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RULES AND CONSTITUTION
of the
ASSOCIATION OF

Municipal Electrical Engineers
(Usion oF SOUTH AFRICA AND REODESIA).

As submitted and pussed by the full Meeting of the
Assaciation held ot the Town Hull, Joiunueshurg, on
Fridey 196 November, 1915, with amendments as
submitied and passed ab the Durban, Porl Elisabeth,
Pretoria’and Mm-muburg Conventions.

1. TITLE—The Association shall be called
the iation of iei Electrical i
(Union of South Africa and Rhodesia).

2. OBJECTS—The objects of the Associa-
tion are to promote the interests of Municipal
electric undertakings.

3. HONORARY MEMBERS shall be disti
guished persons who are or who have been inti-
mately crmnectad with Municipal electrical under-
takings, and who the Association especially desires
to honour for exceptionally important services in
connection therewith,

4. MEMBERS.—Members of the Association
shall be Chief Electrical Engineers engaged on the
permanent staff of an electrie supply or tramway
undertaking owned by a local anthority in the
Union of South Al'ncx or Rhodesia, and any duly
?\mhfmd asgistants whom they may recommend

election. Should any member cease to hold
his qualification as above his membership shall
cease.

5, ASSOCIATE MEMBERS.—Any mber
resigning under liu'le 4 shall be T e
for election as an iate member. Associate
members shall not ba entlt]ed to vote on matters
affecting the conduct and management of the
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Association, nor to hold office, but otherwise shall
be aceorded the privileges of ordinary membership.
The Couneil shall have power to elect as an As.
sociate Member any person in the employ of the
Victoria Falls Power Co. or the Electricity Supply

mmission who may be engaged in the public
supply of electricity to Munieipal bodies,

6. CONTRIBUTIONS. — The membership
subscription for Chief Engineers and their Chief
Assistants shall be based on the Units sold by the
undertaking as shown in the following scale :—
Up to 5 million Units £ .20
Over 5 million & up to 10 million Units3 3 0

144 0

Tnn RS R

b S i 55 0
For other members and associate members
£1 1s. 0d. ny member elected within six
months after the Annual Congress shall pay the
full subscription for the year, and if elected six
months =after the Congress shall pay half
subscription.

7. OFFICERS.—The Officers of the Assoc-
iation shall consist of Presic lent, Vice-Pr ent,
Hon. Secretary and Hon, Treasnrer.

8 —COUNCIL.—The Council shall consist of
the President, Vice-President, the two immediate
Past Presidents and four members to be elected
at the Annual Congress.

9. ELECTION OF OFFICERS AND COUN-
CIL.—Officers and Members of Council shall be
elected by nomination and Lallot at the Annual
Congress, and shall hold office until the next Con-
gress. In the event of a vacaney oceurring during
the year the remaining members shall have power
to appoint a member to fill the vacancy.

10. All those who attended the Congress in
Johannesburg in November, 1915, shall ipso jacto
be members of the Association.

1i.  ELECTION OF FUTURE MEMBERS —
The election of future members of the Association
shall be vested in the Councol and applications for
membership must be made on the prescribed form.
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12. The affairs of the Association shall be
managed by the Council, who shall have power to
ineur any expenditure necessary for the objects of
the Association.

13. The voting of the Congress shall be re-
stricted to the members present at such Congress.

14, The financial year of the Association
shall terminate on the first day of the Annual Con-
gress, at which date all subscriptions for the en-
suing year become due, and no member will be
allowed to vote whose subscription is in arrear.

16, PRESIDENT.—The President shall take
the chair at all meetings of the Association, the
Council, and the Committees, at which he is
present, and shall regulate and keep order in
the proceodings.

16. In the absence of the President, it shall
be the duty of the Vice-President to preside at the
meeting of the Associntion, and to regulate and
keep order in the proceedings, But in the case
of the absence of the President, and of the Vice-
President, the meeting may elect any ‘member of
the Council, or in the case of their absence any
member present to take the chair nt the meeting.

17. The local Press of the town in which the
Congress is held shall be notified of the time and
date of the readings of all papers, hm the Assoc-
iation shall reserve to itsell the right to resolve
mqeli into Committee at any time during ltll pro-

; more r, it shall be for any
mem:u ‘to have his paper read and discussed in
Committee if he so desires.

18. The Honorary Secretary and the Honor-
ary Treasurer shall present a yearly report on the
state of the Assoeiation, which shall be read at
the Annual Congress.

19. The Honorary Treasurer shall be respon-
sible for the funds of the Association, and shall
present a Balance Sheet at the Annual Congress.

8



TENTH CONVENTION

PRETORIA.

PROGRAMME OF PROCEEDING
Monduy, 23rd March, 1931,

9.0 am.—Meeting of Council, Polley’s Hotel.
10.0 am.—Regi: i issue of I
ete.
10.30 am.—Opening of Convention in St
Andrews Hall, Schoeman Street, by
His Waorship the Mayor of Pretoria
(Councillor Frank Dey).
-Annual General Meeting.
(Municipal Delegates nml visitors
may attend this meeting but only
Members are entitled to vote).

10.45 am.

Agenda,
1. Annual Report of Honorary Secretary and
Treasurer.
Election of President.
" Valedictory Address by Retiring President.
Election of Honorary Secretary and Treasurer
and Officers,

-

The following are the retiring officers and
Council; the Council being =hg|hl= for re-elec-
tien by nomination and ballot to hold office
until the next Cnmemwn —

President : R, Macaulay, Bloemfontein.
Vice-President : L. L. Horrell, Pretoria,

Past Presidents : John Roberts, Durban, G. H.
Swingler, Capetown, (vice late B. Sankey.)
Menibers : L. F. Bickell, Port Elizabeth;
F. C. D. Mann, Worcester; lar, Harri-
smith; A. T. Rodwell, .Tuh:mﬂeﬁlnul‘l. (viee-
G. H. Swingler),

5. Place of meeting of next Convention.
6. Presidential Address.
7. Discussions arising.

0



145 pu nL_th to Mint mocaedmg to the Zoo-
gical Gardens for tea,

20 pm—Cnmhmed meeting nf Coungil and

Master Builders’ Federation, Polley’s

Hotel.
80 m—OIfm\a.l opening ur Enmmm Exhibi-
ion by his Worship the Mayor of

l’rewna, t‘.’uunmllur F‘mnk Dey.

Tuesday, 24th Murch, 1951,

8.30—-9.30 ﬁm.fMezLing of Council, Polley’s

930 Mn.—Offvclal Photograph. To be taken at
the side of 0ld Government Buildings,
Parliament Street.
100 am—Paper by Mr. J. Vowles (King
Williamstown), on “Development of a
Domestic Load in a small inland
Town,"
110 mm.—Paper by Mr. L. Ralston (Dundee),
on “The advantages of Electrical
l?llll!c Supplies compared with Muni-
cipal.”

2.0 pm.—Pienic at Hartebeestpoort Dam,
7.30 pm.—Civic Dinner at the Kiosk, Fountains
ley.
Deleg i wil by ey ot Kicek by

a specinl bus leaving headquarters Hotel at
7.6 pam.

10.30 p.m.—Visit to Premier Diamond Mine to
view the midnight blast,

Wednesday, 25th March, 1931,

9.0 am.—Meeting of Council, Polley’s Hotel.

10.0 a.m.—Replies by Messrs Vowles and Ralston
to discussion.
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110 nm—liep-nt on the organisation of the
Flectrical Development Association
of Southern Africa by the Chairman,
Commander .l. Eunmrd Bullock.
Address by Mr. A. M. Jacobs (Com-
missioner, Llecmcuy Supply Commis-
sion) on the movement.

20 pm.—Visit Power Station and Substations.
‘ea at Power Station.

Thursday, 26th March, 1931,

8.0 am—Meeting of Council, Polley's Hotel.

9.30 n.m.mP.’\per by Mr, Nils B. Eckbo (Govern-
ent Timber Investigation Officer,
l’relnrm). on “Preservation
for Electric Supply and Telephone
Lines.”

1130 &m.—{-’mmed to Johannesburg by Motor
Cars.

1.0 pm.—Guests of the South African Lamp
ssociation to Luncheon.

230 p.m.—Lecture and Demonstration by Mr. E.
S. Evans of the S.A. Lamp Service
ureau.

40 pm—Visit to Johannesburg Power Station.
6.45 p.m.—Guests of the President and Members
f the S.A. Institute of Eleetrical

Engineers to Dinner.
80 pm.—Attend Monthly General Meeting of
8.A. Iustitute of Electrical Engineers,
Paper for the Evening. “Road
vt Systems with

Omnibuses & Overhead Equipment,”
by Mr. A. Rodwell (Johannesburg).



Friday, 27th March, 1931

9.0 am.—Meeting of Council, Polley’s Hotel.
100 am. —Dlswsaum on Eleet. Development As-
sociati ontd.) and on House Ser-
vice e
110 am.—Discussion of Council's Report with
reference to the Licensing of Elec-
tricians and the Registration of Mec-
trical Contractors.
—Paper by Mr. D. J. Hugo (Pretoria),
on “Alternating Current Distribution
n Residential Areas.”
12,0 n.m.—l aper by Mr. A. R. Metelerkamp
(Salisbury), on “Difficulties of Deve-
loping a Municipal Electrical Schem: cme
ius Engines as Prime Movers”
it to Railway Workshops, proceed-
ing to Fountains Valley for Tea.
4.30 pm—Motor Trip round Klapper Kop,
‘Waterkloof and Unien Buildings.
7.50. pm——L uests of the Town Council of
l;{zbunu to a performance at the New
aza

11.30 a.

20 pa.

Saturday, 28th March, 1931,

100 am.—Diseussion of Papers
General Business.

HONORARY MEMBERSHIPS.

‘The President and members of the Pretoria
Club and of the thsh Lm\gue Club extend to the
Delegates
of membership during l.helr stay in Pretnrm,
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PROCEEDINGS
OF THE

TENTH CONVENTION

MONDAY 23rd MARCH, 1931,

INTRODUCTORY.

The Tenth Convention of the Association of
Municipal Electrical Engineers (Union of South
Africa and Rhodesia) was opened in the St.
Andrew's Preshyterian Church Hall, Pretoria at
10.30 a.m. on Monday March, 23rd, 1931,

Mr. R. Macaulay, City Electrical Engineer,
Bloemfontein and Retiring President of the Asso-
ciation was in the chair and introduced his Wor-
ship the Mayor of Pretoria (Mr. F. Dey) who had
kindly consented to open the Convention, which
was attended by 46 Members, 20 Councillor Dele-
gates and 13 Visitors.

CIVIC WELCOME.

His Worship the Mayor of Pretoria (Councillor
F. Dey). In openiug the Convention, on behalf of
Pretoria, I would first of all bid you sincere wel-
come to our City., The Pretoria City Council
members are aware of the value of a congress
such as this, and do not propose offering a mere lip
servi You are heartily weleomed to this city,
not only by the Couneil, but by the Pretoria Com-
munity, 1 will not say anything at the moment
about Pretoria’s achievements in electrification
except that in 1904 we had 900 consumers and in
, 8,985, The units consumed in 1904 were
162,000 and to-day the annual consumption is ap-
proximately 40,000,000 units. You will do doubt
see many of the beauty spots of the wonderful
city during your stay and, 1 hope, be able to corry
away pleasant memories.

14



Touching upon the responsibilities of engi-
neers in_general at this time in the history of
South Africa, and of Pretoria in particular, I may
say that Dr. V. D, Bijl, who is in charge of the
Electricity Supply Commission, has made a
wonderful success of a great undertaking.

The Electricity Commission is doing much to
help the various Electrical Undertakings of the
Union and is also doing great work in acquainting
South Africa with all the most up-to-date methods
in the science of Electrical Engineering, It is
reasonable to say that Pretorians are looking for-
ward to the day when great Generators will be
manufactured on the Pretoria Industrial Sites and
when the importation of machinery of this nature
will be a thing of the past. There is nothing im-
possible in the thought, and it is up to you in your
eapacity as engineers, to guide public opinion in
this direction.

Qur boys and girls must be provided with
opportunities in their proper spheres.  Your help,
energy and brain Towe are the real assets in this
direction and coupled with optimism you will make
for the future wellbeing of South Africa. We
know that you electrical engineers here to-day are
the pioneers of perhaps the greatest future power
producing country in the world and that you will
grow under your responsibilities steadily and sure-
Iy. 1 wish you the heartist success in your de-
liberations and may all your contributions reflect
the greatest eredit on your profession as pioneers
of energy and forcefulness in the meeting of the
many requirements of South Africa.”

The Chairman Mr. Macaulay (Bloemfontein) :
On behalf of the Association, I desire to thank you
for the very hearty welecome you have accorded
our Association. Judging from the programme
put before us we are sure of an enjoyable time,
and we take it as a very great compliment that
you would not have done so much for us if you
had not appreciated us.
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Cr. A. L, Clark (Durban) : My Pre
on behalf of the visiting Town Couneillors, 1 would
ike to associate myself with you in extending to
His Worship the Mayor our thanks for the wel-
come he has aecorded us at this Convention this
morning. 1 notice, Mr. President, that the Mayor
is & "brither Scot” T notice that by his tongue, Sir,
and 1 feel that the Town Council and the town of
Pretoria is to be congratulated in having a man
like Mr. I, Dey for the head of this very fine city
of Pretoris. The Mayor has asked us to go away
as his missioners to boom Pretoria and its amen-
ities and all the things that make for good, so far
as Pretoria in concerned. We are all missioners
for our own towns, and I think we should never
forget the amenities and beauties of our Lowns,
T notice that a very fine little bulletin has been
issued to us and 1 congratulate Pretoria and Mr.
Horrell. We are all for publicity and especially
s regards the question of domestic electricity and
1 am glad to see a lady visitor here who is out on
a world's tour on this question. When she comes.
to Durban we shall give her a very happy wel-
come and show her what we haye been doing as
regards olectricity in that town. [ have again
to thank you on behalf of the Councillor delegates
for the hearty and cordial welcame yeu have given
us this morning.

ANNUAL GENERAL MEETIN

Confirmation of Minutes.

The Minutes of the previous Annual General
Meeting, which had been circulated, were taken
as read and Agreed to, on the proposal of Mr.
L. L. Horrell, (Pretoria), seconded by Mr. A. T.
Rodwell (Johannesburg).

Apologies.

Apologies for non-attendance were received
from Dr, van der Bijl, wishing the Convention suc-
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cess; Mr. Jacobs, regretting not being present at
opening (but will be present later) ; Messrs, Castle
(Capetown), J. T. Smith (Durban), W. M. Wade
(Inspector of Machinery), F. C. D. Mann (Worces-
ter), P. H. Newcombe (Alice), Electrical Enginner
(Mossel Bay) J. G. Davison (Beaufort West), T.
Jagger (Ladysmith), C. H. Baskerville (Salis-
bury) and W. D. Ross (Potchefstroom).

REPORT AND BALANCE SHEET OF THE
HONORARY SECRETARY AND TREASURER.

Mr. E. Poole (Honorary Secretary and
Treasurer) then read the following report and
submitted the halance sheet for consideration by
the members.

Mr. President and Gentlemen,

I have much pleasure in submitting the tenth
report and Balance Sheet of this Association, the
Membership of which stood at 65 as at the last
report and now comprises the following :—

Honorary Member e 1
Members £ . 6
Association Members g

TOTAL iy g8

It is with very much regret that we have to
deplore the death of Mr. B, Sankey one of our
Foundation Members, Past President
Member of the Council since the inception in 1915,
and his experience in connection with the affairs
of the Home Incorporated Municipal Electrical
Engineer's Association, with whom we are affil-
iated, proved him to be one of our most useful
Mémbers,

The vacaney thus caused through the loss of
our Past President was filled by the Council trans-
ferring Mr. Swingler from ordinary Member of
Conneil, his place in turn being filled by the ap-

pointment of Mr. A. T. Rodwell of Johannesburg.
17



We have unfortunately lost other Members
through the death of Mr. Fietcher of Krugersdorp
and the resi hrough their reti; on
reaching the pensionable age, of Messrs Stoker,
Suteliffe and Blatchford and also by the vacating
of their appointments of Messrs Clinton and Royle,
while one other Member elected at the last Con-
vention did not complete his obligations, and he
has not been included in the present list of
Members. 1 much regret aiso that Mr. Mordy
Lambe has seen fit to withdraw his name from
our list of Members,

While it is to be regretted that our losses
tolal nine it is pleasing to note that twelve new
Members have gince been elected giving us a net
gain of three It is to be hoped that additional
Members will be found by the inclusion of the
Electrical Engineers of those towns not now repre-
sented, and at this Convention amendments to our
Rtules and Constitution may be brought about to
increase our Membership,

The Balance Sheet shows the financial posi-
tion of the A iation to be in a very sati
position with an accumulated fund to omr credit
of £234 11s. 2d, or an advance of £74 14s. 0d.
since the last report. It is particularly pleasing
1o record that the point I stressed in my last re
port, in regard to the lack of sales of our Pro-
ceadings, has borne such good fruit, as by the
ready response through our Members our sales
have during the period under review reached a
record and with the inclusion of advertisements in
the Proceedings (which in the previous issue were
omitted) our funds have been placed in a much
more highly satisfactory position, and for the
{irst time in our history sales and advertisements
alone have more than paid for the printing of our
Proceedings.

1 am also pleased to state there are no eut-
standing subseriptions.

During the period under review the sub-com-
mittee dealing with the question of Licensing of
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Electricians have been engaged on drafting re-
gulations in regard thereto, which will come up for
consideration at the Convention.

A questionaire which has been circulated
various Electrical Engineers of the

with the question of wolkmg on
live mains, which emanated from South
Afriean Association of Municipal meluyee.! was
considered hy your Council who agreed that the
matter was one for concerted action and it was
decided that the matter be dealt with at the forth-
coming Convention,

This report brings my period of toa
close and T take this opportunity of th nking the
President and Members of Council for their kind
assistance rendered to me in connection with the
affairs of the Association.

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

Honorary Secretary and Treesurer.

DURBAN,
March 4th, 1981,
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BALANCE SHEET AS AT MARCH 4th, 1931

Liahilities. Assets,
£ £ B4
Standard Bank .. ok 23411 2
159 17 2

Aomlrgghted Fund at 10th October,
Excess Revenue (Current period) 74 14 0

£234 11 2 £234 11 2

I have examined the books of the Association and I certify that the above Revenue and Ex-
penditure Account and Balance Sheet are properly drawn up so as to exhibit a correct view of the
affairs of the Association as shewn by the books and Audited statement.

(Signed) A. GRAHAM COOK,
Chartered Accountant (S.A.)
9th March 1931. Honorary Auditor,



Mr. J. Roberts (Durban) : Tt would be fitt-
ing for the meeting to record its grief at the loss
of the two deceased members, particularly two
such_honoured members as Mr. Sankey and Mr.
Fletcher,

(The Convention rose in silence).

(Mr. Roberts, continuing). I do not know
that there is any member among us more deeply
beloved than was Mr. Sankey, and I do not know
that everyone is aware that by stepping into the
breach on one oceasion he saved the Association
{rom dying altogether.”

Adoption of Report and Balance Sheet.

Mr. J. Roberts (Durban) : I have much
pleasure in moving the adoption of the report,
Mr. Horrell (Pretoria) : 1 beg to second. Agreed
t0.

Honerary Auditor,

The Chairman :  Our thanks are due to Mr.
Graham Cook of Durban for auditing our accounts,
and T think a vote of thanks should be accorded to

im

Gratuities.

Mr. Horrell (Pretoria) : 1 have much plea-
sure in proposing a vote of thanks and honorarium
of Two guineas to Mr. Graham Cook. Mr Vowles
(KW, Town) : I beg to second, Agreed

The Chairman : There is the matter of a
gratuity to the typist in Durban who has done a
deal of work for the Association. I propose an
amount of Five guineas be paid. Mr, Coulthard

(Oudtshoorn) : I have much pleasure in second-
ing that. Agreed to.

Election of President.

: The next item is the alec-
tion nf a President for the Hnsumg term. T call
for nominations for my successor.”
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Mr. L. F, Bickell (Port Elizabeth) : 1beg to
propose that Mr. L. L. Horrell be President, Mr.
Coulthard (Oudtshoorn) : I beg to second. There
being no further nominations Mr. Horrell was de-
clared elected.

The Chairman in weleoming Mr. Horrell as
President, deelared that the Association would be
in good hands and Mr. Horrell, in thanking Mr.
Macaulay, expressed his thanks for the honour
aceorded to him and took the Chair which Mr.
Macaulay vacated and called upon him to read
his Valedictory Address.

RETIRING PRESIDENT'S ADDRESS.

By Mr. R, Macaulay, City Electrical Engineer,
Bloemfontein.

. 1In reviewing the period between last Con-
vention and this one, during which I have had the
honour of being your President my thoughts
naturally turn to these who were but are no
longer with us, and it is with great regret that I
have to mention the desth of two of our most
highly respected and estaemed members. Messrs.
B. Sankey, of Johannesburg, and R, W. Fletcher,
of Krugersdorp, Our Association is much the
poorer by the removal of two members of whom
we cannot speak too highly—they were indeed all
that Engineers should be.

