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RULES AND CDNSTﬁ'UT]UN.

The Association of
MUNICIPAL ELECTRICITY UNDERTAKINGS

of
SOUTH AFRICA and RHODESIA.

1. TITLE.

The name of the Association shall be “The
A i icipal Flectricity U ki
of South Africa and Rhodesia.”
1. OBJECTS.

The objeets for which the Association is formed
are i—

(a) To promote the interests of ‘Munieipal
Eleetricity Undertakings.

(b) To bring Municipal Electrical Engineers
and Chairmen and Members of Municipal
Electricity Committees toether.

{¢) To arrange and hold periodical meetings
for the reading of papers and discussions
of subjects appertaining to Municipal
Electricity Undertakings.

(d) To take such action a8 may be lawful and
expedient for the protection and defence
of the rights or interests of Municipal
Flectricity Undertakins. e

3. MEMBERSHIP.
The Association shall consist of :—
(a) Honorary Members.
(b) Councillor Members, -
(¢} Engineer Members.
(d) Associate Members.
(e) Associates.
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All Hon. Members and Members of the Associa-
tion of Municipal Electrical Engineers shall ipso
facto become Hon, Members and Enginecr Mem-

rs of the Association of Municipal Eleetricity
Undertakings and existing Associate Members
shall be eligible to transfer to the class of
Associate,

4 QUALIFICATIONS.

The qualifications for admission to the Associa-
tion shall be as follows :—

(a) Honorary Members shall be distinguished

persons who a.reorhwb“: have been intimate-
ted witl ici i

Und ings and whom the A ion es-
pecially desires to honour for exeeptionally
services in thi ith,

(b) Councillor Members. The Member whosa
Chief Electrical Engineer shall have quali-
fications acceptuble to the Council of the
Association shall be the Committee ap-
pointed by the Municipality or Lacal
Authority to have eontrol over its Elee-
trieity Undertaking and shall be represented
s regards its qualifications to vote by one
member of such Committee,

(¢) Engineer Members. The Member shal be
tﬁke Chief Electrical Engincer Enf&gﬂd on

o

Undertaking owned by a Munieipality or
Local Authority and who has had a
tharough training in Fleetrical Engineerin,
and is otherwise acceptable by the Couny
of the Association. Any m{ qualified
Assistants in an Undertaking with sales of
aver 20,000,000 Units per annum may also
be admitted to this Class on the recom-
mendation of the Chief Electrical Enginger,
(d) Associate Members, The Member shall be a
Technical Assistant engaged on the per-
manent staff of any Electricity Under-
taking represented by its (‘mndﬂqr Mem-
ber and /or Engineer Member,
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(e) Assm.’hlm. Any Member resigning from the
class of Engineer Member or Associate
Member shall be entitled to apply for trans-

fer to the class of Associate.

An Assoc y also be an Engineer in the
employ of the Victoria Fails and Transvasl
Power Company or the Eleumny Supply
Commission, who may be engaged in the
public supply of electricity to Municipalities.

4. ADMISSION OF MEMBERS.

(a) Tho elction of Honorary Members aud othier
s shall be vested in the Council.

(b) Gouncxl!cr Members may be admitted on an
D.Pnlwatmn “"'ﬂfia the ann Clerk of the

(¢) Every candidate for election into the As-
sociation as Engineer Member shall make
application o the preseribed form suitably

wo supporters who shall be

either Enzmeer Members, Councillor Mem-

hem ~or Members of the Committee of the

unicipality or TLocal Authority in charge

or the Elec:t.rldly Undertaking of which the
applicant is Chief Electrical Engineer,

(d) Every candidate for election into the As-
socintion as Associate Member or\Associate
shall make application nn the preseribed
form suitably endorsed by the Euginm
Member on whose staff h: is engaged.

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

6. CONTRIBUTIONS.
Contributions shall become due and payable an-
nually on the 1st day of September which shall
Associa-

":'oml:m:te the new Fhmnnmi Year of the
ion.
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(a) Honerary Members shall not be required to
pay any contribution,

(b) Councillor Members, Tn the case of the Com-
mittee appointed by a Municipality or Loeal
Authority to have eontrol over the Elee-
tricity Undertaking the undermentioned
scale of contributions shall apply :—

up to § million 2 guinneas.
up to 1 million T

up to 10 million 4 2

all over 10 million 5

() Engineer Members. The contribution of an
Engineer Member in the service of a Com-
mittee making a contribution shall merge
into and form part of sueh contribution.
When a Committee is not a Member or re-
signs from Membership the Engineer Mem-
bership contribution shall be two (2)
guineas,

(d) Associate Members and Associntes. The

(e) contribution of Associate Members or As-
sociates shall be one (1) guinen.

Part Year contribution. All members shall pay
the contribution for the year in which they are
elected without reference fo the period of the year
at which their election takes place and they shall
be entitled to receive a copy of the Proceedings or
any other publications issued during such year.

Arrear Contributions. No elass of Member
whose contribution is six months in arrear shall
be entitled to attend or take part in any of the
meetings of the Association or to receive any of
the Association's publications.

Any class of Member whose contribution is in
arrear at any Convention shall deem to have for-
feited claim to membership and his name may, by
the Couneil, be removed of the
Association, but he shall nevertheless be liable for
-u:hmmﬁ up to the date of his name being
remov

sl



7. GOUNGIL.

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

Members of Council. The Council shall consist
of a President, Vice President, two Immediate
PnaL Presidents, all of whom shall be Enzmw
Members, and six other Members, two of whom
may be Councillor Members,

Officers of Council. The Officers of the Council
shall be the President, Vice President and Sec-
retary & Treasurer.

Election of Council. Officers and Members of
the Council (other than the Secretary &
Treasurer) shall be elected by nomination and
ballot at the Convention, and shgl] hold office until
the next Convention. In the event of & wmmr.-y
oceurring during the year the remaining members.
shall have power to appoint a member to fill the
vacaney.

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

Election of Secretary & Treasurer. The Couneil
shall appoint and fmm time to time determine the
remuneration (if any) and prescribe the duties
of the Secretary & Treasurer who shall hold office
during the pleasure of the Couneil.

% MEETINGS,
Council. The Council shall meet as often as the

business of the Association may require and at

any meeting three shall constitute a quorum.
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Convention. The Association shall hold Con-
ventions yearly, (of which the local Press of the
town in which the Convention is held shall be
given full particulars) as far ns may be con-
veniem.ly arranged, and at that meeting the
Secre Treasurer shall present the Report
and Bala.nce Sheet of the Association for the
immediate past period.

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

‘hairman. The President shall take the chair

At nll meetmn of the Association, the Council.
ittees, at which he js present, and

ahull rew.hto and keep order in the proceedings.

In the absence of the President, it shall be the
duty of the Vice-President to preside at the
meeting of the Association, and to regulate and
keep nrdﬂr 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 Association shall
reserve to itself the right to resolve itself into
Committee at any time during its proceedings;
moreaver, it shall be competent for any member
to have his paper read and discussed in Committee
if he o desires,

Sectional Voting. When a motion is before any
Convention or meeting of the Association it shall
be competent for any membar of either the Coun-
cillor or Engineer sections to apply to the Chair-
man for a “Vote by Seetion.” This application
shall be granted by the Chairman whereupon each
of these sections shall vote separately on the
motion and unless a majority shall be obtained in
each section the motion ghall be lost. On a sec-
tional vote being called for, Associate Members
and Associates shall not be entitled to vote,
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Seventeenth Convention.
UMTATA.
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G
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1015 w.
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2, PElection of President ;
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Moy
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4. Presidential Address |

5. Venue of next Convention;
0, Eleotion of Officers;

7. Supply Regulstions ;

.

General. {(Reports of Sub-Committees,
&e) 3
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e following are the retiring Officers

Presdent =M. A Exstman (Capstawn)
Viee President —1. 3, Nicholas (Umtata.
Fast Prodnte—d. 5. Gri (Durta
e oY
Other Members—
Councillor B, Spilkin (Urmiatn)
¥. Jumes {Capatawen),

B. 3. Hugo (Fretorl
3.8, Clinten (Salishury).
A. Q. Harvey (Spring).
G, M. Firie. (Woemfontein).

115 pm.

by y A
i i i
and Counedl of ijore? iy,

49 pm—Ofleial phnﬁnm‘nph and visii to
_v\lrll schemo and contral

80 ;..m.-mnm- Entortainmont,
{(Guests of Council},
Tuesday, 218t November, 1839,
8.0 n.m.—Council Mooting.

0.30 a.m.—Papar Mr. A. Foden (East
hﬁmb’ Enm»»:-r. hll

Elcatin, Trages 2 and Duity
the Comniunity.""
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1245 pim.—Luncheon Adjournment.
230 pm.—!

Visit ta
seheme,

second  Falls Pawer

80 p.m,—*Yeoman of the Guard" (G
of Council.)

Wednesday, 12nd Novembar, 1690
530 a.m.—Couneil Meoting.

930 “.._i-nr Mr. W. H. Milwon
mm,; 7 Buoly Corimision)

1245 p.m —Luncheon adjournment.
(Afternoon free for Golf, Tennis,
Howls 0.} \

0 pm.—Civie Reception and Ball

Thursday, 23rd Nocember, 1838.
880 nm—Council Meeting.
9.0 a.em,—Paper by W. H. Mail (Kokstsd
Piaee Plant. ;
1246 p.m.— Lunchean adjournment,
2.30 pm.—Visits to places of intercat,

ANNUAL BUBSCRIPTIONS.

R e npm.
Suriag tha onvention Wesk.
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PROCEEDINGS
OF THE

Seventeenth Convention
MONDAY, 20th November, 1939.

THE C: ion of the A iatis
of Municipal Electricity Undertakings
(Union of South Africa and Rhodesia) was opel
in the Town Hall, Umtata, at 10 am. on Monday,
20th November, 1939, and was attended by
i from 4 icipalities, including
96 Councillor Members, 39 Engineer Members, 3
Associates, 10 Engineer Visitors, 16 Trades
representatives, 6 Sundry Visitors, and 27 Ladies,
a total of 127.

The President, Mr. H. A. Eastman (Capetown),
in the Chair : Ladies and Gentlemen,—On your
behalf 1 have very great pleasure in extending a
most cordial welcome to His Worship the Mayor
of Umtata, who has kindly consented to open our
Seventeenth Convention.

OFFICIAL WELCOME.

His Worship the Mayor of Umtata (Councillor
Quex de V. Hemming): Mr, President and
Members of the Assaciation of Maunicipal Elec-
tricity  Undertakings of South Afriea and
Rhodesia, Ladies and Gentlemen,—It is a very real
pleasure to me to see S0 many new faces in this
Town Hall this morning. T am very glad indeed,
Mr. President, that notwithstanding the outbreak
of war in Europe and the state of war existing
between South Africa and Germany, you and your
Committee decided not to postpone, but to hold,
the. Assoczation’s Convention this year in Umtata
as arranged, 1 take it that this decision was
detunted by the realisation of the fact that
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properly directed action and purpose are more
valuable than remaining dormant and inactive, T
am sure that the slogan of your Association and
its individual members will be *business as
usual ” in this troubled world, but with a proper
and correct mental attitude to such military
demands as may be made upon it and its members.

As the Anhem of influence of the Association of
Munieipal Electricity Undertakings of South
Africa extends to the whole of South Africa and
beyond to Southern Rhodesia, many of you will
have come great distances both down and Mross
South Afriea to attend this Convention at Um
which s the Capital and the Administrative oeuu-a
of the Transkeian Native Territories. | L ink one
may say verily that these Territories can be
regarded as one of the “ Gardens of l:.d.en * in this
magnificent country of South Afriea, for there is
to be found in them some of the finest scenery to
be found in this eountry which is noted and
famous for the grandeur and beauty of its scenery.
I trust that those of you who have come here for
the first time have been impressed by the attrac-
tiveness of these Territories.

I am able to say, without fear of contradiction,
that | have the privilege and the honour of being
the first Mayor of Umtata to welcome a Con-
wvention of your Association to this town, and as
Umtata has been a Munieipality for over fifty
years, it may truthfully be said that to-day is A

*ved letter day " in the annals and history of this
town, 1 kmow I am very proud indeed of being
its Mayor on an occasion so distinctive and
importan

1 do not propose, in this address of welcome to
you, to touch upon the ul.uacts and activities of
ur  Association, or the value and
of Munieipal e eiricity undertakings

in gmenl, or individual electricity enterprises in
particular, as, I dare say, Mr. Councillor Spilkin,
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who is the Chairman of the Eleetricity Committes
of this Municipality, will deal with these matters
in the Toast which stands in his name at the
Official Luncheon which is being given by the
Munieipal Council of Umtata in honour of the
presence of this Convention here, 1 may say that
the aim and object of the Municipal Councillors
and citizens of Umtata will be to see that you have
a good, interesting and enjoyable time during yo!
short Sojourn among us, and fo create in yo
an irresistable urge to revisit these Native
Territories and this town of Umtata.

Mr. President, may 1 give expression to the wish
that the deliberations of this Convention will not
only be interesting from the point of view of
Municipal electricity undertakings, but of lasting
value to the Association itself.

1 have a very pleasant announcement to make,
and that is that from to-day onwards the President
of your Association will wear a Chain denoting his
(Office, and 1 shall ask Mr. Poole, the only founda-
tion member of your Association present, to
perform the ceremony of enchaining your present
President with his insignia of Office.

Mr. President, it gives me very great pleasure
now to declare this Convention open, with waim
greetings of weleome trom the Municipal Coun-
Gillors and Citizens of Umtata. (Applause.)

INVESTITURE OF PRESIDENT.

The Secretary and Treasurer (Mr. E. Poole,
Durban) : Mr. Mayor, Ladies and Gentlemen,—
At our Capetown Convention the Couneil decided
that the dignity of the Association should be up-
held by the adoption of & badge of office for the
President to wear on oceasions such as this.
ane of the few remaining Foundation Members of
the Association 1 appreciate very highly tlém com-

2 y has
come o late in his term of office, and that he can
wear it only for & very short time. However, in

121



this case the words of the old proverb are applic-
able: “ Better late than never.” (Applause.)

M. Poole then invested Mr. Eastman with the
chain of office to the accompaniment of sustained
cheering,

APPRECIATION OF WELGOME.

The President : On behalf of the Association,
thank you very sincerely for the eordial welcome
you have extended to us, and for the way in which
you have inaugurated our Convention. ~We have
been looking forward to our coming to Umtata, one
reason being that not many of us have been hers
before, while another is that we have heard quite
a lot about your electrical undertaking and the
way in which it is run.

We appreciate your action by reason of the faet
that notwithstanding the outbreak of war at
time when we did not know how we would be
affected, your Couneil took the first opportunity
of reaffirming their invitation to us to come to
Umtata, That we appreciate very much indeed,
especially in view of the fact that so many other
conferences which were to be held in different

8 of the country have been postponed,
thank you and your Council for the arrangements
you have so kindly made,

To Mr. Poole, ladies and gentlemen, I merely
want to say how deeply and sincerely I appreciate
the honour of being the first President to wear
this badge of office, which Is inseribed with the
names of other Presidents. I truly appreciate this
signal honour and also the words spoken by, Mr,
Poole.  (Applause.)

NEW MEMBERS.
Before we proceed with our agends, T would like
to announce the election of some new members,
namely Mr. P, A. Giles (East London), My, M. D.
Stuart (Blantyre), the Municipality of Blantyre,
and Mr, W, Littlefield (Vietoria West). 1 also



have pleasure in extending a very hearty weleome
to Mr. A, Foden, of East London and Mr. C.
Kinsman, of Durban, in their new capacities as
City Electrical Engincers of their respective
towns, on which appointments I offer them my
congratulations. (Applause.)

CONFIRMATION OF MINUTES.

The proceedings and minutes of the last Con-
vention have already been circulated, and T would
like a proposal that they be confirmed.

Councillor Robbins (Maritzburg) : 1 move their
confirmation.

Mr. Clinton (Salisbury) : 1 second.
REPORT AND BALANCE SHEET.
The President: The next item is the considera-

tion of the annual report of the Secretary and
Treasurer, which I will ask Mr. Poole to read:

SEVENTEENTH REPORT and
BALANCE SHEET of the

$atlom of MbRH Seobrict i
for the period ending August 31st, 1939,
Mr. President and Gentlemen,

1 have the honour to present herewith the
Seventeenth Report and Balance Sheet covering
the affairs of the Association since the 1938
Convention held at Capetown.

While there have been a few changes and
transfers in membership during the past year, our
{otal members remain the same, the com ive
figures for the past two years being as i 8
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Hunorary Mombors .. 2 3
Councillor Mowbers & 56
Enginoor Mombera ... 86 £
Associnte Membors .. 3
Associntes 0 15
W

Among the membership changes may be
menlmnad the names of two of our Past Presidente
—Mr. J. Mordy Lambe, City Eleetrical Engineer
of East London and Mr, J. H. Gyles, City Electrical
Engineer of Durhan sboth of whom retived from
Municipal service on reaching the retiring age,
but, we regret in Mr. Lﬁmbes case ill health
i

Wa can ill afford to lm ths mamlmnhlp of our

l.nmbe having joined thn Aummt!\m s0 far back

a8 1919 and Mr. Gyles in 1929, but we are pleased

that in Mr. Gyles’ case he still retains his assoeta-

mu with us by having transferred to the class
f Associate, as have other retired Past Presi-

dent.l

LICENSING OF ELECTRICIANS.

Al last the Bill for the Licemsing
Electricians has become law, having been Guewed
un May 10th, 1939, and is known as the

remen’s and Contractors’ Aet,” No. 20 of 1989,

W‘llﬂa this Association can take eredit for so
active a part in brlnwins this measure forward,
there still remains the Regulations portion that
has yet to be lasaliued b.fnu the Act can be fully
applied.  These Regulations have been drafted
for some little time and are a very comprehensive
set of Regulations approved by those concerned.

At our Capetown Convention a Sub-Committee
WS lppo[nud to carry out negotiations and it was
hoped that these Eexuintmns might have been
promulgated umler the Factories Act, but that has
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been found impracticable, and it has been pointed
out by the Government authorities that the pro-
mulgation of such could only be arranged by each
Municipality coneerned.

As this will involve a big expenditure by each
Municipality, it was felt that such expenditure
could be shared by the grouping of the various
Municipalities in each Province, who would then
share in the one expense of translating, printing
and promulgating, and with this end in view your
Sub-Committee has been dealing with the matter,
and their report is awaited at our next Convention.
PRESIDENT'S BADGE OF OFFICE.

The Couneil at our last Convention decided on
the purchase of a President's Badge of Office,
which has now come to hand. It is of a very
pleasing design and is attached to a suitable
collarette, on which is attached bars bearing the
names of all our Past Presidents, and other bars
will be added from time to time with the names of
successive Presidents engraved thereon.
FINANOIAL:

The financial position of the Association is, 1
am pl to say, in & satisfactory position, there
being a small gain for the year of £2 7s. 8d. The
income for the year was £25 lower than last year,
due chiefly to fewer sales of Proceedings as well
as a lesser number of advertisements,

The i however, was i
£95 up on that of last year, due to a much larger
Proceedings issue as well as heavier Convention
expenses, due to the six-day Convention as against
the previous four-day one.

‘The arrears only amount to £2 2s. 0d. in respect
of two subseriptions,

T am,
Mr. President and Gentlemen,
Yours faithfully,
E. POOLE,

10th October, 1989,  Secretary and Treasurer.



ASSOCIATION (h MUNICIPAL ELECTRICITY UNDERTAKINGS
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I certify that T bave examined a.. books and vourhers of the Asseciation and that the above Revenue snd Expendi-

ture Statement snd Balance
Association, according to the mlnmmm and explanstions given and shown by the o books:

10th October, 1939,

‘are correctly drawn up so as fo exhibit a correct viow of the sffairs of the

4. C. JOHNSTON, CA. (8.A).
Auditor.



The President: I will ask someone to move that
the report and accounts be adopted.

. Rodwell (Johannesburg): I have much
pleasure in moving their adoption.

Mr. Hugo (Pretoria): I second.
Agread,

ELECTION OF PRESIDENT.

The President: We now have to elect a Progident
for the ensuing vear, and I have very much
pleasure indeed in proposing Mr. I, J. Nicholas,
the Electrieal Engineer of Umtata. Many of us
have known him for a long time, and I feel that
the interests of the Association will be-safe in his
hands.  (Applause.)

Mr. Ritson (Stellenbosch): 1 have much
pleasure in seconding,

The President: It has been proposed and
seconded that Mr. Nicholas, of Umtata, be our
President for the ensuing year. - If there are no
further nominations I have much pleasure in
declaring him elected.  (Applause,)

The newly-elected President was then invested
with his ingignia of office.

The President (who performed the ceremony) :
1 know he will wear this chain of office thh
dignity and credit to the Association. (Applause.)

Mr. Nieholas then took the Chair,

The President: Ladies and Gentlemen, T thank
vou very much for the honour you have paid me,
and which 1 appreciate very highly. It is now
my privilege to call upon the Viee-President to
give us his valedictory address,
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Retiring President’s
Valedictory Address.

By H. A, EASTMAN, B.5c., A.M.LE.E,, M.l.Loc.E.
sentlemen,

It was inevitable that the carrying out of work
on behalf of your Assoeiation and of that work in
which it is interested falling within the immediate
province of other bodies was to some extent
hmdered hy the feeling of unrest that was brought
about the series of international erises that
mcurred throughout the pasi year.

1 am pleased to be able to report, however, that
sinee our last Convention the Electrieal Wiremen
and Contractors Act, 1939, has received the
Governor General’s sanction after a difficult
pussage through the House of Assembly. This
marks the culmination of thirteen years of effort

vour Assoeiation fo intere
sufficiently the powers that be to recognise in this
way the importance of ensuving as far as possible
that only properly trained and conscientious
workmen will be engaged in electrical wiring
installation work. The date upon which the Act
will be brought into operation has not as yet been
ixed, pending, I understand, the completion of the
work of drafting regulations under which details

of the provigions of the Act will be earried out.

The extent to which the provisions of the Act
can be applied is, in a measure, linked up with the
introduction of standard regrulations for the supply
of elpetricity, for it is obvious that the intention
of the Act cannot be given effect to fully unless
stan: ised wiring regulations exist for applica-
tion in the various areas in which the Act will be
made fo apply, The Sub-Committee appointed at
the last Convention to go into ways and means of
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bringing about the standardisation of electricity
supply regulations has done a great deal of work
in this connection which forms the subject of a
separate report to be submitted at this Convention.
Sub-Ce if has been by
many difficulties, not the least of which have
arisen out of the existence of different systems of
eantrol exercised over electricity undertakings by
the ive Provincial Admini
four Provinces. Fearing that these difficulties
might prove to be the cause of considerable del
in reaching the desired result by concerted action
on the part of municipalities, representations were
made early in the year on behalf of your Assoecia-
tion and also on behalf of the South African
Institute of Eleetrical Engineers to the Govern-
ment Départment concerned that the Government,
in order to give full effect to the provisions of the
Electrical Wiremen and Contractors Aet, should
itself introduce wiring regulations for universal
adoption as a standard.  The De ent con-
cerned recognises that a standard set of regula-
tions governing the supply and installation of
electricity for adoption throughout the Union is
very necessary and deems the regulations proposed
by the Assoeiation to be suitable for the purpose,
but it has been found impracticable for the
Government itself to promulgate them.

During the past year the Government intro-
duced the Hire Purchase Bill which had as its
object the elimination of abuses and malpractices
that have been found to exist in certain elasses of

“E ase and instalment sales business. The
‘Bill, however, included certain provisions which it
was felt by some undertakings might adversely
affect their development in certain directions.
The fundamental principle on which the objections
were founded was that hire purchase arrange-
ments forming of a scheme for the develop-
ment of a public serviee, that is to say in this
instance, the supply of electricity from a guhlin
supply authority had entirely different objects




from those appertaining to hire purchase sales of
goods I.|y pnva‘be concerns made for lhelr own
nefit. I

‘were made on behalf of the Council of the Cltv of
Capetown and also the Electricity Supply Com-
mission to a Seleet Committee appointed to
consider the subject of the Bill on matters to
which it was felt that exception should be taken
because of their inapplicability to the non-
competitive hire purchase arrangement in opera-
tion by those uncn-ru-kmgs The representations,
however, were not accepted and the Bill as
amended by the Select Committee still contains
provisions whieh are no less objectionable to
supply authorities than those to which exception
was taken in the first draft. It is expected that
the Bill will be brought up for a second reading
during the next session of Purliament when an
opportunity may arise of drawing further
attention to the points at issue.

As you will have seen from the Annual Report
of the Secretary and Treasurer, the affairs of the
Association are generally satisfactory,

The losses in membership are balanced by the
number of new members, and the revenue exceeds
expenditure by a small margin.

1 am very glad to be able to say that none of the
losses in membership have been caused by the
great Reaper, though I am sure that you _flmn with
me in rugreluns that our old enemy, Time, has
removed from the active list of members twa past
presidents of the Association, Messrs. J. H, Gyln:
m‘ Durban and J. mniy In:g:’e, wl;ln bothumdree}

uring the year from the positions of
cny Electrical Engineer of nrhnn and l?.nt
on. respectively. Mr. Gyles' services
however, not entirely lost to v.ha Association as hn
has requested trunsfer to the list of Associate
l(ember. To both of these gentlemen we express
e sincere wish that they may be spared many
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years of health and happiness to enjoy at their
feisure the fruits of a lifetime spent in unremitting
service to the pul

It is a source of gratification to your Council
that this Convention should be so well attended
notwithstanding the feeling of unrest, not to say
of uncertainty, that has been brought about by
the recent change from peace to war conditions,
for this must be taken as an indication of the very
great interest taken both by Council and Engineer
members in the work of the Association and all
that it stands for.

At our last Convention attention was drawn, in
the course of the Presidential address, to the need
for bearing in mind that after a spell of favourable

itions for the time was approach
ing when plant and equipment required for
extensions would have to be bought on a rising
money market to enable electricity to be sold at
the lower charges for which demands are con-
stantly being made notwithstanding the tendeney
towards a steady increase in the unit cost of
production beeause of rising costs of fuel, wages
and overhead expenses, When referring to those
matters at that time the present-day state of
affairs was not contemplated, and although our
hands are now tied to some extent in following up
the means then discussed of meeting the position,
it may nevertheless be worth while briefly to
consider the outlook for the eleetricity supply
industry under present-day ecircumstances. The
main underlying factor in this matter is, of course,
the complete ice of i i
on the existence of adequate supplies of electricity
at economic rates and the impossibility, without
supplies of electricity, of obtaining the social
amenities which we look upon as being, and are in
fact, essential to civilised existence.

A comparative analysis of the industrial position
in South Africa and in European countries during
the past few years brings out the interesting fact
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that whereas both in Hnnth Africa and overseas

industrial expansion has taken place on a large

scale, this in South Afriea has been born of

confidence in the future, whereas elsewhere it has
ped out of wi lack of confi

A minor boom in industrial expansion that has
been brought about mainly—as is the case in
overseas countries—through the production of
goods for a special purpose for use within a short
time, and whether used during that time or not
are either wasted or become obsolete, is funda-
mentally on & less secure foundaticn than one such
as is the case in our country that has arisen out
of steady progress in the production of goods for
long-term beneficial use by the community.

‘The reason for this, of course, lies in the fact
that development of this kind is likely to be
adversely affected to a farless effeet by changing
conditions elsewhere and may even be enhanced at
the expense of countries not so fortunately placed
in their relations with others.

Accepting the dietum that history repeats
itself as still holding good, even the most pessi-
mistic among us must be heartened when he
considers the position of the electricity supply
industry before and after the Great War, Wh

or instance, that during the period
191.:-1&13 lhe use or electricity for mduslnn]
in the Union of South Africa nearly
duubled itself and when he realises that at the out-
ak of the present war the demand for eleetricity
m tha Union was increasing at a greater rate than
before, and especially when he appreciates
tha fact that this inerease was due in Approxi-
mately equal proportions to uses for mining and
other purposes, In this conneetion it iz to us
particularly noteworthy that the present-day
supply of electricity by municipalities alone to
private consumers, amounting to about 1
million units per annum, is approximately aqual to
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the total output for all purposes at the end of 1918,

and that of this quantity nearly one-half is used
for domestie purpoges.

Sinee then the number of factories in operation
has doubled itself and the annual output has
increased fourfold. Moreover, wiIT\] few exceptions
these new factories have been established mainly
to supply the heme market, a market which cannot
be seriously affected by war conditions such as at
the present time we expect will continue to exist
in this country.

Turning now to the probabilities for the
domestic use of electricity in the immediate future.
we eome naturally to the special value of such sup-
plies to electricity undertakings beeause of their
inherent stability, a feature to which reference has
been made on many occasions at our Conferences
when comparing sales under this heading with
those for industrial purposes in times of trade
depression. So far from an immediate general trade
depression being likely, however, the indications
are that industrial activities will increase for some
time to come. The only check that ht be
experienced in the development of supplies for
domestic purposes is that caused by the slowing
down of one section of industry, namely building
work, but even should this persist its effeet will
be small on total sales and can readily be more

offset through the field for increasing the
sales in existing premises.

And finally regarding the immediate future,
those of the older generation will remember that
some of our undertakings during the Great War
had actually to discourage the connection of new
electrical apparatus because of the impossibility
of making the necessary extensions to power
station and distribution plant and equipment.

At that time no material used on & large scale
by electricity supply undertakings was manu-
factured in this country, but in this respect we
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find an entirely different position now in that
since then works for the manufacture of lamps,
cables, structural steelwork, poles and other items
in general use have been established,

aver, as compared with the position that
on the outbreak of thE (-ram War the country
from which we obtained most of our supplies of
this kind was totally unprepared to eantinue her
export trade, the position nowadays has been
clearly defined by the President of the Board of
Trade in a recent statement to the effect that me
British G attaches vital i

the maintenance of export trade at the pl'enunl
time and that n trum that manufacturers and
exporters wil he national interest take the
fullest Mivamage c»t all opportunities for export.

Thus in every direction the indieations are that
s0 far from war conditions bringing about a check
in the development of the electricity supply
industry, they will tend to establish it more firmly
than ever to the still greater benefit of the in-
habitants of what even at the present time on the
basis of eansumption per head of population is one
of the lending countries in the world.

Taking a glance into the more distant future,
with evidence in all directions of the destruction
of life and property inseparable from hostilities, it
is remarkable, though deplorable in its inference,
to find that war conditions bring about a speeding
up of developments of all kinds at an altogether
abnormal rate and that these developments in-
variably bring about the still more extensive
emphvment of the universal servant, electricity,
this will happen aga'n is certain, for whilst
uvil.laed life exists the supply of electricity as a
national service essential to its existence must
continue to expand.

E’

In conclusion, on handing over the reins of cffice
to the incoming President I take thu opportunity
of wishing him every sucecess, He will find, like
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all of his predecessors have found, that there
exists in the Exeentive Couneil 4 common bond of
interest in the work of the Assceiation so firmly
established that he ean look forward with eon-
fidence, should occasion arise, to receiving hearty
co-operation and unstinted assistance in all
matters of policy, and he will find also that the
details of its work are ably handled by our
Secretary and Treasurer, Mr. E. Poole.

1 was absent from the Union for a little over
three months from May to August of this year,
during which period Mr. J. H. Gyles very kindly
acted on my behalf in so far-as the principal
affairs of the Association were concerned and Mr.
Swingler carried out certain work relating to
electricity supply regulations that would hava
devolved upon me had I been present in Cape
Town. To these gentlemen I tender my special
thanks for what they have done, and 1 would like
to place on record alss my appreciation of the
enermous amount of work done during the year
under difficult circumstances by the convenor of
the special committee dealing with the standardis-

ation of electricity supply regulations.

The President then read his address.

Presidential Address.

By I. 4. NICHOLAS,
Municipal Electrical Engineer, Umtata.

Gentlemen,

It affords me great pleasure to take this first
opportunity of casing my thanks and appre-
ciation of the honour you have conferred upon me,
and through me, to the towns of the Transkeian
Territories, more particularly Umtata, which is
the first small town to have been accorded this
great honour.
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1 do believe my election as President is due to
the goodwill of the members of this Association
in deciding to hold its seventeenth Cgnvention at
the Capital of the Transkeian Territbries, and I
have no doubt that no matter how small the town
or village you come in contact with in the Terri-
tories, the people will give you a warm welcome.

Umtata, to most of the members of the Associa-~
tion, is just a spot on the map, but nevertheless
important, and many members may have wondered
what to expect from the town. 1 may say, how-
ever, that due to our hydro generating plants, the
Council, through my advice, have hee'n .n Ie
pilot the scheme through eighteen
difficulty, and to-day the financial utatvmout
shows a surplus of £2,000 per annum, Due to
this prosperous financial state, Umtata was in a
position to invite the Association to hold this
Convention heve.

During your short stay in Umtata we hope your
time will be enjoyably spent, for the Mayor and
Councillors have arranged a full programme for
your entertainment.

The revenue of the Electricity Department this
year, will be £12,000, and as our population is
barely 8,000, this means the revenue per head of
population is £1 ; units sold, 550 per head. These
figures compare with those of towns three times
the size of Umtata.

will notice the absence of large factories

and ‘works. ~ We have none. Our revenue is
derived from domestic md small industrial con-
sumers. Low tariffs have resulted in Umtata
becoming fully electrically minded. But before I
outline the development of the Electricity Depart-
ment 1 will, as briefly as possible, give some idea
nf the activities of our Nntwe Affairs Department,
“‘The Bunga,” for I feel the prosperity of Umtata
is very closely bound up with this Native Policy.
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The Annual Session of the General Council
opens at Umtata about March or April,

The General Council system was introduced in
the Transkeian Territories in the year 1895 by the
ereation of District Councils in four districts for
the better government and the general welfare of
the Native people in the Transkei,

From this small beginning 44 years ago, by the
year 1927, the system had gradually extended to
all the distriets in the Transkeian Territories
(except Mt. Currie which is an Eurepean area
has only one Native location). The 19 districts
of the Transkeian Territories General Comncil and
the 7 districts of the Pondoland General Council

gamated into one body known as the United
Transkeian Territories General Council from the
1st January, 1931,

The General Council Constitution included pro-
vision for the appointment of an Executive Com-
mittee consisting of the Chief Magistrate, three
Magistrates and four Native Members of the
General Couneil.

The Generai Council consists of the Chief
{ of the Tr i itor

as pre-
siding officer, the Magistrates of the 26 districta
and 82 Native members, ie., three from each
district and the Chiefs of Eastern and Western

! d and the A deka, who

T
are ex-of fieio members.

The Session is conducted with open doors and
procedure is more or less parliamentary in form.
Considerable use is made of the Committee system.

The Territories comprise an area of 16,000

uare miles inhabited by approximately 1,250,000,

which 18,000 are Europeans and 13,000 are
Coloured.
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e operations undertsken by the Council
include agricultural and pastoral dm-elopment =
the maintenance of over 4,000 miles of roads and
the construction of numerous bridges to meet
present-day requirements ; a large scheme of soil
reclamation work, ete. ; grants to five State-aided
and seven mission hospitals and the half-cost of
the treatment at Nelspoort Sanatorium of Native
patients from the Transkeian Territories suffering
from tuberculosis.

Since 1903 a sum of £4,400,000 has been spent
by the Genrml Council on Native development in
the Tras n Territories, and to-day a quarter
of a rmllum poundu per apnum is spent by this
Department.

This expenditure has all been met from taxes
paid by Natives within the Transkeian Territories.

Thus it can be aem that the spending power in
the Transkei is great and Umtata benefits there-
by, with the reill|l that all Municipal Departments
have grown tremendously. In particular the
records show that the Electricity Department has
grown at o fast rate to keep pace with the other
wcl; ities nf eha ’I‘mmkemn Tumtones. In

be Umtata's
Caunr.l] . poh:y nf i me Bt peak hot water,
hired hot water systems and electrie ranges and
hire purchase schemes,

The tariff for business is 4d. per umit for
lighting and {d. for heaters and small power,

For private residences, after a monthly quota
of approximately 2s. 9d, a room, all excess units
over this menthly quota are sold for 3d. nett.

For hot water, a flat Me of 1s. per 100 watts

" Joa w timeswiteh,

which llmnly ilawnihblu for 19 hom: per day and

resulted in our having 170 hot water installa-

nnu! Of ihis total 90 hot water installations are
hired out to our consumers.

148)



Of the 380 domestic consumers we have 154
using electric ranges for cooking purposes at d.
& unit.  Of this total there are 44 electric ranges
on hire.

As a result of this Department's scheme of
hiring out hot water systems and electric ranges,
the revenue has been inereased by £2,000 per
annum.

Due to the 184 Killowatt * off peak " hot water,
the Inm} faetor has improved from 20% in 1928
to 44%, in 1938.

Over the same period the sale of units has
increased from 181,000 to 1,678,651, whilst
revenue inereased from £5,850 to £10,696. The
estimate for 1939 is £12,000.

The loads have increased from 76 Killowatts in
1928 to 576 Killowatts in 1939,

The cost per unit sold has dropped from 10.53d.
in 1928 to 1.53d. in 1938, and the working cost for
1988 was 0.45d. per unit sold.

Capital account stands to-day at £81, 000 and
eapital cost per killowatt installed has dropped
from £165 to £72.

Over the same period the consumers for light
have increased from 340 to 492, and motor power
users from 18 to 87 respectively,

Working expenditure has increased from £5,760
to £8,680. The deficit in 1928 was £400, and in
1932 £770, but there was a surplus of £2,100 in
1938,  These figures speak for themselves.

On your tables you will find deseriptive matter
concerning the working details of the hydm
plants, and together with my staff
too glad to answer any questions and show you
any special point which may be of interest to
individual members.
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I hope, as this is the first time the Convention
has been held in one of the smaller towns, that
those Engineers and Delegates who come from
other smaller towns will find much of interest in
our works and methods, and be able to take away
pleagant and helpful memories,

Engineers and Delegates from the larger
eemree will ceme in contact with the difficulties
running a smaller town el lectricity supply, and T
lmk fnrwurd to helpful suggestions during our
informal discussions outside our actual Convention
meetings.

In conclusion, Gentlemen, I am glad to see such
a large attendance here, which in itself has
Jjustified your decision to be with us to-day.

VENUE OF NEXT CONVENTION,

The President: We now have to consider the
question of the venue of the next Convention, and
1 shall be glad if someone will make a proposal.

Councillor Olley (Salisbury): 1 would like to
propose that the next Convention be held in
Salishury. In regard to the date, [ think the most
piltable time il be during the first

in October. [ can re you not. on]v ul' a gmd
weleome bul t‘nnt ynu will find much more in
Salisbury than ean be found in most of the smaller

towns of Suuth Africa. If you hold the Con-
vention in October it will not be in the rainy
+season.  As to our roads, we have a speed limit
of fifty miles per hour. (Laughter.) You can
get there and you can get back . (Applause.)
Councillor Baskervilla (Salisbury): 1 second.
We are tremendously interested in your next
Convention being held in Salisbury. We very
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much appreciated its being held there some years
ago, and we would like to see you there again. 1
am sure you will have a hearty welcome,

Councillor Moore (Springs) : You will remember
that last year my Council extended an invitation
to the Convention to come to Springs. We all
understand the reasons why we should go to
Salisbury next year, but I wish fo say that we
shall be very pleased to see you in Springs the
following year.

The President: 1 feel I am voicing the feelings
of the whole of the Convention when I say how
greatly we appreciate the invitation that has been
extended so cordially from Salisbury, and that we
heartily accept it—Agreed. We also appreciate
the invitation extended by Springs for the follow-
ing year.

ELECTION OF VICE-PRESIDENT.

The President: With regard to the election of a
Vice-President, I would like to move the election
of Mr. Clinton, of Salisbury. (Applause.)

Mr. Rodwell (Johamnesburg): I have great
pleasure in seconding that,

Agreed.
The Convention then adjourned for refresh-
ments.

Upon resuming the election of officers was
proceeded with.

ELECTION OF OFFICERS.

Past Presidents.
The President: The next business is the eleetion
of Past Presidents. Mr, Eastman is, of course,

¥,
the Immediate Past President, but as Mr. Gyles,
the next immediate Past President has reticed
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from M\lmc:pﬂi service, l would like to nominate
Mr. Gyles’ . Rodwell, of Joh:
burg.

Mr. Muller (Krugersdorp): I second that
proposal.

The President: There being no other nomina-
tions, | have pleasure in declaring Messrs,
Eastman and Rodwell as Past Presidents.—
Agreed.

Councillor Membars of Council.

The President: It is usual in electing Councillor
Members on the Couneil to elect one from th
town represented by the President, and the other
from the town represented by the Vice-President,
i.e., one from Umtata, and one from Salisbury. 1
would like to nominate Councillor Spilkin, and
would like someone to nominate a representative
from Salisbury.

Mr. Rodwell (Johannesburg): For the sake of
continuity T beg to nominate Councillor Olley, of
Salisbury.

illor Venter (Cradock): I beg to second
Councillor Olley.

Mr. Eastman: 1 second Councillor Spilkin,

The President: There being no further nomina-
tions, I therefore have pleasure in declaring Coun-
cillor Spilkin and Olley elected.

Agreed.

‘The President: Tt i¢ usual to have alternate
Councillors.  Will you please nominate two
alternates?

Couneillor Capéll (Durban): I beg to nominate
Councillor Berman, of Capetown.
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Councillor Robbins (Pietermaritzburg) : 1 would
like to nominate Councillor Starkey, of East
London, — Agreed.

Engincer Members of Couneil.

The President: We now have to elect four
engineer members of the Couneil and it is usual
to have one member who is near the Seeretary.

The following five members were nominated:
nsman, Hugo, Pirie, Foden and
Harvey, which necessitated a ballof,

The ballot_resulted in the election of Messrs.
Kinsman (Durban), Hugo (Pretoria), Pivie
(Bloemfontein) and Harvey (Springs).

REPRESENTATIVE ON ELECTRICAL WIREMEN'S
REGISTRATION BOARD.

The President: We now have to eleet a repre-
sentative on the Registration Board as provided
for by the Electrical Wiremen's and Contractors
Act. 1 would like to propese Mr. Rodwell,

Mr. Hugo (Pretora); I beg to second.
Agreed.

SUB-COMMITTEE REPORTS.

The President: We will take the reports of the

sub-committes, and I will first eall upon Mr.
Rndwekl who is our representative on the World
* Power Confsrence Sub-Committee to give us his
report.



World Power Conference Report.
By Mr. A, RODWELL.

Mr. President and Gentlemen,

At our last Convention at Capetnwn_l reported
that owing to the unsettled state of Europe the
international crisis had seriously interfered with
the work of the World Power Conference.

It will be remembered that the first World
Power Conference was held at London during the
year 1924 the second, at Berlin, in 1930; the third,
at Washington, in 1986,

The objeets of this, our Association, to promote
discussion, to exchange experiences and to furnigh
technien]l and scientific information, follow
closely that of the World Power organisation.
This operstes: To consider how sources of heat
and power may, be ad]ualﬁd nationally and inter-

b; technical
experts, fuel expmz and aulharllle! on scientifie
and industrial research. It deals with teehnical
education in different countries and considers
means by which the existing facilities may be
improved in addition to discussion on the financial

economic aspects of industry internationally,

annual meeting of the International
Executive Council of the Conference was held in
Vienna during September of 1938 and representa-
tives of 28 countries throughout the world
attendad. The Vienna Seetional meeting took
place at the same time and 200 papers were pre-
sented. The third statistical Year Book of the
World Power Conference has been published, to-
gether with other numerous publications and
reports of International Commissions and Sub-
Commissions. When we consider that at the last
Conference meeting in Vienna, Czecho-Slovakia,
Danzig Free City and Poland took part, the
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realisation that the war has practieally closed
down this and other world organisations for inter-
national progress of the nations is more fully
understood. In the meantime, it has been
arranged by Sir Harold Hartley, of Britain, that
the headquarters ghould be moved from London
to Arnhem, in the Netherlands, under the Chair-
manship of the Viee-Chairman, J. G. T. Bakker,
and it is hoped that it may be passible to proceed
with some of the work in a neutral country until
such time as the war clouds lift and this and
similar organisations may again function fresly
for the advancement of scignce and the better-
ment of the peoples of the earth,

A. RODWELL,

The President: 1 thank you for your report, Mr.
Rodwell. 1t is very clear and intevesting. I
would now like to have the report of the South
African Standards Institution.

S.A. Standards Institution Report.

By Mr. A. 0. HARVEY.

This report is purely formal. Copies have been
sent to the town clerks, and I believe the town
engineers are also to get them. The specifications
‘which have been accepted will be published shortly
in the name of the S.A, Standards Association, and
will be on sale. Than that I have nothing further
to report.

Mr. President and Gentlemen,

This R includes the work done by the
South African Standards Institution du its
fourth year's activity, for the period 1st June,
1888, to 81st May, 1989,

The Association is represented by the following
bodies, who are all members of the Main Com-
mittee :—
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Department of Agriculturs and Foreatry.

Dopartment of Commerce and Industries.

Dopartment of Trrigation.

Department of Labour.

Department. of Mines.

Department of Posts and Telographs.

Dopartment. of Public Warks.

South African Railwhys and Harbours Administration.

Associntion of Mino Resident Engineors.

Associstion of Municipal Electricity Undertakings of
Bouth Afriea and Rhodesia,

Chemical, Motallurgical and Mining Society of South
Africa,

Goologieal Sotiety of South Afriea.

Institute of South African Architects,

Institution of Certifieatod Enginoors, South Africa.

Institution of Municipal and County Engincers (8.A.
Branch]

Natal Inmlw of Engir

Bouth African Institute of Elntnnl Engineera.
South African Tnstitution of Engineers.
Bouth African Saciety of Civil Enginears.

British Electrical and Allied Manufsoturers' Associa-

tion.
Electrieity Supply Enmminlm
Natal Coal Ownors' Associati
National mhmum. of nmm.u; Trade Bumployers in

Bouth Af
South African Ulmniml Tostitute.
Rand Water Board.

South African Federated Chamber of Tndustrios.
South African Tron and Steal Industrial Corparation,

Lsimited.
Transvaal Ohamber of Mines, Consulting Engincers.
Transvaal ors' Association.

Tranavaal Iron and Steel and Engineering Industries
tion.

MEETINGS.

st_year eight meetings of the
i LAl s remt acesie
at the meetings reflects a keen interest on the
part of members in the work of the Committee.



DRAFT BRITISH STANDARD SPECIFICATIONS,
The following draftd i?ﬂmh Standard Speeifi-

cations were examil
the period under revie

CE(CR)
*CE(ELG)
“CH(EL)
*CRIELG)

CRELG)

CE(EL)

CE(EL)

*CE(ELG)

CE(EL)

CE(EL)
CF(ELG)

CF(EL)
CF(EL)
*CF(CR)
CF(AC)
CR(AC)
CF(OR)

*CF(EL)
CEME)

Bi51
8871
9010
9009
948

9200

8357

8342

0312

o786
406

490
883
1
61
o

122

the Committee during

Mining Type Transformers (Revision of

BAS. 35).

Tungiton-Filament  Electric  Lamps
(other than General Sorvico Lamps).

Farth-Loakage  Circuit-Broakera  far
Use on Consumers’ Premises

Stwet Lighting on Traffic Routes (o
supirsede BSS. 507).

Steul Tubular Lighting Columns for
Street Lighting.

Rublier-Tnsulited Cablea and Floxiblo

for Eloctric  Power and

Boards (up to and inelud-

ing 100 and 230 volts fo carth).

Clussifioation of Symmetrical Light
Distributions from Lighting Fittings

B,

Tamp Cups and Lampholders for
Architeotural Tomps.

Rubber Mata for Elocteical Parposss.

Reinforced  Conorvte  Columns  for
Stroet Lighting.

Electrical Performanse of Transformera
for X-ray Apparatus.

Elootrio Mains-oporated apparatus for
Radia, Acoustic and Vianal Repro-
produstion (Safoty Requirements).

Trailing Cables for Mining Purposea.

Electric Landing Lamps for Aireraft.

Eloctrie Ineandoscent Lamp  {other
than Landing Lamps) for Afreraft,

Bolted  Flamoproof  Cable-Oouplors

having Portion capable of being
Usad aa Dotachablo Dividing Boxes.
Papar-Insulated Cables for Power and
ight.
Trailing Cablos for Electrie Lifta,
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CF(CR) 1234 Flameproof Electrie Light Fittings
for Use in Coal Mines und Other
Places whete Inflammablo Gas or
Vapour wmay be present in the
surrounding atmosphore.

CF(EL) 1335 Cooker Control Units I'nr Use in 2-
Wire Cirouits of not more than 250
volts declared Preasure.

CF(EL) 1#3 Standard Voltages for Tra ission
and  Distribution A.C.  systems
(Revision of B.S.8. 17-1032)

CF(WE) 2170 Rating of Electrie Are Welding Plant
and Equipment, snd for Welding
Accessories.

Comments were submitted by the Committee on
the draft specifications marked with an asterisk.
The last four draft specifications on the above list
will be further discussed at later meetings.

OF BRITISH
AS §0UTH AFRICAN STANDARD SPECIFICATIONS.

95103 Dimensions of FEdison-Type Screw Lamp
shalders.

Caps any ipl .

2001087 Rules. for Methods of Declaring Efficiency of
Fleotrical Machinory (excluding Traction
Motors).

STANDARDS ASSOCIATION OF AUSTRALIA.

"The following draft Australian Standard Speeifi-
cations were diseussed by the Committee:—

81 — Trailing Cables for Mining Purposes.

123 — Ap — The Electrical Equipment of Petrol
Servics Pumps.

€, 117 — Ap — Lampholders.

E 28— Ap— lu-d mrm Control (Eloctrie) Light

ng

G 19 — Ap— l’im Socket. Adapiars.
C. 126 — Ap — Transformers for the Produstion of
Extra-Low Voltages.
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STANDARDS ASSOCIATION OF NEW ZEALAND.

The following New Zealand draft Speeifications
were examined:—
1094 Plugs and Socketa of the Plai Pin Type for Use
on 10 ampares 260 valt Girouita:
1195 Recommonded Dlumination Values.

INTERNATIONAL ELECTROTECHNICAL
COMMISSION.

At a meeting of the Commitiee held on the 8th
November, 1988, the Chairman summarised the
report of Dr. Bernard Price, who, as the official
South Afriean delegate, attended the Plenary
Meet‘mg of the International Electrotechnical Com-
mission

At a meeting held on the 9th May last, it was
agreed that the suggestion be put forward that
Mr. C. J. Monk, now overseas, be asked to repre-
sent fhe Institution at the International Con-
ference on Large Electric High-Tension Systems
in June, to be held under the auspices of the
Electrotechnical Commission in Paris.

The Specifications and the rzrortz of the meet-
ings of the various technieal advisory eommi

published by the Commission have proved of gm'.
interest to members.

Fa\lowinlg I.he Union Government's decision to
becom of the International Electro-
mhmu.l Comm:aamn mentioned in the
Annual Report, the Iumtutmn has been regularly
supplied by that Commission with the minutes of
:;:u zﬂrlana Advisory Comml(,*.su and other pub-

cations.

INTERNATIONAL CONFERENCE ON LARGE
ELECTRIC HIGH-TENSION SYSTEMS.

An invitation having been received for the
Institution to be represented at the forthcoming
Internatis onnl Conference on Large Electric High-
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Tension Systems to be held in Paris under the

auspices of the International Eleetrotechnical

Commission, Mr, C. J. Monk, Assistant Engineer

Electrical) of lhe Victoria Falls and Transvaal

Power Compari: hairman of the

Electrical Engmeeﬂ‘ﬁg Sectional Commutnc of the
ndly

Institution at the Conference in questmn
ACKNOWLEDGMENTS.

The Committes takes this opportumty of
expressing its indebtedness to the following
sources for help in the examination e( draft
British Standard Specifications and in the con-
sideration of the adoption of British Standard
Specifications:—

Municipal Elocirical Enginoers of Johannesburg,

Durban, Oape Town, East London snd Part
Elizaboth,

Public Works Department.

Department of Posts aud Telegraphs

Union Steol Carporation of South Africa, Tid.

South African Railyays and Harbours Administration.

Victoria Fulls and Tranavasl Power Company, Ltd.

South African General Electris Company, 14d.

African Cables, Tdd.

A. Q. HARVEY,
Bepre:anhtws.

Springs,
4th September, 1939,

The President: 1 thank you, Mr. Harvey, for
¥ Innwo.al.lnnmr. Rodwell, as our
representative, to give us report on the
Safety Precautions Committee.



Safety Precautions Committee Report
BY Mr. A. RODWELL.
Mr, President and Gentlemen,

During the year under review, two meetings
only were held, both being devoted solely to the
promulgation of the new draft Electricity Supply
Regulations.  This matter was being eonsidered
simultaneously by the Supply Regulations Sub-
Committee of our Association, The members of
the Safety Precautions Committee meet in
Johannesburg, and it is a disadvantage that,
owing to the great distance from Johannesburg of
our Association’s Supply Regulation Sub-Com-
mittee members, it is not possible for them to hold
joint meetings when dealing with matters which
affect our Association members. T would suggest,
hnwevel llmt Et is desirable that a member of the

Sub-C:

v
should uttand Tasetinga of tho Satety Precautions
Committee, so that expression eould be given to
the views of each Committee and the co-ordination
of their work thereby facilitated.

A, RODWELL.

Mr. Milton (Johannesburg): On the ‘%m‘et;
Precautions Committee we have &s our rep:
tives Mr. Wright, of Benoni, and Mr. Iodwell u!
Johannesburg,

Mr. Rodwell (Johannesburg) : That is perfectly
covrect. When speaking of this matter on my
report of the work of the Safety Precautions Com-
mittee, I pointed out that whilst our Association
was represented there, no member of our Associa-
tion’s Supply Regulations Sub-Committee was
member of the Safety Precautions Committee and
1 felt it desirable that the Chairman of our
Supply Regulations Sub-Committee should sit on
the Safety Precautions Committee to assist to co-



ordinate the work of the two Committees when
dealing with maters affecting our Association,
and 1 should like to withdraw from the member-
ship of the Safety Preeaution: Committee in
favour of Mr. Harvey, the Chairman of our Supply
Regulations Sub-Committee.

Mr, Venter (Cm{lnck) : 1 support Mr. Rodwell's

that a Supply 5 Sub-Com-

mittee member sit with the Safety Precautions
Committee.

Mr. Milton: May I eall attention to the fact that
the Safety Precautions Committee is a standing
Committee. It is, therefore, not for this Con-
vention to nominate or elect members to sit on
that Committee.

Mr. Rodwell: The Safety Precautions Com-
mittee is a very live Committee indeed and
includes the following representatives :

.A. Institute,of Eloctrical Engineets 3
Tnstitution of Cortificated Engineers
Associntion of Municipal B

s s
Building  Trade
G 1

mployors s SN
Electrieity Supply Comminsio s
ELECTION OF COMMITTEE REPRESENTATIVES.

The President: T now call for mmmum for
our representatives on the various Commi

WORLD POWER CONFERENOE:

Mr. Harvey: I propose Mr. Rodwell (Johannes-
burg).

Mr. Eastman: I beg to second.
Agreed. 2



S.A. STANDARDS COMMITTEE !

Mr. Pirie (Bloemfontein): 1 propose
Hmve; (Sprmg.q). with Mr. Wnsht (aenom) M

Councillor Bloe (Port Elizabeth: I second that.
Agreed.
SAFETY PRECAUTIONS COMMITTEE:

The President: I call for nominations for the
Safety Precautions Committee, The retiring
members are Mr. Rodwell and Mr. Wright.

Mr. Foden (East London): I propose their re-
election.

Mr. Bevington (Knysna): I beg to second.

Mr. Rodwell: Following upon what T have stated
previously, I am prepared to withdraw, and would
rather like to do so in favour of the d‘mumnm of
the Supply Regulations Sub-Comm

Mr. Wright (Benoni): As a member of that
sub-committee, | do not think we all realise the
amount of work put in. I support the re-election
of Mr. Rodwell, who has done most valuable work,

Mr. Milton: In view of Mr. Rodwell's position, I
do not think he should stand down. His services
are invaluable,

The President: Those in favour of Mr. Rodwell
and Mr. Wright please signify,

Agreed.
Mr. Wright: I think it is the intention of the
Asgocintion that the Chairman of the Regulations
Commitice should be on the Safety Precautions
Committee. 1f Mr. Harvuy could be elected it
would be a good thing,



Mr. Rodwell: Yes; I feel that the Chairman of
the Supply Regulations Committee should be
added to that Committee, with their sanetion.

The President: It is for the meeting to decide.
Agreed.

The President: We now come to the report of
of the Regulations Supply Committee.

Mr. Harvey: 1 have prepared a report, which
has been printed and circulated, but since 1 have
come to the Convention one of our members has
handed me an 11-page letter on the same subject,
which T have not as yet had time to read.
subject happens to be a very large one and it will
occupy some little time and ereate some discussion,
and as members are scattered all over South Africa
1 feel T would like to have a meeting of the sub-
committee before the matter is discussed by the
Convention. = If this matter could be left over for
some future date we can discuss it and put up

i from b if 8

Association.

The President: Are members in favour of that
suggestion?

Agreed.

Mr. Rodwell: | take it that the Chairman of the
sub-committee will bring the matter forward at
the earliest posgible-moment?

Mr. Harvey: That is the idea. Perhaps the
sub-committee can meet some time this afternoon.

The Presidept: Yes, I think that can be
arranged. \

DATE OF NEXT CONVENTION.
The President: We still have a little time at our
digposal for discussing any question membera
might like to bring forward.
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Mr. Wright: T would like to suggest that next
year's Convention ba not held in October or
November. [ think it should be held about
Easter. This might well be considered by the
Council,

Councillor Capell: I support Mr. Wright. Last
year T pointed to the danger of the various
Municipal Conferences clashing. To-day there is
a Traff mference at Capetown, there is our
Convention here, and in less than two weeks we
shall have the Transport Conference. In these
cireumstances it is difficult for Councillors to do
their duty and attend all of them. Apart from
that there is the question .of the municipal
elections.  During October in most towns the
elections are being contemplated or the Councils
are forming their new committees. 1 would again
emphasise that the Convention be held earlier in
the year, but not later than duly.

Mr. Foden (East London): I would like o
endorse the remarks of the previous speakers. In
October and November we are usually busy with *
the estimates whieh are a very important factor.

Councillor Berman (Capetown) : 1 hope you will
not fix Easter, as the Treasurers’ Conference is on
then. T suggest that August is the best month,

Councillor Olley (Salisbury): In May we are
having an Engineers’ Conference in Salisbury,
There are other Conferences in the earl part of
the year, and there are also the Jubiles eele-
brations,

Rodwell: 1 think we all appreciate the
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of people. 1 would like to suggest that the Con-
vention be held in August or September.
must take Salisbury’s position into consideration.

M. Seller (Boxburg): My Council feels that the
Convention is held at the wrong time. I support
the contention of Mr. Wright.

The President: I thank you for your remarks
and suggestions. 1 think it is advisable for the
Council to consider the matter and report.

Agreed.
RELIEF OF RATES.

Councillor Venter (Cradock): There are many
members who would like to know the position in
regard to the question of the Relief of Rates, My
Council is particularly interested in the subject.

Mr. Eastman: In reply to Councillor Venter's
question, the Relief of Rates Sub-Committee has
not held & meeting during the year and has not
prepared & report for submission at this Con-
vention,

It will be remembered that at the last Con-
vention it appeared that a considerable nmm.un of
@ apposition to active steps being taken to gi
effect as fuv as pracuc:hla to -lut 1 think ti\e
inajority of us consider to be the right thing,
namely, that contributions towards the relief of
ift made at all, ba strictly limited in
their amounts, was based on the fact that many
Municipalities were 2o hard hit financially \hmuzu

t.hz de—mtam{ Act that assistance from

Wwas a vnul
‘necessity. lt was clear also that if sabstantial
relief from the financial burden of the de-rating
Act were made the Municipalities concerned would
review their attitude on the question.
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Subsequent to the last Convention the Govern-
ment announced that it was prepared to discuss
the question of financial relations between it and
Municipalities but soon after the outbreak of
hostilities it was made known that these dis-
cussions were to be postponed, and munrdmgli 5
a.a Convenor of the Special Committee, had

umed that no useful purpose would be served
at ﬂ\e present time by resuscitating the matter
at this Convention.

Couneillor Robbins (Maritzburg) : I certainly do
not think that this matter has been buried. There
other things besides interment, 1 feel that
ultmmmly the question will be settled, but not at
the present time, There are many things
Rclt'lerl between the Government, the Provincial
and the and until
we know where we are and until the Government
stops shoving responsibilities upon us with one
hand and grabbing our revenue with the other we
shall not ba in & position to deal with this question
satisfactorily. There is a tremendous amount. of
expediency in this matter.

Itis 1m)msmhle to consider the question of the
disposal of electrieity profits until financial
mlntmm:‘J be:ween the Union Gnvernmun!. the

u
have been nstia!acwnly aetﬂeﬂ The present
position reminds one of a train consisting of
engine, passenger coach and guard's van, repre-
sented by the Union Government, the vamch]

e

engineg moves back quickly, bangs into the pu—
senger coach, and the latter passes the bang

the guard’s van, which alas, like the nmce bqy,
has nothing or no person to pass the bang o

80 we are obliged to suffer the morﬁﬂc&lﬂm ot
seeing our revenue taken away at the very time
when our financial responsibilities ave increased.
If we were to throw in our hand to-morrow, what
would the Government do? The sooner the
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Government shpa this puhc.y the better it will be
for South Africa, and we can then consider the
question frnm a p-mper penmtwe (Applause.)

Councillor Venter ((‘ndock) I should like I:n
record our thanks to Mr. Eastman for the e:
planation, but feel that the Convention shunld
come to grips with a matter of such importance,
and in the circumstances move that the same
eommittee remain in office for the ensuing year,
50 as to prevent the matter being shelved, and 1
oxpress the hope that they will find it possible to
furnish a comprehensive report at our next con-
ven

The Convention adjourned at 12.50 p.m.

TUESDAY, 21st November, 1939.
The Convention resumed at 9.80 am. in the
Town Hall, Umtata, with the President in the
Chair.
TM President: Befnre we pmceed with the
ry business, . Hugo has & resolution
wh\ch he wishes to mnve
BANKING.
Mr. Hugo: T wish to move the following:
* That, this Convention reaffirme the wsual banking

resolution in regurd to the operation of its bauking
account. with the Standsrd Bank of South Africa.””

Mr, Clinton: 1 second.

Agreed.



DATE OF NEXT GONVENTION.

Mr. Rodwell: At yesterday's discussion the
Couneil went fully ito the question of the date of
the next Convention at Salisbury, Realising the
difficulties confronting the various municipalities
in connection with their annual eleetions it was
decided that the best tims to hold the Convention
would be between the 16th and the 20th of Septem-
ber next year. That appears to be the most
suitable date for those parties concerned. 1
formally move accordingly.

Councillor Robbins: I beg to second.
Agreed.

APOLOGIES.

The President: There is one thing that was un-
) to express on
behalf of Mr, Castle (Capetown) his regret at
being unable o be present at this Convention. So
fanyhe nas attended every Convention, but this
timé he was unable to come on account of illness.
It is nothing serious ; merely a matter of taking a
little rest. = Mr, Castle wishes the Convention all

success, (Applause.)

Councillor Berman: 1 would like to apologise for
the absence of the Electrical Engineer of Cape-
town, Mr. Swingler, who is quite adequately repre-
sented by his colleague, Mr. Eastman,

Councillor Robbins: 1 also have to convey an
apology on behalf of ‘Mr, Ewer, the Electrical
Engineer of Maritzburg, who sends his best wishes
and hopes you will all have a very good time,

Mr. Rodwell: T have not to apologise for any
Inxity on the part of any of my Councillor mem-
bers, but on behalf of the S.A, Electrical
Engineers’ Institution I have been asked to convey
greetings with best wishes for a successful Con-
vention

The President: | now call upon Mr. Foden to
read his paper.
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RUTHS

STEAM STORAGE

The Generation of Peak Load Power
from the Ruths System of Steam Storage
offers the following advantages . . .

The capital cost of paak load power generating
plant is raduced.

The boiler house load factor is greatly im-
roved o< the boilers may be operated for
ong perinds of fime, both night and day, at
théjr most efficient rating, independent of the
demand,

Fuel, labour and maintenance charges are

The system - provides immodiate ressrve
against breakdown of plant in the station
where ir is installed, in stations with which it
is opereting in parallel, or in the infer-
connecting transmission sysfem.

THE CAPACITY OF THE POWER STATION PEAK
LOAD PLANTS ALREADY INSTALLED TOTALS
260,000 K.W. HOURS.

Mepraseniod in South Alriea and Rhodesia by 1

FRASER & CHALMERS

(S.A.) LIMITED.
Caullinan Building, ~Johannesburg, P.O. Box 619.




‘Anything might happen, but it need not. At the very
mo;::‘::' that normal lighting fails, Keepalite takes
charge and brings emergency lights fo life.  Keepalite
is being installed in more and more modern buildings as
& necessary safeguard against panic, injury or loss.

o i~

AUTOMATIC EMERGENCY LIGHTING SYSTEM
Full particulara.from i—
THE CHLORIDE ELECTRICAL STORAGE COMPANY S.A. (FTY.) LIMITED,
P.0. Box 7508, JOHANNESBURG.



The Engineer.

His Education, Training & Duty to
the Community.

By
A. FODEN, AM.LEE., AM.I.MowhE., Gity Electrical
Enginver, East London.

It ‘will be appreciated at the outset that the
field covered by the above title is enormous and
being so will only be a brief résumé of conditions
obtaining at present, and of such a controversial
nature that it is sincerely hoped the diseussion
ensuing will be of greater unlue than the paper.

According to Chambers’ dictionary, the
definition of an Engineer is one who directs works
or engines. Consulting the same authority it is
found that the word engine means a complex and
pnwa[ul machine, anything used to effect a

ose. Studying these definitions the necessity
for Educntmn and Training immediately become
@

In case there is doubt regarding the line uf
demarcation between Edueation and Training it
may be desirable to again quote definitions.
According to the above:mentioned author]!.y the

is the
atnmgthenmn of the powers of body and mine
ing is described as the practi
n any art, or

As responsible engineers we hnve a duty to the
ung men who aspire to the positions we mow
old, and it behoves us to A\.lbmit the present
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education and training systems to an examination
to ascertain whether everything possible is being
done to ensure that the edueation and training of
these young men is sufficient to enable them, at a
later date to undertake their duties to the com-
munity for which their education and training
should equip them,

The life of an engineer may form a parallel to
the title of this paper inasmuch that it ean be
divided into three periods, qu jon, achieve-
ment and usefulness, or the application of all that
has been lemmed during the periods of preparation
and achievement,

In case it would appear that the aequisition of
all the knowledge that 1 consider an engineer
should possess, would detract from the oppor-
tunities for enjoying the pleasures of life in the
engineer's early years, I would quote the old
Arabian proverb: * They whn hnve not layen on
sand cannot enjoy sleeping on silk.”

EDUCATION
or
The Gultivation & Strongthening of the Powers of Body

ind.

ceepting the definition that Education is the

cu!tlvnbwn and strengthening of the powers of

v and niind it beeomes necessary to review the
facilities for so doing. In South Afriea the
advantages of secondary and University Educntion
are fully recognised by all responsible bodies,
the svalhbility of such institutions is, gznarnin
speaking, not beyond the reach of the average
parent who is considering the subject of his son
entering the engineering profession,

Assuming for the moment that education be-
yond the elementary school is out of the question
for various reasons and it is necessary tb t boy
must commence his engineering career at the age
of say 16, does this imply that he vnl] nnt be a
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successful engineer in later years? The answer
to this question depends on several factors or
characteristics of the boy himself. he
possess primarily the adspmbumy or aptitude for

ming an engineer, and has he shown reason-
able examination results during his school career?
Finally, is the boy’s physical condition such that
in view of the probable arduous duties in later
years he will not break down under the strain or
otherwise be at a distadvantage?

Should all these questions be answered in the
affirmative then the subject of his apprenticeship
the trade can be seriously considered.

1 onee heard a mogt interesting simile, i.e., the
young mind ean be likened to a portmanteau and
that education is the process of unpacking and
not packing, or in other words education should
not be a process of cramming, but a process of
showing how the mind ean be utilised.

With average intelligence the boy at the age of
13 years will reach Standard VI, and at this stage
hls eduutwnal bent sheuld be appﬁrent for enthar

Com e On

General Fdncatwn uhnuld lw mntmueri to train
the mind for the reception of Engineering
Mllcatlnn and all that it implies. This being
accepted it is desirable that the boy now has for
his objectives the passing of the Junior Certificate
examination at the age of 15 years and then the
Matriculation examination at 16} years.

Tlle Mutmulatmn examination Iuvma been
(] can be apprenticed at the age of
1"[. It is requmd by law that a pmbahonlry
of three months be served in-
dentnre is signed, u.nd it will be np])mdsled t}m
this probationary period is very necessary from
the viewpoints of the employer, the parent or
guardian and the prospective apprentice, At the
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end of three months the boy commences his
further education and elementary training in the
profession of Engineering. It is at this stage that
the sound elementary education previously men-
tioned forms the firm foundation upon whicl the
further engineering edueation is built, During
the entire period of apprenticeship attendance at
Technieal School classes is compulsory.

In 8o far as the East London Municipality is
concerned, one afternoon per week is allowed to
apprentices for the purpose of attending elasses.
This facility is extended throughout the entire
period of apprenticeship.

During the three years from the age of 17 to 20
the apprentice should study for the National
Technical Certificate, and at the age of 20 should
enter and take his Advanced National Technical
Certificate.

Two yeard only remaining before the expiration
of his apprenticeship it is desirable that by the
time the age of 22 is reached the apprentice is in
Es&essinn of the Advanced Technical Certificate,

At the age of 22 apprenticeship days are over
and in possession of the Advanced Technical
Certificate, Part 2, the young engineer should
then prepare and endeavour to enter for the
Graduateship Examinations of either the Insti-
tution of ical Engineers or Institution of
Electrical Engineers, the previous education and
examinations forming excellent groundwork and
advantage of being fresh in the

may seem that this continued series of
examinations advoeated is straining the mental
ilities of the young man, but at thia age his
is more adaptable and retentive than in later
may desire fo posses the above
ications but finds that to possess them is
beyond his mental ability, having forgetten the
excellent  groundwork received during his
apprenticeship days.
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Having passed one of the Graduateship
Examinations previously mentioned at the age of,
say 23 or 24, the next objective should be the

ion of the Union Engineer's
Certificate of Competency. When this has been
obtained the road is open for him to travel along
to the objective which, during his apprenticeship
years, he aspired to reach.

The question of whether a boy should continue
his engineering education by going to a University
should receive consideration.  Opinions differ as
to the value of a Uniyer; career in connection
with an Industrial training, but the practical
advantage of possessing the breadth of mind and
the higher standard of knowledge that it is the

urpose of the University to impart is not in
question.  Many men, however, have attained
eminence without University tuition, and the
standard required for success in a number of
Industrial occupations does not invelve a full-time
College course as an economic necessity. On the
other hand, for those who aim at becoming
i in the broader professi sense of the
term, the higher standard of general and scientifie
knowledge that alone enables their services to be
yed as required in any divection is very
necessary, and it is for those that the Universities
higher ‘Technical Colleges offer direct
educational facilities that it would be foolish to
ignare,

Assuming that a full-time College course is to
be included in a cular scheme of training,
opinions differ as to whether it should follow
immediately upon the eompletion of the school
period, or whether it should be taken after either
the whole or portion of the practical training,
‘Those who favour beginning the practical training
as soon as possible do so mainly because it
establishes an early association with labour and
industrial conditions before the mind is subject to

& influence of Uni
life.  Those who disapprove this scheme do so
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mainly because of the possibility that organised
academie work may be entirely interrupted in
those places where suitable educational facilities
do not exist, or the student himself is neglectiul
of this side of his training. A compromise that
is in favour in some quarters is the * Sandwich "
system. This system, as the title implies, allows
of alternating the practical and theoretieal work
consistent with the College terms, and the
facilities extended by the industrial concern in
which the student desires to spend his time,

TRAINING
o

Sk
The Practical Education in any Profession, Art or
Handioraft.

It iz apparent from this definition that training
must go hand in hand with education during the
period of apprenticeship. Now what is a desir-
able practical education for the apprentice?
Obviously the use of hand tools, machine tools,
practical work in the form of wiﬁn{. cable joint-
ing, switchgear manufacture, armature winding,
fitking and turning. This does not, however,
constitute all the training necessary. Character
forming is essential during these early days in the
embryo engineer's career and this subject should
receive eareful consideration.

The factors that are involved in character
formihg are many, but the following should
receive serious consideration, ambition, initiative,
and resource.

At this stage it may be desirable to deal just
for 4 moment with ambition. Readers of Shake-
speare will recollect Wolsey's speech to Cromwell
in King Henry VIII, as follows:

“ Gromwell, 1 chnrge thos, fling wway nmbition: By
that win foll tho angela; how can man, then,
. imaga of his Maker, hope to win by it? "
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Reflecting on the above extract, it may at first
glance be considered that ambition is a question-
able asset, but 1 am sure that we all appreciate
that Shakespeare meant that one must not go to
any lengths to fulfil one's ambition.  Therefore,
it is the method or means to be adopted in
realising one's ambition that requires careful
teaching and consideration and not the condemna-
tion of ambition in its entirety.

Initiative and resourcefulness are qualities that
must, if pessible, be cultivated. In this direction
the youth should be encouraged to bring forward
any ideas he may have. Many of these ideas may
be useless, but apart from any useful ideas which
may be submitted the effect will be that he is

stands for, and in later years he will or should
appreciate that in the higher position that he may
then hold he cannot hope to successfully control
the organisation without the assistance of these
holding subordinate positions. Training in two
further attributes are necessary, these being
loyalty and self- relumca. Loyalty in most cases
is reciprocal and this loyal spirit can be eultivated
by those in charge of the youth by not constantly
attaching blame to him for misdemeanours that
he may have committed.

Self-reliance is & necessity in the training of
the engineer and when he is sufficiently versed in
his craft, no hesitation should be entertained with
regard to giving the youth a job of work to do
which, in the opinion of those in charge, he is
competent to earry out without undue supervision
or instruction.  Actions of this kind very saon
beget u sense of responsibility,

1t is desirable to take an interest in the boy's
work to encourage the asking of questions,
of ug are aware of the boy who, althmtuh being
quite good at his practical work, has not the
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faintest idea of the fundamental prineiples of, say,
the work of steam in a turbine or cireulation of
water in a boiler,

A most important feature that cannot be over
emphasised is the importance of accuracy. of
measu: nt, The entire science of good
engineering is built up on accuracy, and aceuracy
means efficiency. As an llhstruimn of this, in
1765 Watt's difficulty for 10 years was to keep a
steam piston tight. 1t is stated that he “wrapped
it around with cork, ciled rags, tow, paper and
other things, but open spaces were left.” This
is explained by the tmnbté’expenenoed by Watt
in boring his cyc'lmders for he states “ that in an
18-inch diameter cyclinder the long diameter
exceeded the short hy g-inch at the werst place.”