Naturally, averse to being in the limelight, T
found it an extremely difficult proposition to for-
mulate a Presidential Address, but to-day I find
it mueh more difficult to give a retiring address.
In the former case, I was at least full of good
intentions - to-day, I am afraid it would have to

e a case of apologising for things undone, but
1 have fully appreciated the honour of having been
your President for the last sixteen months, and
the loyalty and co-operation of every member
during that period.
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I need not enlarge on the general condition
of our Association as it will be seen from the
Honorary Secretary and Treasurer's report that
as regards membership and finance it is in good
standing.

As regards the Electrical industry, generally,
it can hardly be said that any great or revolution-
ary development has taken place during the period
under review, but it has been a period of great
and steady expansion of large schemes already
started or about to start at that time, and also in
older undertakings in the utilisation of electric
energy, hoth on the industrial and domestic sides.
The cost of production is being reduced by the
installation of larger units both on the steam
raising and using sides to cope with ever
increasing loads rather than by any depar-
ture from methods familiar to all Engineers, with

rhaps the exception of the “Mereury” boiler
and “Mercury” Vapour Turbine. It says a lot for
the manufacturers that units of the capacity that
are being installed in some parts of the world to-
day, are feasible propositions. Imagine a unit of
120,000 K.W. capacity (sufficient to meet the
‘maximum demand of all the towns in the Union of
South Africa) suddenly refusing to function, quite
a probable contingency, the disorganisation result-
ing no matter how the station in which it is in-
stalled is interconnected to other stations, must be
tremendous, so that reliability and freedom from
frequent or even occasional breakdowns must be
the outstanding feature of these electrical giants.
Higher and higher efficiencies are continually be-
ing attained, but are not always reflected in a
corresponding reduction in the price of the unit at
the consumers’ terminals, so that one is apt to
think that sometimes the cost of extremely high
efficiency is out of proportion to the benefits
which do actually arise therefrom. What appeals
to me more than the results obtained by large
stations, are the results obtained in quite a number
of small stations in our own country where,
in spite of a small output (in many cases less
than the house service requirements of a large
station) plant which cannot be called “modern”
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and high fuel costs, they can still supply qurrent
at a reasonable rate. This can only be obtuined
by sheer hard work and the most rigid economy
on the part of those in charge of the undertakings
concerned. Much as I respect large undertakings
and those in charge of them, I have a greater re-

t for the man who can make a success of a
small undertaking.

Gentlemen, in this my retiring address or
“Swan Song” I may be incoherent and I may have
wandered, but they are the ruminations of an
Engineer ‘who has spent the best part of his life,
and given of his best, in Municipal Service, of ane
‘who has had high ideals but, who, unfortunately,
never managed to attain them. ~Whiist on the
matter of munieipal service, I would like, in this
my Iast opportunity of expressing my sentiments
before retiving, to express my appreciation of the
Municipalities I have served. Municipalities, like
Limited Liability Companies, are generally
llmught of as something with neither 2 hody &
kiek nor a soul to dam, but after thirty yvears
service with them I can honestly refute the nc-
cusation, as I have always found them to be or
the whole a just and sympathetie body of men‘
1 have had all the hard work, all the pleasure, all
the heartbreaks, all the sport, made as many mis-
takes and have been excused as many times as any
human being ean expect, all in munieipal service,

Now that T am retiving, it is my duty to in-
struct those who follow me in the matter of con-
ducting the affairs of our Association, and 1 have
only one suggestion to make.

At the East London Convenlinn. the
Councillor delegate who accompanied m a
grievance, and that was, that we took lhese Con-
ventions too seriously and that there ought to be
more humour in them (he was Seotch, so we must
be bad in that respect). Being Scotch myself, xt
was excusable that this could not be carried o
in Bloemfontein, but I think we are entitled to ﬂ
in Pretoria where the President is not Scoteh.

25



During the period of my Presidency, 21st
anniversary of the founding of the South African
Institute of Electrical Engineers took place, and
on your behalf, & gengratulatory message was
sent them. I was also honoured with an invita-
tion to the Banquet but owing to eircumstances,
could not attend. Our Association was, however,
ably represented there by the Vice-President Mr.
Horrell, whe kindly acled as.deputy on that
oceasion.

Other matters which have arisen have mostly
been of such a nature that they could be left over
for discussion at this Convention.

In conclusion, I would like to have placed on
record, the services of our Hon. Secretary &
Treasurer, Mr, Poole of Durban, who has heen the
one to really look after the affairs of our Associa-
tion during the last two years. No matter how
much work is asked of him, he has seen to it, tmd
seen Lo it in his usually thorough manner, Apar
from the thanks of this Association for hl!
services, I desive to thank him personally for the
wonderful help and assistance he has been Lo me
as President.

To our new President 1 wish all success, and
to our Association continued success.

ELECTION OF VICE-PRESIDENT.

Mr. Vowles (K.W. Town): I beg to propose
that Mr. L. F. Bickell (Port Elizabeth) be Vice-
President, Mr. Ashley (Qumnatawn) 1 have
pleasure in seconding, Agreed ts

ELECTION OF FOUR COUNCIL MEMBERS.

Messrs, F, C. D. Mann, (Worcester) ; .,
Swingler, (Cape town) : T. Millar (Hamsmmx]
and A. T. Rodwell (J.H. Burg.) were nominated
by Messrs. Hooper, Marchand, Macaulay and
Bickell respectively. There being no further nomi-
nations, Messrs. Mann, Swingler, Millar and
Rodwell were declared duly elected,
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ELECTION OF HONORARY SECRETARY AND
TREASURER.

Mr. Swingler (Cape Town) : 1 heg to pro-
pose Mr. Poole for this post; Mr. Rodwell (JLH.
Burg) : I have much pleasure in seconding. There
being no other nomination Mr. Poole was declared
duly elected.

DELEGATES FOR (a) WORLD'S POWER CON-
FERENCE, and (b) BRITISH ENGINEER-
ING STANDARD ASSOCIATION. (S.A.
Branch).

Mr. Swingler (Cape Town) : I have much
pleasure in proposing the President for (a). Mr.
Macaulay (Bloemfontein) : I beg to second. .
Roberts (Durban) : I beg to propose Mr, Rodwell
(JH. Burg) for (b). Mr. Ralston (Dundee) : T
have pleasure in seconding. Agreed to.

=

Membership Transfer.

The President : [ have to announce that the
Council had decided on tramsferving Mr. J.
Younger from the class of Associate Member to
that of Member.

VENUE OF NEXT CONVENTION.

Cr. Adeock (Port Elizabeth) : T have very
much pleasure, on behalf of the Mayor and Town
Couneil of Port Elizabeth, to extend to you a very
hearty welcome to hold your next convention in
Port Elizabeth. When I put the matter before
the Council they were very enthusiastic about it
and you may be sure of a very hearty welcome.
1 do not know when you will hold your next Con-
wvention, but at Easter our Bowling club will be 50
years old when celebrations will be held, but of
course, I leave the date to you. We shall do all
we can for you.
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The President :  On behalf of the Associa-
tion 1 thank you very much, Mr. Adcock, for your
invitation to hold our next Convention in Port
Elizabeth. The Council has discussed the prob-
able date and suggest September, 1932, as twelve
months from now is considered too early. We
shall of course notify you in due course.

Mr. Houreld, (Randfontein) : 1 beg to pro-
pose that the mext Convention be held at Port
Elizabeth.  Mr. Mail (Kokstad) : 1 beg to
second. Agreed to.

PRESIDENTIAL ADDRESS.
By L. L. HORRELL, Municpal Electrieal Engincer,
Pretaoria.

I must express a keen appreciation of the
honout in being elected President at this, our tenth
Convention. I am conscious that di mzmshed
engineers have preceded me in this office, and can
but hope that the high place our Anumt(nn h:n
alveady taken in the eountry will be maintained,
and even enhanced during the ensuing twelve
months, 1 am emboldened in this hope by the
spirit of enthusiasm and friendly co-operation
which pervades our membership.

Tt iz encouraging to see the finances of the
Association are so satisfactory, and, as mentwneﬂ
by the Retiving President, our thanks are due
Mr. Poole for the excellent work he has nlone on
behalf of the Association. You will remember
that last year members were asked that on their
return from the Conference they should immed-
iately get in touch with their Couneils to purchase
copies of the Proceedings, and this présumably
was done with excellent results. It is hoped the
same procedure will be adopted this year, The
time has arrived when the Association may have
to provide funds for meeting the expenses of mem-
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bers of the Council to attend special meetings,
for oceasional matiers of vital importance have to
be dealt with without delay. ‘The enly method at
present, available is to correspond either by letter,
telegraph or telephone, which when the matter
is urgent, is cumbersome and unsatisfactory. Such
4 case of importance arose recently, when the
amendment to the Factory Act was before the
House, and had it not been for the good services
of Mr, Swingler, the alteration to the Bill would
have gone through without any eppesition.

The value of these Conventions has been so
thoroughly proved that I hope it will be decided
that they shall be held annuaily. This will ensure
contact between members, so essential il we are
usefully to share our experiences. We represent
4 community of interesis ana the results gained
fm“ any one municipal undertaking is of value
o all,

h a view to making the Association still
‘more representative of the electrieal undertakings
in the country, it has been thought opportune to
propose an_alteration to our Constitution so as
to include Couneillor-Delegates as members, This
proposal, together with other suggested amend-
ments to the Rules and Constitution will be con-
sidered by your Council, and most probably will
be brought before this Confevence.

Though a young country, we have the advant-
ages of enthusiasm and ambition, and, as electrical
engineers it has been our ideal, steadily fo raise
the standard of our profession and to bring it into
line with that already obtaining in older countries.
Already, ony municipal services offer an important,
if not necessary, training for University grad-
uates who have decided to enter the profession.
We are very anxious to keep in close touch with
the academic life, and to this end I suggest that it
would be eminently useful for each of the larger
Municipal Electrieal Departments who are in close
touch with a University, to offer a 2 - years
Apprenticeship every year to young graduates.
By the institution of such post-graduate courses,
T feel sure our Municipal work would become still
more an integral part of the life of the country.
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The valuable paper by Mr. Roberts at our last
Convention on the “Demestic uses of Electricity”
Tas born fruit in the development that has since
{aken place. Both Johannesburg and Cape Town
have had notable increases to their load, Peetoria,
1ike Durban, has the advantage of having no rival
in gas to contend with, and the advantages of
eleetrical cooking are being inereasingly apprec-
iated. Over 1,000 cookers are now on the mains,
but much mare, of\course, remains to be done. ln
this conneetion, we may remember how Councillor
Weir at our East London Convention in 1927 em-
phasised the value of advertising, and that it was
the duty of every eleetrical department to educate
the public in regard to the uses of eleetricity. In
this respect, our thanks are due to Dr. van der
Bijl for the illuminating address he gave at the
lact Conference regard to the Eleetrical De-
velopment Association, and we are also most
erateful to Messrs, Bernard Bulleck and Evans
for the tour they made all over the Union on behalf
of that Association, We are, I feel sure, pleased
to see that that subject has been placed upon the
Agenda, and it is hoped that the Conference will
approve of the scheme that will be definitely
lnunched this year. The advice of Mr. Weir has
also borne fruit in the Electrical Exhibitions that
have been held in Johannesburg, and now this
week in Pretoria.

1 have received a communieation from the
President of the South African Institute of Elec-
trical Engineers on the subject of Lightning In-
vestigation, A Sub-Committee has been formed
by the Institute to collect and to disseminate in-
formation, and the President asks for the co-
operation of our Association. I am sure that our
members will do all in their, power fo assist the
deliberations of the Sub-Committee,

I have had the honour to have been an the
TLocal Committee of the World-Power Conference,
and this has emphasised to me the value of re-
garding our work in an international spirit. The
great development of the Grid system in England,
whereby Power - Stations are inter-connected, is
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a hint that we too must have an eve to the future.
The advantage of linking large undertakings, and
s0 avoid the installation of large stand-by plant
cannot be over estimate

We shall be considering a proposed draft Bill
fot the "Llcenamg of E]ﬁ[rmn] eremen and thn
of El

an

have invited a depllbltmn from the Masters B\ulr‘l—
ers’ Asscciation to attend a Round Table Confer-
ence on this matter.

In connection with the papers that are read
at our Conferences, | suggest that some encourage-
ment might be offeved in the shape of a Premium,
of zay £10, for the best paper delivered,

In conelusion, let me say how pleased we are
to see so many Councillor delexate; and visitors
present, and on behalf of the Assoeiation, I extend
to them a hearty welcome. They will, T am sure,
forgive us if the members take up the major
portion of the time devoted to discussion, but we
trust nevertheless, that there may be some occas-
ions when they will assist us in our deliberations.

In addition to the invitations forwarded to our
memben; and their Councils, invitations were sent
to the Town Clerk of every town with an estab-
lished Flectricity Undertaking, but whose Engin-
eer is not a member of the Association, for their
Eleutléicnl Engineer and a Councillor Delegate to
attend.

T am glad to say that a very ready response
was received and I have great pleasure in wel
ing also the representatives of these Electricity
Undertakings and sincerely trust that next time
we shall have the pleasure of their company as
members of the Association.

Mr. Rodwell (Johannesburg).

Tn congratulating the President on his excel-
lent address, dealing as it does with a number of
very impor! tant subjects to ‘Municipal Engineers,
T desire to comment on a few of the very interest-
ing points raised.
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The President has referred to the very real
necessity for the Council to meet more frequently
than has been the case in the past. This has
been recently exemplified by the proposal Lo
amend the Factories Act which it was felt would
be detrimental to the progress of Municipal Elec-
mc.:y s:.ppxy Undertakings. 1, together with the
Ch: of the Tramway and Lighting Com-
mmee. Jumed the deputation to interview the
Minister at Cape Town, and it is hoped the pro-
posed amendment with “which most of you are no
doubt familiar will not be incorporated in the
Union of South Africa laws.

In these important matters, it is essential
that the members of this Association should act
for the respective Councils as quickly as possible,
and it is regretted that many large undertakings
were not. represented on the deputation,

The President referred to the possibility of
two years apprenticeships. It is doubtful if this

is possible. are con-
trolled by the Apprenticeship Act under the
Minister of Labour, and the conditions of appren-
ticeship are laid down.

in agreement with the President on this
question if it is feasible under the Act. It is
unfortunately true that the young technically
trained Engineer has not the opportunities o ob-
tain practical experience which obtain in older and
more highly industralised countries.

1t ig pointed out that benefits would accrue by
reason of one eleetrical undertaking becoming
interlinked with other electrical undertakings.
Whilst this is an undoubted fact from a purely
engineering point of view, there are, unfortunate-
Iy, many factors to be taken into account. In any
case, 80 far as | ean \udm, there is mo other under-
taking with which t| Pretoria can inter-
connect and, therefore, otir Tathors o problems
do not present themselves in this instance.

1 congratulate the President on his vnluxhla
and interesting Presidential address.
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Mr. Swingler (Capa Town) : In thanking the
the President for his address, 1 would take this
opportunity to refer to the amendment of the
Factory Act. The proposal to transfer power
stations to the Department of the Labour would
mean that electricity undertakings would come
under the Chief Inspector of Factories and the In-
spector of Machinery and Regulations generally in
turn under local Inspectors of Factories.  This
transfer from the control of the Mines Depart-
ment is, in my opinion, detrimental to the interests
of the Industry and is likely to bring electricity
supply undertakings into conflict with labour and
other troubles extraneous with that of electricity
supply.

One of the reasons given by the Railways for
the necessity of the Electricity Supply Commis-
sion was that electricity undertakings should
be kept as far apart as possible from labour
troubles. If the proposal becomes law our res-
peetive undertakings would be considered from
the factory point of view and not that of an es-
sential service industry.

It is proposed that undertakings not used
exclusively for mining p are to be under
the same body, therefore, the V.F.P. and the
Electricity Supply Commission will find them-
selves in the same position as Municipal Under-
takings, and in this matter I am in complete aceord
for I don’t see why the Government should dis-
critninate between the V.F.P., ES.C. or Municipal
Undertakings. The Minister may send the Bill
to Select Committee or he may accept an amend-
ment to exclude us, which I understand Sir
Robert Kotze has ready to propose, but in any
case 1 would suggest that all members present
will lose’ no time in getting in touch with their
respective Councils and present to them the bigger
isaue; it is not just the inspection of Boilers that
matier. This work has been carried out for the
Iast 30 years by the Mines and Works Department
and has proved quite satisfactory and in case of
Gisputes there was always some redress; you first
had to appeal to the Chief Inspector of Machinery
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and then to the Government Mining Engineer.
Under the proposed amendment to the Factories
Act the Chief Inspector of Factories has been
described by the responsible Minister as an ad-
ministrative officer and that there was no neces-
sity for & technical man to hold the post, so if this
bill becomes law we shnll be left to the tender
mercies of our respective local inspectors of
Factories whose opinion will be the first and last
word, and as no man holds the same views on
every question, 1 am afraid we shall have one In-
spector in one area requiring quite a different
thing to another Inspector in another area, and al-
together, having regard to all the circumstances, 1
eannot see for the life of me why the prposed
change should be made. If it were on economical
grounds then there is no reason why the Inspector
of Factories qualified to inspect Machinery in a
certain area could not do so on behalf of the
Government Mining Engineer, just as has been the
case during the last few months, for although the
Inspectors of Machinery have been seconded to
the Labour Department, in actual fact they ave
still working under the Mines and Works Regula-
tions when they inspeet our Boilers and
Machinery.

As regards the training of engineers, in Cape-
town years ago it was the Couneil’s ey to gi

free tuition to the boy who came first in his class
in engineering at the South African College.

the best graduate can have a post graduate course
if he likes, but | may say very few take advan-
tage of it, for whilst it is beneficial to the man
who wants to specialise in the power production
side of the art, it reduces the field for his opera-
tions, as we are considerably hxndlcaﬁped in our
training by virtue of the fact that ttle or no
engineering plant is manufactured in Capetown. I
hold the opinion that boys are all the better for
going abroad after obtaining their degree.

Amendmenl to Constitution.

ection with the proposed amendment
of L'he mnstltutlnn of the Association, the Council
had discussed this and decided to leave well alone.
In so far as subscriptions were concerned, I sug-
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gest that they be raised in relation to the units
dctually sold by the undertaking. 1 therefore
propose that an engineer in charge selling up to
& million units should pay £2 2s. 0d., up to 10
million £3 3s. 3d., up to 20 million £4 4s. 0d. and
20 million and over £5 5s. 0d. The Chiefl Assis-
tant’s subseription to remain at £2 2s. 0d. Mr.
Mucaulay (Bloemfontein) : I beg to second. This
was then put and carried with one dissent.

VISITS.

In the afterncon the party were shown over
the Royal Mint, after which they visited the
Zoological Gardens.

ELECTRICAL EXHIBITION.
In the evening the party were present at the

opening of an Electrical Exhibition in the Town
Hall, by His Worship the Mayor.

TUESDAY 21th MARCH, 1931,

The Convention resumed its proceedings at
10 a.m. with the President (Mr. L. L. Horrell) in
the Chair, there being present 45 members, 16
Councillor Delegates and 15 Visitors.

APOLOGIES.
Apalogies for non-attendance were read from

Dr. van der Bijl, Mr. Davidson (Beaufort West)
and Mr, G. Stewart (Johannesburg).



DEVELOPMENT OF A DOMESTIC LOAD IN A
SMALL INLAND TOWN.

By J. Vowles—Municipal Electrical Engineer
—Kingwilliamstown.

The approach of the saturation point, in a
town, which, for one reason or another, doés not
grow, may well be viewed with apprehension by
the Engineer-Manager of its Electricity Under-
taking, and any means are justified in the effort
to expand the uses of Electrical apparatus, thus
staving off actual stagnation.

Tn many of the older towns of the Union there
is a very decided tendency towards thrift on the
part of their inhabitants which the mistaken
tariffs of the past have helped to accentuate and
the Engineer Manager of a small Cape Province
Undertaking may be forgiven for envying his con-
frere in some of the Northern towns wheve the
question most often asked amongst the members
of a family is not, Have you switched off the
light? Many of those present could deubtless,
amuse this Convention with tales like the follow-
ing,—A consumer invariably wrote in great wrath
‘whenever a certain street lamp failed because he
had then to use his ewn bedroom light. Enough
has been said on that spirit of thrift, which (while
an excellent subject for Politicians to debate and
Economists to write about) is the greatest deter-
rent to building up a satisfactory load in a town
with a stationary population, where the family
ramifications are apt to be very extensive, and
where the primary consideration is not so much
the cleanliness, convenience and many other ad-
vantages of Electric cooking, as its runnning cost
compared with wood fuel burned in a furnace in
the kitchen.

1In using the expression, any means are justi-
fied, the author, in advocating the exercise of full
trading powers by an Electricity Undertaking,
is aware of the possibility of raising controversy.
Nothing, however, that could be brought forward
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in support of the argument for full trading powers
is more significant than the fact that practically
all the large Undertakings in the United Kingdom
have, during the last few years, adopted full or
partial trading in Electricity consuming apparatus,
and are spending large sums on showrooms and
other means caleulated to develop the uses of
Electricity, and this in the face of the organised
opposition of influential Electrieal Traders’ Asso-
ciations. To the author this universal trend sug-
gests nothing less than an acknowledgement of the
failure of the Electrical Contractor to meet the re-

quirements of both consumer and Undertaking.

Now, in the author’s opinion, the whole ques-
tion is bound up in the matter of scrvice. The
average electrical contractor in a small town, as a
rule, has neither an experienced nor adequate staff
to carry out this so-essential service to the con-
sumer, even if the Undertaking finances a deferred
payment system for his benefit, as is done n
some of our large towns.

The importance of this matter of service in
building up a domestie load, cannot he over-stated
and this is where the Undertaking should be in
the best position to render such service.

It will, probably be generally agreed that the
best advertising means are the consumers them-
selves and a complaint not attended to in time to
Dprevent a spoiled dinner will do much to retard the
installation of eookers in the homes of that con-
sumer's {riends, In this matter of service, the
author would stress the advisability of sending
men of experience, not first year apprenticss, to
attend to even, what may sound over the tele-
phone, a trivial complaint. Infinite patience and
much tact are factors in gaining cooking con-
sumers. A personal call by the Engineer within
4 few days of the installation of & cooker in order
10 inguire if there are any points upon which
enlightenment. are needet is usually appreciated.

his, of course, only applies to the vecy early
stages of developing & cooking load.
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Assisted Purchase. It s an unfortunate fact
that the cost of reliable electrical cooking ap-
paratus is still relatively high and the number of
those able to afford the initial cash outlay on
cookers, is strictly limited, while the number of
those who would be only too glad to become all-
eleetric cooking consumers hara dotosed pay-
ment terms available, is relatively large. By
direet import and sale either for eash or on hire-
purchase, at. prices just sufficient to cover all ex-
penses, it is possible to reach a class of consumer
impossible by other means.

Guarantees. It is necessary, in the early
stages of development of a cooking load ta estab-
lish confidence and the guarantee period of free
maintenance should be as long as possible. While
no hard and fast rule can be laid down, it may be
mentioned that a three year period has been found
satisfactory and justified by results in
Kingwilliamstown.

Types of Cooker. The number of different makes
of cooker should be kept to a minimum, for the all-
important question of holding an adequate stock
of sparve parts must be taken into ammdemtmn
in this econnection, it is pertinent to ask;
many of us would care ta have several makes nnd
types of boiler in our stations. We in K. W. Town
deal in only one make of cooker. It may be said
that the policy of standardizing on enly one make
of eooker is carrying things too far, but with such
guarantee and serviee, it would be unwise, in the
author's opinion to multiply the types.

An objection frequently raised by would-be
all-electric eooking consumers, and one which it is
not easy to meet, is the wide spread belief that
eleetric eooking ranges cannot with safety be put
in the hands of Native servants, and in a town
where it is universal practice to leave everything
to the Native, this difficulty can hest be over-
come by frequent lectures and demonstrations.

Unrestricted Supply. An important point in
huilrlmg up a domestic load is the advizability of
ving an unrestricted supply, and meter rents,
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which, in the author's opinion have |\avex at any
time been justified (except on the score of ex-
pediency) should be abolished, for UlEY are un-
doubtedly a souree of irritation to the average con-
sumer. The tariff question, which for many years
had invariably the prefix “vexed” attached to it,
is now, one might say, virtually settled and varia-
tions of the two part tariff having been adopted
by the very great majority of the Undertakings,
there only remains this question of restricted
hours of use.

It will be found very dlfl‘lcu.t to explain to
the average consumer, who si lieves the
generating station to Dbe a mser\vmr, just why he
may only use cemm apparatus at certain times,

as diff act, a8 trying to explain Power
Fictor thafncmvy development can only be ob-
tained if restrictions arve cut to the minimum or
eliminated altogether.

Water Heating. In those towns subject to
cold Winters, there is much scope in the way of
obtaining a remunerative night load. Like the
cacker, however, the initial cost of a water heater
is a formidable matter to the majority. The ideal
water heater, in the author's opinion, has yet to
be evolved. Lenving out of consideration those
expensne heaters of the pressure type with large

rage tanks in the roof, which are quite beyond
the means of the elass of consumer dealt with by
the majority of the members attending this Con-
vention, where is one to look for a water heater
at reasonable cost which will fill the conditions
that three, or four or more persons following one
another, may each obtain an equally hot bath with-
out any waiting? We have endeavoured to solve
the problem, and the water heaters now installed

n K.W. Town in sufficient numbers and length of
ﬂme to warrant proof that they ave popular and
fulfill the conditions outlined, are an example of
the old saying that “an ounce of practice is worth
& ton of theory”. We have had no failures and
the load is obtained when it is most needed, that
is to say, during the night hours and not super-
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imposed upon the daily peak as in those systems
where a sealed 21 hour supply is given a speeial
rates.

Refrigerators, while essential to the all-
electric home are not an econanut: DI‘DDU!ltIOn
en from a
point of view, the revenue derived bemg {00 smu!l
in relation to the capital outlay, ‘The author duzs
0t he inelusion of
deferred system of payment for the small town

The Cost of Installation of cookers and water
heaters should be made as low as possible, and
here again the Undertaking is often in a better
Pﬂuucn to carry out the work than the local Con-

n support of this contention, the auther
wnuld |nsﬂmt£ the difference in installation costs
between a large town with Contractor installed
eookers and K. W. Town where the work is carried
out on & 10% on cost basis. In a paper read at
our lust Convention, the costs in ane large town
were given as from &8 to £15, while in K.W. Town
they average £2 10s 0d., yet wages and material
are practically the same in both towns with a
slight advantage in favour of the large town.

No consumer ever in practice, switches on the
whale of his heating equipment at full heat at one
time, and there is no need to compel him to run
mains sufficient, on the thousand amps per square
mch standard, to carry the full heat load of his

ooker.  The average demand in & group. of
mnl:ers we have found to be of the order of 2
K.W- and we have not found it necessary to run
more than one phase into any residential domestic
service with consequent economy to both con-
sumer and Undertaking.

D.C. Supply. Of the seventy one Undertak-
ings listed in the yearly statisties which our Asso-
ciation contributes to the S.A, Municipal Year

ook, as generating for themselves, more than
half are D.C. and it has been said that a demestic
cooking load cannot be developed to any extent
on & D.C. Supply. The wonderful development at
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Worcester may be cited as forming the greatest
encouragement to those in charge of small D.C.
Undertakings.

Public Lighting. In the author's view street
lighting should be regarded as a form of advertise-
ment for the Undertaking. Public lighting shouid
be on a generous, even lavish scale, and the charge
made as low as possible. The best way of making
a consumer realise that the lighting of his home by
means of 20 and 30 watt lamps is inadequate, is
to light the street so well that he finds compara-
tive darkness on entering his house.

All Night Schedule. Judging by recent in-
quiries received from both large and small towns,
the midnight Schedle is stil largely the rule. As
the best policeman and as the best means of keep-
ing one’s town on the map, the author is a strong
advocate of the all-night schedule for street light-
ing. Should the question of the extra cost deter
vour Council, then halve the existing charge, the
increased annual load factor resulting from the
adoption of the all-night schedule is not to be des-
pised in a small Undertaking.

Ttecently an influential Society with speculative
rather than operative characteristics, held a series
of meetings in K.W.T. and the members on wend-
ing their way tn their hotels in the early hours of
the morning, were so surprised at finding their
pocket torches unnecessary that on returning to
their home towns they put up their “m‘d
members on the Council to endeavour to obl
similar amenities. It is regrettable to state th,al
in at least one case the proposal was turned down
on the score of cost.

from & perusal of the yearly statisties al-
ready mentioned it would appear that the charge
tor street lighting in many small towns is largely
a matter of expediency. In the author’s view a
high street lighting tariff suggests that the
Undertaking needs a prop and this brings up the
question of :—
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Departmental Charges with regard to which
controversy may possibly be raised in stating that
in the author's opinion, the principle of “robbing
Peter to pay Paul” and vice versa is fundamentally
wrong. The Electricity Undertaking is a manu-
facturing business and should be run on strictly
Dbusiness lines. Provided that the surpluses are
not absorbed in that bottomless pit, the General

nd (rate relief it is called in the large towns),
it should he possible to lay aside each year, from
159, to 20% of the revenue for plant renewal and
development, any surplus going back to the con-
sumers in the form of reduced tariffs ,and avoid-
ing to a large extent those apt-to-be unpleasant
public meetings necessary when a loan is required.
I plant extension ete., can be financed out of
revenue, why stir up a hornet’s nest in the shape
of a ratepayer's meeting.

When asked by our President to prepare a
paper for presentation to this Convention, the
author was frightened at the prospect of having
to bring his own little Undertaking and its achieve-
ments into the flood light. Much advise has been
tendered and what should be done for the develop-
ment of a small Electricity Undertaking, has been,
perhaps, too frequently advanced. Lest, how-
ever, it should be thovght that we heve not prac-
tised what we have preached, a brief summary of
ihe results of putting into practice the prineiples

vocated in this paper, may prove of interest.
During the last fourteen years the Undertaking’s
plant has been augmented four times and its out-
put increased seven fold. Full trading powers
have heen exercised for the past twenty years.
Fully 757, of all the domestic and 1007, of the
dustrial installations have been carried out by t
Undertaking’s staff. Out of a total capital, in-
cluding contracts recently entered into, of £132,000,
000 has E)mvid out of revenue, While

a sliding scale H & C tariff of 3d, to 13d. had been
in operation from as far back as 1914, an unre-
stricted all-electric cooking tariff of .75d. has been
operative for the past four years and 50% of the
output sold is at .75d. Substantial reductions in the
tariffs have been made from time to time and
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meter rents were aholished some years ago, prob-
ably no other reduction in the consumer’s monthly
account having been so appreciated as this. The
all-night street lighting schedule has been in
operation for the past sixteen years and the de-
partmental charge for this service of 2d. per unit
eannot be said to be excessive, working out with
maintenance, as it does, to only £2 per lamp per
annum. The average price for all domestic elec-
tricity sold in 1930 was 2.6d. and for all units sold
2.1d.. The average annual total consumption of
a five roomed all-electric home we find to be 5,750
units. The foreging details, it is thought cover
the points brought forward in the paper.

The paper is written, primarily for the en-
couragement of the Engineer Manager of the small
Undertaking. The author has endeavoured to
show that development of his Undertaking, in the
absence of the big and amply capitalized con-
tractors to be found in all the large towns, de-
pends entirely upon him and the progressive ele-
ment on his Couneil and if the arguments put
forward in favour of fall trading powers have im-
pressed the Councillor Delegates from some of our
smaller towns to the extent of giving the matter
serious consideration, the author will not regret
his intrusion into the field of Convention paper
writing.

DISCUSSION.

The President : I feel sure I voice the opinion
of the meeting in congratulating Mr. Vowles on his
very excellent paper. I do not remember a better
all round contribution on & Local Authority Under-
taking covering such a wide field.  Several in-
teresting and important points are raised.

. The first, that of service, is 4 most vital ques-
tion; unless consumers’ receive good service the
supply authority’s demestic load must suffer. 1
feal we have not done enough in Pretoria in this

We have given the Electrical Contrac-
tors an opportunity to meet their obligations, and
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if they do not give the service we expeet,
must not be dissatisfied if the Municipality deudes
1o carry out the maintenance of domestic ap-
pliances in its determination to give service to its
consumers,

The paper is open to diseussion.

Mr. Rodwell (Johannesburg) : Mr. Vowles
has pointed out many of the difficulties exper-
ienced by the Electncul Engineer of a small town
in attempting to develop domestic load.

The author has referred to the consumer who
promotes thrift by economy in the use of elec-
tricity; 50 or 60 units consumption per month by
the average consumer is unfortunately often con-
sidered exrtavagant, and, until electric cooking
and high waltage apparatus is used more generally
making the monthly umts run into hundreds and
thousands, alsc making consumers realise that
eicetrieity is not a luxury but a necessity, the ful-
lest advantages of its use will not be attained,

he author advoeates full trading powers for
the electricity undertaking. This is a debatable
point and its adoption devends upon local condi-
tions. Where registered electricians only are per-
mitted o perform work on installations connected
to the urban mll.hnnt) s system, such work is usu-
ally carried out in a thorough manner and is de-
pended upon l‘or 4 livelihood. It appears to me that
the onus on the undertaking is not to undertake
such work but to safeguard the public by allowing
only gualified electricians to operate, Where facili-
ties for undertaking such work are not available,
the supply undertaking should certainly urovnie
service in the consumers’ and their own interest. T

gree with the author that “service” is the great-
est salesman. A sound commercial maxim is—
“Give your consumer more attention after the
order for apparatus is placed, than before”. This
point eannot be emphasised unduly.

Regarding ent or loan schemes,
this is the nn]y way m mefit a certain class of
consumer owing to the comparatively high cost of
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electrical ap| tus. It is sometimes difficult to
understand how the high cost of electrical ap-
pliances can he justified, and, where not justified,
the undertaking should take steps to provide such
equipment for their consumers.

1 cannot agree with the suggestion that one
type of cooking stove only should be utilised in an
area, Whilst it is highly desivable that standardi-
xation should be attained wherever possible, my
experience is that immediately it is known that
stundardization is bemg effected, the cost of the
aquipment rises and the only method of keeping
down to reasonable charges is by competition.
This, of course, applies more particularly to the
larger undertakings, and, where small quantities
of equipment are required, possibly standardiza-
tion is advisable.

The cost given for house service connections
at Kingwilliamstown is remarkably low and de-
tailed costs would be useful. In the avea under
the control of the City Council of Johannesburg,
cable connections Dbetween the mains, whether
overhead or underground, is by means of service
cable Luried in the ground, with consequent high
cost for conncetion. 1 hope in the near future
that it will be possible to instal overhead service
connections in the outlaying areas. The use of
twin cable for service connections advoeated by the
authior 1 consider unsatisfactory.

Serviee connection cable with a loading of two
kilowatts, suggested by the author, appears very
conservative and does not allow for expansion. The
undertaking 1 represent instals 3-wire service con-
nection cable free-of-charge where cooking k
are required, thus allowing for additional loading
for the future.

Regarding all-night lighting, this depends
partly on generation_costs and the size of the
town. There can be no question but that large
towns should have all-night street lighting.

The question of departmental charges raised
by the author is one of particular interest fo us all
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and brings forward the well founded grievance of
the appropriation of profits to the relief of rates.
1 understand that the Commission in Britain limits
the amount which may be taken fram profits to
1.5% to 2. It is equitable that those who sup-
port the electrical undertaking and provide the
profits ghould be the first to benefit by develop-
ment and reduced tariffs.

From the statistics submitted of King-
vnlbnmsbcwn undertaking, it appears to be deve-
loping on progressive lines and compares
ably w!lh even the large towns with an all elsctnc
cooking tariff of .75d. per unit.

The author has raised many pertinent points
and is to be congratulated on his useful contribu-
tion to the proceedings.

Mr. J. J. Wud (Swellendam) : At a previous
Convention it was advocated by a member that
there should be “More of the S8alesman and less of
the Enginesr”. Lightly so and we in the smaller
towns having an inexperienced and inadequate
staff are compelled to undertake this work. Un-
doubtedly as Mr. Vowles rightly points out ef-

icient service and a satisfied consumer is the best
advertising medium.

My Council have started full trading and hire
purchase of domestic appliances, and although we
have only been going for a few months it is sur-
prising what a difference it has already made.

I do not agree with the writer that Refrige-
rators should not be hire purchased. A consumer
emle.m-oum to have an all electric honse but he-

e requires an applance which is not rated
m l-.W ‘s he is debarred from acquiring one.
After all, if it were not for the facilities given
through hire-purchase there would be many homes
only using lighting,

As regards public lighting and an all night
schedule this is out of the question in very small
towns apart from the additional or increased lond
factor derived therefrom. Invariably after mid-
night a small generating set is in commission.
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Mr. Sparks (Pietersburg) : As an engineer
from a smaller town I wish to congratulate Mr.
Vowles on his very helpful and encouraging paper.
I should like a liftle more information about this
system of water heating and the construction of
the heaters. Is the water heating restricted to
vertain hours or not?

The introduction of water heating in a town
where coal is cheap is a very difficult matter in-
deed except to meet a particular case.

1 have been experimenting in another direc-
tion, that is to heat up the water in its initial
stages by means of a flat solar boiler which is
heated by the sun, the electricity is only used fo
give the water & final boost in heat. So far my
apparatus is in the expe: imental but provided the
initial cost can be kept low the future looks
promising for a Solar cum Electricity Water
Heater.

In regard to installation costs,
given £2 10s. 0d. is remarkably cf
be pleased to know what this figure

the figure
p, 1 should
cludes.

Mr. L. Ralston (Dundee) :

Vith reference to domestic supply the
scheme in which 1 am in charge has a 220 volt
D.C. Distribution and I think Enginers will agree
that to try to develop a domestic load on such a
system is very difficult. 1 put forward to my
Council the suggestion of 2/6 minimum charge
and a 1d. per unit for the use of current for do-
mestic purposes. ‘The cost of the installation in
the first instance being 80/- through a separate
meter for the first plug and 15/- for every ad-
ditional plug. The demand has not come up to
expectation but this is due mainly to the fact that
coal is so cheap in this District and the only do-
mestic load which one can get is electric irons,
kettles, tonsters, ete.”

Mr. J. Hooper (Robertson) : 1 have much
pleasure in congratulating Mr. Vowles on his paper
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which would encourage those in small towns. To
start a domestie supply with a D.C. station, opera-
ting most unfavourably requires a deal of pluck.
Domestic load is essential even at risk of loss.
Our tariff for cooking load was 4d. and lighting
rate 1/- until I recommended the Council to reduce
the cooking rate to a minimum of 15 units for
5/- and thereafter 1d. per unit.

Mr, Ewer (P.M. Burg) : 1would draw atten-
tion to the Thermal storage type of water heater,
in the hopes that we may hear the experience
of other engineers on this development.

Mr. Swingler (Cape town) ¢ 1 would be glad
to know what is the number of consumers and
what percentage that number represents to the
whole of cookers (of 5,500 watts and over) you
have installed in relation to your domestic con-
sumer.

Tam o firm believer in the neeessity for your
mains to be adequate and the pressure sufficient
to meet the demand before you commence develop-
ing domestic load, otherwise cooking eannol be
done satisfactorily. A good service must be avail-
able from the very start, if not electric cookery
is dammed without even having a fair chance.

To wait until a stove is installed before you
exteml your mains, or vice versa, to my mind, is
ad policy.

In Capetown 810 Cookers of 3,600 watts and
over have been installed on the hire purchase sys-
tem during the last six months; this represents a
connected load of some 5,600 KW. The sum of
£37,000 was spent on the Hire Purchase of ap-
D]Knnw during the same period. I am absolutely
satisfied that without deferred payment or hire
purehase system, no undertaking can develop at a
reasonable rate.

think Mr. Vowles is to be congratulated
on hiz work at Kingwiliams Town. one
advocates a high rate of charge for street lighting
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you cannot very well complain that any surplus
profit should not go towards the reduction of the
general rates; Ratepayers on the whole should
have some small return for backing the electricity
undertaking loans, although one can argue that
the very fact that elent ty supply is a\mLul:le
the value of the p is enhanced, which i

itself is sufficient return to the ratepayer who r]nes
not take electricity. On the other hand by virtue
of high charges for street lighting or direcl taxa-
tion, consumers of el.eclrlc\h' are mot entitled to
have cheaper supply, it is just robbing Peter to
pay Paul. If an electricity undertaking eannot
make both ends meet without excsssive charge for
municipal services or direct contribution to
general rates, then it has no right to exist.

Water heating cannot be considered in terms
of a general formula, as every town has its own
peculiarities. Climatie conditions have a lot to do
with an economic hot water supply by electricity.
For'instance, in Capetown you require quite a lot
more heat {o get the desired results than in
Durban, and for that matter you would want a
good deal more hot water. It is difficult to de\.e-
lop a hot water load in towns where the winter
temperature is very low. At one time I was op—

posed to encouraging the cooking load and M
Jolm Roberts may remember, my experience hemg
the Stoves then on the market were very unsatis-
factory, but I submit to-day it is quite a different
proposition,

We are getting complete satisfaction from
every cooker that i is sold and it is mu'st gratifying
to_have consumers’ testimonials to the good re-
suits obtaind, economic and otherwise.

1 do not agree WIth Mr. Vowle's remarks re-
garding refrigerators. In Capetown we have sold
£9,000 worth during ﬂ’IE six months previously
mentioned. The conditions on which the sales are
made control the ecofiomics of the transactions,
for whilst the consumption of electricity is only
in the vicinity of 60 units per month, the load
factor is high and the amount we receive in the
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shape of discounts from the supplier is consider-
able and on the whole we are doing better from
the refrigerators than from the stove.