In 1774, John Wilkinson, of Bersham, hit upon
the idea which had escaped both Smeaton and
Watt, of making the boring bar heavier, running
it clear through the cylinder and giving it fixed
support at the outboard end. This arrangement
proved so successful that Wilkinson bored
eylinders for Boulton and Watt for many years,

in 1776 Boulton stated that * Mr., Wilkinson
has bored several cylinders almost without error,
one we have put up at loes not err the
thickness of an old shilling in any part.”

1t has been stated that the Watt engine only
‘became a suceess due to the Wilkinson boring bar.

I have just disgressed for the moment to show
that in those far off days the old engineers to
whnm we owe so much were constantly striving

accuracy which meant improving the
uﬁiclency of their inventions.

Cleanliness is a factor that is desirable.
Although we nppremlh there are many dirty jobs
1o do, it is necessary to impress the importance of
cleanliness of the worl. A clean appearance
refelets on the coneern employing the boy.
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Discipline is essential and there is no necessity
to labour this subject except the requisite degree
of discipline. In many cases the necessity for
rigid discipline calls for investigation and perhaps
a little self-examination, Many youths, in the
opinion of some employers, may ire rigi
discipline but if an appeal to their sense of loyalty
and responsibility was made this requirement may
not be so evident.  May 1 be permitted to digress
from the subject of the apprentice to that of the
employer, Many who hold the reins of authority
are of opinion that they have a duty only to those
above them, whereas it should always be remem-
bered that in addition to this there is a duty to
those below them, the ideal motto being * I serve.”
The personal touch goes a long way in cultivating
esprit de corps and it is & good example to the vouth
for those in senior positions to take a personal
interest in the welfare of those in subordinate
positions, 1In this manner a senior official shows
his efficiency by turning out the work, not by
bullying but by the absence of bullying. In other
words co-operation by every member of the staff
is the object lesson which should be given to the
young engineer and as I stated at the termination
of a previous paper I gave overseas many years
ago “that to achieve this desirable objective the
study of the human factor is involved equally with
the scientific principles of engineering.’”

1t is ngpminted, I am sure that training eon-
tinues 4 long time after apprenticeship days are
over, and training which is obtained in conjunction
with experience is doubly helpful in later years.
How ean one gain this desirable asset? The
answer to this is travel and change of tions
and surroundings when finally the wheat is sifted
from the chaff. Change and travel tend to
formulate that desirable asset previously men-
tioned, self-reliance, and in addition that other
closely linked asset, initiative. The young man
has had the courage to cut adrift from his old
surroundings and in going to new pastures has
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the opportunity of absorbing fresh ideas, customs,
characteristics and perhaps lwgungee. all of
which cannot be measused by the pecuniary yard-
stick.

The time is rapidly approaching, if not actnally
arrived, when the engineering industry is be-
coming more of a commereial undertaking than a
technical accomplishment, This being so T would
stress the importance of having the knowledge to
combine the technical with the commercial factors

so that an economically sound engineering pro-
Wmlon is the result,

Daily the modern engineer has to deal with the
financial aspect of an engineering proposition,
involving frequently the effect of interest and
nademptmn on the capital eost of the scheme.

Whilst on this subject I eannot help quoting an
extract from an article I read in the * Electrieal
Times " some months ago which was as follows:

© The enggineer iv greatly concerned with finance.
1t i his business to do for £1 Os. 0d. what o non-
technical man would do for B2 Ov. Od. or porhaps
£5 0s, 0d.  Why have voltagos gone up from 1,000
volts to 192,000 volta? Why Jiave steam prossures
visen from 150 lbs. saturated to 1,200 Ibs. prasaure st
950° tomperaturs? 1 have diseussed those problemy
with non-technieal men and the reply they give is &
vnaun * Oh, of ovursa progresy bas to coms, you cen't

t and you nn!mmrl anjoy oxperimenting with
m.,....,..,, mone)

“ Buggest to your man that the engineor woars
nimself out for financial reasons, that ho gets nothing
for it if he sucoseds and that bo loses everything if
e fails, nud the answor ia, T don't agroe with you,
An engineer doosn't understand finanos, that's not his
job.  Ho known about engines and that's that.' "




manager, the necessity for expert understanding
of his duties is very evident. Therefore, from
the commencement of his career until he finally
retires the “ student ” can never honestly say

he has ceased to learn or has progressed beyond
the stage when further knowledge is of any
value.

“The duties of the manager or chief engineer are
multifarious and are no longer confined only to
the running and maintenance of plant. Brln{ly
he must be able to suceessfully :

(1) Direct the general poliey of the business,

(2) Control the finances of the busincss.

(3) Control aceounta with referoncs to the sl and
purchave of materialy necessary in the conduct of
tho business.

(4) Decide upon the efficient. production and distri-

bution of the products of the busines

{5) Condust the business Lo tho requiroments of the
* Human Flement " so that ll staff is contented
in carrying out thelr respective duties

This formidable list of requirements shows that
not only has the successful manager o have the
tec]lnlul but also the

usually with
hu buuness

It is now obvious that the engineer should be
educated and trained not only in the science of
ineering, but in business management or
industrial ndmini!f.ratlon and economies. The
reason for this is due to the amalgamations that
are taking place not oniy in the pmdllctinn of
icity - but  in industry

guu:mlly. The mndmvnu are rapidly dm.ppeo.r-
ing when the manager or chief engineer has to
uudanhnd the intrltxc[ﬂe of his plant, and so
these duties are usually relegated to one of the
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specialists in that !branch of engineering science.

This condition has been recognised by the

Institution of Mechanical Engineers for many

years and recently T believe by the Institution of

ﬂecmml Engineers, and_consequently the sub-
of “ T of Industrial A

!mn " and “ Engineerinig Organisation,” Manage-

ment an ies” respectively, are

in the former examination and optional in the

latter examination.

‘While the manager or chief engineer cannot be
considered to be an expert in Gecountancy and law,
the advantage of o knowledge of these subjects,
togrether with those referred to above, tends to
facilitate the ability to express elearly the view-
peint brought forward, due to the development of
ordered thought and expression,

How often is the manager trained purely as an
engineer at & disadvantage when engaged with a
lawyer or aceountant on a eontroversial subjeet, o
even with the City Treasurer and Council whcn
discussing the vital question of the ultimate
destination of the surplus profits of the electricity
undertaking. At the risk of Jnlxmrmg' the point,
the ability to express one's opinion in a concise
and convineing manner is & gquality, the value of
which cannot be overrated.

‘The engineer is frequently prone to subordinate
administrative and financial subjects to the
techmical and practical aspects of engineering with
the result that when he comes forward with a

seheme is on oceasions over-ruled due to the
effect of external administrative and f:mncul
influences. Therefore, is it not important

the engineer's training should so equip him thnt
he can withstand such attacks which may wreck
his seheme, purely due to him not being able to
show in a convineing manner its desirability or
even necessity, This convincing manner
obviously attained by study, training and
experience,
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The subjects of Education and Training having
been briefly considered the question may reason-
asked, to what do they lead, and the
an-\wr may be given in the one word Skl

Two definitions of this word are “a familiar
knowledge of an art ” and * dexterity in practice.”

In these modern times of standardisation skilled
men are unfortunately grouped together with the
result that very frequently they are considered as
having equal value, skill being regarded as &
standardised commodity.

The fallacy of this assumption is very evident
when it is realised that skill depends upon the
ability, education, training, experience and
chargeteristics of the individual. A good engineer
will not necessarily make a good manager, but
given the education and training previously
referred to the possibility of his so doing is
greater than it would have been should he have
been educated and trained in another profession.

Dealing with the good engineer who, due to lack
of the characteristics and other assets required in
: managerial position, he ahuuld be ahle to sntt:ry

5

tangible manner by his unplcyem without h.vmg
to resort to muzmmr hm position for anothez'
where such assef ence
has shown that the fmque.nl. chmzmg nf staff
personnel is a practice that cannot be too greatly
deprecated and to all of us hm- the reasons are
nbvmul Technical progress is necessary to

e industrial future of a country and to
nmvlr!e thln the skilled hand and brain is of para-
mount importance,  Financial, ld.m[msh‘lhvﬂ.

experts oceu)
l'ehural) important positions in mdnstry hut t.he
skilled man is indispensable.
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DUTY TO THE COMMUNITY.

To-day the engineer occupies a prominent
position in the community for reasons which to all
of us are apparent. Research by scientists and
engineers have brough{ and eentinue to
about radical changes in the conditions of life,
and in doing so the responsibilities and duties of
the engineer to the community have increased
tremendously beyond those accepted by him a few
years ago.  For instance, consider the conditions
of to-day in eonnection with the standard of living,
improved transport, lighting and sanitation as
compared with those oblaining a few years ago.
Speed ‘and still move speed is the order of the day.
The public appreciate all these amenities which
are the product of the engineer's skill, but how
often are the persons responsible for the produet
appreciated ?

The engmeer to & very great extent is reticent
and does not loom largely in the public eye but
nevertheless his public spiritedness and sense of
responsibility is no less than that possessed and
displayed by members of other professions. Con-
sequently and in all equity he should receive the

same consideration, recompense and quota of
hnuquatu ‘when they are being distributed.

ngineers in recent years have been made the
hrgat for undesirable criticism, ie., they are
responsible for many of the economic and social
evils from which the wnr]d suffers to-day and that
they are putting into the hands of men powers
and instruments which they do not lmow how to
use in & correct manner,

Our Drofmion is prome to such attacks as we
oceupy a peculiar position in industry inasmuch
thnt we only form part of the industrial coneern
n¥ \nhle.h w= m employed. The primary uh;eet,
i rn may be financial profit and not
service to th» community, The engineer cannot
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exercise the same individual control over the
services he renders to the community as the
doetor or lawyer, and as a consequence he cannot
be held responsible for the uses to which his
products are put.

Medical men may sit in conference and be quite
satisfied that as a result of the progress of their
technigue the human race will benefit. ‘This
happy state does not exist with the engineers.
They may make apparatus for the benefit of man.
kind but the application of the apparatus is not
under their control and instead of being for good
may be for evil, Whether the results benefit or
otherwise the human race, depends on organised
society and the moral and intellectual level of

0se who constitute it. In view of this undesir-
able state of affairs the time is rapidly approach-
ing when the =ngmeers must take an active part
in the world's eeonomic affairs and not be satisfied
with only producing improved amenities of life but
take part in the eontrol and application of their
labours.  We are repeatedly told that over pro-
duetion in this or that commodity is the cause of
industrial depressions from time to time and the
engineer is often blamed for manufacturing
machines to bring about this condition. In retalia-
tion 1 would quote the over production annually
of coﬂee, wheat and sugar, ete, commodities
essential life which are destroyed when
thousands of human beings are starving, Surely

something is wrong in the world in so far as the
distribution of produets are concerned.

It may be well asked what has the engineer to
do with this, and how would he endeavour to bring
about a4 more satisfactory state of affairs should
he be given an opportunity of controlling lhe dm-
tribution of his own and other necessary p. 5
for the welfare nr the human race. In mﬂy it
should be stated that the engineer has to a greater
or lesser degree and by virtue of his oduuuonlnd
training a knowledge of the laws of nature, of the
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plusu:al pnmerhes of materials of construetion,
Yo think concisely and logically, and
lns! but nnt least, understands eause and effeet.

Reverting to the engineer's place in the
economic hte of the community, the general
structure of the economic and |ndustrmi system is
of vital importance to him. A defective economic
and financial system may retard all efforts to
place at the disposal of the community cheap and
abundant supplies of the commodity which his
labours and technigue have made possible. It is
also possible that although abundant and cheap
supplies are available the focial organisation is
not adapted to receive them. Comprehensive and
beneficial engineering schemes may be plau
which would be of benefit to humanity but due to
circumstances beyond the control of the engineer
hese are not given effect to,

i are the i on the i
side of industry, and on matters in which their
expert knowledge may be of value their advice
should be sought, particularly by those who have
to decide national questions in connection with the
organisation of production.

Mention was made previously of distribution
and coupled with this is consumption. Both dis-
tribution and consumption should not be left to
the merey of unguided economic and social forces
any more than production. As engineers we may
be a little proud of selving the problem of pro-
duction, but we should strive for the opportunity
of solving or attempting to solve the problems of
dlstnbutmn nd eonsumption. It is of no m

bousting that We can turn out ten articles in
of the one by our predecessors if such pmduczion
is going to chnke lhe ehannels of distribution, Oue
would not generate steam efficiently and then
waste it on an lnzfﬁcllﬂll turbine,

Reference was made previously to the fact that
by reason of his cducation and tri training the
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engiaecr must undarstend “ cause and effect”
Should he b ven the nmmrtumuez of colleeting
data and organising faets in connection with dis-
tribution and eonsumption, no doubt he could help
considerably. The engineer's responsibility
extends far beyond that of produeing goods
amenities of life, he should endeavour increasingly
to exercise a direeting influence in their distri-
bution and mmumpl.inm

lemtmn has now reached the stage when
nieal progress has passed social and economic
p:rumsa. Our Universities and Technical Colleges
might consider it worth while to allow more of
their ‘well trained young engineers to study the
problems connected with distribution and con.
Sumption, The community look to the engineer
for production, so why is he not looked to for the
organisation of distribution and - consumption.
This should be one of the engineer’s duties to the
‘community, equally with that of the safety of the
publie for which we are held responsible when
using all the amenities of modern civilisation,

During the presom. crisis war is being waged
between seientists and engineers. We may feel
that due to our efforts we have made possible the
use of such destructive engines of war as battle-
ships, submarines, tanks, long range artillery and
aeroplanes. The mere refusal to supply such
terrible instruments c( destruction would uut
vent war as the fact remains that in the Dlrk

long before the advancement of sci

war haa always been the nightmare of dvl]!uhan.
Should this explanation not accepted and
engineers and scientists blamed, their retort
should be that, due to the present organisa-

tion of Society, elu;meeu have very little voice in
internatienal econ m affairs. Engineers must
be 51 ity in this direction. Physical
science enables us to understand causes and antici-
pate effects but it cannot alter human desires. Tt
is, therefore, not the fault of the engineer and




seientist if scientifie advance is leading moral
development.  The community must enable the
scientific workers to wield a greater influence in
industrial and eeonomie affairs or it must relieve
them from all blame for the evil results of the
diversion of seienee and invention from its original
purpose.

In peace or war engineers to-day are “ key "
men, whether in national or municipal expansion,
communications, transport by land, sea or air,
production of power, domestic amenities or in the
conduct of war and its consequent implications.

It is doubtful whether any profession hns done
so much for the material welfare of com-
munity than those of the medical and engmeennz
professions.  The community gaze in awe and
reverence upon monuments and tombs of state
men and warriors, yet their achievements for the
benefit. of mankind appear puny compared with
those of the two professions previously mentioned,

The works of Newcomen, Watt, Beultan.
Stephenson, Faraday and Parsons are unkn
the average man in the street, Why is thiu state
of affairs brought about? The answer is that the
engineer, like all skilled workers, delights in the
exercise of his craft and skill is undervalued by
the community generally. The Engineer's reward
is in the labour, achievement, joy of discovery and
progress.

In conclusion, 1 would say that I shall be well
satisfied if some of the youths of to-day enteri
upon our profession benefit by having the know-
ledge and being able to utilise such knowledge to
a greater degree than his professional predecessors
and g0 benefit or attempt to benefit a greater
proportion of mankind.

By doing so it is hoped that in the years to
come they will not be called upon to witness or
assist in the wholesale destruction of human life,
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as in those far off days to come it is also hoped
that engineers and scientists will have a more
direct control of the world’s international and
economic affairs,

That their logic and understanding of cause
and effect will bring about the Utopian condition
e between nations throughout the world

far aLl tuuu is the fervent hope of the writer.

The President: We thank Mry Foden most
sincerely for his excellent paper, which is now
upen for discussion.

DISCUSSION.

Mr. Ritson: I wish to congratulate the author
of the paper, Hu has nmned up a very big
question. The snag we have in this country js
that we have such a small population in such a
vast space, consequently the trai ing of an
engineer eannot always be carried out in his own
town, unless he happens to live in one of the large
towns, These large towns can be counted on the
fingers of both hands, and the technical training
part of engineering can only be taken in these
larger towns.

If we take our sons in small towns and wish to
trmn them as enmneen they have to go to the
e difficulty is can a youngster

\ﬂti\ahs.nd the yltfll]]a found far away from home?
It also. means a big expense sending him there.
‘We must admit that a university ednmtwn isofa
portmanteau type. In Germany, America and in
England there is & splendid system of trade
schools.  If trade schools could be easily spread
over this country—no doubt this would involve
conziderable expense to the parent—such expense
would be much less than at a university. Then
there is the question of bulk supply, as a station
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with “ Bulk” does not require the number of
apprentices a Plant station requires, and these
“Bulk " stations are increasing.

Mr, M. M. Smith (Mataticle) This paper is
definitely a very interesting one, for which Mr.
Foden is entitled to every eongratulation.

Another way of imparting self-relianee is to
allow the youth to do work for himself and his
superior should increase uw importance of tho
work as the youth progresse. v boy who has
his work and progress at Hadt i ays wishes to
carry some degree of responsibility and desires the
trust of his superior in him. This method cannat
fai] to encourage the boy in his future career and
also cultivates within him initiative, self-reliance,
responsibility and loyalty, Further, it will give
him a chance to prove his worth or otherwise.

The engineering profession in general, s
divided and again sub-divided into so many highly
speeinlised branches that it has become an irre-
vocable nacullty for the youth to be trained

As muni-
eipal engmmmg may be eonsidered as one of the
specialised branches of the engineering profession,
it is not to the advantage of the youth to qual Ty
for any of the Government Certificates of Coni-
petency ns far as the specific requirements of his
Kknowledge in munieipal engineering are concerned.
Some of the subjects for these Certificates are
unnceessary and of no value to the municipal
engineer, while many indispensable subjects are
not included, The curriculum for a munici
engineer's certifieate of competeney should
embody electrical and mechanical engineering,
finaneial and clerical ‘administration and law
relative to mnchmery and wdmlnul.nthm. 1t may,

therefore, be considered that the Government
Certificates nrefnnk in focus ;mh the specific
ol or A

engineer.  As tuition and recognition can be
received to-day for electrical, mechanical, eivil and



mining engineers to state & few only, there seems

no reason why municipal engineering cannot
be likewise with its own courses of tuition, in-
stitute and degrees or titles as the case may be.

Munieipal engineering ean be divided, without
encumbrance and suitably adapted to the various
requirements and responsibilities, info three
classes of certificates: ie., municipal engineerine
(electrical), municipal engineerifg (steam) and
muni¢ipal engineering (diesel), each of which
includes mechanics. This means that the youth
who one day wishes to take charge of a Diesel
plant must have the Electrical and Diesel certifi-
cates. For the certificates as above, the average
youth will have no difficulty in qualifying.
Further, if these certificates are giwn the mrne
legal status as the Government tes, then
the present cases of incompetent pmnns mkm;
charge ﬂl' municipal plants, will be eliminated
aompletel

In my opinion, the best way by which to train
the youth for his career is by commencing his
practical and theoretical training at the same
time. Practical training should be the major part
of the youth's training and thus suitable corres-
pondenee eourses: will suffice. This system will
assist the youth, to develop his naturs] ability as
a municipal engineer, where his parental finances
ars insufficient to provide for University training,

Thus the prn.mlt system of training, ete., needs
revision modification for the muml:lpai
engineer nnd 1 appeal to this Association as the
most suitable to make the necessary representa-
tions to the proper authorities and to form an
Institute of Municipal Engineers, not only for the
honour, prestige, and advantage of the municipal
engineers of to-morrow but also for those of to-
day as well ag for the benefit and advantage of
the community we serve. (Applause.)
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Councillor Capell: This subject has interested
me for many years. 1 can only say that 1 mn

slightly at the lack of posi
thla paper.  Mr. Foden has placed before thie
some of the in the train-

mg of engineers, but he has left the impression on
my mind that he is indefinite regarding the policy
that should be adopted.

There are two methods of training, one being
through the Umiversity, and the other, which the
bulk of apprentices have passed through, that of a
eommon artificer, with the progress that subse-
quently follows to & superior position. You all
realise the disadvantages you have experienced in
regurd to the need of facilities when vou were
serving your iceship. These
atill exist,

There are facilities through correspondence
sehools for obtaining the necessary technical
education, and the Government have assisted to &
material extent in providing faeilities, If you
look round you will find that the best men are not
necessarily those who have had the advantage of
an University training.  And s0 1 am disappointed
that Mr. Foden has not taken a more definite line,
which would be of great advantage to those in
charge of our engineering establishments, in that
it would assist in laying down a poliey for tha
training of future engineers,

The author alse created the impression that it
was rather doubtful if an engineer to-day sho.ld
possess some amount of commereial ability, 1
contend that engineers and senior technical
officers must be technical men beyond reproach.
Their business ability must be second to their
technical ability. A man of outstanding business
ability is apt to overlook cardinal engineering
features, It is the function of the Councils to
lay down the policy and the duty of the enginesr
is to carry out that poliey.



Twelve months ago. you will reeollect that 1 had
something to say in respect of the purchasing of
German goods.  Our engineer was prepared to
saccept German goods, but the policy of the Council
was that we did not want to purchase anything
from acountry which we thought capable of doing
us harm. At the time what I said was pooh-

i ahown that cur palicy was
correct. it might happen that an engineer
possesses good business ability, such ability must
be subordinated to his engineering skill, Matters
of finance must be left to finaneial experts. 1
hope that at a later stage Mr. Foden will give us
something definite regarding this phase of the
subject,  (Applause.)

The Convention then adjourned for refresh-
ments,

Upon resuming,

Councillor Robbins: T am sure we are greatly
indebted to Mr. Foden for his admirable paper.
One aspect of the position he does not mention at
all, and that is that he has not provided in the
edueation of the engineer that he must be taught
to “suffer fools gladly.” (Laughter and applause.)

Councillor Berman: Before 1 proceed to offer a
few remarks on this paper, I wish to take this, the
first and probably only, opportunity which I may
have, of expressing both for myself and for the
rest of the delegates present, our thanks to you,
Mr. President ,and to His Worship the Mayor, and
the Town Council of Umtata, including the inde-
fatigable and ubiquitous Councillor Spikin, and to
all the good people of this town, for the very warm
reception and kind hospitality they have extended
to us, 1may not have an opportunity later on of
doing this, so | wish to say now that their hos-
pitality was as boundless gs their kindness was
overwhelming. It was worth travelling 2,000
miles (including one or two bad patches of road)
to partake of it.
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1 wish to pay tribute to Mr. Foden for his paper.
1 was particularly interested in his remarks sbout
the engineer's duty to the community, and 1 was
very pleased to note how well this part of his
paper was received. T could not help thinking of
our * cock-eyed " economic system into which the
engineer has to fit himself. Mr. Foden draws a
picture of the glaring contradictions of the
system. On the one side is the engineer who has
done so much to improve the conditions under
which people live, who has been responsible for the
wonderful inventions and improvements in the
sphiere of production, and on the other side, our
inefficient system of distribution, which is lagging
so far behind. T am sorry for the engineer who
is conseious of the position in which he finds him-
self. Slow and painful as has been the march of
mankind along the path of progress, the results
obtained are by no means insignificant, for all of
which the community has to thank the engineer.
It was not the fault of the engineer that so little
use had been made of his valuable efforts, in-
ventive genius, and his readiness to serve the
community at all fimes. It was the fault of the
community at large and in a sphere over which he
had no control.

‘We see the engineer at his best on public bodies
and in utilities where every effort is based on
the spirit of publie service and where the only
motive is the public welfare, where other con-
siderations such as personal gain, personal profit,
cut-throat competition and personal benefit are
totally unknown.

It is a great pity that these spheres in which
the engineer ean work for the public good un-
hampered by private greéed and unrestrieted by
the rules of our economie jungle are still so limited
and so circumscribed, The only field, therefore,
in which the engineer can give of his best is in the
Munieipalities and in the publiely owned utilities.
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1 disagree, however, with Mr, Foden when he
looks to the Universities, particularly to the
faculties of Commerce and Economics, for guid-
ance and assistance to the engineer in the sphere
where his efforts are frustrated. This is the last
place he should go to. Unlike the study of
engineering which is based on the exact sciences
such as Mathematics, Physics, Chemistry,
Hyvaulics, etc., the other studies with which he
wishes to equip the engineer are merely based on
the private political prejudices of the exponents
of laissez-faire.

By all means let the engineer stick to his job,
that of serving the public; let him keep away from
the spheve of the so-called economists, who are
merely engaged in finding pseudo-seientific justi-
fications for our absurd economic system, the
results of which are almost heart-breaking to
every serious student.

Let the engineer rather eoncentrate on helping
to organize further and other spheres of human
activity on the lines of publie or municipal owner-
ship, There is nothing revolutionary about it, If
4 sensible, well organised scheme of public
ownership and distribution, and public control
could be devised for water and electricity, why not
apply it to the distribution of milk and bread for
the public good?

Now a few words in a less serious vein, Some-
one told us here that engineers are born and not
e. ' 1 know a way of becoming an engineer,
and quite an easy one at that. 1 was told by our
City Engineer of a young man who wished to be-
come an engineer, So he wrote to a Correspon-
dence School asking them for particulars of their
course of engineering, and they wrote back stating
that it was a very difficult course indeed and
would take many years, and would entail an
enormous amount of hard work. But they added
that they had an easier course which would yield
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him the same result, that was a eouue in how to
ome a Town Couneillor, (. Onca

he became a lawn Couneillor he wouid inso facto

be a Town Engineer.

May I suggest to our young men that if they
find engineering in the ordinary way beyond their

ity, or if they find the facilities inadequats,
they should take the easier course and become full
blown engineers by way of a Munieipal election. 1
picked up all my engineering knowledge and havu
become a full-blown engineer one morning on m:
way from my house'to the Cape Town City lln\l.
{Laughter and applause.)

Councillor Deane (Bloemfontein) : We must all
give our mead of praise to this mtumsm.g puper.
After listening to the last speaker I began to
wonder whether we were discussing the paper by

r, Foden or whether we were getting another
paper from the Capetown delegate, The trend of
his remarks was certainly different from that of
the paper before us. | would like to say that [
whole-heartedly support Couneillor Robbins when
he says that engineers must learn to * suffer fools
gladly.”  (Hear, hear.) 1 have been put in the
position of chairman of our Electricity Committee,
and heaven only knows how my Eleetrical
Engineer friend on my right (Mr. Pirie) puts up
with my foolishness sometimes. In his reply |
hope Mr., Foden will give us a little more inferma-
tion coneerning engineering pupils, It does Inok
very formidable for the young man who wants to
take up the profession, and I hope Mr. Foden will
say something that will be a little more favourable
nnd whn:h will give them more encouragement to

regard to ambmnn' that very bad
thmx it nne makes it one's * frod,” or if one takes
the view that the means justifies the end, On
the other hand, without ambition one gets no-
where.  Another part of the paper referred to the
fact that the amenities provided by clectricity are
not appreciated by those who benefit from them.
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That is truism, One hhﬂ's even of Councillors
whose first question is, “ What is it going to cost?
Our rates will go up!” One feels sorry for the
Engineer who has to put up with that kind of
thing. A further point is that very often there
is insufficient co-operation between the heads of
departments. I have tried to make it an ideal
that wherever possible the heads of departments
shall meet once a week to discuss their various
difficulties.  (Applause.)

Mr. Val Davies (Vigitor) : 1 have only one word
of criticism, T think Mr, Foden has attempted
too much. _The real motive for the writing of the
puper is, 1 think, the training of the young
engineer.  This subjeet has been discussed for
quite forty years. When I was an apprentice it

was the subject of international disputes, At
that time there were outstanding men in England
and elsewhere who expressed views which to-day
have proved correct.

During the last twelve years I have been inter-
viewed by at least 200 parents who have brought
their sons and asked my advice regarding their
training. They perhaps had heard of a distant
musln or of someone else who had made a success

engineering, and had decided that their boya
ahnulxl be engineers. 'The boys, as a rule,
passed the matric; the parents think that all u'mt
is required is that the boy should enter a
University. Because of the indiscriminate
acceptance of bad * material " 90 per eent. of such
boys are useless for the training. I will give you
my experience in this regard,

Of 100 students accepted in the first year for
an engineering course, no less than 50 failed in the
first year. These are figures fmm n South
African University, and they will give you some
indieation of what the position is. Thus we are
left with 50 per cent., and in the final year only
five of the original 100 were left, Such figures
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are deplorable, and they support my point that
there should be some psychological or practical
method of eliminating unsuitable candidates who
have not the proper mental make-up or back-

ground,  They are not suitable, and it is lruxﬂ:
1o think of the really good material that may be
overlooked.  (Applause.)

Mr. Sparks (Pietersburg): We all thank Mr.
Foden for hig paper and for the very useful in-
formation it contains, In everything, especially
machinery, a little bit of grit can interfere with
the working of the whole system,

In the training of engineers there is g certain
amount of grit in the works. One bit of grit, in
my opinion, is the small pay we give apprentices.
1 have always felt that the scale of pay is far too
small. Its effects are very bad indeed, We
about the status of the eleetrical engineer, and it

mentioned that we suffer from an in-
feriority complex. The small pay of apprentices
Thas a tendency to develop this inferiority complex
they are not earning what they should.

A point emphasised by Mr. Foden was that the
question of economies is becoming more and more
important in the training of the engineer. Our
job is to tackle the things which we know are
going to. benefit the publie, but the question of
the low pay of appréntices is contrary to the
development of economies, for the boy who goes to
college has to rely upon his father for the monthly
cheque. If he were paid more he would become
more self-reliant.

| Mr. Milton: The problem of training engineers
is one with which rh;wu come in close personal
contact for many There are, therefore,
certain opinions vc)uch Mr. Foden has expressed
which I feel should be endorsed, and there are also
several points in connection with which Mr.
Foden’s: views would be appreciated.
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In his paper, the auther has dealt with the
training of the engineer from its inception 1o the
point where the enginger is required to do his duty
to the eommunity he serves, when he reaches a
senior administrative position, All those who set
out to fallow this eourse, however, do not reach
this objective, and I feel that the author's views in
conneetion with the stages at which many fall out
on the way would serve as encouragement to
youths (and their parents or guardians), who
have selected éngineering as their chosen pro-
fession.

It must be admitted that all who decide to
follow the profession are not suitable for the
highest posts which it offers, but nevertheless are
very suitable to fill certain important positions in
the field of employment that engineering offers,
and, therefore, failure at various stages to pro-
gress further, does not mean that the time spent
in training to such a stage is wasted.

The knowledge of accounting, which the author
specifies, cannot be over-emphasised, as it is very
essential that the engineer should engineer his
projects economically, and that he should be in a
position to understand the views of the experts in
the fields of accountancy and economics, and what
is more important, should be in & position to con-
vy his views and ideas to those experts in a way
which they themselves are able to appreeciate.

Not only does the engineer contact such experts,
bt he is also required to deal with all and sundry.
To do so satisfactorily, is it not necessary at 1
fairly early stage in his progress that the voung
engineer should possess a sound knowledge of the
psyehology of people? Such knowledge should
prove useful to him not only in dealing with the
external contacts of his organisation, but also with
the staff.

.1 would be pleased to learn the author's views
in regard to the advisability of the senior engineer

w1



possessing a sound knowledge of the processes he
controls, in order that he may appreciate the
difficulties of the junior staff in dealing
problems and the effort and time wi
quently involved in obtaining solutions te prob-
lems, which, once obtained, seem o obvious,

The author refers to the necessity for loyalty as
4 characteristic of the young engineer.  Surely
this is not enough. Is it not necessary that from
the outset he should be trained to have confidence
in his seniors, and to show a willingness to serve
the interests of the organisation employing him?
It seems to me, therefore, that the young
engineer should show that he ¢an appreciate and
take part in team work at a very early stage in
his training. Further, in order to foster a feeling
of loyalty and eonfidenee, it seems to me to be
essential that the training of the engineer must
be complete in detail and that no “short-cuts "
should be taken.

The author, by inference, has indieated that a
study of the qualifications and attributes of thase
at the head of the profession to-day provides a
eriterion of what is required of the student, and
is & guide to the direction in which he should be
trained. In view of the rapid development of the
profession and its relative youth, it seems to me
that considerable care ghould be exercised in this
study. After all, in the field of electrical
engineering particularly, the competition for the
senior posts has not been so great in the past as
it will be in the future, and aspirants for the posts
at the head of the profession will probably require
more extensive and intensive training than those
at present holding them have received,

‘The author is to be congratulated on the manner
in which he has dealt with his subjeet, and for the
enhanced value of his paper arising from the
manner in which he has shown the necessity for
edueation and training by his indication of the
duty of the engineer to the community.
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Councillor Olley (Salisbury) : 1 should like to
reply to the remarks of the councillor delegates
from Durban and Cape Town. The gentleman
from Cape Town says, * You keep to your job, and
we will keep to ours. But do Councillers really
know their job? Whilst the paramount training
in electrical engineering must be teehnique, the
engineer must likewige be in a position to say not
only how to instal a plant, but to state how long
it will Inst — its economi in what sense

can be a paying proposition, He must be able
tu supply details bath in regard to the plant itself

and the running of the undertaking. He must be
nb!r to assist Councillors. Remember this: a man
has an idea that he can perform some public
service. S0 he joins & Town Council; but what
does he know? Nothing! 1 admit that in
Durban and Cape Town and other big towns there
may be a few shreddies. In Rhodesia we cal
them sharks, (Laughter.) Generally, Councillors
are not conversant with all Municipal matters,
hence, the necessity for the Electrical Engineers
having knowledge in to Engineering
technique.

Now, we have reached & position when things
are beeoming standardised, and 1 am beginning to
wonder whether we have not reached that state
in regard to matters electrical. There is a
striking eum])lt in the Electricity Supply Com-
mission, which supply the current direct 1o muni-
cipalities, and all the latter do is simply to distri-
bute the ready-made article, as it were, In my
opinion standardisation will undermine all small
undertakings in from twenty to twenty-five years.
That is how it appears to me. We have it in
Rhodesia and you have it here, With regard to
pay of apprentices, I suggest that the paramount
thing is in their traifing and their gaining of
knowledge, and not just how much pay they should
get.  Pay should be secondary.

Mr. Stevens (Ladysmith): T would like to
express my appreciation of Mr. Foden's paper. In
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the selection of apprentices it has been my ex-
perience that the wrong lad is often given the job.
In future, I propose considering & character report
from the schoolmaster, an expression of opinion
from some of the applicant’s fellow scholars,
information regarding his behaviour as a whole,
how he fills in his spare time, and the impression

an interview. There can be no doubt
that very often sentiment must play an important
part.  If two youngsters are about equal, the one
whose parents are not in a position to assist in
his future t.rmmng «hnnid be given the preference.
The point raised by Mr. Foden regarding the
necessity for an engineer to have cxperience in
accountancy has partly been brought about as a
result of the difficulties engineers sometimes
experience with the financial expert, I suggest
that in municipalities the heads of departments
should meet together once a month, which would
result in a better understanding.

Mr. Muller (Krugersdorp): The question con-
fronting parents is whether their lads should go
toa University first and get their practical train-
ing afterwards, or whether prwnull training
should precede the theoretieal, as in the case of
apprentices attending technical college, and after-
wards taking the Engineer's Examination.

In the latter case, my experience as part-time
instructor, and later with apprentices in my
Council's employ, has forced me to the conclusion
that the majority of apprentices leave sehool with
their minds so undeveloped that they cannot
appreciate the value of anything being taught at
the technical classes, and resent being forced to
#0 to another sehool.

There is something wrong about this system of
compulsory attendance of elasses, TLads have got
into trouble for not attending classes, but prwnded
they get a certain percentage attendance, they will
in five y become journeymen, even if they
never got past the first year course.
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I thinls there is much to be said for the removal
of this compulsion, so that those with the neces-
sary intelligence and ambition may enjoy vastly
improved training facilities, while the “won't
works " go theic way in peace and arrive at
probably a better result than to-day, as their mind
finds nothing to rebel against,

Another serions peint in connection with sucn
boys is that by refusing to occupy their thoughts
with anything useful while at classes, their minds
become the ij for much that is i
and thereby poison the minds of others,

Coming now to the University method. With
all its hmitations, I think it is still the best for
those who can afford it, as it provides facilities
for broadening the outlook, training the mind to
think, and acquiring a wider knowledge, which
would otherwise have to be laboriously obtained
aver a much longer period. The drawbacks are
firstly, that many young men complete their
courses with & fair sized debt to wipe off, or for
other reasons get tempted to take a job with good
pay, regardless of possibilities of practieal train-
ing. Then also, having just grown out of boyhpod,
they find it irksome to be ordered about ss a
Junior, by the foreman or journeyman, because in
their newfound manhood it creates a feeling of
inferiority.

Councillor Holland (Johannesburg): 1 do not
speak with knowledge of electricity, and I did not
intend to participate in this discussion, but I feel
that T must congratulate the writer of the paper
upon his excellent literary style. It is not often
that one finds a technjeal man able to clothe his
thoughts in such Iurid and such figurative
language. 1 was delighted with what he said
about the real meaning of education. So many
people fuil to realise that edueation means “ the
drawing out of that which is within,” and is not
& mere process of " cramming.” It is sincerely
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10 be hoped that all who are trained for your pro-
fession will be taught on the lines indicated by the
speaker, and it is to be hoped that careful selection
will be made of those who wish to enter the pro-
fession.