In Capetown the policy of the Council wus
to have the Street Lights on every night with the
exception of moonlight nights, but a year or so
ago it was decided to have the Street lights on
continuously from sunset to sunrise, The cost
was only some £300 or £400 per year more and
the results have been much more satisfactory from
the ratepayers points of view, particularly in
thickly wooded residential areas.

I agree with Mr. Vowles' view that one make
of stove only should be sold if possible; this sim-
plifies the servicing and does away with a go
many other difficulties. On the other hand the
more makes of stoves you sell the more people
you have to help to pay for your advertising, We
have some 60 models and 12 makes to deal i
but the assistance we get from the 12 firms con-
cerned in helping to spread the electrical home
idea, is considerable.

The President : 1 suggest that Mr. Vowles
replies to the discussion of his paper at a later
date and 1 will call on Mr. Ralsten to read his
paper.

THE ADV GES OF ELECTRIC BULK
SUPPLIES COMPARED WITH MUNICIPAL
POWER STATIONS.

By LOUIS RALSTON, AMLEE. (8.A.) Cert.
Borough Engincer, Dundee.

Introduction.

The scope of this 'pager is a brief outline of
the question on which an Engineer in charge of an
existing Power Station may have to report to his
Council when additions to plant have to be con-
sidered. It may be of general interest to
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know that before any additions above 107 of
existing plant is contemplated, the Administrator
has the right to send the application to the Eleet-
rieity Commission for a Report, when the question
of Bulk Supply may be considered.

South Africa like all countries of the world
must develop electrically, and such development
must be cheap and reliable, it being realised that
all industries which have to compete with the
world’s markets of manufactured articles, do in
one way or another largely depend on their power,
whether electrical or steam.

The advance of Turbine design, and efficiency
in boiler and Turbine plant have been
wonders of the Engineering world. In 1809 there
were very few Turbines greater than 10,000 K.W.
and today we find that it is conmon to talk of
80,000 to 70,000 KW iler plant has made
strides never thought possible, and steam pressurcs
are reaching amazing figures, 1,000 Ibs. becoming
common practice.  Combined with these great
improvements comes transmseion of electrical
energy reaching figures equally astounding, 132
K.V.A. now being considered usual practice. On
account of these improvements, bulk supplies have
been possible, and with the improvement of in-
sulators, transformers and switeh gear the day
will come when what is considered a super station
will become a sub station receiving its power from
our great sources of untapped energy such as the
Victorin Falls, transmission being by super volt-
ages. Schemes like. the Shannon in Ireland and
many of the super ctations in England and Ameriea
o to shew what development has tasen place in
the direetion of bulk supplies. Advaneing ability
to generate electricity by large units and transmit
large amounts with reasonable ease and eertainty
ecannot fail to revolutionize the electrical world.

Bulk Supplies.

The question of bulk supply is in no way new
to South Africa, the Rand Mines having been
supplied by the Victoria Falls Power Co, (1909),
for many years past, and also many smail towns,
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and in many instances the supply to one mine
alone is larger than all the small towns in the
Union put together. Unfortunately, as the towns
in the Union are so far apart, bulk supply does
1ot _become an economic factor, for small town
loads on account of long transmissian lines, Where
loads do not reach a peak in any one instance of
more than 500 K.W., the question of £ s. d. for
transmission lines, capital charges, plus K.V.A.,
and unit charges places bulk supply in the pale.
South Afriea is so sparsely populated that
true rural electrification outlook progress is likely
to be very slow, and where it is possible in or about
the area of the Commission's power stations
such as in the Natal Undertaking the towns
which wouid take power are far apart and are very
small loads, and, therefore, likely to become an
economical business possibility.  When double
feeder lines are to be considered, and this is a
very important factor espeeially in parts of Natal,
the pieture is anything but rosy and it does not
seem possible to develop to an intergraded electric
supply.

Fulk supplies based on K.V.A. charges, plus
unit charges, as shown from the experience in
Natal appear to require some modification
as now in operation by the Electricity Supply
Commission, and the maximum demands on short
duration are not conducive to development,
especially when a Municipality wants to develop
a combined domestic and power load, and street
lighting  improvement. Extra - KV.A. on
peak 2t a small Corporation’s own station does
not cost as much as K.V.A. purchased when
the life of a power station, say, is taken at twenty
vears, Continuity of supply being of prime im-
portance, duplicate feeders should be considered,
one of which should be laid underground to mini-
mise the effects of lighting, especially in Natal
Locally operated power stations have v
few shut downs and the trouble in connection
with the shut down is local and easily and
quickly attended to.  Municipal Councils are
always anxious to maintain, and rightly
50, what is considered their birthright, such as
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‘water-works, power stations, etc. When they
have control of such departments they are
able to govern them to their own liking and
are not so likely to be under the strained cendit-
ions which may be laid down by the suppliers of
any of these commodities. FEven with all these
drawbacks there is no doubt that bulk supply
must eome, and the day of small, and in some
instances, inefficient power stations must make
way for more modern development. We may in
this eountry consider these advantages 0o soon,
but perhaps the experience gained will be all to
the good for the future.

Points for consideration in the report.

In framing a report on proposed alterations
or o change over to bulk supplies the Engineer
has te take every aspect into consideration,
including future developments. The fact of
asking for more plant raises the question
whether this is to be extra plant for im-
mediate load or to serve as stand by plant.
When there is existing plant, the eapital “charges,
interest and redemption, depreciation, ete., must
appear in his figures, These charges are to be
met in any case even if it is a bulk supply. Re-
placement of consumers plant such as motors,
Iaus. ul,c to be contemplated, and re-wiring of
o | in many eases have to be faced. Alter-
umns to mains, v_maus line improvements, how
‘and where the supply is to be sta
of feeder, what charges will be on the feeder
and for what period, are all points that
must be eonsidered. The point at which lhe supply
is to be metered is an important factor, and if
the lines are long, whether there is to be a co-
operative system adopted between the Suppliers
and the Municipal Staff in regard to maintenance.
All these points must be eavefully studied,
and appear clearly in his veport. Councillors
m-e not  expected to have such knowledge

to able to ‘say that because a Bulk
Sum:Lv is quoted at £s. per K.W. and the
umit at .d. that the scheme will have a decided
advantage over their own power station. The
sale of existing plant may have a big bearing on
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the change over. If there is a decided prospect
of development in the way of industries, the ques-
tion does not become so difficult but when it is
only for the modern engineerin development one
must be careful not to increase the Capital Charges
beyand the point of return in Interest for the
next, say, ten years, especially in small towns.

Comparative Costs of Generation.

Steam plant of modern design non condens-
ing and using nine 1bs. of conl per unit at 14/6
per ton, can generate electricity at 1.75d. per unit.
Suction gas and heavy oil plants can generate as
Jow as 1.17d. to 1.35d., with Oil at £7/10/-, An-
tirawik- Coal 85/- per ton, with reasonable load
actors.

In the case of steam plant the fuel can be
reduced to .5d, or about that if condensing plant
were installed. Therefore, before the Engineer can
report he has to take these facts into considera-
tion. The reliability of plant too must have bearing
because on this depends continuity of supply, and
no matter how cheap electricity can be supplied,
if continuity is not to be depended upon, the rate-

er will have cause for dissatisfaction and the
position of a Council will not be enviable, When a
charge per K.W. is made for a number of years,
let us take for example twenty vears, the eost
pay £5 per K.VA, 150 KW, = £15,000; nt
installed say at £84 per K.W., £12750, which
means that after writing down depreciation, ete.,
the Council has still an asset at the end of this
period.

Comparative Outline.

It is not possible to place rigid comparative
figures on Municipal Power Stations operating
against bulk supply as all towns have varied
conditions, but taking the Municipal Statistics
for the yoar 1330, the average price per unit sold
by the various Municipalities would be in the
neighbourhood of 6d. Comparing these figures
with the tricity C: ission’s
they read as follows :—
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Natal Cen
Witbank i e,
Capetown e L E S IR
Durban SIS

From these figures it would seem that if
conditions were favourable bulk supply must eome
into its own for eliminating such stations as Bul-
awayo, in, Capetown and G
There is no station turning out current under 1d.
per unit sold. It must be realized that even were
it possible to eonsider bulk supply the question of
the existing plant must be taken into eonsideraf
ion because the clmvgea of interest and redem-
ption must be met in any case, even though the
station itself is shut down, and where plant is
still serving good purpose it is diffieult to see the
reason tor shutting down power stations, which
after all serve as a source of employment, and
therefore circulate monies in the town.

Compurative Figures : Bulk Supply and Station
Costs,

T have taken this opportunity of putting for-
ward come comparative figures on a bulk supply
seheme ngainst a Municipal operated Power Stat-
ion. The supply was based on 150 K.W., and the
existing steam plant has u capacity of 185 K.W.

The following figures will be of interest \—
COST OF RULK SUPPLY. POWER STATION COSTS.

0 K.W. @ £5/8/- 1795 Coal 444 12 0
z’Js'um@ A1 = Oil & E. res 179 3 1
Standing Charges— Water Chngz 10 0 0

Boomal, - B30 Wi Rations &
E.E. Salary
TOTAL :uss (n W — 85 8

TOTAL £1,569 9 4

This nqunln 1814, per unit Thia :qunls 1384, per unit
It will be seen thnt whilst. in the Power Stat-

ion particulars, a proportion of the Engineer’s

salary is ineluded against generating charges, no
like provision has been made in regard to Bulk
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Supplies, also that the power station has a eapac-
ity of 185 K.W. which would cost no more at peak,
whereas extra K.V.A. would cost more on the
‘Bulic Supply.

Tariff

No subjeet in eleetrieal engineering has been
more fruitful of discord than the subject of
charges for electricity, and it is difficult to form
and prove a system that will be both clear and
simple, and which would apply in every case in
conneetion with electrfeal charges. 1do not think
that it is possible for a bulk supply station to form
a tariff which can be accepted in every case.

In some instances the eapital eharges, ete,,
on existing plant is very high, and in such eases
the eonsumers must meet the liabilities they have
already ineurred because these charges eannot
liquidated by any other means, Distances from
the point of supply and capital costs for trans-
mission lines beeome more eostly in one case than
another, also the existing plant may be in good
condition whereas some plant may have airendy
served a useful life, and therefore, are no longer
an asset, and in this instance consideration is to
be given to the complete reconstruction.

The following are the actual results found to
be the position when a K.V.A. charge was based
on lighting principally. The Engineer in charge
was out to develop the sales end of his depart-
ment, and found that after pushing stoves, etc.,
his K.V.A. peaked over the lighting, and the pos-
ition was as fallows i—

Stipulated maximuom demand 75 K.V.A.

This peak was the maximum in the Summer
months. During the Winter months the pe:
reached 100 K.V.A, The Summer load conditions
were ideal in so much as it improved the lo:
factor. Maximum demand for the Winter proved
0 be out of proportion to the units sold and made
a difference of £125 for the year. Private con-
sumers cannot understand why they should not
use current during peak and be under time con-
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ditions, they are not comcerned about maximum
demands. the Public know is that current is
something like .3d., and when they go to the ex-

e of installing stoves etc,, cannot understand
why they should be debarred of their use at any
time, and the Engineers would find it very
difficult to try and impose time clauses in the
tarifi.

Conl.

‘Whilst on the subject of bulk supplies one
cannot pass without making mention of the matter
which is a very important item affecting the
whole of the electrical and industrial progress of
South Afriea, this being the question of coal rail-
age costs, and while South Afriea has been. very
favourably placed in connection with its huge
conl fields it would seem that really cheap elee-
trical energy will not become possible until some-
thing is dene to relieve the enormous rail charges
on coal. This pertinent question calls for early
attention.

Transmission.

Here we have the most important item to
deal with. The transmission line to a Municipality
which takes Bulk supply must laid
down, constructed, and operated in such a
manner so as to more or less guarantee the
supply to be of an uninterrupted character
Operation of switches should be automatie
so that in the event of a feeder failing
the other comes into operation with the
Teast possible delay. The size of conductor should
receive such consideration that apart from the
current density mechanical strength should be
given favour; span and size of pole should
be designed in correct mechanical relation in order
10 withstand weather conditions. In regard to the
nature of the soil, one can see great difficulties
because of the varying conditions to be met with.
Black bog soil with springs of water after heavy
Tains needs carveful consideration when plant-
ing poles, especially if construction is earried out
in the dry months, when the conditions are likely
to be misleading, and trouble may only be ex-
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perienced after the line has been erected, due to
rains having moistened the ground. The line
weight and strain is likely to make the poles lean
if they have not been planted with bases and on a
firm foundation.

Lightning Protection.

xperience has shown that no perfeet Arrester
has been devised; the Peroxide Pellet Arresters
however seem to be doing well. A pair of lines
earthed to every pole above the mains appear to
serve the purpose as well as many of the expensive
types of arresters. It would be interesting to
hear the experience of Bulk Supply Station Engi-
neers, on Power Lines, in the way of costs, and
maintenance as transmission costs play an impor-
tant part in the question of change over.

Town Lay Out.
In connection with the lay out of the Town
1 would put forward the following :—

That it consist of the ring main principle,
the switch gear to be of iron clad type, conden-
sers to be uged, and the whole of the plant to be
as simple as possible without ua'ng too many
oomplcated relays, for after all, Lhu main high
tension feeder part is looked mer by the suppliers,

CONCLUSION.

Advantages of Municipal Controlled Power
Stations and Bulk Supplies.

In the authors opinion the advnntageq of
Municipal eontrolled Power Stations are :—

(1) ‘The point of control is easily and effic-
lenlb attended to with the least delay.
@) Management is under the Council
End m{gdxucm of supply can be arranged at the
ounci

(8) Employment for Whites is avaibale and
therefore, more money is spent in the town.
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(4) The nlmnces of a shut down are more
remote, a steady voltage is available and peak
loads are carried at less cost.

(5) The Municipality has an Asset in the
way of plant and buildings, and is not subject to
uutslde interferences such as strikes, ete.

The conditions in regard to Bulk Supplies,
should be modified as follows :—

(1) That there be no K.V.A. charge, or if

a K.W. charge and this must be very 1ow
malmnz that Municipalities are not casual con
sumers and do not come on and off the suppliers
mains at a moments notice, their demand is always
on the increase, and they help in many instances
bo give an excellent load factor, bulk stations hav-
ing large plant it is to their advantage to load up,

(2) That duplicate supply is always on hand
and such supplies must be operated gutomatically
by suitable switchgear so that in the event of o
failure on one feeder line, other lines come into
service immediatel Provision for ample light-
ning protection sectionalizing switches, espeeially
on pole lines, if the lines are over five miles in

ngth.

les

(3) Voltage regulation. Maximum demand
period to be on yearly basis or six monthly, low
cost of unit, standard voltages to be adopted, co-
operation between the bulk suppliers and the local
Municipalities in connection with all services on
feeder lines.

In my opinion the advantages of a bulk supply
as against a Power Station are :—

That increased  load does not mean large
capital outlay on generator and boiler plant, ete.,
aperation is reduced to a minimum, flexibility of
development is on a far better basis and the gen-
eral operation costs must eventually be less .
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DISCUSSION.

Mr. A, M. Jaesbs (Electricity Supply
Commissioner : Mr. Ralston’s puper raises
a number of points of great general intevest,
and of particular interest to operating and
consulting engineers whose sphere of action
lies within or close to the field of operation
of a possible bulk supply.

As Mr. Ralston eorrectly points out the
framing of a simple—and at the same time
fair—tariff is no easy matter. It is diffi-
eult to understand why he should state that
the demand charge should be based on K.W.,
rather than K.V.A,,  As far as the electri
part of an electricity supply system is con-
cerned, the capital costs are surely deter-
mined by the K.V.A,, and not by the K.W.
rating. The cross-section of the windings
of an alternator depends upon the current
to be earried, the number of eoils and the
thickness of the insulation depends upon the
voltage; the size of the exciter depends upon
the power factor at which the generator is
to operate; all electrienl factors are related
to the K.V.A,, rather than to K.W. Looking
at. the question from another point of view,
to generate 1,000 K.W., at power factors of
0.8, 0.9 and unity respectively requires
alternators rated at 1250, 1,110 and 1,000
K.V.A., respectively.

Similar reasoning applies to power sta-
tion cables, switch gear, transformers and
transmission line conductors, Tence there
is avery reason o base the demand charge
on K.V.A,, and not on K.W.

It musi be granted at once that the
metering of demands in K.V.A. is rather
more expensive than the metering in K.W.,
but the metering is one of the supplier's
problems, not one of the consumer’s.
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It may be argued that the consumer is,
nevertheless, affected by a demand meters
<A, rather than in KW, and so he is.
that there are two wnsumer:
each requiring 150 K.W.,
distance from the power station and that um
one load has a power factor of .75 whilst the
other has a power factor of 0.9. The one
draws 200 K. from the network, and
the other takes only 167 K.V.A. The one
loads up the alternator and all intervening
plant wnth K.V.A,, proportionsi to 200, and
the other requires K.V.A., proportional to
167. At the same vol lL‘ARE tha carrents are
in the ratio of 90 to 7 m and the bhlmc losses

in the ratio of 8,100 to to L.
Surely the oonsumer u-1th me better power

m to a lower pi for his
reqmrementa smte he does require so

much plant at the generating end nor does
he oceasion so much loss in transmission as
does the other consumer. In a case such as
the above it is only the unprogressive lower
factor client who i likely to press for a de-
mand change based on K.W.

The causes of lor wer factor and
their cure forms an mberestmg chapter in
electro-technics; but this is hardly the
proper aeension to go into this subject.

In developing a two part tariff, it is
necessary to segregate the fixed and the
variable costs. The fixed costs are those
which are within limits—independent of the
actual output of the power station.
main constituent of the fixed costs is the
annual eapital charges, and their magnitude
depends upon the method of financing and
the provision made for meeting all the obli-
gations incurred by the supplier.

If equipment has been purchased out of
loan monies it will be necessary to provide
for interest and loan repayment charges. It
will also be necessary to accumulate at least
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a moderate reserve for betterment and for
meeting major expediture arising from
breakdowns not covered by insurance.

Having determined the total fixed
annual charges, how is the demand charge
arrived at? Not by dividing by the total in-
stalled capacity, but by dividing by the capa-
city available at all times to meet the con-
sumer's requirements. A power station may
have 100,000 K.V.A,, installed, but, after
making allowances for stand-by plant, the
available capacity may be only 80,000 K.V.A,
If the supplier is going to cover his costs
he must base his demand charge on the
smaller of the two figures mentioned above.

This brings us to the point that when
comparing costs of a purchased supply and
a self-generating supply, it is essential to
make sure that the same basis is used
throughout.  When Mr. Ralston compares
the cost of purchasing 150 K.W., with the
cosl of generating the same amount of
smergy in a station with a capacity of 185

W.. 1 am not sure that he is comparing
two similar things. The bulk supplier has
to arrange to have the 150 K.W., available
at all times; but it seems doubtful whether
the 188 K.W. power station could count with
certainty on being able to supply the 150
K.W. with the same degree of continuity.

If the small station's equipment con-
sisted, say, of three 75 K.W. sets—two to
run and ene to stand by—it would be in a
fair position to take on commitments totall-
ing 150 K.W. on simultaneous demand; but
the cost of such a station, and the annual
capital charges would be greater than the
corresponding figures for a station of .185
KW.

Mr. Ralston is quite correct in loading
the cost of a bulk supply with the standing
charges in an existing local power station;
but, of course, the latter charges may be ex-

62



pected to disappear after a certain period,
i.e. when the original loan has been wiped out.
It is a fact that even in South Africa cases
are on record where comparatively new sta-

ions have been shut down in order to take
a bulk supply.

This does not mean that the bulk sup-
plier will be able in every instance to offer.
advantages over local generation. The dis-
tance between the consumer and the bulk
generating station migh easily entail such an
expenditure in transmission, and such high
costs of patrol service, etc., as to put a bulk
supply out of court enhrely

The argument is frequently put forward
in favour of local generation, as has been
done in the paper under discussion, that
nfter the loan has been repaid the Council
has still an “asset”. Most power stations
that have seen 20-25 years of service are
liabilities rather than assets; and those that
are still in good condition have had large
sums spent on them in maintenance aver the
period. It is common experience that the
time arrives when it is cheaper to replace
plant equipment entirely rather than to
spend the considerable amounts required to
keep in in running condition. Where is the
value of such an “asset” The only asset
worth serious consideration is the amount
available in the Reserve, Betterment or De-
preciation Fund, however it may be named

Here again the point arises as to
whether it is equitable to accumulate very
large sums in such funds. Suppose, for in-
stance, that this fund has reached the value
of the original loan by the time the loan
period expires, You may then be in a posi-
tion to replace your entire equipment; but
have you been fair to the present genera-
tion? You have made them pay interest, you
have made them repay the loan, and you have
made them provide funds for building a new
plant for the benefit of the next generation.

63



1f you agree that the reserve should be
kept down to a reasonable figure, then that
figure—whatever it may be——is practieal-
Iy the whole of the assets arising from local
generation which may fairly be used in a
comparisen with bulk supply.