In the past there has undoubtedly been a great
deal of pushing of square pegs into round holes,
but steps are now being taken to.prevent this, and
in Johannesburg particularly every eare is being
exercised by the Juvenile Affairs Board to
ascertain for what careers lnds are suited, and to
advise them aceordingly,  That, 1 think, will be
of great benefit to all concerned.

1 was also deeply interested in the speaker's
quotation from Shakespeare with reference to
ambition.  Though in the passage referred to,
Shi seems to deprecate ambition, yet I
do not wish you to run away with the iden that he
habitually discouraged it, since in * Henry V. the
king before the battle of Agincourt is made to say:

“But, if it be a sin to covet honour,
T am the most offending soul alive.”

As was pointed out by the speaker, “It is the
means to be adopted in realising one's ambition
that requires careful tenching and consideration

| not the condemnation of ambition in its
entirety,” Provided you do not eovet honour by
dishonest means, ambition is the finest incentive
you ¢an have to progress.

There was another paragraph which made a
deep impression upon me. 1 refer to the passage
in which it is said “ that the community gazes in
awe and reverence upon monuments and tombs of
statesmen and warriors, yet their achievements
for the benefit of mankind appear puny compared
with those of the medical and engineering pro-

fessions.
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I am reminded of a sonnet of Shelley entitled
“ Ozymandias "' which says:

1 met a troveller from an antigue lmd
Who said: Twe vast and teonklos logs of stone
Stand in the dosert Near them on the sand,
Halt sunk, a shuttored viasgn lies . . . . .

Aud on the podestal these wards appene

My namb is Osymandias, king of kings :
Loak an my. works, ye Mighty, and despair!
Nothing buside Raund (ho deeny

t colossnl wheck, b wnd bare,

and loval aumids stratch far uwsy

The works of that mighty king 3 Egypt have

vanished from the earth, but the inventions of the

engineer, such as the locomotive, the telephone,

the neroplane, wireless, ete., will live for ever, and

Ii;we contributed largely to the progress of civilisa-
on.

As to the question whether g university course
for an engineer is wise, or not, I noted that ene
speaker said that he had had men in his employ
wﬁ A university training and others without it,
and that there was vory little difference betwaen
them. But I also gathered that it is quite possible
that in the future the best ‘engineer will be the
man who has been through a university course,
In my opinion, the man who has had that training
cannot fail to be a better engineer,

Whether that training should come straight
after the school course, I'am not in a position to
state definitely, but 1 should have thought it
would be better to go straight on,

Again 1 congratulate the author on the high
standard of his paper. T came expecting to hear
8 paper that [ should not be able to understand,
but it has been a joy for me to listen to it, and
the advice it eontains cannot fail to be aceepted
by everyone,
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In conclugion, 1 trust that the author's hope
that the present unhappy war will be followed by
an era of peace between the nations will be
ultimately realised.

Couneillor Raftery (Durban): The last speaker
has expressed just what my views on this subject
are. I hope his words will sink into the minds of
all of us. T should like to congratulate Mr. Foden
on hig paper. 1 agree with every word of it in
regard to the training of eng—meem and particu-
larly de 1 agree with him in what he says about
grumbling at students when they make mistakes.
Such errars should be pointed out to them in a
nice way and gdvice given with a view to the pre-
vention of & recurrence. And I would go further
and say that if a young man does his work
satisfactorily a word of praise would encourage
him to always do hig best and to give satisfaction.

e ambition, 1 certainly think it is a good and
necessary thing to be ambitious, 1 mean, of
course, the right sort of ambition, such as a dﬂsir-'
to improve oneself educahonnﬂy. socially and
generally; to better ane’s pmllln\: in life; to do
ngs; to achieve. Onco Lord Beaconsfield
e who is without ambition is not worth
Iul sl!L." and I agree with him.

On the question whether an engineer as head of
a department should have a knowledge of other
subjects I agree with Mr. Foden, that a knowledge
of :;n;mw economies and law would be very, very
usgeful.

Councillor Bloe: This paper make a greater
appeal to me t.hm nny other, I would ask M,
Foden one or estion: Does he not
copsider, as [ do. umt a bttln more education in
subjects suitable for an electricity career should
be given to boys who pass their first year mmu
in our High Schools? Speaking as a schi
master, T do not remember during the whole of
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my eighteen years' experience, any boys coming
me and asking about. electrical engineering.
Some of the subjects taken in our High Sehool
currieulum to-day, do not lend themselves to boys
taking up this particular branch of engineering.
1 look upon the High School as the feeding ground
for the Technical Colleges and they should, there-
fore, be encouraged to take up electrical enginezr-
ing to a greater extent. During the past four
years, it has been my lot to assist in chosing
apprentices, and only on one oceagion did the sub-
committee find a lad coming straight from school,
who knew what a sub-station of a transformer
was.  We selected that Ind because he showed
that he was interested. 1 regret that Rhodes
University College, which is the University of the
Eastern Provinee, has not instituted & Chair of
Electrieal Engi i and I think
might be done to get Rhodes University Callege to
consider the matter.

The President: It is too late to cantinue the
discussion further, but before I call upon M.
Foden to reply T would like to thank him for his
very able paper.

Mr. Rodwell: This paper seems to have called
forth & great deal of diseussion, and 1 think it
Would be a pity to close it down at this juncture,
{( might be coritinued at sore other time, (Hear,
hear. )

Clr. Baskerville: 1 thank Clr. Olley for having
put forward my ideas. Apprentices are’ not so
keen upon engineering as we would like, Many
of the youngsters now coming forward are merely
in search of a job. Another matter that is
alarming me is that the engineering side is being
neglected and is being replaced by economiecs,
First and foremost we must have competent
engineers, and only secondly competent econo-
mists,
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The President: We will now adjourn until to-
morrow, when there can be further discussion and
Mr. Foden ean give his reply.

The Convention adjourned at 12.40 p.m.

WEDNESDAY, 22nd November, 1939.

The Convention resumed at 9.30 am. the
Town Hall, Umtata, the President in the Chair,

MEW MEMBERS.

The President: | have much pleasure in
announcing that the Comneil this' morning has
admitted the following new members :

Mr. W. H. Milton, as * Associate.!

Mr, C, H. Adams, as ** Engineer Member."

Middleburg (C.P.) Municipality, as * Coun-
cillor Member.”

DISCUSSION (Contd.)—MR. FODEN'S PAPER.
We will now continue the diseussion on Mr.
Foden's paper, and I would ask members to make
the discugsion as brief as possible by confining
their remarks to a period of five minutes, or com-
munieating any further diseussion.

COMMUNICATED,

Mr. Rodwell: This Association is the richer by
Mr. Foden's contribution to its Proceedings, par-
ticularly as the topie he has chosen is of such

dgnific if ing as A pro-
fession is to achieve the gouls it aspires to. That
the profession is conscious of this truism is amply
witnessed by the time and space devoted to the
;ubjecr. in Britain and America during the past

If one can escape for & brief half-Hour from
one’s own environment and channel of life to
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survey this field from a detached height, one is
awe-inspired by the avenues, each representing an
item falling within the scope of engineering., A
youth intrudes on us in our detachment and says:
* Tell me, Engineer, how you will educate one who
seeks proficiency, one who cannot tell you which
particular avenue he will be allowed to follow by

Dame Chanee or Opportunity.”

The addition of the further legions of “chances™

i on this already network

is disconeerting, and soon comes the realisation
that it is the fortune of few youths setting out to
train themselves for a career to be able to say;
* My future will definitely lie alang that particular
tributary.”  Feonomic and social forces, coupled
witlt too shallow a conception in the generality
prevent deliberate pre-selection in relation to five
or ten years in '.f\‘.: future, and oblignte mos:
youths *to take what is going " subsequent to
their_prelimivary education. This boing so, it
would seem that a readjustment of our educational
outlook is necessary. As the training of the
average youth for his career commenges about the
iges 15-17 and progresses for five to ten yrars nr
more before his true niche in life is apparent, the
reatest care must be devoted to the avoitiance of
80 particularising his training as to find its value
vitinted when the niche appears,

Hence, in educating the youth we must Day
chief attention to **leading forth " or edueating
those aspects of his mentality which will be of
most general appiication to the many avenues, 1
refer to such itéms as — how to think with un-
liiased mind and honesty of purpose; breadth of
coneeption and far sightedness s to probable eon-

and tact in dealing with one's fellows: curiosity
and refusal to take other than basic principles for
#ranted; a love for understanding thoroughly and
of knowledgze for its awn sake: n sense of Tesponsi=
bility; where and how to find things ot for one.

and to use the legacy of knowledge left by
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others; the very basic principles of o8, erafta
and * taking pains’; unbiased appreciation of
another’s view points; where possible, the
facilities of travel with a receptive mind
broaden outlook; the art of appreciation; leading
forth of those many attributes classed as
‘character.

And having o stirred up the minds and souls
of vouth te an eager appreciation of the broad
basic principles which are a necessary attribute
to genuine success in any field (rather than
breaking so many hearts from any interest in
learning because of so much particularised eran-
ming of experience and subjects which will fit but
a fow carecrs and tastes), we would teach one
further thing before launching him into the maze
of his engineering career, 1t would simply be
this — * Now you have behind you a general back-
ground whieh i3 eommon to all before you.  Your
eduention is now beginning. Go find the avail-
able job which appeals to you most; try to find
your right niche, for even iron will rise to the top
if in its right medium — mevcury. Use the keys
you now possess to unlock the doors of partien-
jarised knowledge necessary to fit the require-
ments your job demands. Achieve this knowledge
for its own sake and you will love your work.”

The youth would then proceed to the more
particularised study of a selection of subjects
lying directly in his sphere; he would then be of
an age and inclination to understand and appre-
ciate, No longer would he be one of thousands
of mass-produced articles holding o certificate
indicating that he happens to have been
sufficiently mentally and physieally healthy
during & short succession of three-hour periods of
a year to illustrate that he has been eapuble of
temporarily eramming his mind with 407 or
more of particularised knowledge, the bulk of
which he has no Jove for and which is mest
vaguely pertinent to the direct demands of his
tributary of He would be
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therefore valuable, In short, it would augur well
for the future if education could be split into two
stages — that of “ the fledgling: stage ” to the end
of apprenticeship, or college or university training,
should be on a very broad generally applicable
basis, followed by that of * the eareer stage * when
4 youth has his first glimpse of the tributary of
engineering Dame Opportunity will peymit him to
follow, and educational facilities of a widely
selective nature will afford the opportunity of
particularised and enger study in direstly useful
channels,

Such broad principles are equally applicable (it
is only a matter of degree) to the various grades
of training, viz, to meet the cases of youths not
having opportunity of full secondary  school
education, those youths that have such oppor-
tunity and those who subsequently pass on
University or Technical College,

i

Thése  prin are partially inherent in a
University training which has been properly
absorbed and recognised by a student,  The
training aims at generality of background in
technical subjects; free intercourse with others of
diverse leanings; freedom of action and self-
reliance; curiosity and how to utilise the legacies
of learning. It does not produce engineers, but
i probable capacity of being engineers,
depending on ability to use the background keys
to unlock the doors of particularised training, The
effect of this new product in our ranks in larger
numbers to-day is beginning to illustrate the
efficacy of the general _prineiple,

The engagement and training of apprentiees in
the Electricity Undertaking of the City of
Johannesburg is carried out and it may be of
interest to state the methods employed there
which are as follows:

Each year applications are invited through the
Dublic Press for the positions of apprentices to be
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filled during the ensuing year. The approximate
nimber to be selected is 11 per annum, From
the applications received the General dfanager
seleets approximately 30 for interview by a sub-
committee congisting of the Chairman and Vice-
Chairman of the responsible Committee, together
with the General Manager. ‘Thg selected lads are
interviewed, and as u vegult, the number requi

to replace the fully-trained apprentices leaving
during the year are chosen in the order in which
they will enter the service. A few alternates are
alzo chosen to take the place of any lad who may
withdraw and not wish to take up an apprentice-
ship during the year. Those lads who have
received two full years' training at a trades school
and matriculated lads are usually given preference
and the number of Inds applying who are so
quailfied greatly exceeds the vacancies. The lads
who have received two years’ training at a Trades
Sehool are allowed one year off the five years'
apprenticeship. It is the part duty of an officer
of the Department to attend to the welfare of all
lads throughout their apprenticeship, The train-
ing of the apprentices follows sehedules laid down
which ‘are oceasionally varied according to the
aptitude of the apprentice for any particular
branch of electrieal enginebring and whether or
not he desires to I})ecinliu in any  particular
branch. It is usual for each apprentice to spend
six months in each of the following branches of
the rtment:

Blectrical Workshops ;

Meter and Tnstrament Testing Branch ;
Tiumination and Wiring Brasch ;
Distribution Test, Branch ;

Overhead Maina Branch

Underground Mains Branch ;
Bubestations Branch ;

Genorating Stations;

Systern. Protection Braneh ;

Drawing Office,
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Upon completion of apprenticeship the young
man may remain in the service for a further six
months “on journeyman's full pay and he s
required to take full journeyman's responsibilities ;
ihis to give him confidence to carry out jobs un-
aided under the conditions to which he has been
accustomed; to teach him self-reliance and to
furnish the wi to start in new ol
ings.

On completion of apprenticeship, the yvoung
artisan is asked to chose the branch in which he
desires to work the six months' improyership as
a skilled worker, and as far as possible, his wishes
are granted.  On completion of the six months
imptovership the trained artisan must then leave
the service and he is not eligible for re-cngage-
ment until he has had not less than a total of two
years' service elsewhere. The artisans and
electrical engineers trained in this undertaking are
Scattered throughout this and other countries, A
good percentage have gained eminence in opr ro-
fession, and, judging from the eorvespondence, all
are doing extremely well, Arrangements exist.
for a limited number of bath University Students
and Trades School Students in equal numbers to
spend their vacation leave in the various branches
of the Department for training purposes and a
number of University Graduates are engaged in
the service and are taking up important positions
on the technical staffs,

The author deals with his subject in a practieal
way whieh is of considerable value to our members
and should be an inspiration to achievement for
our young engineers, - .

REPLY BY MR, A. FODEN,
Mr. President and Gentlemen —Only one or two

points raised require direct answers, Replying
to Mr. Councillor Capell, of Durban, I think it is
most difficult to fix a set method of training
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engineers as conditions vary and it is impossible
to lay down a definite system, My paper only
gives a suggested basis.  Mr. Capell also referred
1o the fact that it is not necessary for an engineer
to have a of the finaneial of
his Department. I am afraid I cannot agree with
that.  As respansible engineers we are definitely
interested in the financial aspects of our work. It
would be very easy for us to put forward a scheme,
but we would have to consider whether it was a
financial proposition. The engineer must nzwm
take an interest in the financial aspeet of
scheme and look to the Council fcrdlre:l.mn in tm
matter of policy.

In regard to the business side, I do not think
engineers have any desire to trespass upon the
prerogative of the Councils, but we must give the
Councils rw:urnmenﬂal.mns in regard to managing
a Department. [ think we should be allowed to
formulate our own policy in so far as management
is concerned, subjeet, of course, to the Council's
acquieseence.

Councillor Berman, of Capetown, spoke of the
somewhat Utopian conditions when we can have
exceptionally cheap light and water. 1 agree that
such conditions would be very desirable, and that
they would ease the ratepayers’ burden consider-
ably, but unfortunately such conditions do not
obtain to-day. We have to take cognisance of
conditions as they exist, and adapt our methods
to suit these conditions, Therefore, it is neces-
sary for to have some of
economics, law and finance.

Councillor Deane, of Bloemfontein, spoke of the
possibility of training an engineer in five years.
An mglnucr‘: training goes on for ever, and I am
afraid he could never be fully trained in five
years. The science of angmeerinz is changing
constantly, and we never know sufficient. We
muu of necessity keep up-to-date; therefore, we
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can never be completely trained, Another point
hie made was that a boy might be penalised if ha
had not been matrieulated when he attended day
classes. 1t is possible for him to acquire this
desirable standard by attending evening classes
ar to take a correspondence course. This, how-
ever, places an added burden upon him.  The
matriculation examination forms the ground work
for subsequent examinations,

Mr. Milton raises a very interesting point,
pamely, that all young engineers do not reaeht
their objective, and requests my views in con-
nection with the stages at which they fall out, or;
I presume, canmot make further progress.

T coneur with My, Milton that by reason of their
training and experience which has been recoived
up to the time that they eannot proceed any
further in their profession, then they are better
able to fill certain important posts helow the
higher executive positions. This might be an
advantage in later vears, as by filling the lower
posts for a longer time they will be attaining a
thorough grasp of the duties of those who oceupy
subordinate positions,

In regard to Mr, Milton's point referring to the
desirability of the senior engineer having a sound
Vledge of the processes he controls, it would
appear that Mr. Milton arrives at the solution,
inasmuch. that the training of the engineer must
be complete in detail and no “ short euts * taken,
The effect of this thorough training in sl
branehes and processes, in 8o far as is practicable,
is most necessary, and by so doing the engineer
who has reached the top of his profession must or
should of necessity appreciate the problems and
difficulties his junior staff experience as he
at one time during his career passed through the
same cycle of conditions,

It will be noticed that my opinion on this
particular point raised by Mr. Milton is closely

E.
z

g




related to my reply referred to above in connection
with the desirability of having knowledge of the
processes controlled by the senior executive,

With reference to Mr. Milton's final comments
relating to the qualifications and attributes of
those engineers of to-day holding-higher executive
positions, is it not dangerous to prophesy what will
be required of the engincer in so far as training
and experience in the future is concerned.

The science of engineering is varying dnily and
it is antieipated that this will do so until the end
of time, and in the future those engineers may or
may not require the same intensified training or
perhaps extensive training as those now occupying
positions to which Mr. Milton refers, due to
changing conditions.

It would appear that adaptability is a most
important attribute in the make-up of an engineer,
any engineers to-day oecupying senior exceutive
positions have had an intensive and extensive
training in certain branches cof their profession,
but due to the changing conditions In'mm'ht abuut

by the of seience, the
derived in earlier days cannot be applied, but due
to the therough knowledge of the principles

attaching to their earlier training, plus adapt-
ability, many of these engineers have been able to
suceessfully earry out the duties connected with
their positions.

Councillor Olley referred to changing conditions
and smd that as a result there was not enough
m for ‘engineers. ] do not think that this is

correct view. 1t has been found in (.rw.
Brll.nun that Althc\mh several small Elect:
Undertakings have closed down, there are sull
many openings for engineers, particalarly in
regard to the distribution and sale of electrieity.
’l'hal is why I draw attention, in my paper, to the
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nécessity for the engineer to know something
about the commercial side of engineering.  Thera
is ample scope for the engineer in that direction.

Mr, Stevens spoke of the filtering or segroga-
tion of boys as they come along for training. In
so far as East London is eoncerned the Council
advertises 'in the local press stating that an
examination will be held for the purpose of
appointing -apprentices either in  the 3
Engineer’s or the City Electr
Department,  In conjunction  with
Technical -College an examination paper i
pared dealing with genoral knowledge and intro-
ducing very elementary engineering problems, At
the last examination approximately 100 boys sat
for four yacancies., Based on the mnrked
examination papers, 12 boys were selected for
interview.  ach applicant was asked n set of
questions, not of a technical nature, but just
general questions such as * What is your hobby "
ny do you want to become an enginee:
The result was surprising.  Out of the 12 boys
who were asked to state their hobby, only three
said that they were interested in wireless. They
were also asked what type of literature they read,
and their replies were most interesting. The
whole process of elimination was very interesting
and successful, as the four selected boys have up
to now proved most suitable. 1 put this method
of elimination forward as a suggestion, as the
most desirable characteristics in a boy can usually

ascertained by a written examination and
personal interview,

Mr. Muller wondered if an apprentice would ever
become anything better than a Foreman, 1 think
that depends on the boy himself, If there is the
right material, i.e., boys with the ability to absorb
knowledge, and with the initiative and aptitude
for engincering, the rest depends upon themselves.
If u boy does not show much. interest it would be
best to have a confidential talk with him. As
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ench boy has different eharacteristics which must
be studied elosely, the subject of psychalogy is a
faetor which should also be studied very earefully.
ve also found that interviews with parents
have a very good effect, due to the parents’ home
fluence.

Councillor Bloe spoke of the schoolmaster
ageertaining the “ bent " of a boy. This is highly
desirable, but I do not think it desirable to split
school elasses at the age of 14, as at that age the
boy is still learning general principles, and in my.
opinion he is too young to study the higher
techniealities which would be to the detriment of
a sound knowledge of the basie principles of
engineering.

In reply to Councillor Baskérville | must adhere
to my view that the engineer must have some
kmowledge of law, finance and commerce,
Primarily he must be an engineer, but the other
knowledge is very helpful and therefore necessary.

T think T have dealt with all the points raised by
the various speakers and I have nothing further
to say except that I am glad to have had the
opportunity of giving this paper, and I am very
zrnteful ma: it has provoked such an interesting
discs If it has served no other purpose
thnn to nuggeqt a basis for the successful training
of the young engineer, T shall be perfectly
satisfied. T wrote the paper with the definite
object of providing a basis for discussion, and with
the hope that such discussion would prove helpful,

SUPPLY REGULATIONS.
The President: I will now call upon Mr. Harvey
to present the report of the special sub-committes
ori the Supply Regulations.
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Report by Sub-Committee on
Supply Regulations.

Mr, President and Gentlemen,

As you are aware a Sub-Committee was
appointed by the Convention held in Cape Town
in 1938, with the object of exploring the various
methods by which the uniform Electricity Supply
Regulations, drafted by the Safety First Com-
mittee, could be adopted and promulgated, sub-
stituting throughout the Union of South Africa
all the existing by-laws, most of which have
become obsolete and in many instances ultea vires.

The results of the Sub-Committee’s efforts
during the past year are detailed in two cireular
letters, dated the 2nd August and 9th October,

to all Local
which will be laid on the table at our Umtats
Convention,

The response received to the first circuls
letter has been very encouraging, approximately
one hundred and twenty-five replies having been
received unconditionally agreeing to the principle
of " group " promulgation. From this letter, it is
practically certain that “group” premulgation
will be the only feasible method by which the
new regulations can be given the force of law, as
the Department of Labour and the Chief Inspector
of Fuctories, in spite of sustained negotiations,
have not been able to overcome certain legal

ies, which p the Deing

adopted as an amendment to the Factories Act, or

rticularly as an addendum to the Electrical
iremen and Contractors’ Act,

From the cireular of the 9th Octoer, the only
Serious difficulty encountered with o
“group " promulgation, is the question of issuing
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copies of the regulations to all the Local’Authori-
ties, who will have to make them available for
inspection in terms of the various Provineial and
Local Ordinances. This difficulty has been largely
overcome owing to the magnanimous gesture on
the part of the Institute of Eléctrieal Engineers
who are having the Regulations printed on their
own initiative.

In the meantime the Sub-Committee is investi-
gating the procedure to be adopted in the various
provinces, as it will be necessary that the repre-
sentative of the Sub-Committee from each Pro-
vinee will have to be responsible (perhaps with
the assistance of his alternate or a provincial sub-
committee), for the final steps to be taken in

ion with the g ing of the lati

The intention is, theréfore, that your Sub-
Committee should, in due course, forward all
consenting replies to the member concerned for
the necessary action, aftér such action has been
decided upon, in eonsultation with a legal adviser,
if necessary,

Your Sub-Committee feels that the stage has
now been reached whereby it should be granted
power to act, so that whatever action might be
necessary in the coming year will not be delayed
unnecessarily, especially as it is felt that some-
thing concrete can be achieved in the near future.

1, as convener, have received unstinted support
hp:: itlhe m‘!tll?btf:u of the Snb—(épmuﬂttee. and rcll.
wish herewi place my gratitude on reco
My speeial thanks are also due to the following :—

Mr. Enstman, Gape Town,

M. Swingler, City Electrical Koginesr, Caps Town.

Mr. Milton, Eleetricity Supply Commission,

Mr. Joubert, Chiof Tnspector of Faclories.

Mr. Poole, Secretary, ihe Associstion of Municipal
Electricity Undortakings.
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The South African Tnatitute of El

The Inatitution of Cortificated Engi

Mr, vaz Husioss (Chiaf Ghrk, Springs Bleoiioly
Department)

A, Q HARVEY,
Conyener; Sub-Committee
Supply Regulations.

prings,
1dth Oetober, 1939,

M H.ruuy Since writing this report for
cirvenlation your sub-committee has held another
meeting, at which Messrs, Milton and Alexander
were asked to be present. At this meeting, which
was held on Monday afternoon, Mr. Milton
reported Lo the sub-committee from the Institute
of Electrical Engineers, whieh report was sub-
mitted in the form of notes on the question of
Wiring Regulations, The chief items in this
report being that the Sup’t}ty Regulations have
now been revised by the Sa Precautions Comi-
mittee and brought into line With the latest 11th
edition of the LELE. Wiring Regulations of Great
Britain. That in the pmcms of revision it was
decided to segregate tho Emmmm designed
entively for the safety nf the public, into one
dvcur'\el\t which is referred to a.a the ** Wiring

" The Supply Ri portion
A document apart and is known us the
“Mmm Supply Regulations.”  This now means
that enly the Supply Regulations portion need be
promulgated and this portion s now so arranged
that it will meet every Municipal Undertaking, the
Model Supply Regulations will then be there for
the authority to adopt if they eonsider it wise to
do so, Several visi ve been made {01
with the same results of thﬂ Impractieability of
Government pmmulgntnm. he Institute of

mittee, likewise paid | vlsut m tbe Chief In
of Factories, who have also been informed that

mn




promulgation of the Regulations eovld not be done
in terms of the Aet. It, however, was suggested
at the above interview, that for the purpose of
conducting examinations for the licensing of
Electricians that a knowledge of Wiring Regula-
tions of the Institute of Blectrical Engincers
should be i as one of the requi .
‘This, T understand, is receiving serions considera-
tion and will be put to the board when properly
constituted, and we feel that we should instruct
our representatives to push for this end.

The Institute of Eleetrical Engineers in this
same report raise the question of promulgation by
reference, in the new Supply Regulations there
are numerous references to the British Standard
Specifications to site 70 in all.  Our attention
(that is the sub-committee) was drawn to this fact
by a responsible offi in the Administrator's
office at Pretoria, and it was due to this fact that
we deeided upon group promulgation the question
of references to the British Standard Specifi-
eations in the * Wiring Regulations,” The
decision of the Committee will be given later. Mr,
Milton in his notes, goes on to note that we should
approach the Provineisl Consultative Couneil to
amend the Eleetriea] Wiremen and Contractors'
Act of 1939, to permit for promulgations of Wiring
Regulations under that Act, or alternately that a
Provincial Ordinance be formed to enable each

to Wiring
as Provineinl Regulations. This means would
naturally ensure the standard and general appli-
eation of the Regulations, and would apply to all
towns as they acquire an electrical undertaking, 1t
has been stated that no municipality ean promul-
gate Regulations controlling any departmental
activities in anticipation of the forming of that
department. Your Committee has mentioned that
this can be done, and is still of the opinion that it
ean, and we have it in our possession in writing
from the Administrator's office to this effect.
The Institute of Electrical Engineers is prepared
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to publish these Regulations in both official
langunges and have the Regulations available for
all Electricians who wish to study same for their
Electr 's Licence, but will only do so if the
Board of Examiners agree to accept same as stated
earlier. In the meantime, however, the Institute
of Electrieal Eugineers is prepared to duplicate or
print & sufficient number of the Standard Regula.
tions in the English medium to enable those con-
cerned to purchase copies for their information,
and these eopies will be available at 8s. per copy.
Your sub-committee has considered all the points
raised, and all the difficulties, but are still of the
opinfon that we should continue with the present
policy of group promulgation, We have waited

i years and certain members of this
Assoeiation who first started these Regulations
have already passed away, others are now on
pension, we now have a set of first class Regula-
tions printed and ready for application, but every
time something is suggested new difficulties rise
Lp, new suggestions come forward.  Are we to
#0 on and on until nothing is achieved. We
agree to tackle every possible way to make this
Union wide, but why not let us get going and have
these Regulations as general us we can at present,
even if there are still a few points where certain
trouble may be experienced?  Your Committee,
therefor ds to the iation that we
proceed with group promulgation, and I appeal for
Your support on this issue,

The President: Thank you, Mr. Harvey. The
matter is now open for discussion,

Mr. Eastman: 1 do not agree with Mr. Milton’s
contention that our Association is dealing with the
gua'ﬁan of standardisation of the Eleetricity

upply Regulations merely from the Municipal
standpoint.

Our Assoeiation acted from the National stand-
point in this matter for the first time in 1920,
Wwhen it issued model Electricity Supply Regula-
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tions which still form the basis of eleetricity
supply regulations throughout the Unio 1t
continued to act with the National ideal before t
when it dealt with the question of revising those
regulations and 1 venture to suggest that they
would have been standardised-by now for general
adoption throughout the Union if the matter had
rémained, as it was then, only in the hands of the
Assoeiation and the Commission,

The Association indeed appronched the
ment since the last Conyention with the N.
requirements elearly in mind when—acting uudur
n misapprehension as to the powers under the Act
nJ me rk|merLnl rmms-rlwr‘—tl w‘;xggg-uwl that

4 1

{ur universal nrlnptmn

I believe that such action would have made for
greater expedition in achieving the desired end
and it is a matter for regret therefore that it is
impracticable.  One the other hund the facts that
the responsible Government Department has in-
timated that it ecnsiders our Wiring Regulations
suitable as a standard for adoption throughout tha
Union and has suggested that electricity suppliers
take joint action to have the proposed standard
regulations promulgated, should be of great
assistanee to us in overcoming any further unfore-
seen difficulties that mlsrh! arise in this en-
nection.

Our thanks ake due to the Chief Inspector of
Factories, Mr. F. W, Joubert, who T am glad to see
with us at this Convention, for the interest he has
taken in this matter and for the willingness he has
shown to co-operate With us as far as possible on
questions in this connection that have been taken
up with him during the past year,

1 think that the suggestion that was made
during the year to divorce the technical section of
the Regulations, namely, that which relates solel; y
to Wiring Work, from the mmnl.n der, which are in
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the nature of conditions of supply, is a good one
from the point of view of simplifying the pro-
ecedure in getting something done quickly, and the
method of doing it is in my opinion to work on tha
principle of Group Promulgation.

s principle has been adopted in other legis-
ien of eommon int to numerous Muni-
eipulities so that the necessary machinery exml.u
and_has only o be put inte motion to pr
similar results in regard to the supply of
electricity and wiring installations.

I understand that Mr. Alexander has been
engaged in revising the Regulations as last con-
sudered by th sociation in the light of the
recently published 11th edition of the Institation
of Electrical Engineers Regulations for the
Electrical Equipment of Buildings. 1 am not
aware of these revised regulations having been
submitted to the Asuomlmn as yet, and 1 would
like to be assured that no important alterations
have been made to them in their present form.

Foden: For the purpose of discussion I
wm:ld like to mention a few points.

1t is now proposed to have National Supply and
Wiring lati Are these it

going to conflict in any way with the various
Provincial Ordinances? In so far as the Cape
Ordinance is mm:arnerl it is laid down t)w.t :\

must
ailing this the f;uvemmant will do so, The Laa
London Municipality has its own Electricity
Regulations which have been amended from time
to time to suit local conditions,

Up to the present I have not séen the proposed
Iinft R tions.  They may or may not suit
local eonditions in so far as wiring is concerned.

With regard to Cmdlﬁnm of Supvly. l.hu h a
subject/ that vitally affect
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Undertaking and local requirements and conditions
must be considered. At present the whale subject
appears to require clarifying and I would like to
hear what other Municipil representatives have to
say about these proposed draft Regulations,

Mr. Harvey: There is one point T would like to
make clear. . Foden referred to East London.
These Regulations are based chiefly on the LE.E.
Regulations, Whereas perhaps they do not meet
local econditions in certain cases, 1 understand
there will be no difficulty in amending them to
bring: them into line with the requirements of
East London or other Municipalities, The supply
conditions are based upon the original ones in
principle.  Various tariffs are mentioned, but

g is fixed. You can alter them to suil
yourselves,

Mr, Smith (Matatiele): I would like to know
what the Committee intend doing in regard te
sharing expenses when the Regulations are pro-
mulgated?

. Haryey: I would like to say that originally

we did not know that in the Cape the Regulations
ad been circulated free of charge. They will
not be asked to share in any expenses for which
they are not liable, 1 believe there is a further
way by which they might be accepted universal.y
in the Cape. That point will be decided, and you
will be informed fully regarding what is happen-
ing. T would like an unanimous vote on this
matter, . If the members of the Convention have
this matter really at heart they will accept the
Regulations which have been drawn up by a set
of very capable men, and I therefore appeal to
engineer members to put the case up very clearly
to the Couneil and stress that we do not want any
alteration whatever.  One alteration will lead to
a lot of correspondence and cause another twelve
months' delay. 1f it goes through it must be
accepted.  Copies will be on sale at 8s, per copy,
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and I will write to each Municipality. 1 feel that
it is only by this means that we will get some-
where next year. (Hear, hear.)

Mr. Milton: If the Convention decides upon
group promulgation it can accept a 100 per cent.
assurance that there is nothing in the vital section
of the Regulations that will be taken out.
(Applause.)

Mr. Rodwell: It is clear that we all have the
same objeet in view, and that is to promulgate the
Supply Regulations as quickly as possible,

BUPPLY REGULATIONS COMMITTEE.

The President: The next business is the election
of the Supply Regulations Committee,

Mr. Foden: 1 move that the existing Committee
be re-elected.

Mr. Bevington: [ beg to second.
Agreed.

Mr. Rodwell: 1 woud! like to pay a tribute to the
Safety Precautions Committee and the Supply
Regulations Sub-Committee for the good work put
in, and 1 propose that this Convention endorses
the actions of the Association Supply Regulations
Sub-Committee and give them instructions to pro-
ceed with the promulgation of the Regulations.

Mr. Muller (Krugersdorp) : T beg to second,

Carried unanimously.

Mr. Kinsman (Durban): I ask your indulgence
Lo read a few notes 1 have written on a matter
which is very pertinent to the safety of the public.
It has been felt that occasional fatalities should
not be made an opportunity for sensational Press

but & C i this descripti

o
cannot shirk its duty by passing over what has
happened. 1 have, therefors, written these few
notes which may be of value to councillor members.
who represent municipalities,
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Memorandum re
Periodical Tests of Private
Installations.

BY C. KINSMAN, A.M.1E.E.

Recent electrocution fatalities resulting from
Tailures of ion in i i
by the deterioration or entive absence of earthing,
must necessarily be viewed with grave concern by
the public generally and by members of this
Asgociation particularly.

The Electrical Wiremen and Contractors’ Act,
1839, in Clause 19 (1), 5 on the supply
authority the duty of testing installations, or
extensions thereto, before their connection {0 the
electricity supply mains, Siuch a test would
ensure that the installation is in a satisfactory
condition as regards both the insulaiion of the
current carrying portions and the eart

those exposed metal portions which, while not
normally energised, might inadvertently become
charged. 1t is assumed that the supply authority
also endeavours to exercise control over subse-
quent extensions to the original installation,

Despite such precautions, however, supply
authorities are continually faced with une
thorised and y ds tensie
a8 well as with the gradual deterioration of the

original installation.

The question arises as to the rEspon i
maral or legal — of the supply authority, for
protecting the publie from exposure to such
dangérous conditions as might result fron either
of the two eauses veferred to. In view of the
insistence by the supply authority, upon a high
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standard of material and workmanship in the first
instance, it is logiea] that a corresponding in-
sistence should apply in the ease of maintenance
of the installation. This is the ease with eertain
authorities, who embody in their By-laws or
Wiring Regulations some such clause as this:

* Any installation connected or about to be
connected to the supply mains shall be pro-
vided and fixed and maintained by the con-
sumer at his own cost and expense in
accordance with the By-laws and Wiring
“Regulations, which the Council may from
time to time issue.”

Even where such By-laws or Regulations emul,
it is probable that non-eompliance is only brought
to Jé.n'ht on the unfortiunate occurrence of an

Clause 20 of the Act already referred to, 1ays
down. that no person, other than a registered Wire-
man, shall earry out electrieal work, and that no
person shall cause ar permit any wiring work to
be done by any persen other than a registered
Wireman. This clause places certain definite
ies on the owner or consumer,

responsibili

The question then arises s to the duty of the
supply authovity to insist, as a condition of the
continuance of the supply, upon periodical inspec-
tions of installations to ensure their satisfactory
maintenance, .

1t is not suggested that sueh mrpectinm lhﬂlﬂd
be at lesser intervals than five years, and it

ed that unauthorised exwmiom; of an in-
stallation carried out subsequently to an inspection
‘may bewmunmrmufhnemtmthebm
their erection. In fact, the two most recent
ities in Durban, were due to unauthorised
wiring which had lmly been in existence for three
‘and a half years and one and a half years respec-
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tively. From time it might be elaimed that
quinquennial inspections wonld not have prevented
either of the two fatalities.

Against this, it can reasonably be claimed that
more frequent inspections would be impracticable,
and that in any case the knowledge that regular
inspections are made and that prosecutions take
place where infringements are discovered, must
inevitably lead to a diminution, if not a total
cessation, in the cars out of extensions by un-
authorised persens.

It is of interest to note that in the Regulations
for the clectr, Il'ﬂlfl!ﬂﬂ![]m&n{ of buildings, issued by
the lect
Nn ll[IH requires that a certificate shall be given
Electrieal Contractor on the completion of
¢ installation, in which he shall recommend
iod for subsequent re-inspections, this period
to be no longer lhan five years. On the expiry of
each of these periods there shall be submitted
further certificates signed by a Chartered
Electrical Engineer or a Registered Electrical
Contractor.