The difficulties arising out of the appli-
cation of an annual demand charge have
doubtless been experienced by most bulk
suppliers; and whatever line of argument
one may take as a supplier to support the
reasonableness of such a charge, one has to
admit that in many cases it may press heavi-
Iy in the eonsumer.

One form of relief might he attempted
is 10 work on a basis of monthly demand.
It is possible that the supplier will be able
to meet his costs on this basis; he may even
do a little better. In any event he will cer-
tainly do away with one source of annoyance
to the consumer.

Where the bulk purchager is an indus-
irialist he can frequently take advantage of
the reduced cost per unit which accompanies
an improvement in loan-factor, as is inherent
in the two part tariff. In many ecases a re-

of the works will
prevent the overlapping of peals in different
departments; and this does not necessarily
always entail a serious disloeation of pro-
duction.

However, as Mr, Ralston points out, the
Gomestic consumer is impatient of any re-
striction and sees no reason why he should
not have his ‘juice’ at such times and in
such quantities as he would like to have it.
The situation is, of eourse, quite different
from the suppliers point of view. The only
thing he can do is to make it worth the
other's while to keep off the peak. Recourse
may be had to the multiple tariffs, with &
time switch to change the meter over. A
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simple device to be found in the “load-leveller”
Which cuts out certain appliances, say the water
heater when the stove is in use.

The question is by no means easy to solve, nor
is it peculiar fo this country—I note that Mr.
Vowles advocates eliminating all restrictions and
no doubt this proposal will bring forth somc
spirited discussion,

Mr. President, ladies and gentlemen, T am
greatly obliged to you for giving me the oppor-

ity of making these remarks, discursive as
they have been, If they contribute in any use-
ful way towards the discussion of Mr. Ralston's
inl.emst.;ng and timely paper, 1 shall be well
satisfied.

Mr., Swingler (Capetown) emphasised the fact
that each case should be tried on its merits, one
cannot make sweeping statements and say that a
bulk supply is, or is not, more favourable until
You have all the facts that bear on the economies

the case before you. One thing engincers
should remeber when comparing bulk supply with
Your own proposition is that you only pay for
KV.A. demand when and as you require it, where-
A8 in extending one's own plant you have o build
ahead of the load and at times you are paying
quite a lot in the shape of capital charges on plant
Which you are not as yet able to employ to ad-
vantage. If Engineers would spend more time on
looking for a new load and inducing Consumers to
take more electricity, it would often be much more
1o their Couneil’s benefit than spending time hang-
ing around the power station,

Mr. Ritson (Stellenbosch) :  We took a bulk
Supply in 1929 at a cost of £4,750 for the change
{ver for K16 consumers. ~Last year's profit was
2657 against £500 on our own generating. T con-
Sifer My, Swingler is quite correct in saying an
engineer has more time to look for new busiess
When he purchases in bulk.
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In regard to hire purchase | am wholly in
favour of this and propose asking my Ceuncil to
support the idea.

Mr. Rodwell (Johannesburg) : The paper
furnished by Mr, Ralston is on a subject which

should be of particular interest to supply under-
takings at the present time.

1 am at a loss to understand the Author's
statement that the average price per unit sold by
the various municipalities is 6d. per unit.

The price of the unit “sent out" from the
Johannesburg  Municipal Jeppe Street Power
Station, including all production charges such as
Interest and Redemption, Rents, Rates and Insur-
ances, Management, General Expenses and Rene-
wals Fund, is 0.2948d. per unit. With this new
station, improvements in efficiency ave being ef-
Tected and it is expected that a considerably lower
Fnsi than that given will be obtained in the near

uture.

The total average cost of the unit to the
Johannesburg consumer is 1.6526d. per unit, Even
in small undertakings, the cost given by the
Author of 6d. per unit appears to be high. The
costs per unit quoted for bulk supplies to various
large undertakings cannot be compared on the
same basis, Tt may be noted that they range
from 1.055d. per unit to 0.115d. per unit.

The enormous bulk supply to the mines from
the Electricity Supply Commission’s Withank
Station at .115d. eannot be compared with the
supply from Salt River Power Station to Cape
Town at 1.555d. for partial supply only.

Neither is the partial bulk suply to Cape
Fown comparable with the bulk supply from the
Tlectricity Supply Commission’s Station at Con-
gella to the Durban Corporation at .3790d. per
wnit, This latter supply was bulk supply and ob-
viously did not include for distribution charges on
the mains reticulation system to the thousands
of consumers,
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The costs of the unit given by the author
cannot therefore be compared with the total cost
of the unit supplied to small consumers in urban
areas or to the price paid per unit by such a
consumer.

Generally, the cost of the unit to consumers
in urban areas is not affected by the extremely
slight difference in cost (either way) between &
buik supply and the total cost of local generation
with modern plant, even in small stations.

The greater portion of the charge to the con-
sumer in urban areas is often due to reticulation
and other costs when the local authority has a
large number of consumers, each taking a com-
paratively small amount of electric energy.

I am in agreement with the author that the
continuity of supply in urban areas is of para-
mount importance. This especially applies where
there are a number of sub-stations having direct
current rotary converters installed for supplying
energy of Tramways. Even a momentary cessa-
tion-of the bulk supply to such a systeni entails
& considerable period to start up the converting
plant and sychronise to restore direct current to

e transport system, with serious inconvenience
to the public and loss of revenue to the local
wthority, In addition, lighting and power con-
sSumers are deprived of clectric energy.

Many points of interest have been rasied by
the author which should serve to lead to useful
discussion.

Mr. J. Roberts (Durban) : Mr. Ralston has
apparently lost sight of the extension of the
load if he teok supply from the Commission and
by continuing his own Generating he would find
it difficult to desl with ificreasing domestie load.
As an example, Stellenbosch increased its output
0%, when they went on to a Bulk Supply and
have now practieally doubled it. Many factors

ve to be taken into consideration before taking
bulk supply.  Storms have an effect on long supp-
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ly lines. Though some power stations have no
shut-downs over 5 years, but for some time to
come those who take bulk supplies may have to
put up with interruptions. In Durban we have
practieally no interruption from the Commission's
supply because there is no transmission difficulty.
The peak question is a burning one as Mr. Ralston
evidently finds and the engineer must deal with
this in his power station. Perhaps bulk suppliers
have not done all they can in that way.

VISITS AND DINNER.

In the afternoon the party were motored out
to the Hartesbeestpoort Dam where tea was pro-
vided, and in the evening they were entertained
to dinner by His Worship the Mayor and later on
were motored out to the Premier Diamond Mine
to witness the midnight blast.

WEDNESDAY 25th MARCH, 1931

The Convention resumed its proceedings at
10 g.m. with the President (Mr. L. L. Horrell) in
the Chair. There being present 42 Members, 15
Councillor Delegates and 23 Visitors.

ANNOUNCEMENTS.

The President announced that a letter had
been received from the Secretary of the Country
Club, Waterkloof, extending the privileges of the

Club to members of the Association.

Also a lelter has been received from Dr.
Randall of the Witwatersrand University, invit-

ing delogates to vist the University.

APOLOGY.

An apology had been received from Mr.
Samuel, Chairman, Electricity Committee, Harri-
smith, at not being able to attend.
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DISCUSSION ON MR. VOWLES PAPER.

The President : 1 will now call on Mr.
Vowles to reply to the discussion on his
paper.

REPLY.

Mr. Vowles (Kingwilliamstown) :

to thank you for the way in which you havz-
received my paper. In reply to the point
raiged by Mr. Rodwell, I might state that 1
do not advoeate the elimination of the con-
tractor unless the service to the consumer,
which several speakers agree is so essential,
fails. On my way to Pretoria 1 stopped at
Johannesburg and being an all electric
house of a friend, I was asked how the oven
elements, which have failed, were put in. 1
ed if there was a service and was.
told definitely that there was no service.
That, in my opinion, is not condueive to the
continued growth of the cooking load in
Johannesburg.

tegarding the ecost of installation, 1
would make it clear that the cost as given

¢ paper is an internal cost only and in-
cludes every detail in this connection. All
our. overhead services having long been
standardized on No. 10 8.W.G,, it has not
been necessary to augment or alter any
service.

Regarding the loading of 2 K.W. upon
which information was sought, I would state
that this represenu the average load on any

group of from 20 to 80 cookers of average
maximum capacity of 5§ KW.. It will thus
be seen that the diversity factor may be
taken into account when caleulating copper
and transformer eapaeity for any particular
residential district.

In reply to Mr. Sparks I would state that -
the water heating supply, like all other
classes of supply, is quite unrestricted. The
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heaters are designed on the assumption that
hot water is required throughout the day
time; the elements are so arranged that no
matter what the capacity of the water con-
tainer may be, the period required to hring
the water up to say 190 degrees Fah., is ap-
proximately 10 hours. Water heating econo-
mieally in my view must be considered from
the climatic zone point of view. While
{ Town, along with several other towns,
i in the temperate zome, where the initial
temperature of the water does not usually
fall below 60 deg. Fah., water heating elec-
trically therefore becomes an economic pos-
sibility. These towns ated on the high
tableland are in a very different position
and I should consider 1 'was doing a dis-ser-
vice to a consumer by recommending elec-
trical water heating.” The slow combustion
solid fuel method is, I am sure, the most
satisfactory method. The reference in the
paper to coal heaters is perhaps unfortunate.
1 had in mind the difference in climatic con-
ditions as existing at the warm coast town
and those situate in the temperate zone.

The method of sun water heating men-
tioned by Mr. Sparks is decidedly interest-
ing and 1 should say is full of possibilities,
but the subject after all is only indirectly
concerned with electrical development.

In reply to Mr, Hooper I may state that
we are unfortunately burdened with a legacy
of the past when tariffs were, so to speak,
in the raw state and the boiling pot was still
a long way off, in the shape of several
hundred separate heating and cooking
meters with separate circuits, but the room
tariff has been operative for the past few
years. It is unfortunately optional.

The member for Maritzburg brought
up the question of Thermal storage stove.
‘This idea originated, if my memory serves
me, in Sweden some eight years ago.. It is
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so full of promise that many engineers are
now working on the problem but, despite
its very h]gh efficiency, its adoption must
necessarily be a slow process for the reason
than any rmhcal departure from the con-
ventional is usually looked upon with
suspicion.

Mr, Swingler asks what the percentage
iz of all electric consumers to the total do-
mestic and T may say at once that we pro-
gress slowly.  After four years of hard in-
tensive work the percentage has only
reached 15%, but each year has shown an
encouraging increase upon the previous
sear. 1 may say this figure of 159, only
relates to cookers of 5,000 walts and up-
wards. 1 regard such matters as the pres-
sule of supply mentioned by Mr. Swingler

a par e essential service without
Whibh v cntictt hope to build up a domestic
load. T should like, with your permission to
read a brief extract (a) from the budget

ch of the Chairman of the Finance of
one of our eight large cities, as also an ex-
tract (b) from the Electricity Commission’s
report upon the proposals of one of our small
towns which has been in the habit of starv-
ing its Eleetrical Undertaking for many
years in order tu provide money for extran-
eous purposes.”

S EXTRACTS.

(a) “I am mot at all convinced of the wisdom
“of flying to the expedient of churging capital
“wherever possible, Tt is obviows that large under-
“akings cannot be financed fram revenne, but in
“view of the heavy eontinuous obligations set up,
“i¢ is much eheaper to pay as you go whenever it
“can be done.” .

(b) “The datn submitted in respeet of the
*years 1927/8 and 1928/9, discloses & surplus at the
“rate of approximately £2,000 per nnnum. In 1920/
“80 the accounts (mot audited) shew a surplus of
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“g810,  (These surpluses are transferred to the
“credit of the Municipality’s General Revenue Ae-
eount, e, in effect, in reliel of rates.)

“The consulting engineer's estimates of revenue
“and expenditure for the year 1932/88, do not call
“for particular comment, exeept to observe that, on
“the basis of these estimates, scope exists in the
“proposed veview of tariffs for reduction, which
“should promote more rapid development to the
“mutual sdvantage of the Municipal Undertaling
“gnd its consumers. The Commission would also
“suggest that @ more liberal annual contribution
“should be made to the Renewals Fund, partieularly

n the event of a portion of the balance now avail-
“able in the Fund, being utilized for the proposed
“extension of the scheme.”

The President : 1 will now eall on Mr.
Ralston to reply to the discussion on his
paper,

REPLY.

Mr Ralston (Dundoe) : In reply to Mr.
Swingler, 1 did not say, nor do I wish it to
be understood, that loads under 500 K.W.
are not worth going after, The question
must be considered on its merits. From ex-
perience in Natal it has been found, owing
to long transmission line, also the question
of double feeders and the fact that there is
16 other load on the way, that the load was
not large and therefore it was left out. Re-
member that I am dealing with cheap coal
which places a different aspect on the sub-
Ject. Mr. Swingler places himself in the
suppliers’ position and does not like to hear
the poor little consumer asking for anything
outside what he has to offer. He says we
want double feeders, well we have at least
two generators, If a line comes down it
may be out for a few hours, a generator set
can he got away in 15 minutes. Large sup-
pliers will have to consider the demands of
Municipal undertakings just as we have to
consider the public.

72



In reply to Mr. Jacobs, I thank him for his
detailed technical explanation of K.V.A. 1 would
like to know how may a Municipality charge the
consumer on a K.V.A, basis and what about the
voltage?

In reply to Mr. Rodwell, the average figure
of 6d. is taken on small stations; this figure was
taken from the Year Book, page 5, and from the
Power Journal of about 8 weeks ago.

In reply to Mr. Roberts, T have taken the
question of development into consideration and
say that where the engineer can see this the posi-
tion fs easily dealt with and that no electric load
should be overlooked,

I wish to thank all those who took part in the
discussion of this paper and take the oppartunity
to say. that the paper was prepared to raise dis-
cussion. This I think is the first time that Bulk
Supply has been before the Municipal Engineers
Convention.

The President : 1 have much pleasure in
Wwelcoming Mr, Bullock to our Convention and will
ow ask him to read his report on the Electrical

Development Association.

REPORT ON THE WORK OF THE
ORGANISING COMMITTEE, ELECTRICAL
DEVELOPMENT ASSOCIATION OF
BSOUTHERN AFRICA.

By J. B. Bullock, Chairman of Organising
Committee.

Mr, President and Gentlemen,

You will recall that on the occasion of the
last C ion, at Bl aC ittee was
appointed to examine ways and means of organis-
ing an Electrica] Development Association for
South Africa. This step was taken as the result
of Dr. H. J. van der Bijl's paper, read to that Con-
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vention. This Committee now wishes to report,
through me its Chairman, the results of its in-
vestigations.

Tts first procedure was to frame a draft con-
stitution, a copy of which is attached to this report.
This gave an outline of the work it is intended to
do, the method by which it is suggested funds
should be raised for that purpose, and the means
whereby this money and the affairs of the As-
sociation generally should be administered. As
no criticism has been levelled at this document,
one may assume, or at least hope, that it is felt
to cover the ground, in outline at least, in a fairly
adequate manner, and that it may be worked to
for the time being in any advance it may be
datided to attempt.

This draft constitution and a covering letter
were sent to all towns in the Union an hodesin
having electricity undertakings, and to as many
merchant houses as were known to the Committee.
1 am glad to say that, in quite a number of im-

ortant ins SUppO? i wah
promised in due eourse.

At the same time no surprise or disappoint-
ment was occasioned by finding that a few sheets
of typewritten matter failed to carry convietion
to those to whom this movement was thus intro-
duced for the first time.

An oppertunity occurred, however, for me to
visit & number of towns, last Winter, in eompany
with Mr, E. 8. Evans of the Lighting Service
Bureau, and to meet Councils and their officials,
and explain the ebjects of the Association in
The eonclusion T am led to by the experience :§

this tour is that when an Association is start
on an effective basis and its methods and the
services it ean render arve generally understood,
there will be few, if any towns that will not support
it with enthusiasm. Several new supporters have
promised to join when the Association gets going.
With the latter towns 1 have every sympathy,
for there have been movements in the past which
'ﬂ"eﬁz’:ﬂe" off like & rocket and finjsll-:ad up like
its stick.
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1 would, huwever, observe at this po|m that

my Committee, on the evidence it has col
hat this hnuld be

started, andi believes that it can give vitally useful
service to the Electrical Industry in this sub-
continent., There is no reason, i feels, why the
Association should not grow steadily in financial
strength and thus in usefulness, vear by year.
The position, therefore of those more courageous

ers who have promised to join at the ontset,
and who by their contributions will thus lay the
foundations of this organisation for service, will,
my Committee thinks, be deserving of eonsidera.
tion, say at the end of the first vear of endeavour.
The consideration, it is felt, might take the fnrm
of charging the late-comers an entrance fee,
furnish their share of the foundation etpense.a,
This, however, is a matter for their digeretion in
the future.

So far the business side of l.he industry has
not been i
and A meeting nf and
manufacturers’ representatives has been herd in
Johannesburg, at which the objects of the As
sociation were explained, and a few weeks
Mr. H. Marrvat, M. . etc the Chairman uf
the British E.D.A., passing through,
was kind enoug] wmldress ufurther well-attended
meeting, The result is that an encouraging
amount of support is assured from certain mer-
chant firms, Taking this in conjuniction with the
amounts promised by Municipalities, the Elec-
trieity Supply Commission, and the Vietoria Falls
and Transvaal Power Co., Lid.. the Committee
estimates that £3,000 can be collected wherewith
fo start the Assoeiation, When this is actually
in being, we anticipate that others will decide to
ome members and give the movement a better
!u“hxﬂce to prove itself, wuth somewhat more ample

Tn our decision to recommend a start being
made, we have not depended upon possible aug-
mentation of the primary amount of £3,000, but
consider that the latter sum is a sufficient one
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for immediate needs, on a modest and carefully
serutiniged basi We would point out that the
work of the Lighting Service Burean in this
ecountry is being carried on with a similar annual
sum, and that since the foundations of this have
been put down, its influence in the cause of better
lighting is increasing in a very satisfactory and
encouraging manner, and may be looked to to
continue on that course.

As to the proportions contributed to the £3,000
mentioned, by the Supply and Trade sections, we
would point out that this is approximately in line.
with our original idea that a fair basis would
twao-thirds from the former and one-third from the
latter, The basis of this idea, of course, is that
each individual piece of development achieved en-
tails a single transaction, a sale of apparatus say,
to the merchant, and a permanent increase in eon-
sumption for the Supply Authority.

Thus while the amount in sight is perhaps one
third of what is possible, given 100 per cent support
throughout the country, the manner of its mike-
up seems equitable, and we expect that under a
competent Director and a zealous Executive Com-
mittee the amount will steadily increase. The £
should not be lost sight of that the work of organ-
ising has so far been on a veluntary and henorary
basis. done by busy men, and that more effective
results should follow as soon as there is someone
definitely engaged and paid to continue the werk.

ssistance so freely and generously given
by the Electricity Supply Commission in many
directions should here be mentioned and gratefully
acknowledged. Without it the progress we ara
able to report could not have been achieved.

The Committee has only considered the pos-
sible budget to cover £3,000 in outline, and in com-
parigon with the Lighting Service Bureau. The
details will be the province of the Executive Com-
1rittee when appointed. We recognise that a great
deal depends, at the outset, upon the wise choice
of a Director, upon whom the progress and future
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of the Association will depend. With its some-
what modest initial funds, the Executive Comm-
ittee will not be able ta afford more than say £600
per annum as a starting salary, but it is searcely
necessary to point out that there are attractive
prospeets for the right man. The Organising
Committee suggests a young man with plenty of
energy and enthusiasm, He will require ablhtv
to write and to lecture, and a knowledge of
publicity methods in addition to a grasp of the
business of electricity supply. We by no means
despair of securing a suitable person, by judicious
advertisement of the post.

As to headquarters, you will have noted from
the constitution that these are to be in Johannes-
burg. Idonot ﬂm\h this is a matter for argument,
‘as organisation is best earried out from the
business centre of gravity of the country. Local
activity in areas distant from Johannesburg will
not, T am sure, be prejudiced by this ehoiee, if the
example of similar Associations in other parts of
the world be studied.

The Committee has. received two suggestions
for housing the Association, whieh will be passed
to the Executive for eonsideration.

As to what mav be termed provincial setivities
ponyparlers have been eonducted with the Com:
mittee of the Lighting Service Bureau. and it has
been tentatively agreed that the funds available
for work awav from Johannesburg be wooled.
Under this seheme of co-operation, the Director
of either body, when on tour, will work on behalf
of both. while the one remaining at headquarters
will, it is haned, be able to keep the activities of
hoth going there.

We vecognise that lighting development is the
snearhead of general devn]upmml and while we
do not sugrest anvthing amounting to a merger,
with loss of identitv, w= wish to stress the im-
mrtnnu- of co-gperation nehieved mmugh the res-
ect
abnv» described is caleulated I.u .stmmzthen the
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work of both bodies away from Johannesburg.
1 need not emphasize the importance of that pan
of the work.

Further, it iz hoped that if the ED.A. is in
need of a lecture room in Johannesburg, it will be
possible to use the L.S. Bureau on an agreed basis,
while clerical assistance might in emergency be
exchangs

It will be for the Executive Committee to con-
sider these questions in due coure, and to seek
ratification as seems fit to it.