This Regulation places upon the owner or con-
sumer, the onus of ensuring that his installation
is in & satisfactory condition, and it is suggested
for the consideration of members of this Associa-
tion that appropriate steps be taken in South
Africa to the same end.

Taking into consideration prevailing conditions
in this country, it is Turther suggested that these

riodical inspecti carried out by the
existing installation inspection staffs at a small
charge. This will, no dnubl. in some cases entail
an  appreciable increase the number of
Inspeetors employed, but th! additional cost will
be met by the revenue from fees. The fees need
not be high; probably an amount of 5/- will
suffice, and a charge of 5/ every five years, or
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1d. per month, cannot in any eircumstances be
called an unreasonable charge upon any consumer,
having regard to his responsibility in the matter.

F. W. Joubert (Chief Inspector of Factories):
Mr. President and Gentlemen, I wish to congratu-
Iate all those gentlemen who have been responsible
for drawing up such an excellent set of supply and
wiring regulations, | would like to give my
whole-hearted support to the group promulgation,
on which Mr, Harvey has just reported, This
standard set of wiring regulavions, if promulgated
by all the suppliers of electricity, will certainly
tend to incrense the safety of your distribution
systems,

1 have been approached by interested parties to
have a set of wiring regulations promulgated
under the Electrical Wiremen and Contractors Act.
To make the position quite clear, T wish to point
out that this Act has been passed for the purpose
of making provision for the registration of
electrical wiremen,  Section 83 provides that
regulations may be made as to the procedure at
Board Meetings and generally for carrying out of
all the provisions of the Aet, which are essentially
fo register wiremen and control the licensing and
registration of _eleetrical contractors, This
section does not provide for the promulgation of
Wiring regulations, nor is there any other section
of the Act, which provides for this.

In drawing up the Aet it was not contemplated
to usurp the powers of electricity suppliers by
making provision for the conditions under which
current I be supplied to consumers. It is
essentinl that suppliers retain this power.
Section 19 of the Act makes it quite clear, because
n this section mention is made of the procedure
to be followed by a supplier, when it is found that
i is wireman has eont d a by-law
Mmade by the supplier,
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1 appreciate the difficulty of setting an examina-
tion paper on wiring for eandidates, heeause af
Lm moment. .:upphm have no standard wiring hy

aws.  Under member of the
Ile('lncn! Wllen.en-: Registration Board, and 1
have undertaken, as soon as the Board has been
established, to |)Iara before it for consideration,
the inelusion of ng regulations of the
Institute of Lleq.trmak Engineers, w)lh the subjects
to be studied for examination. is is provid
for in sub-section (2) of section 10 of the Act. As
Mr. Milton has just mentioned these regulations
form minimum requirements for safe wiring and
there should be no difficulty in all suppliers
adopting them. Mr. Milton km:ﬂv supplied me
with a copy of the wiring regulations a few weeks
ago and 1 find them very comprehensive. I hope
it will not be long now before all the suppliers of
electricity in the Union have adopted these wiring
Tegulations by means of group promulgation.

Mr. President, T quite agree with Mr. Kinsman
that the wiring of consumers' Luildings be in-
spected by suppliers periodically. He suggests
one inspection every five vears at a fee of 5/~
but 1 eonsider that more frequent inspections
would give greater safety to consumers, In this
eonnection 1 would like to give you some fi
of the electrical accidents which have happened
gince 1931.  As yon know I have the
tration of the Facfories Aet under my charge and
I wish to thank you for your co-operation and
mp]»rl in enn ving out the provisions of this Aet,

ope fo have your continued support,
cwmcmll,y in the prevention of accidents,

Although there has been a gradual increase in
the number of necidents from 1931 to 1939, the
aceident rate has decreased considerably. These
aceidents, ure those directly caused by electricity.
Unfortunately accidents of this nature include 4

large of deaths, ’I"he
increase in thu‘uae of electricity in recent years in
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the Union, ha& been simply marvellous. 1 wish
to congratulate you on this expansion, Had it niot
been for your eonstant and untiring efforts, this
development could not have taken place, Com-
paring the horsé-power figures of electrical under-
takings of 1980 with those of 1987, 1 find that they
haye been nearly doubled and I am sure that the
expansion up to the present is very much mora
than double thal of 1930, The number of
accidents have not inereased in the same pro-
portion. From my records | have taken the

?. following figures relating to accidents directly
é caused by electricity:—
E ten | 5.9
x 1602 L 838
103 | ) 15 o0 2 HT Awidonts:
1634 | 18 555 (2 HLT, Deaths
| | b
i E
ey | o7 4.4
B dnas |y 66
L des) 8L
Up to
~ end of | | |
- Ot | | | |

From this it will be noticed that, although there
are not many aceidents caused by eleetricity, con-
- Sidering the vast number of units sold per annum,

the percentage of deaths is very high. The total
number of accidents in thie Union in 1998 report-
‘able under the Factories Act, was 688 ineluding
78 deaths,  This gives n percentage of 10.7
~ Tatalities due to aceidents.  Most of the accidents
‘caused by electricity, happened on low tension
ibution. I am sure that | ean rely on vour
Continued co-operation in making and seeing that
the distribution systems are as safe as humanly
Possible. This brings me to another question
~ ‘Which has often been discussed and that is the
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working on live mains, 1 only wish to point out
the desirability that all such work come under the
direct supervision of a senior official. 1 fully
realise that whole sections cannot be isola
whilst certain work has to be-done, but this work
on live mains must be performed in the safest
possible way,  All the matters I have mentioned
relate to safety and with your permission, Mr.
President, 1 would like to bring to the notice of
the Conference one or two other matters. 1 wish
to point out the necessity of & by-law which makes
it compulsory for dealers to notify suppliers of
electricity when electrieal apparatus such as
stoves, refrigerators, washing machines, ete,, are
sold. T know of an instance where a mfngemtnr
was installed by a dealer and the earth wire of the
three-core cable was cut off, instead of being con-
nected to the 3-point plug.

You all have workshops in connection with your
distribution systems. I shall be glad if, when
ordering machinery of any kind you include in
your specifieations that all machines must be
provided with efficient guards, This is especially
necessary with grinding wheels.

At the last conference notes by Mr. Kinsman
were read on “The Subject of Earthing in
Relation to Low Tension Supplies of Electricity.”
In eonnection with these notes, My, wingler
stated that “ with the objest of determining the
efficncy of earth leakage protection switches
under local conditions, experiments are now being
made in Cape Town." I would like to know
whether the results of these experiments can be
placed before the Conference,

In eonclusion, Mr. President, as a visitor, T wlsh
to thank you for your kind Invitanun to be presen|
at this conference and the Mayor and Council fnr
the splendid reception and entertainment.
(Applause.)
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Mr. anlnt' I wish to vefer to the circular
letter issued by the Chief Inspeetor of Factories,
in which he suggested the periodical inspection of
installations and also to the fact that some five or
aix vears ago the Government issued regulations

which we were compelled to use an approved
Iypp of wire for overhead service connections,
These two facts alone show that the Authorities
are deeply interested in the prevention of
accidents. Personally 1 think the only
method of preventing accidents is by the installa-
tion of some type of earth leakage device, which
will ‘nutomatically eut off the supply munediateky
a fault occurs.  The installation of this device
should be made eompulsory by law and not left to
the discretion of the consumer or the supply
authority. 1 think I am correct in stating that
such a law already exists in Australia and in
several European Countries,

Couneillor Capell: My Council was asked to do
something in this matter. It was felt by the
Electricity Committee that before embarking upon
any scheme it was essential to get an expression
of opinion from such a Conference as this. My
committee feels that while the number of
fatalities have not been very great, there are a
number of important points to be taken into con-
sideration. In many cases of fire the outbreak
has been attributed to a faulty installation.
Councils do not like the origin of fives helug lml
at the door of their electricity
Colmcll n‘hnllld have the power to de.al With I:hn

an proteet their citizens, In many
imunees mshll-hone put in thirty years ago exist
to-day. Periodical inspections would wlmhﬂy
do something to improve the position, and that is
why Durban has asked its engineer to bring it
before this Convention.

Uﬂlﬂdﬂoﬂ‘m 1t is not thhout-fmling
of temerity and a certain amount of
thntfrhkmnpnk‘ulmmlyahymanudﬂu
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not possess any great knowledge of the subject.
But I have a definite mandate from my Corpora-
tion to speak and vote against the proposal. To
accept it would mean that we would go out of our
way to publicise a.nd draw unnecessary attention
to the * dangers " of electricity.  This, we con-
sider, would be extremely unwise seeing that we
are most anxious to popularize the use of
electricity, We consider it totally unwarranted
and uncalled for,

One half of the aceidents mentioned by Mr.
Joubert appear to have been sustained not by in-
experienced householders, but by qualified wire-
men.  Again, when the total number of people
using electricity is considered, the number of
aecidents is surprisingly small. On a vough eal-
culation there are 230,000 consumers of
electricity in the country. That would give one
million individuals coming daily into oontncL with
electrical apparatus, and a total number of 365
millions per annum., If we bear in mind the
nineteen annual fatalities from contact with
electricity and deduct therefrom the number of
skilled wiremen involved, we are left with ten
individual cases per annum, that is one in 36
millions. Sumly under these cxrcumnmnce: it is

v to and d ¥
attention !n the mythical da.nger uf electricity.

In uny ease your Association is now busily
engaged with the drafting of Regulations to
improve the position generally.

We in Cape Town are being flooded with cheap
electrical equipment, which, we maintain, is the
cause of all the trouble, If the sale of cheap and
faulty electrical equipment could be prevented and
all electrical goods standardized, it would be an
2:mlétnt thing both for the Induslry and the

un

We hope this Convention will not hastily
Embu:rk upon the proposal put forward from
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Mr. Alexander: Unfortunately you have not a
draft of the Wiring Regulations, ith regard to
the periodical testing of installatlions, it was felt
that it would be a rather harsh step to take, and
we, therefore, included it in the model conditions
of supply which can be provided by a municfpality,

Couneillor Raftery: Mr. Kinsman's object is to
see that whatever regulations are made shall be
enforced, People who use electricity should have
it brought home to them that nothing must be
done’that is contrary to the regulations, and that
if they do trangress the regulations they will be
liable to be punished. Mr. Kinsman's suggestion
should receive very deliberate and careful con-
sideration, and I propose that this be done.
(Applause.y

Mr. Smith: T seeond.

Councillor Venter: The low accident rate has
been due more to good fortune than to good
management,

Councillor Raftery: | move that the proposal

put forward by Mr. Kinsman be given effect to.

Mr. Kinsman: 1 feel that in view of the fact
that the Conditions of Supply were going to be
separate from the Wiring Regulations, my request
was that an opportunity be given for discussion
on the subject, so that Councillor members might
be guided. 1 expected a lot of opposition. My
point is that the responsibility should be placed
upon the consumer of utilising the services of the
Municipality ut a small fee, 1 would be quite
satisfied with an expression of opinion by the
Convention.

Mr. Berry: In the United States the consumer
pays a fee for inspection, and in return enjoys a
reduced insurance premium.  Some such system
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might be introduced in this eountry. I support
Mr. Kinsman's contention that it is in the interest
of the eonsumer to protect himself,

Mr. Eastman: When considering the proposal
now before us that the earrying out of an inspee-
tion and test of an installation every five years
be included in the wiring regulations and so be
given the farce of law when those regulations ecome
into force, we should bear in mind the fact that
the rule as quoted in the latest edition of the LEE.
Rules for the Electrical Equipment of Buildings
has not the foree of law in Great Britain.

The Eleetricity Commissioners, the authority
which in England issue regulations relating to the
control of electricity supplies and to the safety of
the public, has not as yet thouglit it necessary to
take the step in that country contemplated by the
proposal before us now.

We all realise the possibility of danger arising
under certain circumstances in electrical installa-
tions—though in practice those circumstances
mostly produce nothing more than mere incon-
veniénee to the consumer—and we are all alive to
the need for doing everything reasonably within
our power to prevent neeidents ocenrring. At the
same time we must recognise the fact that one
eanniot fully protect a person from the results of
his own foolishness or wilful disregard of
elementary precantions or even provent him from
acting . foolishly, neither can we as supply
authorities aceept “any responsibility for the
results of such foolishness, disregard of pre-
cautions or the misuse of our service,

What would the proposed inspeetion and test
show? Nothing more than that at the time the
inspection and test is carried out the inspector ig
satistied that as far as he can tell the installation
is not in an unsafe condition! The installation
might well be in an unsafe condition five minutes

4
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after the inspection has been completed through
causes entirely beyond the control of the supply
authority, and I venture to suggest that should an
aceident occur s6on after the inspeetion had taken
place the supply authority would be considered to
have some degree of legal, if not moral, responsi-
bility in connection with it,

1 see no objection to supply authorities volun-
tarily instituting such an arrangement as a con-
dition 'of supply if they are prepared to accept the
position as 1 see it regarding the impossibility of
guaranteeing that the installation is not unsafe
immediately after the inspection and test has been
carried out and regarding also the matter of
responsibility, but 1 think it entirely wrong to
make the carrving out of this inspection and fest
at preseribed intorvals a legal dbligation on supply

Some undertakings have for many years past
carried out insulation tests on complete installa-
tions on each occasion when extensions are made
to them and also on installations when carrying
out fests on meters. These tests are made by the
supply authority merely to satisfy itself thap
there is nothing obvieusly wrong in the instalid-
tion, and I believe that such sction i all that is
neeessary within reason,

The primary mfefuurdl against accidents lie in
the employment only of properly qualified wire-
men to carry out the work, the use of high qu:
materials and the education of users of electrical
apparatus and equipment o that they treat the
installation as a whole with respect.

1 u&m-’m: Mr% Kinsman has put his ease so
ucidly that there is no need to enlarge upon it
from a technical point of view. Our experience
in Johannesburg is very much the same as that of
Durban. 1t is obvious that everyone present feels
that this question should be thoroughly thrashed
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out. It has been before the electrical engineers
for years, and demands a great deal of thought.
Therefore | suggest that a sub-committee should
go more carefully into the matter, and that such
committee include Mr. Eastman, Mr. Kinsman,
Mr. Hugo and Mr. Wright. 1 would also like to
see Mr. Milton co-opted on that committee.

A Member: And the mover,

Councillor Raftery: With the consent of my
seeonder, I will withdraw my motion in favour of
Mr, Rodwell's proposal. 1 want the Convention to
support the principle.

Councillor Spilkin: I think it would be most
unwise to tie the hands of the sub-committee by
adopting the principle,

Mr. Rodwell: 1 propose that the following eon-
stitute the sub-committee: Messrs. Eastman
(Capetown), Kinsman (Durban), Pirie (Bloem-
fontein) and the mover.

Agreed.

The President: The Convention will now
adjourn until to-merrow,

The Convention adjourned at 12.35 p.m.

Earthing Tests.

COMMUNIGATED.

Mr. Swingler (Capetown): It will be recalled
that at our last Convention I promised to make
available to the Association the results of experi-
‘ments which were then on the point of being put
in hand on earth leakage protective switches by
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« the City of Capetown Electricity Department in

course of investigations as to the suitability

or otherwise for local conditions of the combina-

tion of direct earthing with the use of earth

leakage protective switches as practised in
Australia,

The earth leakage protective switches tested by
the Department in the course of the experiments
had the following characteristics:—

Hom Aating Minimum Operating  Impedanss
Ampe)  [Volts) Current  Voltage  (Ohmn)
(Ampe)
A a5 £ 0.0 15.2 287
B 25 415 0.072 10.0 159
o % 210 0.045 16.2 460
n 2% a0 0.049 15.0 208

‘The primary factors governing the funetioning
of the proposed method are :
(1) The resistance to earth of the earth
electrode fo which the protective switch
18 connected is sufficiently low to parmit
of the device operating on the occurrence
of an earth fault,

(2) The resistance between the earth
electrode to which the protective switeh
is connected and the earthing system to
which the installation is “direct earthed”
is not less than a certain minimum value,

The Australian autherities concerned have
specified that the resistance under item (1) shall
not exceed 200 ohms. and shall be not less than
100 chms. in respect of item (2). As the diffi-
culties to be met were expected to bs of the nature
of unduly high electrode/earth resistance the
experiments were direeted principally towards
determining whether or not condition (1) could
be met in practice in some of the outlying areas of
the Capetown reticulation system.
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The experiments were carried out in sandy soil
with the following results:

For the purpose of this test two electrodes A
and C were driven into the ground at a distance of
approximately 60 feet apart and an electrode mid-
wiy between was used as a potential spike, the
earth resistances of A and C being calculated from
the value of the alternating eurrent passed be-
tween A and C, and the potentinl measured
between the potential spike and each electrode,

et Elostride o, iil--;;pm Mesist,  Remacks,
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These tests show what extraordinary variations
in the enlil\/enrth electrode resistance occur with
the change in the seasons. It will be seen, more-
over, that a §” pipe driven to a depth of four feet
even in wet ground has an earth resistance far and
away in excess of the upper permissible limit of
200 ohms. and although A lower resistance than
200 ohms. was observed when using a 1” diameter
pipe driven to a depth of 8 feet in wet ground it is
not nnlikely that ths figure will be exceeded when
the soil becomes dry again — tests as to which
will be made when this (xmd:tmn obtains.

In short, in localitics such as these, earth
leakage protective devices eannot be relied upon
to give the protection for which they are dnm{nu‘l
unless permanently damp ground exists in which
to bury an earth plate. Pending the results of
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further tests on the variation in resistance of
carth electrodes to earth with the seasons the
City Electricity Department requires the e

metal work of all installations with unsatisfactory
earthing facilities to be “ earthed ” to the neutral
conductor of the distribution network in accord-
ance with the M.EN, system. Where this is done

s fixed to the main distribution board
larthed to Neutral.”

THURSDAY, 23rd November, 1939,

The Convention resumed at 9.30 am. in the
Town Hall, Umtata, the President in the Chair.

PAPERS COMMITTEE,

The Presidént: T have to announce that the
Couneil recommends that the following constitute
the Papers Committee: Messrs. Eastman, Kins-
man, Poole and myself. Ts that agreed?

Agreed,

PAPERS FOR NEXT CONVENTION.

The President: T would now like to invite papers
for our next Convention. Papers have been
promised by Councillor Webb, of Benoni, and Mr,
Dawson, the Legal Advisor to the Cape Town
Munieipality,

Mr. Milton and Mr. Rodwell intimated that they
would each give a paper.

Mr, Berry (Visitor) : Mr. le Mare, the Publicity
Officer of the Electricity Supply Commission,
Suggests that he might give a paper on Propa.
ganda, T would like to suggest, if it meets with

approval, that visitors be invited fo contribute
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papers. Some of the firms have fine commereial
men on their staffs who might give papers on
interesting subjects.

Councillor Robbins: May [ make n suggestion in
regard to papers? We come here and have & very
good time, but it seems to me that we do not do
enough work, We usually do 24 hours’ work per
day, Idon't think that is fair. Now we have
a very valuable paper by Mr. Milton that is
crowded out. I suggest that the Council consider
the question of giving us rather more work and
rather less play.

The President: Mr, Milton will give a resume of
his paper, after which it will be open for dis-
cussion. 1 now eall upon Mr. Milton.

Mr. Milton: The procedure 1 am adopting is one
I would like to reeommend for application in regard
to all papers. Papers ave printed and circulated
before the Convention, and if members were
advised that these papers would be discussed much
more work might be done,

Tariffs.

By W. H. MILTON, B.Sc. (Eng.), M.(.
Edectricity Supply Commission,

Many of the problems connected with
operation and maintenance of Municipal alncirluty
undertakings have been dealt with at _previous

subject of the prices charged for the commodity
we gell, except in uLmon to the prices charged for
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ter-heating and i to taviffs
in foree without mention of how they have been
derived,

It is an axiom of business that unless the price
of the commodity is right the demand is limited
and potential users will be debarred from pur-
chase, the barrier being high prices on the one
hand and bankruptcy on the other hand if the
error lies in uneconomically low prices. If the
priee is correct, then the business will be satis-
factory for both the purchaser and the seller,

n so far as electricity undertakings are con-
cerned, the problem of arriving at a correct price
for the commodity, that is, with due regard to
its value to the customer and its cost of production,
is diffieult, the difficulties being increased very

i ly b; o] ing amon
many of the parties concerned in the business.

‘The aim of this paper is to bring about a better
understanding of the intricacies of the problem
and it is hoped that any points which arve not
clear and any points which are contentious will
give rise to a free discussion, to the benefit of us
all.

it has been stated that the business of electricity
generation, distribution and supply requires a
highly specialised study. The specialised as
arise from technical considerations and from the
nature of the items of expenditure which make
up the ultimate eost of produetion,

‘These aspects have a powerful bearing on the
problem of costing for the purpose of economie
sales, and are reflected in all satisfuactory tariffs
for supply which are evolved from time fo time.

In previous papers delivered at your conferences

COMMON PRACTICE,

Probably the root of our misunderstanding is
planted in the more eommon experiences of our
commereial life, and, therefore, a review of the
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eonditions leading to common commereial practice
is advisable, as it may help to introduce that better
understanding of the electricity supply authority’s
problems which is so desirable,

Certain eommodities can be sold on a simple
price basis of say so much per Ib, or pint, with
special discounts for large orders, the prices being
arrived at on a salisfactory basis of ecosting,
These simple prices oceur in businesses where the
manufactured product can be produced at a pre-
determined steady rate, and stored until absorbed
in the market. By this means, fluctuation in the
rate of ion or use of the dity can
be averaged to result in a constant rate of pro-
duction which produces a total amount of the
commodity that is approximately equal to the
total amount purchased during the same periof.
The rate of manufacture in such cases only
requires to be modified to meet changes in tha
average eonsumption over relatively long perioda.

The effect of this * averaging " is that market
requirements ean be met by a small plant which
would be quite inadequate to meet the require-
ments at those times when the maximum rate of
purchase takes place, and in consequence the total
capital investment in plant necessary to meet
market roquirements is minimised, though, of

urse, warehouse or storage fucilities must be
provided to enable the rate of manufacture to be
averaged,

Incidentally, the amount of the investment in
warchouse or storage facilities will depend on the
nature and rate of withdrawals for disposal during
the most onerous conditions of manufactura,

AVERAGING FOR FIXED PRICES.

Where the process of averaging is possible, and
it must be admitted that exceptions are rars, the
commodity actually costs the manufacturer a fixed
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amount per lb. (orper pint or article) on aceount
of raw materials, labour, overhead costs, and the
allowanca for profit, ete.

In view of these facts, the commodity ean be
offered to the publie economieally at a fixed price.
Discounts may be offered for large orders, because
the rate of turn-over of capital is increased, and
the incidence of interest, overhead charges and
warehousing costs, ete, is reduced, the manu-
factured articles carrying these items of cost for
shorter periods in such cases.  This aspect is
usually emphasised in the case of what are usually
termed “ soap orders,”

. A further factor which has an important bear-
ing on the subject of pricing is that, in many
commercial enterprises, the price of articles is
established on the basis of “ value of service " and
the quantity put on to the market is controlled to
give a maximum return.  In general, the quantity
of a commodity sold depends on the price of the
commodity, though there is always a limit to the
quantity which ean he absorbed even if the
commodity is “givén away.” In the case of
monopolies, this system of pricing is open to
serious abuse.  As electricity undertakings in
this country are virtunlly monopolies, pricing
should be based on the “ cost of service " and not
on the * value of service,"

It must be admitted that the vast majority of
the articles purchased by the public do have a
fixed price per 1b. or pint, no matter what intervals
elapse between the purchases made by individuals,
and in spite of the fact that the number of Ths.
or pints purchased at any one time is subjeet to
considerable variation,

This is because the factors resulting in economic
fixed prices (or flat rates) are the most pre-
valent in our commercial life and, unfortunately,
many people come to expect the system of fixed
prices or flat rates to be applipd universally,
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EXCEPTIONS TO FIXED PRICES.

Such people either have no knowledge tha there
are exceptions to the most prevalent conditions or
alternatively entirely lost sight of the foundations
on which fixed prices are established.

Electricity supply, except in unusual cireum-
stances, requires the actual application of the
basie prineiples of costing. When this is done and
prices are evolved on a sound foundation, it will
be found that averaged prices would be unfair in
their incidence on the majority of users, and only
in special eases would the cost. of eleetricity to the
user be a reasonable rem‘eaentatwn of the supply
authority’s cost of giving supply.

‘This subject should be of absorbing interest to
all concerned in the business aspect of the pro-
duction, distribution and sale of electricity.
Included in the number so concerned there is a
large proportion of persons who understand
nothing of the technique of electricity generation
and distribution. In the cireumstances the treat-
ment of the subject in this paper has been made
as non-technieal as possible, though technicalities
cannot be avoided entirely.

TERMS OFTEN USED.

One of the most prevalent difficulties ex-
perienced by laymen is the inability to gmxp the
significance of certain terms used in
!nr u:e supply of electricity and in d.t:emlons on

is not, by the
of lhl or pintn. ete.,, with which everyone is so
s advisable at th stage w
explam, (or I.lue benem. of laymen concerned, the
nature of the quantities used in tne swdy of thn
problem of u!ling this service and the measure-
ment of z]actric!ty_.
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Briefly, the quantities xeneral[y used are as
follows :—

1) Kilowa

(kW) or Watt ;

This quantity is a measure of the rate of supply or
roooipt and miy be likened to, say borsepomer, or iata
per minute.  Being » measure doea not
indicate the total quantity being lnpphed For oxample,
u gallon might take an hour to flow from an orifies ar it
might take a minute, and though the quantity of one
wallon orly is drawn off, actually the flaw wuld be
exprossed a llon per hour or 60 gallons per hour,
respoctively, and neither of these rates is indieative of
the quantity of one gallon suppliod.  Messurement in
* kilowatts " is, theroforo, the mensurement of the rate
8t which elogiricity is supplied.

Whilst. the rate at sny instanmt of time may bo
mensured, thore aro oceasions when the average rate ovar
somme prearranged paciod ts mansused, . Tha averago rate
is usually scoopted ia ‘the most satisfactory ».... for
vosting, the avuraging being taken ovor periods of
minute intervals up to hourly intervals in wommen
practics.

(@) The * unit

This quantity is & messure of total work dons and,
thereforo, combines, as & product, tho rate of working
and the time during which the rato or rates are applied.
Ilmshnprdedhykh-hmnlnﬂn--mu
30 many Ibs. or pints recsived ven period, but
without particular regard to the time hln-n to use the
Ibs. or pinta recoived. The aotual *“ unit * is o kilowatt
hour, the number of units supplied bing the praduct of
the wverage rate in kW during supply and the number
‘of hours over which the supply is taken.

() Kilovolt Ampare (KVA) ¢

This quantity s also & measure of & rate and is similar
“kilowntts " but differs

supplics, much of he apparatus used for power purposes
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in uddition to taking s wsefal gupply of electricity from
iho supply nuthority, also eauses olootricity to pass 10
amd fro, without doing useful work. This latter featury
impones  useleas burdon on the npparstus, cables and
disteibution wystom aa well as absorbing soms of the
eapacity of tho generating plant in use to supply the
eongumners. Tho vemoval of the ussloss burden
possible but the process involves expense, Thus sloctricity
supplied for suy power purpascs, ineludos not ouly the
useful portion utilised in productive work but also &
useless portion which is prssed backwards and forwacds
batween the wupplior und tho user. In » given cirouit,
thorefurs, tho fotal rate moasured in KVA excecds the
total rato measurcd in kW, the two quantitios being
difforent. by & factor known a4 the power fsstor.  In
briaf, tho kVA ra abtained by maltiplying the
voltage by the smpornge, the resulting figure being
usually 5o groat that it is expressed ws u msny
thoussnds (s many kVA).  KVA s often the standard
adopted for mexsuring the rato of supply to consumers,
bocuuso thoss, eonsumers responsible for s large useloss
burden without soncurrent largo power use, should mest
tho, exponse. the supply uthority is put to in providing
that plant and equipment which. in loaded for no usoful
purposs by the consumora,

(4) Power Fator :

As indicated sbove, the ' power factor " ia the ratio
of KW to kVA or, in effect, th ratio of useful wark to
the fotal quantity which is the sum of the useful work
wiid the intrchanged electrisity,  Power factor, {here-
fore, can woyer bo. greater thun y though th ideal

of aien. vory lasdly approached in Ghses, such
M llﬂﬂ.ing, resistance olamont, hoating, . oto,
Inelustrinl loads, using induetion motars, are responsible
for vory low powoer fuctors and euson whors the power
s low ax 0.5 are nab of infrequent ocourrences
Whete the pawer factor ia 0.5 it means
that, smong other items of plunts, {ho cablos used ‘to
supply the user ara at least fwics the size of the cablos
‘which could have beon used if the power factor had been

o umity,
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6) Pawer Factor Gorrection :

Apparatus can bo puschased which enwbles user o
roxtriot the interchungs of electricity to the localised
aea between a load rasponsible for Jow power fastor and

what are termed atetio condensora and what are termed
syneironous condensers, {he Intter often being dewigned
to do other work in.the forn of synchonous motors
Where these appliances are used, it is possible for a user
A to take w load. from the supplier which closely spprosi-
mates unity powar factor at the point of supply, although

nces, used by the user

tho pawer factor of many. appl
imay bo vory low.

(6) Veltage and Amperage ©
Hefocancs: has bosm: made: fo volis (£¥) snd amparas
(o¢ amps) and these two terma are often misconstrued
1 by laymen.

Voltaigm may be likoned {o the pressure or foree which
in mado availably 10 o user aid which is ndopted by &
supplier for the purposs of passing sloctricity from the

3 soures of gencration to the nrea of s, Tn view of tho

A maggnitude of the figires cousmon iy practios, vollage
often quoted s sa many (bousands of volts (s0 many
V). ¥

Amperagn on the other hand way be likened to n
volume-of-flow and is & measure of the ourremt of
" electricity present in an electrical ofrouit.
product of pressura und yohume-of-fow i
meanure of work being done, this is not alweys the cam
in_oleotrical eirvuits, departures from the goneral ruls
belng due to, the fact that a portion of the yolume-of-
flow may bo passing to and fro in the ecircuit without

doing useful work.

e The fact was mentionsd in the deseription of “ kVA."
) u-c l'-lwl

4 Toctor s used o eaver a vory largs

Fanso i .wn.-um and 1o bo intolligiblo the specific

ongo.  As uved by

g mehmﬁdhm
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clectricity supply
are * station load acto
** consumers load factor.'!

prineipa] onn
“plant load fantor " ond

 Station load factor "' is usually exprossed as tho peak
domand on the station, multi poriod con-
videred, nod divided inta the mumber of units sent out
from the power station during the same period. The
station load factor has u eomsideruble bearing ou ihe
averagy vost of production of electricity,

* Plant load fuctor "' compares 1he maxiiaum sutput
of which the running plani is cpabla with the actual
output from the plant in & givon peciol,

load fastor ™' is the peak domasd of the :
consumor during o given period multiplied by the ‘
numbor of heurs in that poriod and divided into the total
numbor of units used by the consumer i the same pariod

example, if & consumer has & maximum demand af
10 KW and usea 7,200 units in o month, then the cone
sumer’s load factor would be 100%. If ou tho other
band tha eonsumer's use for the same demand was only
720 unite in n menth, the consumer’s load fustar would
bo 10K From this it will be seen that the load factor
is the percontage fraction which the nctual use of
eloctrivity by o cousumer topresents in relation {o the
total lo s by maiutaining the same deniind on
the supplier throughout the period.

** Consumer’
r

() Storage Battery

Modt laymon use this term froely. The roason for
its inclusion here fs that s storge battery is not s
recoptablo wuch as u bottlo or can. Kleotriclty ia not
stored by *pouring ' it in. Actually the eleotrical
onerry is used to bring whout o chemical change which
in reversahlo, i.e., when required, the slectrioal snergy is
reproduced by the roverse chemical action which takes
pluce when the eloetrical sirouit is complated.  In u way
this process.in not unlike the process of storsge of fat
by boars which. is absorbed to maintain life during the
hibornating period.  The principal fact which emecgas 1
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two changes take plag fng chasi e e
other during discharge .y vo se
of cueriy amd, thereforo, it s nat possible 1o oxtrast
ax much energy us was originally nppmnmﬁv * put in.’
The difforence, usully roforred to as losses, is Tolutively
high and varies considorably with rates of charge and
dischargs.

This coneeption of some of the quantities dealt
with in electrical eireuits will probably assist lay-
men to understand the treatment of the problem
which is the subject of this paper.

ELECTRICITY STORAGE,

The reference to the benefits of storage and the
advimtages of & constant rate of production, made
earlier in the paper, will probably have called to
mind storage batteries and the direct current
system.

The direct emrent syetem of supply certainly
does offer these facilities, because n storage
battery can be used. The generating plant can
be set to give an approximately eonstant output

of require-
ments) and the battery can then be used, firstly
to “ store " surplus eleetrieity production when it
occurs, and secondly to meet any rate of use oy
eonsumers in excess of the rate at which the
generator(s) are set to produce clectricity, Sueh
an arrangement requires careful designing if the
users are to remain satisfied with the serviea
rendered.

In order to give effect to these requirements, it
would be necessary to provide a batte ryc\.'
sufficient size to cope with the extremes of
difference between the avernge demand and the
maximum and minimum demands likely to oceur
in pructice.  Further, it would be neeessary to
ensure that the use of the battery and generating
plant in the above manner would not disturb the
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valtage at which the user would receive supply at
any time,  When provision for these requirements
is made, it will be found that the arrangement in
almost every case would require the investment of
very large capital sums. In addition, the technical

ifficulties to be in ion. with the
service which would be demanded of such a
storage battery would probably require special
supervision,

The facilities afforded by such an installation,
therefore, require a eareful study of the economics
of the proposition and it will usually be found
that, apart from technical reasons, the facilities
are more appavent than real, There are excep-
tional cases, however, and, in 1 modified form this
system has an important economic applieatinn
which the author mentioned when dealing with
the subject of “ Automatie Planis for Small
Municipal Schemes ” at a previous Convention.

Such' exceptions, however, only come to light
‘when the problem of supply is studied on the bagis
of cost of production and alternatives are con-
sidered with a view to obtaining the most
economic_solutions, This study ealls for the
examination of all the items making up the total
cost of produetion. ©

GOST OF AND BASIS OF CH.

The items of cost which go to make up the total
cost of production of a unit of electricity have, in
general ,the same form as the items of cost in
most processes of manufacture, but, in view of
their nature, they cannot be grouped into the same
simple final average cost.  The items of eost can-
ol predacion. o ket SRt il s
af pi ion of elec 'y except in ial cases,
must be directly proportional at all times to the
rate at which electricity is used and, unless the
load supplied from an eleetrieal power station is
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of a constant nature, the incidence of the items
of cost on the total cost of produetion per unit is
continually varying,

If the charges are to be based on the cost of
the service and not on the value of the serviee to
the user (“what the traffic will stand"”), it is
essential to have regard to analysed itemised
costs when framing electricity tariffs to apportion
the costs of production reasonably between con-
sumers,  Whilst the portion which should be
borne by each consumer is the amount it costs to
supply his particular requirements, this is so
diffieult to ascertain that tariffs ave designed to
approach the ideal within reasonable limits.

ln general, the cost of production of electrieity
be mmlyssd under two main headings,
nameh' fixed costs and variable costs.

As the names imply, fixed costs are those
which are independent of the number of units
generated and variable costs are those which vary,
in some proportion, with the number of units
generated and sent out for distribution and sale.

EFFICIENCY.

Before proceeding to, the allocation of items of
eost under these main headings, the effect nf
efficiency must be bame in mlnd. ELE]tlann

but * efficiency o \m!ori\matel) u a wond which
can be applied to individual stages of a process as
well as the whole process, and in consequence,
cases arise where a demmd for high efficieney

may mhlau.d tht is usually demanded is th;

uction of a comims

minimum of nxpe.ndxture and this must not be ]olt
sight of when considering the efficiency of use
of fuel or raw mntgrm used to uce & finished
article. Very igures of efficiency of use of
fuel can l.lw‘lyl be Atumed but such results are
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usually brought about by the investment of large
sums of capital for the purpose, It is, therefors,
important to bear in mind that each stage of
increase in efficiency requires ecorrespondingly
greater and greater investment of capital, pro-
vided, of course, the management and control of
plant, ete., is not in question,

We often hear of power stations operating with
a very low thermal efficiency, e large quantities
of coal are used per unit generated when com-
{:}med. with other power stations operating at

igher thermal efficiency. Before such power
stations are subjected to adverse criticism, the
inter-relation between capital mw.-stment to
improve efficiency and the gain obtained from
improved efficiency should be compared, If it is
found that the cost of improving the efficiency
of a low efficiency power station exceeds the
savings in fuel, etc., then it may be said that the
low efficiency station is as well designed and
engineered as a high efficiency station if the same
eriterin apply in both cases, In this way (among
others) engineering s the application of
economies, in practice, to produee the most
effieient overall vesult with due regard to all items
of cost and return. These problems are also con-
sidered by manufacturers of plant, and unless
plant is to be purchased from stock, the manu-
facturer should be advised of the return expected
on capital investment, cost of fuel and water,
wages of maintenance staff and any other item
-affected by efficiency and factors within the
manufacturer’s control.  When this is done the
manufacturer is in a position to offer the pur-
chaser the most satisfactory plant at his disposal.

IMPROVEMENT WITH EXTENSIONS.

A further aspeet which afféets tariffs is that,
as the size of plant in a power station increases,
it is usual to find that the eapital investment does
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not increase in like proportion but at a lower rate.
At the same time increments in efficiency are
obtainable at lower cost than with the smaller
plant and in consequence it is possible to design
extensions (and larger phmw) ror hlghor xemrat.—
ing efficiencies to produce

:‘;sults as plant extensions mke plaee. Thus. mth

of an
is usual to find that the cost of pmdumzm per
unit falls, The efficiency of produetion and
changes in efficiency, have an important bearing
on the allocation of the items of cost between the
two main headings, and their incidence on in-
dividual consumers,

COSTING.

The actual alloeation of each item of cost
between these two headings reguires care and
Jjudgment, based on sound knowledge beeause hard
and fast rules ean only be laid down on e:enarnl
principles. When it comes to detail
must be treated on its merits. Generally, me
principal items of cost are subdivided as follows,
though some adjustment in respect of certain
details is negessary.

Under the heading of fixed costs, the principal
items are:—
(8) Interost and redemption charges on the eapital
imvested in the undertaking (or the retarn required
on capital investmont).

(b)  Depreciation and/or Ressrve Allocations.

(c) Balaries and wages of staff employed to operate the
| generating station and distribution equipment.

(d) Tho coat of manngement of the undertaking includ
ing clorical staff and srviows rendared (ruch ar
accounting, sudit, eto.).
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() Thiiso atlibr’ itomi of covt whieh are indepondent of
tho rata of generation within the capacity of the
installation at any time.

Under the heading of variable costs, the prin-
cipal items are:

(u} Fuel,

(b} Water.

{e) - Muintsnanes.

(d) Consumnble Stores.

(o) Other itoms of u like nutura,

H an electriei g is ing, it
will be clear that  additional capital investments
will be requited from time to time, which would
give the impression that capital charges are also
variable.  Whilst this is true in one sense, the
variation in the capital charges and also in the
other items of fixed costs oceur at intervals, tuna
intervals usually being measured in years, and this
section of the costs increases in steps with. time.
The costs under the heading * variables " change

i through the entire d
period and undergo sensonal variations in each
year and daily variations in ench week,

ALLOCATION TO CONSUMERS,

In view of the possible variation in the
efficiency of generation, it i imporiant to decide
for what purpose an eleetricity undertaking hus
been established and the probable extent of vana-
tion of the output from the station on & daily ann
a seasonal basis.  When these conditions have
been determind it becomes possible to form an
opinion as to the reasonable allocation of costs
between users. For example, if a small electricity
undertaking is primarily established to supply
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residents in & town with electricity for Uzhtmz
purposes, and fo provide for the supply of
elEcLl'lcliy for other uses incideatally, it is reason-

assume that the undertaking has been
astablmbad !or the supply of electricity between
the hours of, say, 6 pm, and 9 pm., and that any
use outside t)\»se honrs. being incidental, may
catered for on the basis of the variable costs with-
out necessarily bearing a full share of the fixed
costs.

If, however, an attempt is made o allocate the
costs between consumers strictly on this basis, it
will usually be found that the system of charges
evolved will not encourage the use of eleetricity to
that extent which will give the maximum benefit
to both user and supplier. This is due to the
psychological aspect of the problem of tariffs.

t is, therefore, evident that the mathematical
nl]uenhon of the costs between consumers eannot
always be applied if the best resulis are to be
obtained and it becomes neceszary I.umnl.e certain
arbitrary changes in practice.  These arbitrary
changes, howeyer, must be based on the mathe-
matical analysis in order that the application of
the tariffs shall not result in the und
operating at a loss or an excessive profit; since in
neithey case is the maximum benefit to both
supplier and user achieved,  The analysis of eosts
of juction must, therefore, be wned mlt
correctly before auch changes are made
be found necessary to evolve the tunfh rnr
practical application.

The actual expenditure on certain of the items
occurring under variable cost cannot be allocated
in toto because the increase in expenditure with
inerease in, output is not directly proportional to
the additional number of units generated. For
example, the rntio of, say, fuel to units generated
is not a cons but the function is lppmd
mately what is mmed a *linear function. It,
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therefore, follows that a portion of the expendi-
ture on this item is mdnpemient of the number
of units generate ., it is a constant and this
portion of expenditure should be relegated to a
heading under *fixed costs.” The portion so
relegated may vary in practice between 10 and
30 per cent., deaudmg on the nature of the load
on the genmtmg plant, partienlarly when the
demands on the station vary during each day to
such an extent that the number U!' generating
units in use is varied to suit requirements.

&

Having allocated the cost of production for the
generating station under the two pnnu
headings, it is possible to decide on a reaso
tariff for snpp]v taken at the power station, 'rhl-
tariff usually takes the form of a charge of so
much per kVA of the consumer’s monthly or
yearly maximum demand and so much per unit
supplied,

It is only on rare occasions, however, that a
user takes his supply at the power station, In
almost all cases, the situation of a user’s opera-
tions is some distance from the power station and
consumers are divided into t) pical groups. These
groups usually comprise “large power users,”
“ gmal r users,” and the “domee:u: mm-
sumers,” the latter including those making use
electricity for lighting only or for nn hauuhold
applications and also offices, shops,
are exceptional eases which dn not fnll mto \hm
groups, such as street lighting, ete.

In the case of large power users, electricity is
#gometimes supplied direct from the power station
y means of apparatus and equipment installed by
:he supply authority and used solely for the one
user. In such cases the tariff of charges at the
power station must be increased to cover the
additional fixed and variable costs introduced by
such special equipment. In other cases, large
power users are supplied from the general net-
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work used to supply several other consumers, and
this aspect is deall with later in this paper,

It would appear that the design of the tariff
for supply at the power station should have regard
to the actual time of peak load on the power
station and the extent to which individual con-
sumers contribute to that peak, ie, each con-
sumer should only be charged for the extent to
which he is individually responsible for the peak
load (the peak lond having established the extent
f the plant installation and, therefore, the capital
estment, ete.). ‘This might be done effectively
if all consumers’ loads were of & fixed form as
regards their incidence and variation throughout
each successive 24 hours, Such cases are very
rare in practice, and in consequence, power sup-
pliers usually charge each consumer on the basis
of the consumer's actual peak requirements,
irrespective of the time or season when the peak
oceurs,

‘Where a number of consumers are supplied, the
aggregate of the individunl peak loads will exceed
the actual peak load on the power station. The
difference between the aggregate and

is referred to as davemty For mvenle\m- of
reference and application, diversity is

as a number (e.g. 8 or'd) which is amvod lt by
dividing the aggregate of maxima by the actual
maximum at the power station (or lub-cw.:m)

COST PER kVA.

If the total of the allocated fixed costs is divided
by the actual kVA of peak load expected at the
power station and again by the expected dim—-lty
figure, a price per kVA is obtained which will
ensure that the total ps\yment Dy all consumers
for their peak loads on the basis of this price will
be&nﬂ' ient to meet the fixed eosts of the supply
authori
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Because the fotal variable costs, however,
depend on the numbeér of units sold to users and
are independent of the time of day when the sale
oeeurs, consumers are called upon to pay the
actual amount of the variable costs per unit, the
price being set at so much per unit,. That is, the
question of an allowance for diversity does not
arise in connection with this item of costing.

Where several consumers are supplied the
equipment eonnecting consumers to the power
station ‘is shared, ie., each consumer is not
connected to the power station independently
of the others, Where ehm is the ease, the fixed
costs and variable costs introduced by the equip-
ment connecting consumers to the power station
should be apportioned between the consumers
the same way as the power amﬁun fixed and
variable costs are apportioned, e
evalved for supmv at the pawer smion is in-
ereased in respect of both the the
rates with dua allowance for. rllvnrslty, and is then
nppiu:d to measurements of the supply at the con-
sumer’s veceiving terminals.

This system of charging ensures that a supply
authority will receive from the users, revenue
which very closely approximates the actual total
cost’ of production.

Tt will be vealised that this is true only for one
aggregate of kVA maximum demands, and any
change in this aggregate will result in a difference
between total revenue and the actual total eost,
because the total ot the Tixed costs is almost inde-
pendent of the ageregate maximum &Bmmd
within the upw:[ty uf a plant installation.

Fixed costs, huw:var, will vuy in 8 with
nme if an undertaking is developing, and e aim
t respcmslb& e for the design of tariffs should

e that the stendi!‘y inereasing aggre-
zlte of dcmanda (which constitutes development)
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results in a sufficient surplus on this account to
enable additional investments in plant to be made
from time to time without requiring an increase
in the price charged per kVA even for a temporary
period,  Arising from development, the usual
improvement in efficiency and the reduction in
investment cost per KVA of plant installed,
frequently make it possible for a supply authnnty
o reduce the charge per kVA and per unit.  For
reasons mentioned later, however, it is quite
posgible that the unit rate may remain unchanged
aud the entire improvement may be reflected in
the reduced KVA charge, Further, the improve-
ment in efficiency alone may result in such a small
reduction in the variable cost per unit that it can-
not be passed on to the user by a reduction in the
unit rate in view of the very small fraction of &
penny involved. This, of course, does not resson-
ably apply in the case of users taking a very large
number of units each month.

DEPARTURE FROM AGCTUAL SUBDIVISION,

Having evolved a tariff{ of this nature, which is
fermed a *‘ two parf " tariff, it is often found that
the resulting figures do not appeal to users, Many
users object to a relatively high charge per kVA
of demand and not infrequently ask for a flat rate
of say fd. to 1d. per unit. This is usually due
to an inability to estimate the average cost per

two part tariff and seems to arise from a desire
to avoid anything in the nature of a service charge
or rental which does not vary in proportion to the
units used in a month. This attitude is difficult
to understand in the light of the number of similar

costs accepted by most users as a matter of
eourse, such as rental for rrem:ses. wages of per-
manent staff and thu minimum refurn on capital
that is expeeted, e

Cases often arise where a two-part tariff would
regult in a lower average cost than the flat rate
desired by the consumer, yet the consumer will

T8



express a strong preference for the flat rate! It
is therefore very. necessary that consumers
should be assisted to realise that two-part tariffs
are designed to provide them with supply on
terms, so arranged that no consumer benefits
appreciably at the expense of any other consumer,

The fact remains, however, that supply authori-
ties are often compelled—for psychological reasons
—1Lo decrease the charge per kVA and increase
the charge per unit to compensate for the reduced
kVA charge because this action is dictated by the
obvious desire of consumers,

Psyehological reasons, hawever, are not the sole
cause for departure from the cost basis. Variable
eosts have, so far, been assumed to have an
appreciable significanee in velation to the fixed
costs; This presupposes the use of some form of
fuel to operate the prime movers. In the case of
# hydroweleetric generating station, however, an
analysis of the costs will show that the variable
cost is 50 small in comparison with the fixed cost
that it is almost negligible. Whilst at first sight
it might appear, therefove, that the tariff for
supply from such a station could tuke the form of
& renf demand, foresight must be used.
It is usual to find that supply of power from sueh
a source is limited fo an amount considerably less
than the potential demand and that seasonal
variation in the quantity of water available
severely restriets the output at times. en
framing tariffs, it is very necessary that the
Supply Authority should have regard for the effect
on costs of production likely to ba produced by fuel
eonsuming plant required to act, not only as
standby, but as permanent plant essential to meet
seasonal or even daily requirements. The intro-
duetion of such plant may only become necessary
after several years of development have taken
place. Nevertheless, at that time, such plant will
introduce variable costs of appreciable significance
and will render desirable the application of a two-
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part tariff on the lines so far dealt with. If,
therefore, the costing of a hydro-electric station
is segregated for tariff purposes, it is advisable
to introduce a unit rate based on a reasonable
allowance for future variable costs and to credit
fixed charges with the * excess” revenue from
the yariable eosts when arriving at the charge per
kVA to cover the fixed costs of the hydro-electric
station.

Where the unit rate selected exceeds the actual
variable costs of supply at consumers terminals,
the difference becomes & contribution towards the

fixed costs. The actual contribution, having no
regard for load factor, will not have the same
incidence on each eonsumer that the portion of
the kVA charge it replaces would have, but as the
step is tuken to meet the wishes of consumers, the
latter eannot complain. In order that the total
cost to the supply authority may be mcumed
from the consumers, it becomes necessary to fo

a satisfactory estimate of the total mnmlmhun
from revenue at the unit rate towards the fixed
costs. The charge per kVA is then reduced by
such an amount that the total revenue from this
source is less by the amount of the contribution
from the variables, The tariff then no longer
represents the correct allocation of costs between
consumers, but as so few users are conversant
with the basis of electricity costs, in deference to
their wishes, the inaccuracy must be accepted at
the present time. These features must be taken
into account when reduction in the tariffs is con-
templated as a result of development.

So far, the question of the costs at the power
station have been analysed to show their applica-
tion to large power users, but in municipal
schemes it is necessury to evolve a tariff for
supply to relatively small users, such as the
domestic consumers and small power users,
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RETIGULATION,

To make supply available to these potential
users, it is necessary for the supply authority to
invest in a transmission, distribution and retieu-
Intion system, The expenses in this connection
may also be divided between fixed costs and
wvariable costs, though the latter cost is usually a
very small proportion of the total cast of this
section of the serviee. The variable costs of
transmission and distribution include the “losses’
in the system, arising from the work that must
be done by electricity in eirculating between the
power station and consumers’ meters, These
losses usually amount to anything from § to 12
per cent, in well-designed undertakings, Hmuxh
considerably higher flgums are often erpme
in practice, sometimes for satisfactory ne.

e manner in which the distribution
wlru are in!erliuked to form a network to supply
umers responsible for a load having a great
d{um]ur. it is virtually impossible to arrive at the
actual cost involved in giving supply, at all times,
to any individual consumer on the system. It is,
however, possible to arrive at approximate costs
to supply groups of consumers of definite types,
but even so, the alloeation of costs remains
arbitrary,  In the c:rcumltmcn. it is qulu
rensonable to average the pply fri
network and in this way a multlptlm_v of tanth
is avoided,

ZONES.

In some cases, where a supply nuthunly meets
the requirements of a very large area,
adyisable to divide the area supplied mtn 20mo8,
and costs are then averaged for each zone, Such
systems are usually only adopted when it becomes
tlear that the effect of including one zone in an-
other is to seriously inerease the costs to the one
without appreciable benefit to the other and whers
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general averaging becomes unreasonable. In such
cases, however, continued development usually
enables the supply authority to merge the zones
and eventually arrive at the position of a standard
tariff throughout the undertaking,

Naturally the averaging of costs must neces-
sarily mean that certain users are charged more
than the actual cost of the service, while others
are charged less, but: as it is not possible to deter-
mine who these consumers actually are, this fact
must be accepted as unavoidable,

With the exception of cases requiring treatment
in gones the expenditure on the general reticula-
tion service of a supply authority is averaged and
allocated between consumers regardless of the
disance of the area supplied, or the distance of the
consumer, from the power station and also regard-
less as to whether the consumer is situated in a
densely or lightly populated area. This average,
however, should not be a simple arithmetical
average on the basis of the number of consumers

, but should be on a reasonable
alloeation of cost proportional to the demand each
consumer is likely to impose on the system,
cause the diversified aggregate of all the eon-
sumers’ demands is the prin factor that

on

the i
and distribution service.

A two-part tariff similar to that designed for
supplies given at the power station ean be derived
for determining the cost of giving supply to small
users.  Hoth the kVA and the unit rates would

 be increased, not only to allow for the work done
in conveying the supply from the power station
to the user, whieh is in proportion to the con-
sumers’ use, but also to allow for the additional
Tixed costs due to the reticulation service provided,
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As is the case for supplies direct from the power
station, however ,it is difficult to determine the
actual contribution of each eonsumer on & reticu-

tion service to the peak established at the power
station.  For this reason it is consideved satis-
factory 1o aggregate the estimated average
demands of individual consumers to determine the
diversity of this type of load in order to arrive
at a reasonable average charge for the peak load

of ere are,
of ¢ course, special cases which arise and which are
mentioned later in this paper, but such cases ars
the ﬂﬂcemmn to the general rule adopted in good
practice.

DOMESTIC TARIFFS.

If it were reasonably possible to do so, the two
part tariff derived in this way could be used to
bill individual consumers, This is not done,
eause, in addition to the usual metering equipment,
it would be necessary to purchase and ins
instruments required solely for the purpose of the
measurement of the peak load of each individual
domestic consumer. The additional enpital
expenditure alone would have the effect of in-
creasing the cost of electricity to users. Further,
the neecessity for additional ealeulation, ete., in
connection with the monthly accounts would also

the cost of supply,  Alternative methods
of alloeating the fixed costs between domestic
consumers which avoid increasing the eost of
gupply are, therefore, adopted for the purpose of
framing satisfactory tariffs.

The search for these alternative methods has
resulted in several forms of tariff bein framed
and used, all with the same object in view, viz.,
sharing the fixed costs reasonably between con-
sumers,

tl.lnmu lcll.:.

forms was the block type
t.mtl whjuh prov:dl.d for the u]a of electricity on
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a sliding scale of charges with a fixed number of
units in each step of the seale, regardless of the
extent or nature of & user's requirements, This
form of tariff is subject to adverse criticism,

cause the average cost of electricity to a con-
sumer on this basis, depends entirely on the total
numbers of units used by the consumer in a month
(tatiffs being applied on a monthly basis), and
has mo vegard whatever to the nature of the
consumers' requirements and the magnitude of the
peak which the consumer imposes on the system.

1t is clear, therefore, that consumers making use
of electricity for brief intervals but at a high Tate,
may conceivably pay less for electricity per unit
than consumers making use of electricity con-
tinuously for long periods, The former type of
consumer, however, should actually be charged
more per unit than the latter in view of the
relatively large investment costs of the supply
authority neecssary to meet the large demands of
the first consumer in ecomparison with the
relatively small investment costs involved in
meeting the small demand of the second consumer.

The “sliding geale" tariff, therefore, only
represents a reasonable allocation of eost for one
Specific case of use for‘ench particular ratio of use
to maximum demand, and in all other cases
favours some and penalises others, depending
upon the consumers' load factor.

GRADED SCALE.

Another form of tariff which has been evolved,
provides for the sale of a graded number of units
at a high rate, the balance being sold on either a
sliding scale or immediately at the lowest economie
rate possible for the particular system of supply.
The intention of grading the number of high rate
units is to recover the fixed costs in ‘proportion to
the consumers’ probable maximum demand, since
the difference between the true unit rate repre-
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sentang variable cost and the actual high rate

reprennta the alloeation of the fixed

coats nit basis, The grading of the number

of the umta sold at the high rates is established
the consumers supplied.

“ RATEABLE VALUE."

of consumers is sometimes based

nn :he rnmhse value of the properties where use

This has the objection that the valuation

nrf premises is not necessarily a criterion of the

probable average peak load of the premises, Not

infrequently users with a low valuation impose a
higher demand than users with a high valuation.

It is well known by supply authorities that the
um demand imj by a user in relation to
the total use of electricity 'by that user is not
dependent on the locality in which the user resides
nor on the valuation of the premises he occupies,
though cases can be found which show that the
valuation of premises is a reasonable indication of
the peak )y some particular residents.
Such eases, however, do not represent a reasonable
average,

* ROOMS.”

In other cases grading of consumers ig baged
on the numbex- of “living rooms” or equivalent
“ rooms " in the premises supplied. This system
of grading is more satisfactory than the valuation
basis, because the number of rooms in premises i8
a much closer indieation of the maximum
demand likely to be imposed by the mupier of the
concerned.  Briefly, * mnm s usi

defined as all rooms ex r,ludmu pantry,
bathroom and eonvenhnm. hut lncludlng all out-
side rooms used as living There

cases where kitchens are mclwdad in the munt for
the purpose of the tariff.
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The reason for the greater accuracy of this
system is due to the fact that the rooms of most
premises are similarly lit and the use of electricity
for general household purposes or business pur-
Pposes has a elose relation to the number of rooms
in the premises supplied.

In order that the actual price of the high rate
unit may be fixed, the supply authority must
estimate the proportion of high rate units lik
to be sold.  This is due to the fact that the supply
authority never sells the total number of ‘high
rate units represented by the total number of
“rooms” in the area supplied multiplied by the
number of high rate units per room set out in the
wariff. In fact, experience has show only
70 - 90 per cent. of the possible number of high
rate units which could be sold, are actually sold at
this rate, beeause a number of consumers never
make usé of the total quota of high rate units.
On the other hand possibly some 50 ~ 60 per cent.
make use of a total number of units each month
far in excess of their quota of high rate units, and
in consequence the total number of units sold by &
:‘1’:‘“’ authority far exceeds the possible total of

h ts.

For this reason the actual charge established
for the high rate units is in excess of the
which would be established if all eonsumers used
their total quota of high rate units.

Considering the case of two users who may

tablish the same demand from identical
premises, one user may restriet his use entirely
to the peak load period and actually take a lesser
number of units than his quota, whereas the other
may make use of electricity over longer periods
and actually use more than his quota of high rate
units;  Though the peak load imposed by these
two consumers is the same, the one will contribute
more towards the fixed costs than the other, and
the low load factor consumer will benefit at the
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expanse of the high load factor consumer, whose
l‘etznlrmwnta are really more valusble to the

upply authority and whose responsibility for the
!uPPly nuthonty ‘s fixed costs is no greater than
the low load factor consumer.

“ SERVICE CHARGE."

Another method of I[lﬁ]}’mﬂ the room basis,
which seems to the most equitable form
of tariff, is to cl urgn a " service charge” based
on the number of rooms supplied, ie., the tarilf
takes the form of so much per room (whether or
not electricity is taken for use by the cccupier)
and so much per unit, the latter representing the
nnoe fixed to com' variable costs. This system

the
demand likely to be imposed by an occupier of each
of the prmises conne ccled to the system of supply
and the application theretn of & charge per kVA
(for the demand which has 50 assesse

Premises not connected to the wpply are not in<

cluded in this assessment. ’

Whilst this system closely approximates the
alternative of metering the demand of each con-
sumer, it may not be a reasonable reflection of the
case in some instances, For example, cases arise
where relatively large premises ave mot fully
utmsod through fo:ce of circumstance or choice

many rooms may seldom be used or even
'\mnred during thu day.  Such eases, of course,
involve the occupier in some hardship due to
grading but surely this hardship is no greater than
the ubwmlsl} accepted hlrd:hlp of the rental paid
(or sacrificed if the owner is the occupier) for
Tooms whmh are of little service to the person
nomsemad If sueh persons remain oecupiers of
e premises from clioice they do so well
knowm! that they are paying more than is neces-
sary to meet their essential requirements, and it
is not fllogieal to suppose that such excess pay-
ments are made for reasons considered worth-
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while. Instances of this type occuring through
force of circumstance are a real hardship for
which the solution must depend on local conditions.

The service charge system is more harsh than
the quota system in its incidence on the occupier
of large premises who makes little or no use of
the total available number of rooms, but on the
other hand the “service charge estublishes a
reasonable allocation of the fixed costs between
consumers in relation to the demand imposed on
the system by the great majority of individual
consumers, In practice the number of consumers
charged either more or less than the reasonable
allocation of eosts is far greater when units are
sold at so many per room at a high rate, than the
number of consumers similarly treated on the
service charge basis, )

In order to overcome the difficulty of meeting
the requirements of consumers who are not likely
to impose a demand proportional to the size of
premises oceupied owing to the nature of the
occupancy or the finances of the occupier, it is
usual to provide & flat rate as an alternative to the
" service charge ” rate.  Such flat rates provide
4 not unreasonable retwrn to the supply authority
for the service rendered, and bring in revenue
which probably benefits the remaining users on
the system. The flat rate, however, must neces-
sarily be regarded as an expedient.

‘The flat rate charge per unit should be so
designed that any consumer making normal aver-
age use of electricity will pay less on the two-

tariff than on the flat rate, as this ensures
that the flat rate is only made use of in those
exceptional cireumstances it is designed to enter
for and does not enable consumers to avoid

ibility ta the supply

The serviee charge system coupled with a suitable
alternative flat rate, therefore, deals more fairly
With a larger number of consumers than the high
rate quota system.
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There are other alternative methods of distri-
buting the cost of supply between eonsumers

which are variations of the types deseribed, the
latter being those principally used.

BMALL POWER USERS.

In order to allocate the cost of supply to small
power users, the difficulty of the metering
maximum demand economically again arises. In
the cireumstances tariffs have been designed on
the lines similar to those applied to domestic users
which have been dealt with, and are subject to
similar eriticlsm. In view of this, only the most
satisfactory system is mentioned, i.e., the basis of
charging small power users on @ reasonable
estimate of the maximum demand they can impose
on the supply anthority’s equipment, This is
usually done by establishing some charge per H.P.
of appliances installed by the consumer, and the
revenue from this source is designed to meet the
supply authority’s fixed eosts with due regard to
the contribution thereto from the unit rate charge.
All units used by such consumers are then
charged for at the unit price established in the
same manner as for domestic supplies.

Such a tariff is harsh in its ineidence on those
consumers making very infrequent use of their
installations and also on those users whose instal-
lations are in excess of the power required to drive
the appliances used. In the first case, the in-
cidence of such charges is no greater than the
original purchase price of the plant in relation to
the work it was purchased to do, and when a pur-
chaser is deciding on the type of prime mover he
requires, he should have regard to both the cost of
purchase and the cost of operating the equipment.
In the second place the installation of prime
movers larger than required usually results in low
power factor with its consequent effect on the
fixed eosts.
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Unless a potential consumer is prepared to pay
for electricity on the basis of such a tariff, supply
to him is not likely to be of any benefit to the
supply authority or the other consumers on the
supply authority's system.

DIVERSITY,

So far diversity has been dealt with very
generally. The extent of diversity and its effect
on tariffs varies considerably with the size and
nature of the electricity supply authority’s under-
taking. For example, when dealing with supply
for cooking by electricity, the size of the under-
taking concerned is very important, If, say, there
are only 50 consumers taking supply it is likeiy
that the plant will be relatively small and the fixed

. costs high in relation to the aggregate maximum

demand. Similarly the variable cost of production
as applied at consumers’' terminals be
relatively high.

If the tariff designed to meet cost, is, say, 3/~
per room and 1d. per unit, it is not unlikely that
several consumers will decide to use electricity for
cooking. If, say, 10 of these consumers make usa
of electrie stoves, it is probable that the incidenca

this load in relation to the actual maximum
demand on the power station prior to the installa-
tion of the stoves will be high, there being little
prospect of diversity in the actual time and period
of use of the stoves.

In such cireumstances, it may be necessary to
consider stoves as power appliances and make sume
service charge per kilowatt of rating of the stove
installed in order that users of stoves should con-
tribute a reasonable amount towards the allocation
of fixed costs,

As the size of an undertaking increases, it ean
be appreciated that, though there may be a pro-
portionatte increase in the number of stoves in
use on the undertaking, it is probable that the
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times and periods of use of the stoves will result
i i though the aggregate
capacity of the stoves y be high, the actual
amount of the diversified load may be velatively
small, Whilst electrie stoves in general use,
range from 3 kW to 5 kW capacity, or more, it is
the experience of the larger undertakings that nio
more than 1 kW per stove is imposed on the supply
authority's source of supply, ie, the diversity
must amount to from 3 to 5 or éven more,

In connection with supply to small power users,
the same remarks apply, and in the larger under-
takings the diversity of this load (which does not
fall within the scope of the metered maximum
demand tariff), is 8o great that experience has
shown supply to such users to be economical and
reasonable at charges equivalent to a price per
KVA (or the assessed maximum demand) which 15
considerably less than the actual demand charge
in the two-part tariff, ratios of 1 : § being not
uncommon although quite economical, i.c., the
charge per H.P. (assessed KVA) may be as low as
:;\y 8/~ where the actual charge per metered kVA

There are other uses of electricity peculiar to
municipal electricity undertakings, such as water
pumping for domestic use, street lighting, etc.

WATER PUMPING.

Where the water pumping load is under Lae
direct control of the power station staff, and it 1s
possible to pump sufficient water for a town's
needs at times when the load from this source
does not require the operation of any additional
plant at the power station, the actual cost to tha
supply authority of supplying the load does not
include any fixed costs at the power station,
though it might be argued some proportion of the
overheads is spent on control. At all events there
is considerable justification for the supply of
electricity for such purposes at special rates.
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Care must always be exercised in dealing with
these special cases. If the loads are not under
the control of the power station staff, certain of
them which do not affect the peak when first
supplied may later become “ on-peak " supplies due
to the changing nature of the undertaking with
development.

STREET LIGHTING.
As nﬂp:nrdn the street lighting service the total
load fi source is usually imposed at the
time o! LI\E power station peak. Whilst the load
of individual lamps is small, it is reasonable to
ussess the eost of the service on the basis of the
aggregate demand imposed by all street lights.
The cost of power supplied ean, therefore, be
determined by applying the large power users
tariff to the load measured at the power station.
To the cost so arrived at, should be added the fixed
costs arising from the expenditure on the streat
lighting service and switehing wires (the large
power users tariff automatieally allowing for the
use of poles as supports and Eor feeder mains
where these are used). It is necessary to make
a further addition to the price for the street light-
ing serviee, in respect of the cost of the mam-
tenance of the street lighting fittings and lanip
replacements. By making use of these figures, it
is possible to arrive at a reasonable charge per
lamp per annum for each of the several srm nnrl
types u{ street lights used. Pricos
annum, howeve., must have regard to the nomul
hours of lighting in the year as the cost of lamp
replacements and the number of units used is
dependent on this period.

On_the basis of the points which have been
mentioned in this paper it should be possible to
with almost every ease of supply likely to
arise in munieipal practice.
It is hoped that the unportnnce of designing
satisfactory tariffs has been suffieiently
emphasised. Anyone who has had the experience
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ing to frame satisfactory tariffs for intro-
duction after unsatisfuctory tariffs have been in
use, will appreciate the ‘very great handicap
arising from supplies having been available to
some users ab rafes which were too low. Tariffs
should be on right lines from the outset,

In_conclusion, I have to express my thanks to
the Electricity Supply Commission for permitting
me to express my personal views to you on this
subject, and I am grateful to your Association for
having given me the opportunity to present this
paper,

The President: I am sorry Mr. Milton has had
to eondense his resumé of his paper, which is now
open for discussion.

DISCUSSION.

Mr. Rodwell: Mr. Milton is to be congratulated
on his thoughtful paper, the discussion of which
must inevitably throw light on many of the
obscure problems of costing and charging for
electrical supplies.  Equitable solution of such
problems is the very life's blood of any under-
taking. The author has shown that the person
responsible for the design of tariffs should be an

. engineer who has a good knowledge, both of

economies and psychology,  With these qualities
and reliable and up-to-date statisties of his own
and other undertakings, he should be able to keep
a check of all developments which are eceurring
in the various spheres of the undertaking and so
deduce and advise changes in policy from time to
time which would promote the maximum use of
electricity for all desirable purposes,

The author has expressed the opinion that
electricity undertakings in this country, having a
monopoly, should base prices on the *cost of
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service " and not on the  value of service.” This
is & fundamental principle and one upon whieh [
eannot agree entirely.  Certain services are of
more value to the consumer than others and have
a certain degree of * inelusticity,” reased
consumntmn does not follow as a consequenca of
ce veduction; therefore, these services should
mr_v the greater proportion of the total " fixed
eosts ™ without materially restricting their use,
allowing smaller allocations of “fixed cost” to
other services, which are of a competitive nature
are “ elastic.” Competitive services, pnmen—
larly industrial and manufacturing, require a
lower tariff to promote utilization te an economic
mmdmnm. For instance, Johannesburg is
imarily a business centre and the demand is of
a dnmt;c and business nature. Owing to some-
what high site values the industrial lnm-l does not
com)

pare
load there at low mrLH seales is gund business.
Industries require a large number of employees
who reside within the municipal area, contributing
to its rates and to its business, and whilst thera
may be little if any profit for the electricity under-
taking, the electrical engineers are broad-minded
enough to realise that many other benefits acerue
wh tlhz supply nuthorities and to the city as a
whole.

wever, it is essential that all undertakings
a.hould periodically  determine, as ncmy as
possible, the cost of supplying each type of con-
sumer and ascertain whether all are eontributing
their just proportion of the cosis,

The guthor is to be congratulated on his
courage in setting out in a paper to our Associa-
tion simple explanations of the quantities used in
electrical engineering, because, as he states, a very
real difficulty is the layman's inability to grasp
the significance of certain terms used in agree-
ments for the supply of electricity and in dis-
cussions on costs. It would be well if the writer's
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ple explanations, which after all ought to ba
daily use among Municipal Electrical Engineers
and possibly among the Chairmen of Electricity
Committees, reached the lnymen mentioned who
are presumably the consumers,

In the paper it 1s suggested that large power
consumers supplied direct from the power station
should receive special consideration and only be
charged the costs at the power station, which
must mean generation charges plus a slight
incrense to cover the special equipment necessary
to give that consumer only supply, This policy
ean hardly apply to a large undertaking where the
distribution eharges must be averaged out over
the entire avea of supply, and any industrial con-
sumer, whether in an industrial zone or adjacent
to the power station, must be charged on a fixed
scale,  Further, to design a chavge based on the
actual time of peak load of the eonsumer may have
awkward consequences, as a type of load which
may at present be mainly “off peak,” i

i by and low
tariff inducement, may grow to such an extent
that the system “peak " may spring up at an
entirely different time of the day. While the
average total cost of production is being slightly
reduced, the incremental eost of production for
this partienlar load may be increasing rapidly, and
the load which was formerly welcomed may have
1o be taken at a loss, without readjustment of its
tariff. 'This has occurred in several of the smaller
towns in Britain, the svening lighting peak having
been exceedad by the mid-day cooker load. The
managers of these undertakings have now to solve
this difficult problem.

As you are probably aware the possibility of
standardising tanff in Britain is under serious
consideration. The diversity and great distances
would make this diffienlt of ‘achievement here.

The author divides the cost of supply into twn
In

parts — fixed costs and variable costs,
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arriving at fixed costs, the author has not
rendered clear a point w s only of significance
‘when considering domestic and other small con-
sumers; namely, that the eost of meter reading,
rendering and collection of accounts and other
small items bearing no relation either to demand

or energy consumed, must be viewed as a lump |

sum annual charge separate from the fixed costs
per kVA demand,

The writer states that it is often found that
ists, object to
the relatively high charge per kVA and prefer a
flat rate even when the average per unit on the
two-part tariff works out less than a possible flat
rate charge. This was found the case in
Jn]mxmmihnn; when the two-part tariff for manu-
facturers was introduced a couple of years ago, but
all that was necessary was an educational cam-
paign among  the industrislists, and to-day,
complaints are few, the consumer realising that
the current charges are largely in his own hands
and that increased efficiency means lower
electricity costs.

In speaking of domestic supply. Mr, Milton
seems to favonr the " room basis" as a more
equitable method of charging. This system has
been in force in Jnhnnnanl:urg for many years and
has given entire satisfaction.

1 am unable to agree entirely with the statement
that only from 70-90 per cent. of the possible high

rate units are consumed by domestic consumers,
To-day, with the low cost of household appliances,
the primary units are invariably consumed, and
the undertakings have to thank the humble
electric iron and kettle largely for this fact. The
service charge system which may be viewed as an
insurance against the * fixed charges " is certainly
playing safe as far as the undertaking is concerned
and in Johannesburg would possibly create more
hardships with consumers than in coast
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centres. Johannesburg consumers having regular
annual leave of, say, a month the service charge
would operate, whereas on the room basis there is
no charge levied during the period when there is
no consumption, and the annoying psyehologic
effect of charging these comparatively small con-
sumers for supply not used, is evaded. I am
aware that it may be contended—available service
should be paid for, but, & satisfied consumer is an
asset of definite value,

‘The advent of centralised * Ripple Control " to
our systems will, in due time, give us a very usef
and “powerful means of controlling several
different types of service, to reduce peak demands,
improve voltage regulation and improve the load
factor of the system. Controlled services may,
of course, be compensated by reduced tariffs if
the nature of the load warrants this.

Ripple control being yet in its infancy, it is
difficult to prediet what alterations in the methods
of metering and charging may be evolved. kVA
metering may be “rippled ” to give demands at
certain times and not, as at present, at any time
during the 24 hours. Possibly fwo-rate meters
may also be operated by this means, We may
anticipate many “developments in this sphere
within the near future,

Mr. Milton has maintained his. reputation for
presenting a paper, not only of great interest, but
of considerable practical use,

This comprehensive paper describes and sum-
mariges the various tariffs in use and will serve
as a useful text book and guide to those
sible for the management of electricity under-
takings, especially the smaller ones, in approaching
the question of framing tariffs and giving effect
thereto to suit the particular requirements, and
our thanks are due to the auther,
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in his paper is to be found sound reasons on which
to base these charges. To my way of thinking
the only method to base your charges on is on the
total costs of the schema,

Compare Umtata with Standerton, The former
station supplics practically all its load for lighting
and small power but no industries, while the latter
supj 60%, of its load for industrial power. It
i8 evident that a tariff to be suitable for these
places should be based on the costs of the under-

ing.

I think this paper should have gone a little
turther and coupled tariffs with our old friend
Reilef of Rates, In this respeet all ground which
is not served with electricity and water services
is necessarily of Jower valué to the Municipality
than ground which has these services, If, there-
fore, the value which electrieity adds to this
ground was immediately recovered as rates it
would certainly ease electricity profits being used
for this purpose.

Again in fixing tariffs Mr. Milton favours or
seems to favour the room charge, This charge
can be applied in two ways:

First, as a certain number of units per living
room at a higher rate and all units used in excess
at a flat rate, such as, say, 5 units per living room
at 6d. and the balance at 1d. per unit.

Secondly, a serviee charge can be made and all
units sold at a fixed amount, This service charge
would vary for different size houses and could

ed on the living rooms, @ service e
muilg be, say, 2/~ per living room and all units sold
at fd.