Mr. President and Gentlemen, this gives an
outline of the work of the Organising Committee.
Details of its work and correspondence will be
found in its files, which will be at the disposal of
the Exeentive Committee in due course. We have
not presumed to carry the B.D.A, to the stage of
“un fait accompli,” but we are anxious now te
hand the nuclens over to the controlling bodies
mentioned in the Draft Constitution.

After the position has been fully discussed
today, T hope you will see fit to proceed with the
election of 4\ Couneil, and that this will meet forth-
with and choose an Executive to galvanise our
framework into life.

Dr. H. J. van der Bul who has already shown
his keen interest in movement, has been
asked by the Org ng Committee if he will
consent {o be the first President of the I D a. of
Southern Africa, and he agreed.
my Committee will not be milumd fnr Lukmg
L‘anx step, and that you will heartily endorse the
iden.

We next come to six members of Cnuneil to
be chosen from among engineers of Muni
;mdemkmgs. nnef of them to be the Pras.lﬂent of

lefore 1 close I shall give you a list of towns, first
those which are definitely ready to join forthwith,
next those which 1 eount on as members as soon
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a8 the Association is in being. 1 would suggest
that ‘members of Council to be
elected be nominated from among the engineers
of the towns which are defmm:ly joining, and that
the ballot, if any, be open to the engineers of all
towns on the list, pmwded they are present at
this Convention and endorse the conclusion that
their Councils are likely to join. Needless to
remark, by taking part in any such ballot, they
Bre committing neither their Councils nor them-
ves.

Ve then have six members of Council who
may be either Councillors who are members of
Eleetricity Committees or Town Clerks. I submit
that a similar procedure would be fitting in this
case.

As to manufacturers’ representatives and
wholedalers, T have already pointed out that these
are not as yvet organised, v the ED.A., but
Tour members of the Organising Committes, each
representing firms who will join forthwith have
agreed, at my suggestion, to attend the first
Council meeting on behalf of manufacturing
interests, in an acting eapaeity, so that the Council
may function without delay., These four gentle-
mien, Messrs. Winstanley, Lane, Weyhausen and
Murgatroyd, are due special thanks for falling in
with the suggestion. They will render their con-
tribution to the cause complete when they organise
their section and the formal choice of its represen-
tatives on the Council,

Retailers and contractors do not as yet come
into the picture. We hope they will presently
constitute an important and vitally useful seetion
of the Association, but my Committee has not seen
1it to issue an open invitation to them, unorganised
as they are in most centres, to become members
of the Association. The organising of this section
of the industry in the ED.A we leave to the
Council-to-be.
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Representation on the Council goes with
taxation, as in other mheres ']‘wo other represen-
tatwes so far have to be ads to its numbers,

m the Electricity Supply Commlxamn and from
llm Victoria Falls and Transvaal Power Co,, Ltd.
These have been arranged for and 1 submit that
if ‘this report be agreed to, the way is clear for
immediate action. My Committee trusts that such
action will be taken, and that the Association will
thus come into effective being at this Convention.

If I may so far presume as to refer to the
d a most important duty of the Council,
Ll\e election of an Executive Committee, 1 will do
s0 merely in the light of the deliberations of the
Organising Committee. We have felt that the
prineiple of appointing alternatives for members
residing at a distance from Johannesburg, if
judiciously applied, should prove useful. 1t is
necessary for the effective conduct of the business
of the Association that a full meeting of the Ex-
eeutive Committee be possible at short notice at
any time, at the headquarters, but this, we feel,
need not mean that all the members need be drawn
from the Southern Transvaal. A well-distributed
representation would assist the Association’s work
materially and encure that its m:lwaims nrr
meeting the needs of members in all parts of
country, Thus members of the Executive Gcm-
mﬂLac who are unable to attend ordinary meetings
should have resident
Lhene and, if T may say so, a definite say in their
choiee.

In the event of the procedure suggested being
followed at this Convention, 1 would like to point
out that some at least of the towns which will be
joining, and have an approprintion set aside for
the E.D.A, also have a financial year ending 30th
June next, and that it therefore behoves the
Council and Executive Committee to be prempt
in veaching such a stage that the subscriptions
ﬁnl;_\'usiitiably be called up, with the least possible
delay.
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My Committee has to record, with the deepest
regret, having lost a very valued member, through
the death of Mr. W. B, Phelp. Mr. H. B. Murgat-
royd was co-opted to fill the vacancy and sub-
sequently Mr. W. M. Winstanley accepted an in-
vitation to serve.

MUNICIPALITIES,

The following Councils have definitely
promised to join the Association :—

Capetown Molteno
Cradock Mossel Bay
East London Pretoria
Graaf Reinet WQueenstown
Johannesburg Uitenhage
Kokstad Umtata
Kroonstad Volksrust
Ladysmith ‘Waorcester

The following is a list of towns which have
either promised to join when the Association is in
being, or are expected s0 to do :—

Alice Ladybrand
Aliwal North Matatiele
Bloefmontein Pitermaritzburg
Burghersdorp Pietersburg
Cambridge Que Que
Durban Salisbury
Escourt Springs
Frankfort Umkomaas

Geory Umtali
Grahamstown Vryheie

King William's Town

The President :—As you no doubt all know,
the proposal to form an Electrical Development
Association in this country is entirely due to the
initiative of Dr. van der Byl, and we appreciate
very much what he has done to promote it. He
has, however, been most ably supported by Mr.
Bullock, and our thanks are due to him for the
excellent manner in which he has carried on the

Ve are much obliged for the intresting
and comprehensive report he has presented to us.
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DISCUSSION.

Mr, Jacobs (Electrical Supply Commission) :
Mr. President and Gentlemen. Dr. van der
Bijl has asked me to express his regret at
being unable to address you on this occas-
sion on the subject of the proposed Electrical
Development Association with which his
name was linked at your last conference.
At a late hour he requested me to take his
place; and I would like to make it clear, in
fairness to him, that my remarks express
my own personal views and not necessarily
those of Dr. van der Eijl, as I have had no
indication of the lines along which he would
haxe spoken had he been able to be present
to-day.

You have had presented to you a fairly
exhaustive report on the work done by the
Organizing Committee to-date. It has been
& pleasure to ma to represent the Eiectricity
Supply Commission on that committee; and
T would like to agsure you of the great inter-
est which the Commission has in this pro-
ject, an interest which it has been the privi-
lege of the Commission to express in the
most practical way possible. It would not
have been possible for the Commission to
assist in the way it has done had it nof
convinced that all practically minded men
would support the movement after the foun-
dations had been well and truly laid by the
Organizing Committee.

Over and above any appeal to logie,
imagination and business sense, there is the
fact that in other countries similar associa-
tions have been able to show the most satis-
factory results.

The very modest budget which has been
prepared for the first year of operations
bears no comparison with the sums which
are being fruitfully expended ht‘h other

countries on similar work. With good
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organization and with whele hearted sup-
port, there is no reason evident to mke us
anticipate anything but success. I apj

to you for that co-operntmu which alone w|||
bring about the desired results,

1 am well aware of the fact thnt .«evnrnl
of the larger Municipalities have
ing steadily forward with their own elec(ri-
cal development schemes :
centres are advertising Exlens;m!y; thal
showrooms and demonstrations fnrm a
part of their routine propaganda; in short,
that mueh of the work that n\ight h:wz been
initiated by an Electrical Development As-
sociation has already been launched success-
fully by the Municipalities in question
have been, however, welcome indieations of
a broad—and T may say unselfish—outlook
in those quarters. It is recognized that the
smaller undertakings would reap the greater
benefit at first from membership in an
E.D.A, and that the larger undertakings
would begin to participate only after the
initial stages of growth had been left behind.

e B.D.A,, will require the stauneh support
of the large undertakings now in order that it
may get under way. There is no doubt but
that in the near future a powerful ED.A.,
will be able in turn to render the most use-
ful services even to the most highly deve-
loped producers and distributors, Remember
the classic fable of the Lion and the Mouse;
and if that does not carry conviction then
let me mention that the . Coast Power
Company—one of the largest in the United
Kingdom and one which spends impressive
sums on the sales side in its own territory—
is alsa one of the mon.l loyal supporters of
the British E.D.A.

Gentlement, hard-headed business men,
such as the executives of the N.E. Coast
Power Co., do not put funds inte unproduc-
tive ventures. They support their E.D.A.,
becauge they know that they obtain a com-
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mensurate return for their capital. Take
heart of grace from their example and give
your support to the South African E.D.A.

In this movement the most satisfactory
results will be achieved by co-ordina
action all along the line. The electricity
?rmiucers will have to bring their best ef-
forts to bear on the question of evolving at-
{ractive tariffs and the manufacturers and
retailers of appliances will have to see that
they offer their wares at the most attractive
price compatible with quality.

In Holland, the Association of Electrical
Undertakings maintains a well staffed and
equipped testing centre for installation
matenal appliances, ete.  Approved goods
are entitled to be stamped with a special
mark of indentification. It should not be he-
yond the scape of practical politics in this
Proposs tion to formulate some
means of assisting the publie to secure satis-
factory appliances.

My, President and Gentlemen, you have
many weighty items in your programme still
to be taken care of and 1 do not propose to
detain you any longer. 1 do sincerely hope
that the efforts put out by the Organizing
Committee will not be allowed to 'remain
sterile; but that the close of your Conven-
tion will see South Africa in line with the
older countries and in posseas\mn of a lusty
and vigorous young ED.A"

(Mr. Jacobs asked permission to mml a
statement  submitted by 5
Weyhausen, Siemens (S.A.) Lul and mem—
ber of organizing Committee, E.D.A)

AMr. Bullock remarked that retailers and
contractors do not yet come into the picture
as far as the E.D.A. is concerned. e
reason is most probably that contractors in
most parts of the Union suffer so much
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under severe competition, that they cannot
make both ends meet, and certainly have no
{:l;ds Teft to pay as contribution to the
5. DLA.

If we take into consideration that com-
petition has driven contractors in Johannes-
burg to accept contracts at 12/6d. per point,
it is evident that such an emount may pay
perhaps for labour, but certainly not for
material as well, modest as this may be, and
the result is that either the job is executed
in a manner which is no credit to the com-
munity of the Electrieal Engineers, or that
the contractor cannot pay the Importer or
his Buyer overseas for the material em-
ployed. Although I understand that condi-
l.mrus in nlheu parts of the Union (especially

pe Town) are more favourable, there
mwht be a possibility of improving condi-
tions' by assisting such contractors who are
prepared to join the EJQLA. in some way or
say by establishing a branch of the
which would act as a kind of Co-
operative Society of Contractors with the
rnllo\mm objects :

(1) A Contractor who is a Member of the
E.D.A. would receive an emblem which
he can use in his shop as a proof of his
membership.

(2) Such contractor will undertake to exe-

cute installations in striet accordance
with the wiring regulations laid down
by the ED.A. or his respective
Municipality.

(3) In exchange for such undertaking the
respective Municipality will see to it
that such a contractor receives pre-
ference with regard to prices.

(4

The E.D.A. might put aside certain
funds to finance such contractors and
through a special Buying Departmenti
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pm-chnse for the whole of the member

contractors at considerably lower prices
than the individual contractor could d
and advance money to him on sufficient
security.

It may not be known to the Municipal Engi-
neers but is certainly an only too well known fact
to the Importers that the whole of the Electrical
Business in this country is suffering from the un-
sound financial condition of the contractors and,
if a way could be found on the basis of my above
rough outline, the E.D.A. could do perhaps more
for the improvement of the Electrical Business
than by advertisements and lectures,

It would lead me too far to-day to go into de-
tails but I feel sure that a Sub-Committee would
Dbe able to work out a basis for such a scheme.

(The President announced that the Munici-
palaties of Harrismith and Vryheid had agreed to
Join E.D.AL)

wingler (Capetown) : 1 am of opinion

that wwth only £3,000 per year at its disposal the
E.D.A could not be expected to do very much.
Capetown alone u|mmln that amount on propa-
ganda, advertising and showrooms and the like,
nnl.wllhsmuﬂmg this 1 considered it was my duty
to join the ED.A. movement because of the wider
ulltiook If we can get the electrical idea in the
minds of the people of the country as a whole our
task is very much easier and whilst doing quite
& lot in that direction locally, I do feel that a
national movement is necessary and that we all
must benefit. T have recommended my Council
to subscribe not less than £100 or more than £250
to the ED.A. until such time as a branch is estab-
lished in Capetown. 1 am not in faveur of the
E.DLA. opening showrooms at this stage because
they cost quite a bit of money to run successfully.
1 think that the preparation of suitable literature
and other propaganda should be their first step,
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then they could push the red seal idea, instal more
plugs in your homes. The E.D.A. in England have
started this scheme and the Red Seal Commission
in Canada has spread very rapidly throughout the
States. There is plenty of room for activities for
the E.D.A. in the shape of national educational
matter.

Mr. J. Roberts (Durban) : Tam very glad to
support Mr. Swingler's proposal. 1 am not in
favour of showrooms as it would not be possible
to establish more than four or five. I think
H.D.A. could spend £3,000 very profitably by the
eirculation of suitable literature to all towns in
the Union. I have found that propaganda work,
Insted only n few months aiter whieh it was dif-
ficult to keep it going. 1 now find |t difficult
Lo give time to prepare bulletins, E.D.A. should
have a live man who should start by getting out
posters, (which were very successtul in Durban)
particularly with a South African appeal, and
ordering say 1,000 so that all towns in the Union
could be piastered with same design. A blank
space could be left for the insertion of local
colour. The Durban Town Council has had an ap-
peal for funds from ED.A. and T have reported
that the matter was coming before this conven-
tion. 1 feel that if T had a satisfactory scheme to
place before the Council, they would subscribe
£250. As regards the smialler towns, they would
benefit by being able to get literature and pos-
ters uhivh they muzhr. not have time to devise
nor the money to produce in small numbers, for
say £20 to £25 a year, They would get a service
they could not get for three times the amount, if

‘hey tried to do it themselves. I would like to
hear what Mr. Bullock thinks of my views, and
that it would be decided right away how the work
Was to be carried out.

Major Rendell (V.F.P). : The Victoria Falls
and Transvaal Power Co, Ltd. are very keenly in-
terested in the suggestion to form an E.D.A. and
would do all in its power to further the interests
of such an Association and to make it a success.
Every engineer is of opinion that an E.D.A. would

87




be of real value, The financial side presents a dif-
ficulty and it is for the E.D.A. to arrange for
propaganda to get Town Councils interested and
point out that by co-operation, especially in the

of small municipahties, any money they sub-
scribed, would go mueh farther and they would
get far better service than they could possibly put
forward themselves. It is possible that much of
the literature of the ‘British ED.A. may be ap-
plicable to this country and at a comparatively
small cost some of their posters can be obtained.
The first consideration is to avoid any large ex-
penditure such as showrooms, and to devote the
whole of the funds, £3,000, to a definite National
publicity eampai If there could be really read-
able and constructive posters in every town of the
Union, then the Association will immediately be-
gin to interest both the public and the councils.
I suggest that it may be well worth while to ar-
range in the constitution for a nominee of the In-
stitute of Civil Engineers to be a member, who
could do quite a lot in helping the Association.
The E.D.A. will start under exceptional Iuvnuruble
cireumstances in having the advice of the
jectric Lighting Bureau; most of the worl is
covered at the present time. The E.D.A. can
start functioning very much quicker, The V.F.P.
are most anxious to further the project in every
possible way and will only be too pleased to take
part in the proceedings.

Cr. Adeock (Port Elizabeth) : T admire the
engineers, who have been working very hard in
trying to bring denn costs. From a Town
Councillors point of view I do net think a council
should have to sell goods, as this is entering into
competition, If the price of electricity is reduced
it iz for the dealer in clectric commodities to sell
his goods. Wiring contractors get substantial
discount on the sale of a commodity. If he got
the profit on his work and the price were reduced
by that discount, it would reduce the price of the
commodity. T consider that wiring contractors
should be satisfied with the profit they make for
their work and should surrender the discount.
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Mr. Rodwell (Johannesburg) : The success
of the Electrical Development Assoeiation depends
primarily on finance, and largely on the enthu-
siasm of the members,

It has been shown that the initial annual in-
come is expected to be in the neighbourhood of
£3,000.

Intensive propaganda work in Johannesburg
has cost the City Council large sums of money, but
these have been amply repaid in the huge volume
of business resulting.

The propaganda of Johannesburg, by reason
of extensive advertising in the press, has bene-
Titted not only that city but also the Rand general.

and other towns, and this goes to prove that
the work of the Electrical Development Associa-

A broad outlook should be engendered and, what
18 equally important, maintained.

The Johannesburg Council has agreed under
Lertain conditions to contribute £500 to the move-
Ment for the first year, and each interested hody
should do all in its power in its own interest to
further the movement.

1 was astounded at Mr. Bullock's assertion
that Johannesburg contractors accept contracts at
12/6d, per point, and still further surprised to
hear that these contructors either exccute the
Work in a manner which is no credit to the com-
Munity or, alternatively, that the contractors can-
ot pay for their material. Under the stringent

“laws in force in Johannesburg, the former con-
tingency cannot arise.

Whilst I do not expect the Electrieal Develop-

i Association to cure such evils, the existence
Of which I was not aware, 1 am wholly in support

the movement and shall do all in my power to
further it interests.
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Mr. L. B. Sparks (Pietersburg) : 1 feel that
the [irst subscriptions should be set aside to cover
the expense of interviewing the smaller munici-
palities. It is a difficult matter to eonvince them,
but if the procedure followed is on the lines sug-
gested by Mr. Roberts, the appeal would be easier.
1 think there is a need for someone to go along
to the municipalities, as a personal visit is worth
2 great deal.

Mr. W. M. Mail (Kokstad) : Though my
Council are not very keen I feel sure if they could
hear what was happening at the Convention they
would aceept it whole heartedly.

Mr. L 1. Nicholas (Umtaia) : A difficulty
which I see is that the plants in some of the
smaller towns are so small as not to permit of ex-
pansion as regards the load. 1 think the Elee-
Fricity Supply Commission should help and give
smaller towns a plant a little bigger than they
need at present.

Mr. J. Vow K.W.T.) : T would draw atten-
tion to the existing Publicity Assoelations, the
smaller towns say “What do we get out if it1" It
has gone so far that some are refusing to contri-
bute to the Publicity Association, but T have told
my Council they can not very well stay out of
ED.A. The Publicity Association has militated
against acceptance by some towns.

Me. E.S. Evans (Lamp Service Bureau) :
The Activities of the Association would be limited
to funds available. There are more things that
could be done beyond the publieation of literature
and posters. Engineers are very interested in
technical reports, and the British E.D.A. issue re-
ports on many subjects of which it is very difficult
to obtain any definite information—these reports
will be available for the small man. The Bureau,
with which I am associated has prepared lectures
With suitable lantern slides and suitable equip-
ent which could be circulated and would be of
great help to ED.A. 1 hope the ED.A. will ad-
vise on the best method of training lecturers and
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demonstrators. In showrooms people are in direct
contact with the public. One man cannot be ex.
Pected to revolutionize an industry or double your
turnover hut he can help to do so. 1t must not be
forgotten that when a subseription is paid the sub-
Scriber has only just started his work in the
2.0.A. movement,

Mr, L. Ralston (Dundee) : T think a personal
Interview with my council would be heneficial. My
Council considered it was for me to write articles
83 a means of developing in my town. Mr,
Bullock has been to Dundee and explained matters.

Mr, A. R. Metelerkamp (Salisbury’

ot against electrical development but wonder if a
Subscription of say £80 could not be better spent
on efficient services in a small town rather than
90 leatlots and technical pamphlets, which are not

much value to the consumer. The suggestions.
but forward in the original circular of E.D.A. were
¥ery much in the air and as Town Councils require
Something conerete as to what was going t be
done I have had to leave the matter in abeyance.
1 hope after the diccussion to know a little more

ut the movement,

I am

Mr. J. Roberts (Durban) : 1 think the Con-
Vention might consider approximate figures. Out
Of the £8,000 say £2,000 came from Municipalities
#0d £1,000 from contractors. Suppose 50 small
Yowns contributed £20 a year, that would be
£1,000, leaving £1,000 to be contributed by larger
towns, and if four towns give 4230 each, the tax
o0 any municipality would not be too heavy. If
SVeryone came in, the contribution for smalier
towns would be £20 and not £80,

Mr. J. Burnard Bullock : T do not consider
Sallisbury can be looked upon as & small town. The
e inizing Committee had suggested a contribu-
Hon on the basis of revenue ohtained from eioc.

fleity in each town and thought that the fair way.
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 Mr. Swingler (Capetown) : 1 consider pub-
licity is absolutely essential in the progress of any
undertaking. 1 have vecords that prove imme-
diately we started consistent advertising the pro-
gress became increasingly steady and permanent.

Were I in Mr. Ralston’s place I would tell my
Council that I was not a writer but an Engineer
and it would be cheapar for the Council and better
for myself to be employed on work 1 could do well,
than to trv and write articles or design posters
which the E.D.A. would specialise in.