Comparing these charges the first tariff is
straight forward and is not misleading and
the use of eleetriei All ici




is charged for and in return for the consumers’
money electricity is given. The second tariff
charges a service r.hargs for which no electricity
is given and all consumed can, therefore, be
supplied cheaper tlmn that in the first scale.

Mr. H. A. Eastman: A point to which 1 would
like to draw attention mentioned in Mr. Milton's
paper and which was referred to also by Mr.
Rodwell, is that in fixing the tariff rates it is
necessary to give due consideration to the
psychological reactions of existing and prospective
consumers to the details of a two-part or all-in
rate of charge. When caleulated strietly from an

analysis of cost to supply a particular service the
“high price " section of sueh a rate may prove to
be so great as to frighten away from that service
the very consumets whom we wish {0 encourage to
use it notwithstanding the fact that the *low
price” section of the rate may be an exceedingly
attractive one and that the average price pavahle
for a given normal consumption is reasonab]
abvious procedure is, of course, whilst giving due
consideration to other relevant factors, to reduce
the “high price” section of the, rate to such a
figure as to avoid that objection and to raise the
“low price " section to such a figure as to bring
the average cost per unit for & normal monthly

him to use still more electric energy within his

These comments apply n-.uLurly to supplies
for domestic purposes where there is a wider

diversity of types of tariffs than for any other
service. Mr. Rodwell, for m&tlune mentioned
that in Johannesburg they preferred in their
domestic tariff rItE 1o quote the *high price”
aecuun of the rate aa & specified number of units

T00m per nlahvely high price and
tn offer all electric y consumed in excess of
that quantity at a very I.nw rate of charge.
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Mr. Milton in his paper has mentioned that
method of charge as well as that which quotes a
charge based only on the number of rooms ‘and a
low rate per unit and 1 would like to draw
attention to the fact that either of these methods
of eharge can readily be converted into the other
by merely in the first ease crediting the total cost
of the specified number of units at the high rate
of charge with that number of units at the low
rate 5o arriving at the nett cost per room per
month exclusive of electric energy and in the
second case by acting in the reverse way.

In the one instance the consumer feels that he
is at least getting something for his fixed monthly
charges in the shape of & certain number of units
and in the other case the supply authority says in
effect quite elearly what the consumer should pay
as his assessment of the overhead charges on the
undertaking irrespective ns to the quantity of
electric energy he uses, Here again the psycho-

ical aspeet of tariff rates is clearly seen and
opinions differ as to which system is to ba pre-
ferred, In Capetown we dropped the first-
mentioned system in favour of the second some
years ago because we felt that the latter would ba
more popular through the greater simplicity and
straightforwardness of expression of the intention
of the * high price " section of the tariff rate than
applies in the case of the former,

No serious difficulty was met with when the
change was made,

The dent: As Mr. Milton has mentioned
hydro power, 1 would like to offer s few remarks.
We have here a hydro plant and the tariff is much
lower by reason of the lower capital eost of the
installation. In Umtata we have a very low hot
water rate of 1s. per 100 watts, The explanation
is that we saw the possibility of ereating a new
peak load by means of cheap hot water and by
dividing it up into three sections. We have to
bear in mind the eost per unit sold,
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Those familiar with the pitfalls encountered
know that a hydro plant must be watched very
carefully in order to ensure power. If you reduce
your cost and have o more. power sou will
cripple yourselves, we had no prospects of
further hydro power we could not think of
reducing our tariff. We run on a 60 per cent,
load factor, and I do net see any possibility of
going beyond 70 per cent, We are showing a
profit now and are building up a reserve for ths
future. (Applause.)

» Foden: Tariffs and revenue are bound up
one wnch the other. I should like an expression
af opinion regarding the desirability of building
up & reserve fund and what percentage it should
be to the capital expenditure of the Undamkmg
What does Mr. Milton consider the most desirable
method of financing extensions as this is a subjeet
all of us are faced with from time to time?

At present the two methods usually employed
are:

(1) By means of raising a loan.

(2) By means of monies available in the
réserve

The former method involves annual ecapital
charges, and over a long period of time is most
expemwe to the community.

Should not tariffs be so formulated that an
adequate reserve fund may be built up and be
available for finaneing eapital expenditure? Iam
sure Mr. Milton's r!nly will be of interest to all of

'l'hehtvnuulenl Asﬁan is short, Mihm:ﬂwn lr}‘u
agreed to communical rough
Secretary for inclusion in the prinied
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REPLY BY MA. W. H. MILTON
(Communieated),

Mr, Rodwell drew attention to the desirability
of eonsidering “ value of serviee” when framing
tariffs, and mentioned the benefits to a Municipal
undertaking, arising from Electricity Department
development, were not to be found in the finances
of the Electricity Department alone but in in-
ereased revenue to other Departments also.

I Municipal electricity trading was in com-
petition with other electricity traders, then the
** value of service " prineiple, in application, would
be subjected to restrictiva influences not present.
where electricity supply is virtually a monopoly.
Such influences would restrain variations in price
Lo reasonable limits. As pointed out in my paper,
Municipal electricity supplies are virtually mono-
polies, and therefore the application of the * value
service " y‘ﬂnniple is open to serious abuse.
Further, when the “ value of service " prineiple is
applied as a general practiee, and an undertaking
is not working for & profit, it follows that certain
users of electricity are actually paying for losses
incurred by the supply to other consumers, b
cause profit from some entails loss from others to
produce the net results of cost equalling revenue
on the whole undertaking,

Exceptional cases do oceur when there is every
justifieation for adopting a “wvalue of servics”
basis.  Admitted that the development of an
electricity undertaking should, and does, improve
the finaneial position of other Municipal Depart-
ments, but this aspeet is more appropriate to the
question of relief of rates than the framing of

Dangerous precedents may be introduced if
normal supplies are considered for acceptance on
ecial tariffs based on the benefit of the load to
e undertaking, ie., the effect on revenue and
expenditure by the omission or aequisition of one
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particular consumer. On the other hand, * off-

peak” supplies may quoted special terms.
Tlma however, is tan| uunt to eonsidering such
loads on the basis of “ value of serviee” but only
where the value of service is less than avernge
cost of producmnn 1In any case, these terms must

d with a view to d whether

or not the value of service is such that the load
could be supplied with benefit to the supply
authority, Further, the time of day during which
the peak load oceurs is apt to change with the
development of an undertaking, and therefore it is
necessary that a supply authority, in offering
“off-peak " terms, should have full control of the
period during whien such off-penk supplies are
given. It is only in such cases that such supplies
can be safely regarded as * off-peak,” because they
can always be restrained to off-peak periods with
changing times of peak load, (For exumple
certain Municipalities which a few years ago
perienced a severe evening peak which estshlmhed
the selection of plant capacity, have since
experienced day peaks eonsiderably in excess of
their evening peaks and it is now the day peak
v:hw;\ decides the magnitude of the plant msmlla-
ion,

Mr. Rodwell questioned the desivability of
lnalylmu the eosts of supply at the power station
to form a tariff for supply at this point. 1

final cost of delivery at consumers’ terminals on
the general network, Further, in order that any
large block of load, say to an outlying eentre not
necessarily within the Municipal area, which is
taken straight from the power station busbars,
can be costed reasonably, a tariff to meet cost u
the aower station should be known, because such
loads may beu.ltennnwmx benefit to a supply
authority without bearing l't'mn of the cost
of distribution whmh is 1ml ed in the tariffs



designed for applieation in the supply authority’s
(Municipal) area.  As I pointed out in my paper,
it is reasonable to assume, for general purposes,
that distribution cost may be averaged amongst
the entire community benefiting from the elec-
tricity service and no attempt need be made to
segregate the costs between small groups or
individual consumers. Cases do arise, however,
where segregation may become necessary, and this
aspect is mentioned in the paper under the sub-
heading * Zoning."

The point has also been raised that certain costs
are independent of the maximum demand or units
supplied and are, therefore, not properly coveved
in the two-part tariff recommended. Such costs
inelude expenses in conneetion with meter reading,
rendering of accounts, testing, ete., all of which
items of eost do not vary appreciably as between
consumers, being much the sarme regardless of the
type and magnitude of a consumer’s load on the
supply authority's system. These costs, howev r,
are usually small in relation to the total fixed costs
of electricity to be apportioned, and mn many
instances, ave absorbed in either the kVA or unit
rate, In some instances, however, the tariffs
inelude a meter rental which is intended to cover
these special fixed costs, while in other instances,
tariffs include a fixed monthly or annual charge
(s0 termed) frrespectiva of the consumer's
requirements. In my paper 1 have dealt with the
subject of tariffs very generally, and there are
many such details which would arise in practice
which have not been dealt with specifically.

Councillor Venter has raised the question of the
recovery of the cost of eivil works (and similar
Irrecovernble costs) in enses where there is o
likelihood that an undertaking may be retro-
gressive, This problem is similar to the problem
involved in supply to a consumer who requires

ricity only for a limited period, Whilst
certain civil works are of n permanent nature, they
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y become redundant or obsolete (and therefora
vulu!lesxs] well within their otherwise useful life.
Expenditure of this nature should be recovered
within the period of useful life of the asset by the
establishment of adequate Reserve Funds.

To secure the finaneial position of an under-
taking against the possil of mdent and more
rapid obsolescence than pated, it
may be necessary from time to hme to ni!.ar the
rate at which reserves are built up. l.n 80 far as
the Electricity Supply

the amounts set aside knwurds 3 Reserve Fund to
cover
repairs (not being ordinary mnmt.ennm:e) has
betml!dhmxtsd to a maximum of 15% of the loans
rais

Should a auppiy nuthomy determine ﬂmt Jts
reserves are excess coul

absorbed in the undem.Hng' during perioda o{
extension from time to time, but the effect of
this is to reduce the cost of operating the under-
taking below normal for some time thereafier,
g:él there is n}wm a powbiu!y that, either the

costs t be maintained with con-
tmued devulopment, or i.hal hrge apparent profits
. e, the is inflated by the pur-

c of umnt ineurring mmvde.nv.
annual costs thmla'h revenue will probably eontinue
to increase,

Couneillor Robbins has drawn attention to the
use of the word “ unity " in connection with the
definition of power factor. This is admittedly a
term which has a wide meaning, and in the
circumstances I have taken tha liberty of deleting
it from the paper as it will appear in the Journal,
and have used in its place the word * one.”

v, Berry has submitted arguments in support
of lhe “value of service " basis for the design of
tariffs, but, at the same time, presupposes that
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profits are aimed at, and evidently assumes that
the business of electricity supply is not a
monopoly.  The points he has raised have been
covered largely in my reply to Mr, Rodwell, It is
necessary, however, to deal further with My,
Berry’s suggestion of prefevential rates, whici
may benefit the supply authority finaneially.
This system of charging is adopted by the S.A.
Railways and Harbour Administration (as will be
seen by a study of the railway rate book).
Possibly it will be sufficient for my purpese to
draw attention to the question which has been
discussed at previous Conventions, namely, the
railage vate on coal.  Low coal railage rates are
only possible because high tariff rates are applied
to other ecommodities. For example, supply
authorities pay a high rate on machinery, plant
and equipment. ‘The high railage tariff for
machinery, plant and equipment, in turn often
comes in for a modicum of c ism_and eom-
plaint! 1 do not intend arguing railway rates
problems, and have quoted these items to draw
attention to the difficulty of sati 'ying consumera
by applying preferential tariffs, In my opinion,
electricity supplies, when offered at differential
and preferential rates, are subject to far more
criticism than occurs in conneetion with railway
tariffs, as 50 many more individuals are affected
direetly on electricity supply systems.

Mr, Gregor has queted a case where the peak
load period has altered from the “evening " to
the “day ™ and has pointed out that his domestic
load has become ane which might be considered
on the basis of variable cost only, The require-
ments of both sections of the community, however,
are not markedly different and neither is
negligible in relation to the other, therefore, it
seems reasonable to consider costing the supply
on the basis of averaging the total costs among
e whole number of the consumers on the under-
taking, Justification for *off-peak " consid
tions, even under the conditions of control
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mentioned earlier in this reply, only becomes
posgible when the off-peak load is small in relation
to the actual peak, and further, when it can safely
be imposed in addmon to other existing loading
during the * off-peak " period. In Mr. Gregor's
case, there is no doubt that he cannot control the
Joad which establishes the day peak in order to
mnve it to some other time, nor can the domestic

so controlled, as it depends largely on
thr.- domestic habits of civilization.

The difficulty, introduced by changes in valua-
tion, when the tariffs have been designed on the

is of the valuation of premises, has been
mentioned.  In some cages, the valuation taken
for the purpose of design is the valuation at &
given date, and any change in the valuation with
the progress of time is specifically excluded from
applying to the electricity tariff. Variation of
valuation of consumers' property, supplied at the
inception of such tariffs, does not then affect the
resident's electricity aceount for that partieular
property. Whilst, at first sight, this appears to
overcome the difficulty, anomalies will avise when
new ies are built and also when old pro-
perties are rebuilt.

It is common expur:eme that the valuation in a
given area of a town changes with time, some
areas !uu-mmng in valua while others
value. w._properties are valued on the
bagis of the mndiuuus ruling at the time of
valuation. For example, if the valuation of given
pr&mmn has increased with time after the in-

nguration of tariffs based on valuations at a
ﬂxed date, & neighbouring empty stand may be
oceupied by exaetly similar mises at a muuh
later date, and, when assessed, the tenant may
faced with higher charges than his neighbour duq
to a higher valuation. If, for the purpose of
electricity tariffs, the later valuations' are

adjusted pro rata to the valuation of similar
adjacent premises valued when the tariffs were
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introduced, the protests o Municipality is then
likely to receive from time to time are easily
visualised. In addition to these aspects, other
anomalies arising from such tariffs are numerous.

Mr. Eastman has expressed the view that the
best form of tariff to apply depends on the merits
of each particular undertaking considered, In my
own experience, I have not yet dealt with a case
in South Africa which required a departure from
the service charge basis in order to meet the
particular requirements of any given town,

Perhaps Mr. Eastman had in mind that views
on eleetricity costing and tariffs have changed
considerably with the development of the
electricity supply industry, not the least of which
is the attempt being made to operate electricity
undertakings at cost and not at a profit. In these
circumstances, therefore, many towns have in
force, long established tariffs, which differ from
those recommended in my paper and, as pointed
out therein, a change from one form of tariff to
another form of tariff frequently presente such
difficulties that the eomplete change from the one
t the other form is impossible at one time. Such
changes have been made on o partial basis, how-
over, where those consumers who would not
benefit by the change have been allowed to remain
on existing tariffs while the remainder have been
allowed to transfer to the new tariffs, a reciproeal
process net being permitted. A supply authority
can reasonably take such a step with the know-
ledge that, in the course of time, the old tariffs
will fall into complete disuse, due to the intro-
duction of lower charges on the new basis (with-
out equivalent changoes in the old basis) and also
the migration of consumers.,

Mr. Eastman, however, has indicated that the
room and service charge hases may be regarded as
ond and the same in their incidence. This is only
true where the total number of high rate units (or
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quota of high rate units) is actually used by u
consumer, or alternatively where the eost of the
full quota of high rate units represents the
minimum payment to be made by the consumer.
In practice, it is usual to find that the total of all
the quota of high rate units is not sold, though
the majority of consumers exceed their guota,
Therefore, it follows that there is a number of
consumers who would possibly pay a little move on
a service charge basis than on the room quota
basis, whereas on the other hand a large number
of consumers are paying a little more on the room
quota basis than they would on the service charge
basis if the two alternative tariffs bring in the
same total revenue for the same total number of
units supplied in both cases.

Merence has also been made to the fact that
rtain methods of charging * suit” consumers.
Thlsmsn:mn has always surprised me, as the
principal difficulty met with in explaining tavitts
tn consumers is that they do not know what their
are likely to be on tariffs designed to bring
ld lhe same total revenue but using different
bases. 1 would go so far as to say that almost all
congumers who are used to a service charge basis,
if told of an intended change to a room quota basis,
would raise as much protest as would be
experienced if the reverse were the case. Claims
put forward on the plea of producing Mus-hed
consumers should, therefore, be very caref
examined before they are accep!

Arguments by supply authorities against the
introduction of low rate unit charges often include,
as an objection, the increase in the use of
electrieity which is likely to oecur. This argu-
ment presupposes that more extensive use of
electricity by a consumer necessarily involves
proportionate increased on-peak use. In my view,
this is more uku!v to be the exception than the

general rule, as the increased facility for the use
uf ulectnctty mtroduoed by lower unit rates, more
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generally involves extended hours of lighting and
the use of incidental apparatus during off-peak
intervals than it does an increase in use during
the very short period of the usual peak load
experienced by supply suthorities dealing with

mestic consumers,  Looked at from the point
of view of lighting, it is not likely that the lighting
intensity used by individuals will be incressed,
having in mind that the differences in the unit
rate visunlised in this are i
relatively small, though appreciable in their in-
cidence on the monthly bill,

One point, however, is definitely brought to
light by this aspect of the discussion, namely that
if, in adjusting the demand rate and the unit rate,
the unit rate is made too high and the demand
rate too low, the incentive to make protracted use
of electricity, rather than periodic high rate use,
is reduced, and this should be borne in mind when
designing the tariffs,

We must thank Mr. Eastman for drawing
attention to the fact that capies of the reports of
Committees, appointed by the Ministry of Trans-
port, on the standardisation of methods of charge
and tariff rates vegarding domestic supply, are
obtainable from His Majesty's Stationery Office
at a price of about 1/- each, as these documents
are very valuable to those desirous of further
information on the subject of tariffe,

Mr. Nicholas haé eonfirmed the views that [
expressed in regard to tariff design where the
power is obtained from a hydro electrie station,
his own case indicating that, with the course of
time, it is necessary to operate prime movers
using fuel, and therefore involving appreciable
variable costs.  He has elaimed that the use of
Diesel engine plant at Umtata results in a saving
of £500 per anmum. This s apparently the
difference  between the total annual cost of
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capital charges and maintenance costs for an
equivalent hydro plant. A further point which
emerges from Mr. Nichelas's remarks is that, to

of maximom benefit, hydro plants should be
designed for base load purposes, leaving peak loads
to be met by less costly generating equipment.

Mr. Foden has also raised the question of the
establishment of reserves, but has added the
problem of financing extensions from Reserve
Funds in preference to finaneing them from loan
funds. If the established reserves have reached
such a position that they are in excess of reason-
able requirements, then the financing of ex-
tensions from reserves certainly provides an out-
let for the excess. The idea of the reserve funds,
however have available purchasing power to
enable a supply authority to meet conditions of
accident and obsolescence as they oceur. If the
funds are invested in their entirety in the supply
authority’s undertaking, then they are no longer
available to finance contingent or obsolescence
extensions, and financing such work may present
a difficulty, not only from the point of view of
increased costs of operation at a stage when there
should be no inerease, but also in view of the
msalbﬂlty that, at a time of emergeney, loan

ds may only be available at high rates or,
possibly, not at all.

During general discussion, I have been informed
that the principal diffienlty usually experienced
in imposing a service charge rate is that pur-
chasers object to the serviee eharge for which
* nothing is received.” Examples of costs of this
nature, which are accepted without demur in
every-day life, are many. From a supply
authority’s point of view, the example of a con-
sultant or legal counsel retained by a Municipality,
offers a parallel case.  Such gentlemen are paid a
retaining fee which is equivalent to the service
charge. The fees they are actually paid by the
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day (or by a percentage on the cost of work they
carry out) for services rendered, may be likened
to the cost per unit of eleetricity.

Onee again, Mr, President, may T thank you for
the opportunity your Association has given me to

present my views on this subject.

The Convention adjourned for refreshments at
11.10 a.m. and resumed business at 1180 a.m.

The President: The next paper is by Mr, Mail,
which 1 have pleasure in asking him to read in
abstract and to explain to us the various slides he
is showing which are referred to in the paper.

Solid Airless Injection Diesel
es.

By W. MORTIMER MAIL,
Town Electrical Engineer of Kokstad,

This paper deals with the practical side of my
experience of running airless injection engines,
erude ofl engines, especially 2-stroke engines, and
attempts to show that these prime movers can be
efficiently and economically used in the produetion
of electricity for & small town,

In the Kokstad Municipal Power Station there
are four sets, namely :

57 HP. 30-kW. d-atroke sngine.

208 HP. 98kW. Z-stroke engine.

208 HLP. 92kW. Sutroks sngine.

350 H.P. 120kW, wuper scavenge S-utroke

These sets are available for service 24 hours &
day eontinuously ready to carry loads varying from
20 kW. to 150 kW, In order to deal with these
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mnrlltlons the engines must be very flexible and
have to be capable of heing started up
lt imy time instantly. They must also be able to
take load at once, and having regard to the fact
that extremes of temperature are experienced
ranging from 20 degrees of frost in the winter to
degrees in the shade in the summer, and in
view of the fact that the altitude of Kokstad is
4,600 feet above sea level, the arduous conditions
under which these machines have to operate will
be appreciated.

30-kW. +-5TROKE ENGINE,

The 4-stroke 30-kW. set is now too small to
handle the minimum load and is, therefore, used
in conjunction with other sets during peak loads.
This set is also used as a booster Bel as explained
further on,

This engine has run 86,875 hours in 104 years,
dur!.nw which time the fnllmr.mg replacements and
repairs have been necessary :

At 5,000 hours—New rings,

At 15,000 hours.Oversise “rings.

AY 23,659 hours—New cylinders, pistons and rings, Tha
ongina was complotely dismantlod
aad new main bearings and fuel
mp parta ronewsd.

A 85,368 hours—The main shaft had all its jotirnals re-
ground 1/16%,  (This job wus done
in Durban) New main bearings,
bigg ends, and fores foed were fitted
ta nll oxhaust rotkers, New rings
wero also fitted.

During' the first 24 years considerable trouble

experienced with big ends, but since using

he present lubricating mi no trouble has been

. Previous to this, three well-known

brands were tried, That was eight vears ago—

since which time lubricating oils have all
improved.
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Another point about this engine is the attention
which had to be given to spill valve seats and balls
in the fuel pump as these wear and can upset the
running of the engine very considerably. This is
especially noticeable if two sets are running in
parallel,  (Sample of spill valve seating and ball
submitted.)

Lubrication to this engine is on the foree feed
principle from the erankease, but when the over-
haul referred to previously was carried out at
35,863 hours a connection was taken from the
bottom of the crankease to an outside tank
separator, heater and filter, so that some of the
lubricating oil eould be drawn off daily and filtered
while the engine was running, A priming pump
ha]ﬂ also been fitted to ensure that all bearings get
oil.

This 4-stroke engine has given good service,
but entails a eonsiderable amount of maintenance
in the cleaning of valves which has to be carried
out every 70 to 100 hours,

OPERATING RESULTS DURING 10§ yours +—

Total running 36,878 hourn.,

Fel sonsnmpt 000w, per wnit gonerated.
Lubrieating oil consumption 0.02pts, por unit generntod.
Total units gonerated ... 603,606,

REMARKS : Maintonanco costs hosvy,

TWO-STROKE ENGI

The two 2-stroke engines are three-cylinder
Pelter atomie solid injection two-stroke erankcase
compression Diesel engines, ench rated at 208 H.P.
at sea level and coupled to 92-kW. British General
E e running at 300 revoluti
minute, ~ Each of these machines has beer in
commission over eight years, during which time

the following operating results have been
obtained :— |
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No. 1 Patter:
Tatal running titso ..
Averago Joad
Maximum load ... .. . 100 kW,
Fuel consumption ... .. 0,790bs. por unit generated
Lubricating oil consumption 0.03pts. per unit generated
Wo. otter:
Total running time 10,539 hours.
Average loid e 38 KW,
Maximum load 100 kW
Fuel consumption 0.5bs. per unit gensrated
Lubricating oil consumpsian 0.085pts. per unit gonaratod
is by outside calibrator

lnrce drip feed, so that on light loads the con-
sumption is heavy, but on heavy loads it is very
good.  The general average “on load factor " is

All lubricating oil is filtered in a Streamline
Filter and returned to the engines with 50 per
cent. new oil added to it. From the 2-stroke
engines there is practieally no sludge and the
filters are very clean,

Heads have been taken off at intervals of
Approximately 2,500 hours and pistons are with-
drawn, during which period very little carbon is
gg;;mmd and rmga are not gummed up but just

me d

Original rings are still in use, l’mnuuy no
Wear taken place and the compression is as
good as when the machines were first installed.
Comsumption figures also are just as good as when
the engines were first started up.

On a few oceasions heads have been taken off
to replace faulty rubber rings and washers for
sealing water jnlnza Cylinder wear has been
negligible.

Fhel ol pumps gave trouble at first due to

metal becoming fatigued and cracking. The
makers replaced all pumps free of charge, but the
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same trouble oceurred again. The makers have
sinee improved the design of the pumps which
should now eliminate these troubles,

Bearings

All main bearings are the original ones and
have not been touched. Big end bearings also
are the orginal ones. Two big ends developed
eracks in the white metal. These were spot
welded and replaced, sinee when they have béen
running satisfactori]
Crankshalt Allgnment :

This is checked approximately every 1,000
hours and has not rvequired any serious
attention, the alignment being very satis-
factorily maintained.

Fuel Pump;

No seatings have had to be replaced on these
engines but the steel balls are changed fre-
quently as it has been found that it is better to

ke certain of balls being in good condition in
erder to forestall trouble. The balls are bought
by the gross and are inexpensive,

No trouble has been experienced with cooling
water or heads, water enters the engine at
approximately 110° F. and leaves the outlet at
approximately 1257 F.

From slides to be shown of the Atomic Diesel
Engine the simplicity of its design is to be noted,
a8 well as the removable water jacket and the
calibrator drip feed method of lubrication.

Further note should be taken of the removable
cover of the cylinder, and the machined combustion
chamber, the water passage holes, and the air
starting inlet valve,

In the Piston and corneeting rod assembly note
should be taken of the.very large size of the big
end bearing, resulting in low bearings pressures;
also the small well cut in the bottom half of the
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largre end bearing which uets as a small reservoir,
collecting oil when the engine is stopped and,
therefore, ensuring an immediate supply of oil
when the engine is started.

Governing is very good on these engines as
from no load to severe averloads voltage variation
iz only 3 per cent.

Atomisers :

At frequent intervals these have to be checked
and the needles have to be ground into the cones,
for which purpose knife polish and brasso is used.

For testing and checking the Atomisers it is
essential to have an Atomiser testing outfit. Such
an outfit wis made out of a disused fuel pump
and a gauge reading (o 8,000 lbs., and also a Bosch
test set, reading in atmospheres, was procured
last vear. These two test outfits have proved
very useful as it enables not only the Atomiser but
also the fuel pump, to be tested on the engine
while running.

A section through the calibrator lubricator
pump unit shows that all oil pipes are outside the
engine exeept for one feeding the erank, which
is fed through the side of the erank case to the
oil ri

Cylinder and Orank Case :

Note the rigid eonstruction, cleaning covers for
the water space and large inspection doors for the
erank case. e Cran! is. cl APProxi-
mately every 500 hours, and very little sludge or
earbon has been noticed,

Crank Caso Alr Plates ©

These have had a few extra springs at odd times,
but have given very little trouble.

Remarks 1

~ Very satisfactory running, and maintenance is
very ;{E

ht.
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H.P. COAST RATING SCAVENGE PETTER
UNI W AIR! JECTION ENGINE.

JUNE, 1938.

ad Engine.
I in Kokstsd. As this
& ahort deseription will
the first fro
efully in the first 500

the

The engine has {oir oylindors, 8§ bore and 13-inch stroke,
‘and its rated pawnr s 950 FLP, af 500 R.PM

Covers rémoved showing valve gear, ste.
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or head deviga gives a fat topped eombustion

The el

and two of the hends are
Internal valves are fitted

fitted with air starting valves.
%o direct the waling water to the atomiser and to the spacs

betwoon the exhuust valyes.

pumps and atomisers are of the CAY - BOSCH
type. ‘The pumps—one for ench eylinder—are placed mear
their respective eylinders so that tho delivery pipes aro shart
and of tha same langth o in ono atomiser to each
exlinder louted at the centra of the cylindor head,

=

cnge piston, showing spherical
apnces

Bectional view
small

aring and oil cool

whic

The pisto aro oil eoold are of cast iron.  The
erawna a0 machined all over and the combustion chambors
are of aymmetrieal form.  Haeh piston has four groaves for
comprassion rings, each groove carrying two rings spigoted
togother. Two seraper rings are alsa fitted to sach piston.
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Piston and Gonvecting 1t

amall end
boarings srs of
tornal leads aro provided
g oil from the Tubricating systom 10
o to the erankewse.

ety rods are H pect
boarings are spherical.
brousa lined with wh
for conveying the con
the pistons as
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THE WORKING CYCLE.

The complete eycle of operations is performed
in one revolution of the engine erank

_The piston, on its upward stroke compresses the
air in the cylinder to a pressure of about 450 Ibs./
8q. inch. The fuel oil is injected by the centrally-
placed atomiser in a cone-shaped spray, The
finely divided oil particles penetrate the turbulent
air and intimate mixture results. The resulting
combustion is very complete, The atomiser is
arranged to deliver the fuel at correct atomising
pressure, irvespeetive of the load and speed of the
engine,

As the piston nears the end of its downward
stroke, the exhaust valves “C” in the cylinder
head are opened, the air ports * A" being still
closed. This allows the exhaust gases to expand
to atmospheric pressure before the scavenge ports
open, preventing any exhaust gases passing back.

On the completion of the power stroke, the
exhaust valves “C" are fully open and the
remainder of exhaust gas passes into the manifold.
The exhaust valves close slightly before the air
ports on the upward stroke of the piston, so that
the cylinder is completely filled with cool air, The
scavenge air is supplied to the eylinders from a
gear-driven blower “B" ai a pressure of about

Ibs./sq, inch into a cored passage in the cylinder
block round and between the eylinders to the
scavenging ports through which the air flows
upwards to the cylinder head, effectively seaveng-
ing the exhaust gases.

The patented arrangement of ports in the
eylinder are arranged tangentially and radially so
ns to give the air stream definite swirl and
turbulence.

The piston continues to ascend on the com-
pression stroke, and the cyele of operations is
repeal

Porfect Scavenge !

Perfect scavenge is obtained by (a) efficient
blower, (b) overhead exhaust valves, (¢) patented
arrangement of ports.
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Complets Gombustion :
Complete combustion is obtained by speeially
designed combustion chamber, resulting in in-
visible exhaust.
Spherical Small End Bearings :
The spherical small end bearings and oil eooled
pistons Mhm for long periods of overload without
overheating.

Very modernte exhaust temperature,

Cylinder Liner, showing position of ports.
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The cylinder housing is of monobloe construction
with detachable liners. The bedplate is
iron deeply ribbed and s
ally and laterally. The
nected to the bedplate by

!
1]m ml in m\, lubrics
a bleed pipe being
and delivered to a

! mu i
s,ht»m is continually filte
taken from the pr
streamline filter which incorporated in the
engine, and from the filter ofl is delivered to the
reservoir of the lubricator, which controls the oil
supply to the eylinders and 1 the over-
flow returning io the sump. The lubricating ofl
pumps are driven from the forward end of the
ft by means of a duplex roller chain pro-
vided with an adjustable jockey,

The cooling water cireulating pump s driven
from the forward end of the engine by a laminated
u..um. belt ficm a V grooved pulley on the erank-
shaft

Hectionnl View of Blowar

Scavenging air is supplied by 4 rotary hloher of
the Zoller type, The blower which is driven by a
chain of gears from the crankshaft has a d:sphae—
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ment volume LI times that swept volume of the
engine pistons. Pressure is at 14 Ibs. per square
inch.

The governor is of the vertieal eentrifugal type
and the rning is arranged to comply with
BSL nents. There is a hand eontrol for
speed m]JuaLmeuts

Suporscavoniy Govurnor Gear, showing detafls (front
wover removed).

Starting is effected by compressed air and the
nominal starting air pressure is 850 lbs, per square
inch but no difficulty has been experienced in
starting with 250 Ibs.  The air starting valves are
operated from the camshaft, the air pipes being

from these valves to non-return valves in the
heads of two cylinders,

Any fumes from the crankease are led to the
seavenging blower suction. The engine is very
compact and it has a neat and clean appearance.
All parts are readily cccessible.
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MAINTENANGE AND OPERATING EXPERIENCE.

By the end of September, 1989, the engine had
run for a total of 5,506 hours, The engine was
examined at 142 hours for alignment, lubrication
and general condition Everything was found to
be in excellent condition. At every 100 hours
check was made on the engine and during this
period the exhaust valve on No. 4 eylinder was
found to be wearing at the end of its stem, This
was found to be ecaused by a wick failing to feed
oil to the end of the stem. This was rectified and
since then no trouble has been experienced with
the valves.

At 1,626 hours one of the blowers gave trouble
due to the end bearing nearest the il ecooler
running excessively hot on a very hot day (engine
room temperature being 120 degrees) and as the
clearance on the blower blades was very elose it
seized on to the barrel of the blower, This was
repaired and since them no further troubls has
been experienced.

At 1,500 hours the engine was completely dis-
mantled.  All -parts were examined for wear,
including the oil cooled pistons which were all
dismantled. The small and big ends and all their
parts were found to be in excellent eondition.
Very little carbon was found on the heads but
about 1/82 thickness of earbon had deposited in
the exhaust manifold,

AL 4,000 hours the engine was again dismantled,
including pistons, big ends, small ends, blowers,
streamline filter, ' All parts were found to be in
very good condition. ~ Very little earbon had
deposited, except in the exhaust manifold where
about  inch was found, caused probably by light
loads. ~ Tn the air inlet ports close to- the piston
opening there was a small quantity of soft carben
due to a small amount of blow back, The Burgess
silencer has not been cleaned and seems to be in
very good order.
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The following is a brief summary of the
dition in which the engine was found after 4, mw
hours!

Clinder heads .. Slight carbon depoi

ort. covers it carbon doposit
Crank case . i
RO i S I e satbon deposit
at outaide edige ol
thick.
0il

cooled inter
o

T \m clenn—no wear.
) B0 weur
ul oo \wy good,
Rings Vory good and very choan, all in
ood urder.
Exhaust valves ... Seats pitted -lululy. stems and
Guides elean and ‘olly.

Vory good.

(}nmk-.‘uil. fatigs
Zaro rondings all cranks

bt it

and ports .. .. Dirty, 1" thickness carbon.
O filter ... " . Noedsd cleaning
Atamisars e, Qoo born attande]

to four times G‘WJ
llnl whecked every 600 lllll 3
Fael pumpe . Good.
Fuel oil filtor ... . Tllll il cleanod n:umlu‘l\
ry 300 haw-. ut Tyl o

o 18 very oew S

Engi peed ... s varies  approximatol k.
e RE. !m'\'" load ‘to fal
4 load—adjustment can be made

by adjustable governor.

Fxbunt on ontside 1 i ipossible o dotect any sign
silencor . f exhanst eolour fmm no lond

Performance figures for this 250 H.P. super-
& avenge 2-stroke set for for the Iut six months
ending June, 1939, are as follows :-

¥uol oil consumption . .. 072 lbs. per unit. genarated
Lubricating oil eon-
wumption - . ... .. (.08pts. ner unit gesarated
1 v in operation .. .. 1783,
g Average load 0 kW
{eapecial note) 3 V.
Poak load . .. 130 kW,




It will be noted that the engine has & rating of
250 horse-power which is considernbly more than
the power required for the 120 kW. generator to
which it is coupled and therefore militates against
the attainment of better operating results than
thosa given above.  Although an engine having
the correct margin of power was speeified, an
alternative tender for a larger and more medern
engine, which was offered at no extra cost, was
accepted with the intention that when the load
increase requires more generating plant eapacity,
the 120-kW. generator will be replaced by one of
170 kW. When this day arvives better aperating
results will be obtained as has already been proved
by test runs on the engine during which, with @
lead of 150 k.W. aver a period of one hour, the oil
consumption wis 0,55 1bs. per unit generated, the
units being metered at the switchboard and not
on Brake Test.

All fuel oil s metered to each set and the weight
of oil is taken at 0.9 Ibs. per gallon.

The following data also relates to the per-
formance of these engines:—

Inlst water tomperaturo . 110 degross
Outlét water tomporaturs 130 dogries

lemperntire e

averngo on each. eylinidor 40 dog.

) Posaille fall lpad—800 dog.
mon.

deg
il

| oooler (emperaturs
jescl lknock

I& b,

(Blowor —Slightty
naiay.

(Valves  —Slight

(Engine poise—Nil,

Diesel fuel oil is procured in bulk in 5,000-gallon
rail cars and is pumped from the railway to
the power station, & distance of 8,500 feet against
a head of 100 feet, This is carried out by a 2 HP,
motor and small centrifugal pump through a 1§

iipe line.  This pump ean deliver 200 gallons per
our,
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Fuel Ol Filters ¢

Fuel oil is filtered at the power station through
three thicknesses of 112 mesh copper gauge in 40-
gallon tanks before being mete: to each engine

there are also filters on each engine.

Water Supply

Water is supplied from a dam in the grounds of
the power station and is pumped into tanks from

which it is supplied to the engines, Stand-by
supply is available from the town water mains.

Hot Water Supply for Cylinders :

The hot cireulating water is retained in tanks and
returned to the engines at nppmxlmnteiy 110° F.
A separate pipe line is run to each engine inter-
connected so that the engines that are running,
supply hot water to all sets so that the eylinders
of any set never get cold. This water is also run
to change rooms and shower rooms, so that there
is always a plentiful supply of hot water available
for the staff.