Cr. Clark (Durban) : Expressions of opinion
ghould be obtained from couneil’s especially in the
ouller towns. 1 heartily support the movement
%4 it would benefit the country by influeneing the
development of cheaper electricity.  When the
matter came before the Durban Town Couneil,
they had a letter from Mr. Bullock stating that
fhe fees would be 02% on their revenue, anc,
therefore, the amount that Durban would have @0

4l be somewhere in the region of £500,
Councillors look at their money very closely and
also from the ratepayers' point of view. .
Roberts has used extensive propaganda in Durban
and has done very fine work for the selling of
juice to the pu through downright advocacy
of this movement. H.D.A. is now to take the place
of personal effort. As it will be of great benefit
to large consumers such as the V.F.P. I think they
should pay a very large amount to help the move-
ment, especially as they are trying to get towns
along the Reef to take their juice. As regards
the benefit to wiring contractors and suppliers of
equipment, they are making large profits
and would be interested in E.D.A. because it would
boom their business on the cheap. On commenc-
ing the domestic cooking supply we had a con-
ference with the suppliers of apparatus and we
fald them that they were charging too much and
if they were prepared to come down the Couneil
were prepared to help them.. An agreement was
arrived at and one supplier said the Council was
out to kil his business. He was told that was not
so, but that where he put in one stove the Council
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wanted him to put in 100. The Council has put
large amounts of money through their hands, the
Council guaranteeing the money and taking the
responsibility. Suppliers should suppert E.D.A.
by coming in and a basis laid down as to what they
should pay, 1 do not think technical Teports of
very much use to the consumer but engineers
should have them, as they will get the most up-to-
date way of doing things. The Electricity Supply
Cormmission should be looked upen as a supplier
as they are out to boom electricity and it would

in their interests to come in and contribute,
'The ED.A. will be of very great value to small
undertakings in developing their plant and also
their load factor and, in fact, everything in con-
neetion with electricity, [ will do what I can to
involve the Durban Town Council in an expendi-
ture in this direction. 1 do not see why large
Municipalities should not help the smaller munici-
balities. We have had applications for help from
ineers of smaller municipalities and have
}my)ed them which I looked on as “brotherly love"

and that it should continue,

Mr. J. Burnard Bullock : 1 am very gratified
at the reception given to this report, especially
88 many speakers have expressed the national
Yiew point. We are trying to take the broad view
for the benefit of South Africa,

Major Rendell recommended us to have a
Beminee of the S.A. Institute of Electrical Engin-
Beers on the Council. I said in my report that
there is no taxation without representation. In
the constitution it is provided for & representative
fram the Institute but I trust the Institute will
Contribute something.

I Jmow the Publicity Association has
been the cause of people saying, “This is
Just another of these associations, in con-
Nection with which you pay your money and
éar no more about it”. If I could have pre-

my report with the same little talk T
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gave to the municipalities on my tour last
ear a lot of the discussion would not have

n called for. We have been dealing with
all these points for the past year and we
have settled them all.  With eo-operatian
the Association would have a flying start
“wealthy” whelesalers have put together.
and not meet with difficulty,

1 would like to emphasise that a strong
feature of an electric supply undertaking is
trading; it has something to sell and has a
bigger turnover than many of these
wealthy” wholesalers have put together.
We want to assist the undertaking in its
trading department, we want to assist
the other branches of electricity and we also
want to assist the ‘man in the street’. We
want to give service to the people of S.
Afriea and it is- by co-operation we hope to
do that.

*Various digs have been given at the
V.F.P. about the large amount of money it
should contribute. After all the V.F.P. is
on our side. You must remember that over

99, of its outpuf is supplied to the "4
industry and a very small percentage of their
supply goes to municipalities.

The Electricity Supply Commission is
also with us. | have alveady thanked them
for the support they have given us. You
must remember that the Comimission has
net got any funds, from the air, which it can
pump into this Association and if it wishes
to give a large subscription it will have to
apply to the Government. Large bodies will
do all in their power to assist us. Spectacu-
Iar sums should not be looked for because

the capital runs into millions.

The word ‘technical’ eame into the dis-
cussion as a bugbear, Tt was thought tech-
nical literature woud be issued to the con-
sumer; this is not so. Sueh literature is for
the engineers, to teach them so that they
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can help their consumers. There is litera-
ture for the consumer that is non-technical
and suitable,

Showrooms have been mentioned. It is
thought the Association meant to establish
its own showroom which is far from the
facts of the case. We can render assistance
Lo those undertakings which at the present
time have no showrooms.  We can give them
advice as to getting the best results with a
minimum of expenditure. That is as far as
the Association is concerned,

The spending of the money will be the
business of the organization, the body you
appoint will do as they think fit. We have
no programme saying that you shall do this
and you shall not do that, it is for you to
administer it as you think fit.

1 agree that posters and literature
should come very early and stand high in
the work of the organization.

Another thing we have had in mind was
to constitute the E.D.A., or an official of i1t
in his spare time perhaps, as the electrical
editor of the lay press of this country, that
is to say, he would be at their disposal
eg. if they wished to run an electric page
and he could edit articles for them, Sueh
a man should be of very great use.

Yet another thing E.D.A. can do is to
introduce the “electric house” idea and en-
ourage every undertaking to set one up if
it ean. Get a house in the building stage
and get it finished off as an electrical home;
You open it for a while as a showroom and
eventually let or sell it. The result is bound
1o be very good and helyful.

If funds permit your executive eom-
mnittee will be able to consider the engaging
of & competent lady demonstrator to travel,
o go to towns where they ask for her ser-
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~vices and actually get right into touch with
consumers in that town. I hope that having
got one such lady demonstrator, we could
get, through the domestic science sehools,
young girls to undertake similar work,

The Contractors’ side has been men-
tioned. It is a pity but the outstanding fea-
ture about the contractors is their lack of
organization. The industry I hope will orga-
nize as a whole in this Association, for its
own good. Durban has already shewn us
what can be done to regularise the position
as between undertaking and contractor.

1 hope you decide to go forward with this
organization; elect a good executive com-
mittee and tell them to get on with it. The
results of 16 months work are at the dis-
posal of the executive commiitee.

Miss Bisset (Member, Electrical Association
for Wormen, England) : I have been very inte-
rested in the discussion this morning regard-
ing electrical development in South Africa
and 1 would now venture to say that the
Flectrical Association for Women has done
n great deal towards electricity development.
Tts object is to promote a wider use of elec-
tricity in the service of women and of course
largely applies to domestic electrification. 1t

is very important to have the women's point

of view as regards electrical appliances for
use in our homes and for the simplifying
and aid in home life, to reduce labour and
create a fuller life for the women in the
home. Now, this Association for Women
which promotes the wider used of elec ity
does so by collecting useful mformation
and distributing it. It also caters generally
for the needs of the women in the home and
the engineer in the eonstruction of electrical
appliances, may I say, does so from the engi-
neering point of view; he needs the applica-
tion of the woman's point of view a3 to its
successful use in the home. At the last
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electrical conference I attended there were
delegates from all over the world and we
realised and heard that Britain had been
very reluctant to see the advantages of the

of domestic ifieation. Most
countries were far ahead of us, but in re-
cent time Britain has made great strides.
The Association has interested many women
by explaining to them the uses of electrical
“appliances and T think it would be probably
a very valuable association as regards elec~
trical development in South Africa,

1 very much appreciate having been al-
lowed to come'in on a very interesting ocea-
sion, and I feel it will be very interesting
when 1 go back and tell the Assaciation for
Women what is now being done in South
Afriea as regards domestic electrification.”

Mr. Ewer (P.M. Burg) : I have worked
very closely with the E.D.A. in England and
used their posters and leaflets. The posters
were placed on sub-stations, lorries, ete. and
were lit up at night and the results have
Justified what has been paid out.

Mr J. Burnard Bullock :  You should pro-
ceed with the election of the council, that
is the business before this Convention. After
Elnl. the Council will be in a %)oiih’nn to elect
its itive it 1 have

in my report a means whereby two sections
of the Council could be elected. To begin
with there are Engineer members, one of
them to be the President of your Association
leaving five Engineers to be elected. There
will be at you disposal four representatives
of manufacturers who will act for that sec-
tion, there will also be a representative of
the Electricity Suppl§ Commission and one
of the V.F.P. The Council then elects its
executive committee to whom it entrusts the
actual business. The Couneil would meet
on the occasion of your Convention and
present the accounts and report for the year.
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But the executive committee is the active and vital
body and in the appointment of that you will have
to be particularly careful.

The President : Is this Convention in favour
of an Blectrical Development Association being
formed for the Union of South Africa and
Rhodesin? This is the first thing to be decided
and | shall therefore be glad if someone will put
forward a proposition.

Mr. Swingler (Capetown) : 1 propose that
the Association be formed. Mr. Macaulay
(Bloemfontein) : 1 beg to second.

Carried unaminously.

The President : 1 understand that Dr. van
der Bijl on being approached to hecome the first
President of the Electrical Development Associa-
tion intimated he would be pleased to accept pro-
viding the Convention was in favour of the sugges-
tion. 1 am sure Gentlemen we should be very
honoured to have him as President of the E.D.A.
and feel every one here will readily agree.

Mr. J. Roberts (Durban) : 1 consider that

the headguarters of the Association should be in

and i the i is

comprised of members in the vicinity they will be

able to meat as often as necessary, whereas if the

executive members were scattered all over the

country, they will merely be names on Daper.

There could be three from Johannesburg and the

vicinity and three from smaller towns, Engineers
will then take an active part in the movement.

Mr. Swingler pointed out, in speaking as a
Capetonian, he did not consider’ that everything
should be done from the North. If you want to
make & success of the E.D.A, you must rope in as
many people as possible. Get the const towns to
feel that they are just as much part and parcel of
the scheme as Johannesburg, Pretoria and the
reef.
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Mr. Rodwell (Johannesburg) : 1 am of
opinion that whilst the Convention proposed to
elect the council, the operations will be in
the hands of the executive committes, |
agree with Mr Swingler that all bodies should be
represented on that council is possible. Tt would
be a very big loss to have to carry on the organi-
zation without the adviee and moral support of
Messrs. Roberts and Swingler.  If the council
were appointed they could advise the executive
committee.

Mr Roberts (Durban) : 1 would explain that
the Transvaal members would represent us and
they could have monthly meetings, They could
control the class of literature to be issued which
is a most essential thing. I would like to know
that Mr. Horrell and Mr. Rodwell were getting on
with the work.

The President : 1 think that the Counil
might be elected at once and then the Executive
could be elected to get on with the work. It
should be camprised of members wio can attend
meetings in Johannseburg. T suggest that a meet-
ing of the elected Council and Councillor delegates
be held to-night,

Mr. Roberts (Durban) : Perhaps the Presi-
dent will explain if the Railways and other outside
bodies will be eligible for admission to the Assacia-
tion.

The President : The Railways will be very
welcome but will naturally be expeeted to contri-
bute to the funds,

Mr. Rodwell (Johannesburg) : 1 would
lfurther explain that the whole scheme has been
circulated and I imagine that all people interested
in the movement have made themselves ac-
quainted with all the details.
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Mr. J. Burnard Bullock :  The whole scheme
has been cllmhted but it has not been sub-
jected to destruetive criticism. The Organ-
ization Committee wanted everyone to have
a reasonable say. in the Association, The
couneil should meet when this Convention
meets, and its members should be kept in
touch by reports; it should make suggestions
or criticisms to the executive which will be
the business body of the Association. The
couneil will be a body mmwem.ame of those
members who are going to subscribe to the
Association, 1 do not think it will be neces-
sary for it to meet more often than I have
sugzested to consider reports of the Exe-
eutive and to lay its own report before this
Convention when it meets. No hard and
fast rules need be laid down here.

The President : 1 now ask if the Con-
is in favour of the election of the

cil, omitting retailers and the
Rm!wny&

RESOLVED that the Engineer wiem-
Ders of the Council shall be Messrs, Horrell,
Macaulsy, Roberts, Rodwell, Swingler and
Vowles.

Mr. S.V.R. Lewis (Aliwal North) : Tdo hope
that the smaller munn.lpnl'hes will be able
to draw upon the experience of larger towns
represented by such as Messrs. Roberts,
Swingler and Rodwell, ete. They kno W
where we can save money, they have the
whole thing at their finger tips and 1 do
think this experience should be at the dis-
posal of the L D.A. T put this forward as a
proposition.'”

Mr. J. Nicholas (Unitata) : Thave much
pleasure in secoidiig.
Agreed to.

The President : There is now the ques-
tion of nominating six towns to be repre-
sented on the covnel

100



Cr. Clark (Durban) : 1 could not bind my
Council. Tt had better be left to the town councils
to nominate their own representatives,

Mr. Swingler (Capetown) : 1 consider that
all councillor delegates present should be invited
to attend the meeting to be held that night,

Agreed to.

VISITS :
In the afternoon a visit was paid to the Power

station and various Sub-Stations.

THURSDAY 26th MARCH, 1931,

The Convention resumed its proceedings at
10 am. the President (Mr. L. L. Horrell) in
the Cl There being present 28 Members, 12
Councillors Delegates and 5 Visitors,

=

The President : 1 have to announce the elec-
tion as members of the Association of Mr. C. F. L.
Noakes (Carolina) and Mr. G. R. E. Wright
(Benoni).

ALTERATION TO CONSTITUTION,

Mr. Roberts (Durban) : I would take thizop-
Portunity of bringing forward the case of Mr.
West of Colenso, whe would like to apply for
membership, As he is not a Municipal Engineer
and is not actually supplying electricity to the
Dublie, the constitution of the Association does not
bermit of his application being approved.

The President : 1 would very much like to
see Mr. West one our members and to meet the
case I move the following clause for insertion in
our constitution :—The Ciuncil shall have power

elect as a Member or Associate Member any
Derson in the employ of the V.F.P, Co, or the
Electricity Supply Commission, who nity be en-
&aged in the public supply of electricity to Muni-
cipal bodies.
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r. T. Millar (Harrismith) : 1 have much
pleasure in seconding.

Mr. Brown (Vrede),: I beg to move as an
amendment that the election shall be confined to
the class of Associate Member only.

The President : I agree to the amendment.

The clause as amended was put and Agreed

The President : Banking, The Bank will
require the approval of the Association in regard
ta our Account and 1 put it that the sccount be
operated as befove or alternatively by two mem-
bers of the Council. Agreed.

The next business on our Agenda is the paper
by Mr. Nils B. Eckbo, whom 1 have much pleasure
in introducing and 1 must apologise for the sparse
attendance at the Convention today.

Mr. Eckbo : I am very glad indeed to have
this opportunity of reading a paper on the impreg-
nation of wooden poles for electric supply and
telephone lines purposes. Those of you who have
read the paper will know that it is certainly a sub-
ject of great importance in other countries, and T
am personally ‘convineed that it will be of great
importance here. Perhaps, Mr. President, you can
arrange for any of your members who may wish
to do so, to come out to our station at Pretoria
West to see how the work is carried out,
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PRESERVATION OF POLES FOR ELECTRIC
3 SUPPLY AND TELEPHONE LIN

Nils B. Eckbo, M.F. Officer in charge,
Investigations, Forest Department, Pretoria

Maost woods are of a highly perishable nature
Subject to attack by decay, insects and other de-
structive agents.

‘The ancient art of preservation dates back to
early Egyptian history when antiseptics were in-
troduced to counteract deterioration. Since those
early days the art has been further developed to
meet present day needs in an effective manner.

In order to understand the essential features
of this work it is necessary to visualize the general
structure of wood.

. The building material in this structure con-
8ists chiefly of cellulose and lignin, arranged as a
Tine tissue somewhat on the principle of a honey-

b.

This tissue forming the framework of the
Structure is saturated with moisture (sap) in the
living tree, with the innumerable interspaces or
cell cavities more or less filled with free fluid.

The fluid which consists very largely of water
Tepresents roughly 50%/, of the weight of green
6od. The latter may easily have an actual
Weight of 80 Ibs. per cubic foot fram which 40 Ibs,
Or four gallons of water may be evaporated with-

Out causing a corresponding volume reduction.

For the purposes of this paper therefore it

m be ]pmger to consider wood as a honey comb
of liquid and preservation as a process of

®mptying the water and pouring back antiseptics.

E
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Developments in other Countries.

You may travel the world over and you will
find there is hardly a spot where electric supply
and telephone lines are not carried on specially
prepared wooden poles. In countries wnere rot is
rampant, teeming with termites and destrueuve
horers, in other countries where snow and ice load
down the wires to an almost unbelievable extent;
the wooden pole does the work in face of adverse
conditions.

Great Britain manufactures steel poles main-
ly for export and imports wooden poles from the
Baltic for her own use,

The United States is also a higly developed
steel country eonspicuous by the absence of steel
poles and it is of interest to mention a few figures
concerning the wood preserving industry in that
country. There are 193 large treating plants
using annually 248 million gallons of varions oils,
23} million pounds of Zine Chloride and amaller
amounts of other miscellaneous preservatives.

The materials treated annually consist of :—

Slecpers . i 73 millions

Piles .. 1 =

Poles, Telephone &

Eiectric Transmission 3} =

Cross Arms . 2 "

Wood Blocks ... 13 » Sq. yards
Construction timbers 24, eu, feet
Miscellaneous ... 10 " "

Even after due allowance is made for the
magnitude of that country compaved with the
Union of South Africa, the figures given above
are somewaht staggering and certainly open up
vistas of possibilities in the way of future in-
dustrial development with a successfully grown
local raw product.
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Present Position in South Africa.

This country has approximately 600,000 acres
of plantations comparing favourably with the best
of plantations anywhere. During the life cycle
or rotation of a plantation it is necessary to thin
it out from time to time to make roam for the
trees selected to form the final crop. These thinn-
ings mean cutling of a great many trees of pole
size and it is evident without going into figures
that the poles produced far exceed the maximum
that may be required for electric supply or tele-
Phone lines,

Strength tests have shown that most of the
woods produced are fully as strong or stronger
than the woods used for poles elsewhere, but it
has long since beeome equally clear that many of
them are nondurable in contact with the ground.

It was for this reason that an experimental
treating plant was erected in Pretoria in 1922,

Plant and Processes,

The plant consisted to begin with of steam
heated open tanks, a high pressure cylinder,
necessary auxiliary equipment and a chemical
laboratory.

The plant has been improved upon from time
to time so as to make it possible to duplicate any
one of the commercial processes used anywhere,

ere are a great many of these processes that
can be divided roughly into “full cell” and “empty
cell” treatments,

The “full cell” process is briefly as follows :—
After the poles are placed inside the treating
¥linder and the door securely fastened, a vacuum
18 drawn, hot preservative fluid admitted, pressure
mtrlt;dum-d, cylinder drained and final vacuum
applied.

The time required to complete the whole pro-
cess is only about one hour, but depends on the
ature of the wood, kind of preservative used and
the degree of absorption desired.
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By this process the cell walls become sltun—
ted with preservative and as the name indiea
the cell cavities are left more or less filled vnth
preservative.

The procedure with the “empty cell” process
is somewhat different. Instead of starting with
an initial vacuum, air is actually pumped into the
c_vlmder until a pressure of 50 or more pounds are
The preservative is then forced in
ugunst this pressure until the desived absorption
is obtained. When the cylinder is drained, the
compressed qir inside the wood expels a certain
amount of the free preservative in the cell cavities
without detracting from the thoroughness of the
treatment of the cell wall intself. ate
this action a final vacuum ig usually made use of
as well.

5

Regardless of cost the former method is to be
preferred, but if the same absorption is aimed at
in either case it is evident that the empty cell
process would penetrate much deeper into the
wood and hence be much more desirable.

With reference to the open tank or non pres-
sure treatment it is interesting to note that it is
possible to obtain as high absorptions with this
as by pressure processes, but it takes a much
longer time.

What is accomplished in the pressure cylinder
in an hour may take about 24 hours in an open
tank.

Preservatives and Absorptions.

Creosote is undoubtedly a most excellent pre-
servative of old standing, It is effective against
all onslaughts by fungi or insects and has a great
affinity for wood. Depending on the kind of wood
used absorptions may be obtained varying from a
very few pounds up to about twenty pounds per
eubic foot.
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Up to the present time it has not been pos-
sible to obtain creosote of the grade required local-
Iy so we have had to import it in drums which is
Somewhat expensive, say about 1/9 per gallon de-
livered Pretoria.

Our tests with petroleum oils have shown
these to possess certain toxie properties and since
it is comparatively inexpensive it has been tried
both by itself and in various combinations with
€reosote.

Ordinary tar has preservative qualities but
it does not compare favourably with creosote in
toxic qualities nor in viscosity and it also leaves a
coating on the surface of the timber that inter-
feres with convenient handling of the treated
Material,

Other oils like earbolinium, solignum, Silver-
town, a large number of other proprietory oils and

binati have i i d numbering
fifteen in all

Aside from the oils there are numerous water-
borne metallic salts that have been given a great
deal of attention.