Booster Plant 1

As the Kokstad Undertaking has a 460,230~
volt, B-wire, direct-current system there is
a voltage drop on heavy loads to the out-
skirts of the town, a distance of approximately
two miles from the power station. Last year
four new underground four-core cables (ready
for change over to A.C. at some fuiure date)
were laid, and the 30-kW. set in the power
station was converted into a Booster set.  This
was effected by installing another set of busbars
with a change-over switch on the main board.
These eables can be switched on either to the main
busbars or direct on to the booster busbars. When
on the latter the voltage can be regulated on the
long distance eables to give an increase of 20 volts
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if required and so maintain the voltage on the out-
skirts of the town the same as at the power station
or even higher. These cables are interconnected
with other feeders from the power station and,
therefore, help to maintain the normal voltage of
the system generally

Load Factor ¢

This is an important point in regard to
running costs in fuel and lubricating oil as
Kokstad is not an industrial town but purely a
health resort with a big farming community.
There are a few motors, heating appliances, freez-
ing plants and a few stoves which make the lond
very variable, especially can this be noticed be-
tween summer and winter. In the summer it is
a matter of long days, short evenings, small load,
In winter, the days are short with long, very cold
evenings and heavy loads. This results in 1 luu
plant for the number of consumers to meet
mnter load and consequently heavy mnpuml

charges. There is * no pumping load " as all water
for the town supply gravitates from Mount Currie
s0 that this load is not available for improving the
Joad factor and thereby running costs. The day
load is comparatively small which does not help to
ger. the best figures from a Diesel plant. Notwith-

anding these disadvantages and a white popu-
lstJnn n! 1,700 the rcvenue is £5,800 per year, The
tariff is from 1/- to 1d. per unit and half of the
output is sold at from l!d to 1d. per unit. Railage
is paid on rnal oil as Kokstad is 200 miles by rail
from Durba

PARTICULARS RELATING TG KOKSTAD ELEGTRICITY
UNDERTAKING.

Town of Kokstad, East

Ariqualiod . .. .. 4,000 foet above e leve
System of supply = B0 olies’ Gwire; .hmn
Nombar of consumers ... 519,
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Streot lighting .. ...
g

17 nlnmpmmm 100 aid 75
rails oupnits’ contrallod
rom the power atati
White 1,700 i

ot el ool ph £47 522,

Tnversal & redamiplion

r annum 506,
Deprasition por dnnwn 400,

Fuel oil eost v £ 55, 0d. per ton
Lubricatiog oil oost ... 4/~ per gillon
Price of current . . 1)-ta Id.

FIGURES FOR LAST BIX MONTHS ENDING JUNE,

1039 (HALF-YEAR).

Units geneented 218,250
Lo NS B R T 7
Revenue b sty o EROBY
Lossew in Distribution ., ... 7
e in Station snd Workshop . %

Allocation of units #old,-—

From the above figures it will be observed that

during the half- yenr some 79,396 units were sold
from 14d. to 1d. per unit or just about half

cuarrent sold (uxdud:nn street lighting).

Fion ol cnmed pet cait gaested

—all sota 0.761 Tha.
Lubricating oil um:-!mwd per uwt

the

gonerntod—all sots 0,023 pta.
. 'hwl uu cost por uait mer»ws—w
0.63 pence.
lmhrlmting nll o por unit gener-
ated—al 0.13 pence.
Fuel and Inlrﬁmtin. ol cont. per unit
[ 0.78 pance.
Toad factor ... .
Assumed weight of oil 0.9 Ibs. per gal.
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These figures ave given to show that Diesel
plant can give very sabisfactory service when
working twenty-four hours a day eontinuously
over a period of years, and the paper s & whole is
intended to be of service to an undertaking that is
contemplating installing Diesel plant, or to any
that are not geiting the best results from their
existing plant.

The President: We are all very grateful to Mr.
Mail for his most intercsting paper, which is now
open for discussion. There is not much time, and
1 would, therefore, ask members to keep their
comments as short as possible,
DISCUSSION,

Mr. Mocke: (Piet Retief) : T wish to congratulate
Mr. Mail upon his extremely valuable angd interest-
ing puper, which is of especial interest to engineers
in charge of Diesel power stations, and ean be
readily used by them as a basis for the efficient
operating of their plants, the figures and data
given being taken from actual experiences under
normal operation and test by the author,

1t will, however, be interesting to know what
actually persuaded Mr. Mail to recommend the
installation of such large plant in June, 1938, in
view of his already heavy Capital Charges, Would
not 4 70 or 80 kilowatt plant have given him more
flexibility in his station, and also improved the
weneral efficiency of the plant?

Mr. Mail now has this comparatively large unit
in a town where, he informs us, there are no
industries, therefore a peak load of relative short
duration.  With a 70 kilowatt set aperating in
parallel with any one of the other units he would
immediately improve the efficiency of his plant
by improving the load-factor. (Hear, hear.)
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Mr. Ritson (Stellenbosch): From the flgun.-s al'
units mld for the half-year there appeared to
a loss of ,, and it will be of interest to 'know
how Lius logs is accounted for.

Mr. Runtzler (Port Shepstone): I wish to
associate myself with previous speakers in
thanking Mr. Mail for his very interesting paper,
but must admit that I have a certain amount of
criticism to offer.  What struck me most, as it
did the first lpﬂﬂker in this discussion, was the
bili the plant, it being
neeessary Lo r\m a 92 k.w. set as soon as the small
80 k.w. set ie overloaded. Then again there seems
to bean unnecessary high ratio between the rated
h.p. of the engines and the k.w. rating of the
merators. This in itself tends to uneconomis
running of the plant, borne out by the fact that
the averag lnad gwm m 1o case reaches 5) per
d 0 881 per cent., in one
m!i.nm:e of flm fu.U Imad avsllahlz‘

e
&

Tukmx all this into eonsideration it is no wonder
fuel consumption is high, for I think a
consumptynn of .9 and 8 Ibs. per kw, is very high,
in fact, high as well for a new and
modern engine, "1 have been sible to maintain a
consumption of .745 and .742 Ibs, respectively for
the last two financial years, and our new 150 k.w.
set only consumes .65 Ibs, per k.w. running at from
two-thirds to full load. This consumption includes
all losses due to water, sludge. ete., which gets
removed by centrifuge. It must be borne in mind
that our plant is very ngmﬂe mdeed embling us
to run nearly always between two-third:
load. I may state though that this ﬁexuhum.y is
due to the adyice given by the Consulting Engineer
wlm wu responsible for the installation of the
nal plant, Mr. R. 8. Seot

Turning to the luhﬂcstmsr o\l consumption, 1
consider that also very high. 1 certainly do not
believe in starying an mglm of oil, but 1 do not
like to waste it. Against the consumtpions quoted
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in Mr, Mail's paper of .085, .08 and .02 pints per
kow, i our average ion for the
last two financial years, embracing the whole
plant, was 0065 and .0062 pints respectively, and
With our new engine alone since its installation in
October lnst year the consumption was 0039 pints.
1 have carried out 4 test of over two years'
duration with a new ofl, sending samples to be
tested each time the oil in the chamber was
changed after 1,800 and 2,100 running hours, and
in every instance the verdiet was that after
filtration the oil was quite fit to be used for
another term, Had I not used this filtered oil,
or at least most of it, at our water works, our
consumption would have been lower than that I
have mentioned. T abtribute this result, apart
from the excellent quality of the oil, to the in-
stallation of stream-line filters and Serck coolers.
Needless to say, our engines are in excellent con-
dition, and only in two instances, after 20,000 and
17,000 running hours respectively, have T fitted
oversize piston rings. (Applause,)

COMMUNICATED,

Mr. H. R. Bevington: My discussion is more in
the nature of a comparison between Z-stroke
Dicsel Engines, chiefly dealt with in Mr. Mail's
paper, and 4-stroke Diesel Engines. We have &
Belliss & Morcom 4-stroke Engine of similar
capacity to the large 2-stroke Petter deseribed in
the paper, and shows .76 bs. of Fuel Off per U
and 014 pints of Lubricating Oil per Unit, wh
is 14 times less than the 2-stroke Petter, A good
d-stroke Engine would, therefore, give approxi-
mately the same result in Ibs. of Fuel Oil, but 13
times better in Lubricating Ol (which is an
expensive item), also, there is no oil cooling to
pistons, no. scavenge-blower, and mo cran|
breather plates, all possible sources of trouble and
wear, which shows that a d-stroke will give as
good, if not better, results than a 2-stroke with
less sources of trouble, and wear, eonsequently
with less running cost.
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The Load Factor on our Belliss & “lorcom 4-
stroke is niuch less than with Mr. Mait's 2-stroke
Petter, with the higher load factor, as at Kokstad,
our 4-stroke would show still better results.

What does Mr, Mail call a moderate exhaust
temperature? Our 4-stroke shows 420°F. at less
than ) load. Is his lower than this?

The following analysis of our d-siroke
abstracted from a Log Sheet at random, may be
of interest:—

Running Analysis B. & M. 7-Cylinder, 200 kVA
Set on Evening Load:

Total lbe. Fust
Average P.F.  Average Load. % Full Load, oil.
98 81K W. 3129 1686.5
Lbs. Fusl O Lbs 0il Per
Averags Load in WP, Per Hour. B.M.P. Mour.
. 4.5 28
Paak Load, % Pean Loag of Tima.
Full Load.
7KW, AR65% Shrs. Ahmins.

Lbs. Fusl il por Uni
0.76 = 115 Units per Gallon of Fuel Oil,

Average Exhauit Tmp.  Cooling Walsr Tamperatures.
420°F. Inlet 100°F.  Outlet 110°F.

An impartial comparison of the two types of
Qil Engine reveals the following facts:—

1. The d-stroke engine gives a comsistently
Jower fuel consumption than allbut the largest
2-stroke engines. As this uvmg is often in the
neighbourhood of 10%, o 20% on what is by far
the heaviest item in the cost of running an ann'ine,

power user cannot afford to ignore s
imlwrtnt item in his annual bill for pmr, for it
must be remembered that this saving on
year after year throughout the life o{ tha engine,
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The 4-stroke engine is s0 much more economical
than the 2-stroke beeause of its more cffective
scavenging of the cylinder and consequent more
perfect combustion. Tt obtains the utmost power
from the fuel, burning the whole of the ofl,  The
2Zstroke engine further loses a considerable part
of its power owing to the necessity for fully
opening the exhaust port early g0 as to allow as
much as possible of the burnt gases to escape in
the short time available, In the 4-stroke engine
the exhaust valve only opens near the end of the
pawer stroke and the burnt gases are positively
driven out of the cylinder by the returning piston,

2. The d-stroke engine is very much more
economical in lubricating ofl. The imperfeet
cooling of the erank ehamber of & 2-stroke enging
Which has compression under the pistons and a
firing stroke per revolution per evlinder, results
in exeessive heating and rapid earbonization of
the Jubricating oil.  Much of the Tubrieating oil
from the large end bearing is splashed off into
the erank chamber, swept up by the scavenge air
and passed into the exlinders, These two fentures,
which are in L
2-stroke engines, are the main eause of the ax-
cessive hibricating oil consumption of this class of
prime mover,

8. The loss of oil splashed off from the large
end bearing (referved to above) prohibits the
use of fully forced lubrication to this bearing.

spite the continuous londing, without relief,
which this bearing sustaing on the 2Z-stroke engine,
it is necessary to limit the amount of oil to the
minimum possible, far below the quantity which
would be supplied by a fully forced system, and
consequently it is usual to fit“erank case eom-
preasion 2-stroke eéngines with only banjo lubri-
cators supplied by a mechanical feed lubricator
which will measure out the oil drop by drop.

In the 4-stroke engine there is a divect reversal
on the large end bearing at every strake
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bearings are continuously lubricated by a copious
supply of oil under A continuous pressure. Owing
to the absence of seavenge from the crankease
chamber this ail is not wasted as it would be in
2-stroke engine. Further, there 15 1o fear, as in
some designs of 2-stroke engines, of particles of
carbon being dropped from the ports or piston
erown into the banjo thereby obstrueting the oil
passage and running out the large end bearing.

Two-stroke crankease compression necessi-
m es sealing rings to prevent compression being
lost through the main bearings, and what is worse,
the oil being blown out. This means extra friction
and heating of bearings, often necessitating water
caoling with all its disadvantages of water mpes.
ssible leakages, inaccessibility, ete.  This las
is rendered considerably worse by the resh'mled
space in the crankcase due to its being used as &
compreagion chamber.

5. It is frequently stated that the 2-stroke is a
valveless engine, This is far from being the case
gince the 2-stroke has a nlimher of nnanan air
inlet valves, any one of which may cease
funetion owing to a small piece of dirt getting on

e seating, resulting in complete loss of com-
pression and failure of the engine to operate. In
the 4-stroke engine the two valves are mechani-
eally operated, and experience shows that when
properly designed and manufactured they give no
trouble and will function for long periods without
any attention whatsoever. “Spring Injection
A-stroke engines have run continuously night and
day for twelve months and even longer.

6. Contrary to the gemeral assumption, the
2-stroke crankease compression engine does n
offer an economy in weight or size of cylinder,

7. The 4-stroke engine has all working parts
easy of access, Ample space is provided for over-
‘hauling main bearings, big ends, ete.
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8. There are no ports in the eylinder of a 4-
stroke engine, whilst the ports of a BZ-stroke
engine are bound to eause distortion owing to the
admission of cool air on one side with constant hot
gases on the other. This distortion frequenty
arises in the joints between the ports and the
water jacket, when there is  risk of water getting
into the crank chamber,

Some designs of 2-stroke engines are not even
provided with liners. The cylinders are east in
one piece, rendering them liable to considerable
mechanical stresses due to the variations in tem-
perature of the different parts, In addition they
are far more expensive to replace, and cylinders
constructed in one piece cannot be cast with the
same special material as separate liners,

9. The fuel is completely consumed in a 4-
stroke engine, due fo its full seavenging and
excellent _turbulence, There s little earbon
deposit either in the combustion chamber ot
exhaust piping and silencer.

10. There is loss risk of the exhaust pipes and
silencers of a d-stroke engine eatching fire,

1. With the d-stroke engine there i po risk
of back-firing or explosions in the exhaust,

12, There is not much difficulty in silencing the
d-stroke engine, there being no fear of slight hack
Ppréssure disturbing its efficiency. In the 2-stroke
engine it must be remembered that the exhaust
port and air inlet port are both open at the same
time, and that the SChvenge pressure is normally
only a few pounds above the pressure in the
cylinder.  Only a slight back. pressure in the
exhaust will, therefore, upset the operations of
the engine.

18. To Conclude: It has been constantly
demonstrated in actual practice that the d.stroke
engine:—
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(&) 15 permanently the more sconomical o run.
(b) 1s more reliable.

(@) I8 betier lubricated.

(d) Costs much less to maintain.

Mr. Milton (¢communicated) : As the majority of
the members of this Association have to deal
dafly with Diesel engines, Mr. Mortimer Mail's
paper is a very valuable record of achievement
with even more valusble indications of the
methods which have led to his success.

The ratings of the engines mentioned in the
o are those at sea level, and must be con-
siderably reduced in view of the altitude of
Kokstad, pamely 4,600 feet. Without this qualifi-
cation it might at first appear that the prime
movers are over-rated in their relation to the
generators they drive. A further interesting
factor is that the results the author has achieved
with the direct current system of supply (and not
tlie more usual atlernating eprent) show that the
divect current is not the dodo it is often claimed

1 was particularly interested in the fuel con-
sumption figures, because the actual results of
operation show that the engines, over periods of
20,800 and 19,500 hours (for the older plant) and
1,763 hours are still giving service within original
guarantees, On the basis of the method of
avviving at fuel consumption and cost of operation,
mentioned in & previous paper of mine (The
Engineering of Small Munici Eleetricity Under-
takings) presented at one of vour Conferences,
the author’s netual results represent 80%, to 92.5%
of what I would have regurded as reasonable
figures, In the circumstances, 1 would be pleased
to know whether the Buthor’s figures of fuel con-
sumption allow for wastage due to cleaning fuel

received, and losses due to leakage during storage,
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ete, ie., does the fotal fuel consumption arrived
at from the author's datg represent the total fuel
purchased from the Oil Companies or are the

drawn from each engine’s servico tanks without
adjustment for the difference between Lhe totals

rrived at and the totals Purchased, The
performance of Mr. Mortimer Mail's plant, never-
theless, reflects great credit on his care and
management.

Mr, Mail's figures of the life of eylinders,
pistons and rings are very interesting, but would
¢ more valuable if comparative figures were
mentioned in connection with the 4-stroke engine.
Further, valuable advice is contained the
author'’s remarks on testing and chee g of
atomisers, grinding of atomiser needles, ote,

Mention, however, is' made of cricks which
developed fn the big end caps, but beyond saying
that the new éaps have not shown a similar defect,
no comment has been offered regarding the
posaible cause of the trouble, If some indication
of the cause of the failure were Ziven, it should
be valuable to many of us,

The trouble experienced with the blower seems
to indicate the extreme importance of making
available the fullest information concerning loeal
eonditions and impressing on suppliers the
neecessity for paying close attention to such details.

The author mentions th at his circulating systenm
I8 80 arranged that engines that are running
nnrply hot water to all sets, thus preventing the
cevlinders of any set from getting cold. This is
an excellent feature and overcomes one of the
difficulties sometimes encountered with, crude oil
engine plant, namely the danger of imposing high
loads on 4 cold engine,  This danger is not so
great with small sets, but is of inereaging
i) ¢¢ 83 the size of the unit increases, On
the other hand, it would appear that the author
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is fortunate in regard to the quality of his cooling
water, a8 no mention is made of softening plant.
All too frequently it is assumed that all that is
required for cooling is * water,” and that, as the
water is not boiled, the problem of hardress can
be neglected.

The author makes no mention of the question of
scale in the cvlinder heads and in the cylinder
jackets, It would be interesting to learn his
experiences in this eonnection.

In connection with cireulating water, the author
mentions that the pumps are operated from the
engine crank shaft. The author's views in con-
nection with this method of ensuring circulation
of water as compared with the use of separate
motor-driven pumps, would enhance the value of
his paper,

In concluding my remarks, | would draw
attention to the fact that the average fuel con-
sumption of 0.8 1bs. per unit generated, with fuel
eosting approximately 4d. per Ib,, indiestes that a
lower rate could be introduced into the tariffs
than the lowest at present used, namely! 1d. per
unit, Perhaps the author might be i & position
to explain why this has not been done.

Mr. Rodwell (communicated): It is always of
interest and no small value to listen to papers
deseribing the operating and running of the plant
of the smaller undertakings, more particularly
perhaps those employing Diesel engines, and 1
would at the outset eongratulate Mr. Mortimer
Mail on the very excellent results which he was
able to submit in his paper. One very quickly
discovers that the results obtained are entively due
to the meticulous care which the plant has been
subjected to, I would Jike to mention one or two
points which may be of general interest and form
a useful comparison to the figures submitted by
the author.
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Fuel Consumption:

The author quotes as fuel consumed per unit
generated—all sets—0.761 Ibs. and n load factor
of 27%.  This figure must be considered. very
satisfactory when keepin mind that as late as
1 & census of oil engine stations in Great
Britain, where load factors very much better than
27% can be expected, showed an average fuel
consumption of .49 Ibs. per unit generated. is
igure was for stations generating  between
250,000 and 500,000 units per annum.

It may be of interest to mention that for engines
of the largest sizes working on full load eonsump-
tion figures us low as .44 Ibs. per KW hour have
been recorded,

Lubricating 0i1 Consumption :

The consumption of lubricating oil for engines
of the Diesel variety should range between 02 and
:01 of the fuel consumption at full load. Taking
into consideration the variable loads to which the
engines must be subjected at 27 load factor the
auther’s figure of 025 pints per unit for all sets
is commendable,

Comparative Figures:

The following figures are working costs for the
Ashford Undertaking, Great Britain, comprising
8,500 kW (six engines) working on Joad factor
28.5%. The figures are indicative of the adverse
conditions created in this country where freight
charges raise the eost of fuel,

Poey
por unit,

Repairs & Maintonance ..
Fuel 4 il 017 | e onone

Lubricating Ol . o3 ity
Wagen . .. i R e
Waior & Stores ... .. 13
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Effest of Altitude and High Temporatures:

A fair estimate for loss of power due to altituda
and high temperature can be taken as 3% per
1,000 feet and 1% for every 6°F. above 60°F.
Thus a 250 h.p. engine (coast rating) could only
be considered as a 200 h.p. when working under
conditions similar to those at Kokstad.

General:

It i interesting to reflect on some of the larger
oil engines used for electrical power generation.
For instance, the set installed at Copenhagen
delivering 15,000 kW, The engine is of eight
eylinders, dnuhle 33ins. eylinder diameter
and a stroke of 5! At 115 rpm tlns engine
has & maximum m]umll,\‘ of 22,500 B.

It is understood that the firm responsible for
the construction of this engine has prepared
designs for a further 12 cyl. engine capable of
40,000 B.H.P.

It would appear that there is a lot of room for
improvement and standardisation of design for
Diesel engines. Let us consider, for instance, the
weight to power ratio, which ranges from 53lbs./
B.H.P. in large engines to as jow as 2.261bs. / B.H.P,
in aero designs. This is a very wide range and
it is only reasonable to assume that in the near
future the weight per BH.P. for stationary
engines will be improved without any appreciable
veduction in the reliability. For electric power
generation, however, the important point is eyclic
variation in angular velocity, which is reflected
in the dlm-ﬂ:ntmn system as a vol T

Maintenance :

With reference to the author's remarks on
maintenance, it would appear that he is enjoying
a eomparatively “* trouble free " period, which is
the reward of constant vigilance and regular
inspection, Tt would, however, be interesting to
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have the author’s views on the cause of his very.
frequent cleaning of valves in the case of the four-
Stroke engine.

With regard to the eyl. wear being negligible
in the ease of the two 208 h.p. engines, one would
wonder if this condition is the. resulf of lberal
lubrieating oil supply.

Ricardo has written some interesting articles in
which he attributes eyl ‘welr not so much
abrasive action caused by dust in the intake
as to the destructive chemical action which takes
place during the combustion period, Conse-
quently, he suggests that eyl lubricating oil
besides acting as a lubricant and eooling medium,
should be of such a nature as to withstand the
explosion and remain as a film on the cyl. wall to
protect it from the chemical bombardment of the
high temperature gases.

Bearing in mind these points, and the fact that
the two engines in question have dene 20,000
hours’ running without showing appreciable eyl.
wear, one has ample proof that a liberal oil supp
although appearing as a heavy running cost,

nd to have a favourable reflection in the mai
tenance figures,

The President: I am sorry that time has
shortened the discussion on Mr. Mail's paper and
it is hoped those whe have not taken part will send
their contributions along to the secretary for
submission to Mr. Mail, who will communicate his
reply to all the discussions for publieation in the
Proceedings.

REPLY BY MR, W. M. MAIL.
(Conmmunicated),

In reply to Mr, Bevington I would point out that
he does not seem to have grasped the idea of my
paper which shows the comparison between

laas)
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modern two-stroke engines and two-stroke engines

of eight and a half years ago, If he will refer to
~my paper he will find that the figures given of
the old engines compare very favourably with his
figures, especially as he does not state how lang
his sets have been running. The old engines
installed in Kokstad are in splendid condition
having had no replacements of rings or bearings
and there has been no trouble with air ports in

erankease sealing rings or crankease compression,

~ and after all these years of running the fuel and
Iubricating oil figures are as good as when the

 engines were new. Ho has taken at random one
shift from his log book, while my figures are
taken over a period of years.

If he will refer to my paper again he will see
that the Super Scavenge two-stroke set installed
in June, 1938, had a consumption figure of .72 lbs.

unif generated with an average load of 50 kW.
juring & six months' period and & Iubrieating oil
consumption of 02 pints per kW. Taking the
month of September, 1939, the fuel consumption
for all sets worked out at 710 lbs. per umit
generated during which period 3,202 gallons were

3

used to generate 40,048 units at the rate of 124
‘wnits per gallon of fuel.

Mr, Bevington mentions about exhaust tempera-
tures quoting 120 degrees F. with a load of 72 kW,
~ while my experience with the Super Seavenge
' two-stroke set gives temperatures of from 350

* degrees at half-load to 510 degrees at approxi-
~ mately full load and 650 degrees at maximum over-
load. = If he refers again to my paper he will note
that on a load of 150 kW. with- this engine, 55 lbs.
Eer unit generated was attained on a test of one
our and this was recorded on switchboard
readings — not on brake test.

Referring to his remarks as to design of four-
stroke engines versus two-stroke, I have not found
this in practice over a number of years. He
states that there is a difficulty of lubricating big
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end bearings on the two-stroke type, but T have
experienced no trouble in this regard, the lubri-
cation being force feed to banjo ring,

The crankease opening for air can be called an
inlet valve as it is made up of a number of flat
springs, these have given no trouble and no
grinding is required; they are cleaned approxi-
mately every 2,000 hours,

The two-stroke sets are easier to dismantle, if
necessary, than the four-stroke one installed in
the Power Station and maintenance on the two-
stroke is practically nil.

As to the ports in the two-stroke engines getting
distorted, this fault has not been experienced on
any of the sets,

The 250 h.p. Super Scavenge engine has detach-
able liners and no crankease compression, ag it is
a blower engine, force feed lubrication to all

ings, and oil cooled piston, and it also filters
the lubrieating oil while running,

Regarding combustion, a visit to the Kokstad
Power Station will convince anyone how perfect
the combustion is, there being no sign of exhaust
from no load to overloads,

Silencing the Super Seavenge set is attained
with a Burgess Silencer which is very effective, as
residences are within 500 feet of the Power
Station.

From my experience with Diesel engines 1
prefer the two-stroke as being more reliable,
requiring fewer spare parts, and cheap in repairs
and maintenance over a number of vears of
running. Pu-tiu;n]aﬁ i3 this noticeable in the
latest design of the Blower Super Scavenge two-
stroke type. b



If Mr. Bevington will refer to the Diesel Presa
and Papers he will find that there are numbers of
the best known firms making and selling two-
stroke engines, whereas a few years ago they could
be counted on one hand.

Replying to M. Mocke: The reason for deciding
on the size of the Plant was that when the change-
over to Diesel Plant was made the Plant consisted
of two sets of 40kW, steam prime movers, which
made a total of 80kW. and with a view to future
londing, two Diesel sets of 92kW. were installed

and the steam plant di

This policy has worked out very well, as up to
now there has always been one set in réserve as
during the four months of the winter, loads are
heavy over longer periods as mentioned at the end
of my paper.  Unfortunately the heavy Capital
Charges are due to the wrong type of plant being
ordered prior to my appointment which obsoleté
p]lnnfe charges have to be earried by the present
plant.

Replying to Mr. Runtzler: Most of his questions
arve answered in replies to previous speakers.
Lubricating oil has not been stinted or wasted as
it has been my policy to be liberal with lubrieating
oil as this item does not constitute a large amount
on running expenses, essecia)ly when wear and
tear are taken into consideration, T note at the
end of his remarks that he has had to replace
piston rings (oversize) at 20,000 hours and 17,000
hours, at which period of running the rings in
the two-stroke sets in the Kokstad Station are in
splendid condition.

Replying to Mr. Milton: The figures for Fuel
Consumption, i.e., 20,813 and 19,530 hours on the
old and hours on the New Super
Scavenge two-stroke set are given so as to arrive
at the consumption figures, but the cost per unit
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wenerated is based on the price paid to the oil
companies, plus railage, as well as losses on fuel
oil and lubricating oil.

Regarding eracks in the big ends, my reference
under “ Bearings ” mentioned that two big ends
had developed cracks in the white metal, which
were spot welded and replaced. It would be hard
to say what had caused these cracks as they only
happened after 16,000 hours of running and were
not very serious as they were discovered in time,

Water is of first-class quality, no treatment
being necessary and so far, no seale or deposit has
been experienced,  Referring to pumps for cireu-
lating water, I have had each engine fitted with
its own pump, and no trouble has been experienced.
Easy adjustment can be obtained with this

especially in j ion with the
lay-out of the water piping and hot water circula-
tion available, Each eéngine draws water from
one set of cooling tanks and returns the water on
its own pipe to these tanks, (Al return pipes
are inter-connected through valves in the engine
room go as to supply each engine with hot water.)

There are two electrically driven pumps eon-
nected with a dam and these cooling tanks, to
supply any water logt through evaporation or for
adjusting temperatures, These tanks are also
«connected to the Town Mains through a ball valve,

With regard to the reduction of tariffs — a
reduction was contemplated but when the Couneil
was considering this reduction, fuel oil advanced
& penny & gallon and lubrieating oil three pence
‘wer gallon, increasing running exepnses to approxi-
mately £200 per annum, and as a reduction has
been made on the Street Lighting vote of £100
K::n:nzmm for next year, cheaper tariffs have

left in abeyance for the present, but as soon
as the position is normal, reductions will be made,
especially will this be possible if loads eontinue to
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increase as the figure of .8 Ibs, per unit generated
will be improved this year (1989) to .75 lbs., due
to heavier loads.

In reply to Mr. Rodwell: Under the eomparative
figures of the Ashford Undertaking he does not
state the price paid for fuel oil and lubricating
oil. These items are very much cheaper in
England. The frequent eleaning of valves is due
to the four-stroke engine being of old type and
design of combustion head, Valves in any four-
stroke engines have to recsive frequent attention,

As to cylinder wear being negligible, this 1
attribute to the liberal amount of lubricating oil,
as well as the particular brand of oil used. A
certain amount of credit is also due, T think, to
the engines always being kept hot,

In reply to Mr. Ritson: The losses he refers to
under the figures for units sold approximate 7
per cent. for distribution, while units used in
Power Station and Municipal workshop is approxi-
mately 8 per cent,

The President: As time is geiting short we will
now consider any matter under * General,"

GONCLUSION.

Councillor Spilkin: 1 just want to say a few
words of personal thanks to those who supported
me at Capetown in my efforts to get the Con-
vention to come to Umtata, 1 feel sure that what

fuifilled. It has been a pleasure to everyone in
Umtata to have you here, and there have been
many expresgions of the wish to have you here
again. 1 hope you will take back with you the
happiest recollections of Umtata and that you will
pay us a return visit at some future time. We
are very sorry to see you depart, (Applause.)
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Clr, Starkey: At Capetown it was my privilege
to second the motion that the Convention should
be held in Umtata. ~As representing East London
and_the Border territory, T have no hesitation in
saying that this has been one of the most success-
ful conferences ever held by the Association. It
has had the advantage in comparison with the
larger centres in this respect, that delegates have
been unable to attend to other things, snd as a
result their atention has been centred upon the
Convention.

It is my pleasure and privilege to move a eordial
vote of thanks to the Mayor and Mayoress, and
the town councillors of Umtata for the wonder-
ful hospitality that has been accorded us, and which
n far in excess of what we t.hnu;zsd possible,
I have known his Worship the Mayor for many
years, going back long before the days of motor
cars. The Mayor throws himself whole-heartedly
into anything he undertakes, and he and the
Mayoress have been indefatigable in their efforts
to entertain us, I am quite sure I voice the
unanimous opinion of this Convention in thanking
the Mayor, the Mayoress and the town councillors
n[ Umtata for the outstanding time they have
given us.

1f propaganda has anything to do with the work

this Convention 1 hope Umtata will reap the
benefit, that it will become the successful city its
peopl “ke wish it fo be, and a place we desire to again
visit,

In regard to the splendid organisation and work
of the Mayor and Mayoress, | must refer to the
worls of the Town Clerk, Couneillor Spikin and all
the other officials of the town. They have every
reason to be gratified with the success that has
altended their efforts, (Applause.)

Councillor Venter: It affords me great pleasure
to second the vote of thanks so ably proposed by
Councillor Starkey, and T would like to refer to
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the useful work accomplished by the Association,
which work becomes inereasingly useful each
year. Irefor more particularly to the standardisa.
ton and group promulgation of the Supply
Regulations, which is a great step forward, In
time to come many benefits not now apparent but
aceruing as a result of the functioning of this
Assaciation will be recognised and credited to the
Association.

I feel also that the oceasion is opportune ta
mention that it would probably be beneficial to
have one paper dealing with Finance at each Con-
Yention, which is, after all, the chief consideration
in all electrical undertakings, Mr, Milton’s paper
at this Convention has been of considerable value
and interest in this eonnection,

The unbounded hospitality which has been
showered upon us has been such that we feel like
one Umtata family.  Far more nseful work is
performed in a town like Umiata where we keep
very closely together,

While the capital of the Transkei has been
honoured by the presence of the Convention, may
I express the hope that the eapital of the district
I represent, namely Cradock, the capital of the
Midlands, will be similarly honoured. = We
assure you that if you do come to Cradock we shall
extend to you the most generous and sincere
hospitality. In this expression of thanks [ would
like to include the ladies and citizens of Umtata,
who have come forward so willingly and well, and
made our stay a very hoppy  one  indeed,
(Applause.)

Councillor Bloe: 1 would like to assoeite myself
with the remarks of the previous speakers. As
far as Port Elizabeth is concerned, my good lady
and myself have enjoyed ourselves thoroughly,
and Tam sure I echo the feelings of all when Tsay
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we have had an excellent time. 1 appreciate the
work the Mayor has done in connection with this
conference along with Councillor Spilkin,

1 had hoped for a longer discussion on Mr.
Milton’s paper. In Port Elizabeth we are eon-
sidering the eréction of a large new Power Station,
and it follows that the guestion of tariffs will
probably have to be dealt with when that station
is operating.

1 would like to take this opportunity of thanking
the Mayor and Mayoress who have done so much
for us, and to say that we look forward to the
time when Port Elizabeth will be able to recipro-
cate the great kindness that has been extended
to us. (Applause.)

Councillor Webb: All good things have to come
to an end, and all that remains is to thank the
Mayor and the people of Umtata lnr the wy in
which they have received us,
have been most interesting, nm:l 1 Ieel t.h».t u:a
engineers are definitely working in the interests
of progress. 1 am sure you will all agree with
me when I congratulate our President upon the
way in which he has conducted the business of
the Convention. (Applause.)

Mr, Milton: T would like to extend the thanks
and appreciation of the Flectricity Supply Com-
minlon for the invitation to the Cunventiuu, and

the

upm the wonderful time we have had,  Mr,
Nicholas has been a good scout in looking after
the business side of the Convention, while Coun-
eillor Spikin is to be congratulated upon the
arrangements made for our pleasure and enter-
tainment. I think special mention should be made
of the citizens of Umtata, who have gone out of
their way to make ug comfortable. (Applause.)
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Couneillor Holland: On behalf of Johannesburg,
1 would like to add my quota of praise for and
appreciation of what Umtata has done for us.

T am quite sure that most of us looked forward
with pleasurable anticipations to coming down
here. Our anticipations have been more than
realised. We have had an extraordinary variety
of entertainment which could not, I think, have
been bettered in Johannesburg.

1 should like to pay a special tribute to your
President.  As Shakespeare says, “ Each man
his time plays many parts,” and your Prm;ldem
has borne out the truth of that statement. When
we arrived we found him acting the chauffeur
between the hotel and the station. Since then he
as been guide, philosopher and friend to us all,
and has presided with dignity and aplomb over
our gessions, May T also tribute to his staff
who have worked so willingly in the Ilncku'mnnd.
who have borne the heat and burden of the da:
in order that their ehief might be able to fulfil hla
many duties here with us,

In conelusion, T want to say how heartily T agres
with the mover of the vote of thanks when he said
that Umtata will benefit greatly by this Con-
vention. T, with all my colleagues here, shall tell
my friends that if they want a really enjoyable
holiday they must come here. THeil Umtatal

Mr. Berry: | wish to thank the President for
the invitation extended to the visitors. Holding
the Convention was more or less of an experiment
in regard to having it in a small place, and I think
that experiment might well be repeated. A s
place, by offering less in the way of distractions,
enables’ delegates to meet together mnm fre-
quently, thereby creating an atmosphere of friend-
ship. 1 ean only endorse what previous speakers
have said, but I must add a special word regarding
the work of the Secretary of the Association, Mr.
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Poole, who has put in a tremendous amount of
work, (Applause.) Permit me to add that Mr.
Dalton, of the South African Railways, who was

led away last night, has asked to be associated
with the vote of thanks. (Applause.)

Mr. Rodwell: The views of the Convention have
been so adequately expressed that there is little
toadd. One must, however, simply and sincerely
thank the Mayor for the great kindness extended
to us all. I would also like to express the sincere
hope that our President will have a pleasant and
successful year of offies.  (Applause.)

‘The President: T have little to say, but I would
like to thank all those who have loaned their cars
and those members who have read papers. 1
must also ask the Mayor and the Mayoress to
accept my personal thanks for what they have
done.  (Applause.) .

The Mayor: 1 wish fo thank my old friend,
Councillor Starkey, for moving this motion, nml
Councillor Venter for seconding it. It will be a
great pleasure to eonvey to the Town Council and
the eitizens of Umtata your apnm:iauon of what
has been done to entertain the Convention. I
realise fully that what has been said are not empty
words, but that they are real and sincere, We
shall ever retain pleasant recollections of this Con-
wention, which Iu the second 1a.r:e l!lthnrmg we
have had in Umtata in recent ye Last v
we had the Law Society’s wnfcvanu here. Umm—,
is going from strength to strength, and I hope and
trust that we shall have the pleasure of weleoming
many other here.  This O
has resulted in closer contact between engineers
and citizens of the town, Here you do not get
lost in the byways as in larger towns and cities.
[ thnnu you very much fur your wordn of appre-

tion and shall alws retain very happy
nwmm-hu of your visit tn Umht. {Apphuul
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Mr. Rodwell: I call for three cheers for the
Mayor, the Mnyoreaa the Town Councillors and
citizens of Umtal

These were given to the accompaniment of
musical honours.

The President: Is there any further business
before we close? There being nothing further, |
declare the Convention closed.

The proceedings then terminated.
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