The most important of these is Zinc chloride
Which is used to a very large extent in the United
States. Absorptions of solutions vary from ten
Pounds to thirty pounds per cubic foot of wood
equivalent to an absorption of from one half pound
ta one pound of dry salt per eubic foot.

Zine chloride costs 8 pence to 4 pence per Ih.
delivered Pretoria which works out very much
theaper than any of the oils, It is a very good

reservative against decay and insects under con-
‘Noi'\.i where the wood is not subjected to serious
ing. ;

Sodium fluoride is a_salt largely used in
Europe and has been found here to be very similar
to Zinc chloride in every respect.

Arsenite of soda and arsenious oxide have
been found to ba useful against deeay but more
Particularly so as protection aginst termites,
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borers and other insects. Even very weak solu-
tions giving an absorption of one quarter pound or
even less per cubie foot of wood has proved very
effective. For this reason it is largely used for
eattle dips with very good results as well.

The salt itself or strong solutions are very
poisonous to man and beast so it should not be
handled except by experienced hands.

A total of fourteen different water-borne salts
and combinations are being observed under service
tests.

In addition to the above, experiments have
been carried out with salt treated matennl conted
with ofls, aleohol-b
and others, several molten pnzeen.nh\.es like sul-
phur and in miscellaneous other ways.

Pilot Experiments.

Determination of the relative value of dif-
ferent, preservatives applied by various processes
to many different timbers is at best a very lengthy
performance.

n order to overcome this as far as possible
a Termite Experiment Station was started at
Pienaars River, Transvaal, in 1923, The site is
considered one of the worst termite areas in the
Union and the conditions ave very favourable for
rot as well.

Intensive studies of numerous small speci-
mens, usuan‘,- 12” long by 4* diameter, of un-
treated wood have frequently shown that these
have been completely devoured by termites in less
than 12 months, sometimes assisted by decay.

Experiments with over 50 different species

of the more common woods have shown conclus-

ively that all sapwood regardless of species is non

durable and records have been kept on lhe relative

durability of the various heartwoods in an un-
‘treated condition.
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Conjointly with these experiments, specimens
treated in every imaginable way have been sub-
Jected to test with a view to collect data in regard
1o the actual amount of preservative requir
secure immunity as well as the relative efficiency
of about forty insecticides,

There are altogether approximately 1,500
specimens that have to be unearthed twice a year
when their condition is recorded.

Similar experiments have been carried out on
a specially selected site in Durban and one experi-
ment of an international nature, duplieate speci-
mens being tested simultaneously in Australia,
the Panama Canal Zone and Hawaii,

order to get quick results in regard to de-
cay by itself, experiments have been carried out
in'a similar manner in two of the deep-level Rand
gold mines, the Ferreira Deep and Consolidated
Main Reef.

A mass of information has been collected that
has proven invaluable in connection with selection

of preservatives, absorptions to be aimed at, etc.,
when planning work on a larger seale,

Large Scale Experiments.

Instead of small specimens treated on a lahor-
atory scale, it was a different matter to treat
materials like droppers, laths, fence posts, strain-
ing posts, building poles, telephone poles, electric
tll'nl\sn\ission poles and piles in the preserving
plant.

Small quantities were treated to begin with
but as experience was gained the size of the ex-
periments increased so as to make it possible to
draw conclusions from average results rather than
isolated tests.

The total output from our experimental plant
amounts to approximately 100,000 pieces of var-
ious sizes and the annual output at the present has
reached 40,000 cu, ft,
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Most of the material treated last year con-
sisted of building poles for sheds of various de-
scriptions but a number of experiments were
initiated with telephone poles and eiectnv. supply
pnlas l.s well. We have treated all told 15,000

teles and 1,000 supply poles as reflected in
detail an [he statement sattached.

The forty treatments employed in the pilot
tests have been boiled down to about ten in the
large seale experiments. These ten will be further
reduced as data become available from actual
service tests.

Service Tests.

All the treated material has been disposed of
at reasonable market prices to Government Insti-
tutions, Municipalities or private individuals that
are interested in the use of this promising material
on a practical s

A complete record is kept of all material sent
out including particulars of the wood itself as well
as the treatment. Each pole bears a metal plate
with a nunber inscribed from which details may
be looked up at any time,

Our earliest tests go back to 1923 with fence
posts, the first telephone poles were placed in 1925
and electric transmission poles in 1926.

Judging by the present condition of the
treated poles compared with the untreated pol
placed at the same time important :nnulusmm;
may be drawn,

The life of the untreated poles may be said to
vary from 14 to 3 years, when they will be found
to have either rotted or been eaten by termites to
such an extent that they break off at the ground
line.

The metallic salt treatments may be said t
be effective in poles placed in contact with lhe
ground for 6 to 12 years, The portion of the
pole above ground level has a much longer life but
that is often of doubtful value,
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In order to produce a better balanced pole a
very large number have been given an extra butt
treatment in oil.  This brings the life of the
vulnerable portion more in line with the remainder
and will probably increase the life of it by at least
four years, making a total of 10 to 17 years. This
treatment has been adopted as standard for tele-
phone poles used by the Railway Administration.
It is an inexpensive treatment when the cost is
figured per year of service and it is a general re-
commendation that poles placed in the ground
should be treated in this way and metallic salt
for poles used above ground only.

Aside from the intial cost it has been shewn
that a full oil treatment is certainly the best and
most of the transmission poles sent out have been
treated in this way. @ life of such poles is ac-
cepted in the United States at 30 years from
actual experience. In this country, our tests in-
dicate a life say of 15 to 25 years as a conservative
estimate,

Relative cost of untreated and treated wood.

| Costin | Lifein | Costin
penceper| years, |penes per

Wood | cu. ft. | year.
| |
Untreated | I - 8 4
Metallic salt | | |
Treatment o 18 a 2
M.S. and Butt Oil
atment [ 24 184 18
All oil trestment % | 20 15

“ | |
*When placed in the ground fully exposed o
the weather.

The above figures denote the position as
nearly as can be reflected from the service data
to date. The treated wood show a greatly in-
creased life at a materially reduced cost per year.
In addition to these advantages, replacement costs
‘waould be brought to a minimum by using material
specially treated for the purpose involved.
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As far as strength is concerned the South
African poles run considerably higher than the
pine poles used elsewhere and we have no record
of any breakages nor damage from veld fires,

Metallic salt treated poles take paints very
well but not so with the oil treated ones. The oil
works through ordinary paints in time and the
only one we have found to give satisfaction is a
special aluminium paint.

Sizes and costs of wooden poles.

Poles are obtainable from the plantations in
almost any size desired but since the cost of them
ia directly proportional to their eubic contents it
is of advantage to use them as small as possible
consistent with safety.

The cost of a fully oil treated pole 24' long
with 4 4” to 5 top is 11/6 while others with the
same top diameter increase in price as follows :
5/6, 30'—21/- and 35'—29/-.

e price of a 35’ pole is almost l.wue that of
& 27" one without being inereased in strength in
the same proportion. It may be ore i
tageous therefore to use the smaller pole with re-
duced escapement as fong as the line does not fall
below the minimum height required.

Railage is" an important item and it is note-
worthy in this connection that the South African
wood poles can be sent in truckloads at Tariff No.
9 as against Tariff No. 2 for iron poles.

Over a distance of 500 miles the actual rates
amount to 183d. per ton against 2,000d. respec-
tively or a saving on the wooden poles of
£7 115, 0d. per ton.

It may also be mentioned that the poles can
be placed without base plates or concrete, making
erection comparatively inexpensive and there is
no need to paint the poles unless that is desired
for appearance sake.
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Conclusions.

1. Bouth Africa is fortunate in having plan-
tations producing poles on an adequate scale for
all potential requirements.

2, The experiments show that these poles
can be perfectly seasoned and impregnated with
preservatives so as to withstand ravages by fungi,
termites or other insects.

3. The service tests indicates that the ser-
vice life of these impregnated poles will compare
Tavourably with treated poles used elsewhere,

4. The price of the poles is fixed in a favour-
able relation to their utility and they can be railed
at a comparatively inexpensive rate.

2. The use of these poles should go far in
making telephone facilities and eleetricity more
generally available at low costs.

6. Wooden poles are in almost universal use
in other countries for the above purposes, and
there seems no good reason why a comsiderable
!4‘\‘?1 industry should not be developed in South

rica.
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Service Tests of Telephone poles and Electric

ransmission poles placed in different parts of
the Union.

Teleph ]:r i Loeat] BRY facesd
elephone | Transmis- ocation. var pla
s | ston poes

a10 Vieds
o7
66 lantation
326 S.AR.
200 Forest Dey t
Sl o Fergoe
m.mnw. arribhlth
80 BAR Nylstroom
86
467
201
46 E
a0
2l
388
& Liade
126 Fotest Dept. L:ldslkop May, 1927
b4 Ml-rhudnrp—-{)u All‘n-t. 1927
S.A]
768 S.AR. Potchesfstroom—  September, 140
Losberg.
96 » Brits—Beestckraal  Octobar, 192
10 w  George December,
20 W Acornhock December,
204 . Klerksdorp Decomber, !
Ottgsdal
535 w  Maguassi January, 192
774 » Oudtshoorn January, 1951
20 w  Maguassi B wﬂ
200 " " "
150 i ..
320 I = Mardh, 1627 |
10 i 5 Jlnmrf 1921
& “ = ril, 1627
30 " i Junuary, 1925
o w February, I
100 Cradock February,
a6 Trmelo March, 1028
6 Fort Gro April, 1928
30 Ladybras May," 102
43 Tierfin Plamnum Godwin
% River :"Inly, lﬂéﬂ%
" une, 1
613 SATR. Empangent June. 1928
12 %v?ml.:h Kiin Sabis July, 1928 |
clegraph Inspoctor,
oemfontein Amm. 1988
& D.F.0. Port Elizabeth ;1928
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[

hm Transmis- Location. Year placed
Wles | sion poles
il
f24 December, 1928
i Degt. Werval.  Bebrunry, 1620
5 Mareh, 1920
April, 1924
2 April; 1929
82 pm.
imbericy May, 1920
a2 Fitest Degi Harrismith
L ation. June, 1928
9 Tolegraph Inspector,
onderkop  July, 1920
= Sehuttosdraal Tuly, 1929
1o ‘elegraph Insnector,
August, 1929
o Bothaville August, 1928
% Forekt Dent, Witte Els
b August, 1920
30 » Telegraph Inspector,
‘ Elnplngam August, 1920
04 t. Lottering April, 1929
8o e FTnapoctor,
: lteno October, 1920
60 ot » Adlington  Novembor, 1970
g lolteno 20
L Farest Dept, I\laln Austnlia Novm\bcr. 1928
oy Telegraph Inspector, Koo
oioaloniain November, 100
T2 Storms Assegaibasch ber, 193
‘ 13 Troen Mo
: 15 Boschof{ Municipality
n ,Po Flexington N
b zoat Dept. Prt Duraford
20 P.0, Vermaas N
& i Inspector, Kooy
2 Tinley Manor
L% G.P.0, Umhlal Novembes 0
i ‘et t. Grenshoek  November, 1930
0 Flectriclan (G.P.0.)
wambonambi  November, 1030
i G.P.0. Memel November, 1930
: 10 Prétoria Munielpall i T
Totoria anieipali ",
#0 Ot Telegraph I '"' y
] )Mm N {ovember, 1930
1!5 Forest Dept. Ceylon October, 1530
2 treratroom  Septomber, 1
) hewuﬂu Municipality  September, 1930
% | ‘ovest Dept. Storms River September, 1930
; 8 E-mbml.pvn i Expi.
r September, 1930
L Forest Dept. MMLN; .I-;ut. 1980
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Telephane ‘Tmnlmln-

Location. Year placed
| slon po |
i
W Pietermaritabu
| g, 1980
S ] 1890
: T
| &0
15 |
65
200
107 o
2 ‘elegraph Inspector,
Lothair June, 1930
gy rond Ot Elvin June, 1980
i Telegra ln-pmw,
12 Vermaas May, 1630
630 . Ttrecht March, 1980
7 Foreét Dept, Coylon
Settlement arch, 1930
270 »  Tweefontein  March, 1930
u | s Sabic ehrunry, 189
| Maguassi ‘ebruary, 1990
| Nyl-\troom ‘ebruary, 1894
o 3lsiroo an, ov Feb 199
| amieipality arch, 1991
| ebruary, 198
119 Forest Dept. Utenhage
Division F‘ebnu.u 1981
381 GP.O. ) 168
52 Forest Dept, Blaauwhrantz,
| yana anunry, 1431
50 Harvissiin Moty Jamae, 198
15388 ! 984

The President :
Lured I.o M

DISCUSSION.

We are all var{;umuch ob-
Eckbo for cunh iting this
is not con-

mdered lnkely that a munwipnhty will erect
wooden poles in the main streets, but where
long transmission lines are mqulred to supp-
ly farms some distance away, wooden poles
are most useful, espmal]y in vew of the

cheaper cost. 1 am sure I am voicing the
wishes of all here in umummn a heart.y vote
of thanks to Mr. Eckbo.
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Mr. Roberts (Durban) :  We are very much
indebted to Mr. Eckbo in bringing this paper
m sorry we have not heard
of this official or the utml) of the Govern-
ment in developing the use of wooden poles
for electrical purposes before, This is the
first time at our conventions that the Fores-
try Department have thought to bring their
activities to our attention.

It is very unlikely, in the larger munici-
palities, that wooden poles will be used in
the urban avea itself, As some municipalities
are extending their lines to thinly populated
parts of the country, if prices of electricity
are to be kept within reasonable limits, it
will be necessary to reduce the cost of trans-
mission.

In Durban we have been active in putt-
ing electricity over a large aren. We h
used some ereosoted wooden poles which we
purchased in England, impregnated in accor-
dance with British standard specifications.
We have not yet had them in long enough
to form an idea of the life. If the life of
the poles does not come up to our expecta-
tions, we shall be able to replace these quite
economically, If the expectations of the
?DNG', Department are realised, then there
is no douht I think, that there should be a
very large future for these poles in the ex-
tension of electricity to rural parts. This
.s very imnortant so that the country dwell-
e farmers shall be able to get
uie«,trxclt\- x\mplus the same as the towns-
men. No mention is made of the kinds of
timber treated, but I suponse various kinds
have been tried. T should like to know from
‘what trees the transmission poles have been

Mr. B. Marchand (Witbank) : T would be
glad to know if tﬂ:ltmem affect the twist-
ing of wooden poles, as untreated poles have
twisted causing trouble with the wires. Has
Mr. Eckbo any figure shewing the tensile
strength of the poles?
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Mr. J. Roberts (Durban) : We have had
trouble with poles that have eracked and split very
badl; r. Eckbo hus referred to splitting, T
would like ta know if the poles split before inpreg-
nation, if not the oils would not reach the centre.

Mr. L. B. Sparks (Pietersburg) : Mr.
Tekbo's paper is a very useful one. Smaller Muni-
cipalities required cheap poles and when sufficient
revenue was earned wooden poles could be replaced
with iron enes. 1 have had untreated poles in use
for 10 yvears fitted into second hand piping so that
the pole did not therefore come in nctual contact
with the ground. T do not use cross arms but
fasten the insulators direct to the pole.

Mr. Metelerkamp (Salisbury) : Pienaar’s
River is described ns the worst locality for ter-
mites and it would be of interest to know if the
Forest Department had supplied any poles for any
tragsmission lines in that area or have tests been
confined fo their investigation station, and were
locally treated poles as good as those imported
from overseus, so far as warping and other fea-
tures are concerned. I question whether the
mounting of insulators on poles as referred to by
Mr, Spark: not against Gevernment regulations
as in the event of a cracked insulator there would
be trouble,

Mr, T. Millar (Harrismith) : In 1926 1 used
60 wooden poles for transmission work outside my
town aveas and they have stood up very well in-
deed. It was & straight line and there is no in-
dication of twisting or cracking,

Mr, Vowles (K. W. T.)My experience is simi-
lar to Mr. Millar's and I would have no hesitation
in buying more wooden poles. I have experienced
1o trouble as regards opening-up, shrinking, twist-
ing or eracking and have every confidence in the
polés,
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Mr. E. Poole (Durban) : When at Silverton
1 saw some wooden poles very badly cracked and
I was able to penetrate them with a knife blade
some four inches. T am of opinion cracking must
weaken the poles and that was a point to bear in
mind when selecting them. The poles in use at
Durban are generally 30 feet in length, the dia-
meter being 6 inches at top and 8} inches near the
butt. T notice that the poles at Silverton were
not so regular in their shape as they are in Durban
the uneveness where the branches had been
were not shaved off as closely as might be. Im-
ported poles seem to go through a machine, and
are perfectly straight, with scarcely any sign of
where any branches have been,

Mr. L. J. Nicholas (Umtata) : I have tried 30
poles, and am quite satisfied with them, but T
think their appearance is against them and for
that reason I did not use them in the centre of
the town. As regards the class of wood, I think
gum or pine might prove a better looking pole.
I have been 12 months in getting information
from the Forest Department and I think they
should advertise freely.

Mr. J. Vowles (K. W. T.): Local Forest
officers do not apear to have any information, one
}l:s to apply to headguarters and that should not

s0.

Mr. 1. J. Wud (Swellendam) : A number of
Wooden poles are in use on the outskirts of this
town and if there had been no alternative it is
doubtful whether, with the comparatively high
cost of suitable steel poles, we would have been

in obtaining these additional

A number of gum poles were planted direct in
the ground and others bolted to five lengths of
railway metal lightly concreted in the ground.
This is a very satisfactory method and overcomes
the trouble of rotting at the ground level and be-
low. The poles were given two coats of tar and
have given no trouble,
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have also treated a number of poles and in-

cidentally other woodwork with ordinary Fuel

il. These poles so treated after a short period
take an ordinary paint very well,

REPLY.

Mr. Nils B. Eckbo : In regard to the remarks
that poles were not advertised and also that local
Forest officers knew very little about the work
that has been goining on, I am afraid are only

true. The reason is that we have been carry-
ing on on a very small experimental scale, Since we
started we have had more enquiries for treated
material than we could deal with. The whole out-
put. has been absorbed without any advertising,

1 hope we shall be able to increase the out-
put of poles over and above future increased de-
mand, and would then go ahead with advertising.
When results justify, it is our hope that private
firms will fake up the treatment on a large seale.
We intend informing the local officers more fully
as to what we have been doing.

Kind of timber. Our experiments have been
carried out with, I suppose, the best part of 50
different species other than indigeneous. Sap
wood is invariably subject to very rapid decay. As
regards heart wood, some species are very durable,
others rot readily.

Cracking is a fairly common feature with
many woods; some gums split into four sections at
the butt. During the seasoning before the treat-
ment, we let the poles crack as much as they like.
Poles must be absolutely dried regardless of how
much cracking you get. If you don’t and you put
unseasoned wood into preservative, you will save
eracking, temporarily, at the expense of durnbility
While cracking causes s samall reduction in the
strength of a pole it is not sufifcient to detract
from the utility of a sound pole.
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Straightness.  Some of the worst looking
poles are frequently the best poles as far as dura-
bility is concerned, while beautiful straight poles
are sometimes very poor. Saligna or Pine poles
are beautifully straight but rot rapidly. They ab-
sorb preventatives readily but you have the crack-
ing in Saligna which is sometimes very bad.
Bear in mind,, durability ahead of appearance,

“Metallising wood. We have done no metal-
lising in connection with poles and the only metal-
lising 1 know of has been with aeroplane propel-
Jors, making them waterproof by sheathing.

Twisting of poles. Several speakers have
stated they have not been troubled with twisting.
I have had reports from certain parts of the
country, where twisting has been considered a
serions item. Unfortunately it is very diffieult
to ascertain how much twisting is going on.
man will say the poleg turn round and look at you.
In Pretoria we erected a line with poles with metal
rods at top and hottom, and over a period of two
years we measured the movement by means of
plumb bob over a fixed point on the ground. The
movement was, practically speaking, very small
indeed, T think your President carried out an
experiment on that point and satisfied himself.
It is an item, to my mind, of not sufficient impor-
tance to interfere seriously with the usefulness of
the poles, but care should be taken in their selec-
tion and preparation.

For telephone lines, and it would hold for
transmission lines, you eannot string the wires
as tightly as you can with steel and iron poles.
There is admittedly a very slight movement in
connection with the wooden pole which you do not
have in the others. A certain telephone line
erected on wooden poles was stretehed very tight-
ly and cansed trouble by snapping until the wire
was relaxed. With wooden poles you must not
stretch your wire tightly.
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“Tensile strength. The strength of hard-
woods like hi!ch or maple equal, weight for weight,
to that of poos ade iron, but this is of little
value as lhe \\‘ len pole is not subject to direct
tension.  In comparative tests many cucalypts
are stronger than birch or maple hence they would
also compare favourably with poor grade iron.”

Shrinkage. The shrinkage in poles from the
green to an air dried condition is not great and
any fluetuations that take place in the preserved
pole due to changes in weather conditions is usual-
Iy considered negligible,

The quality of locally produced as compared
with Iml1)orted poles is difficult to gauge at the
present because we are not yet in position to make

many comparisons. It may be admitted however
that the imported uruu.)e has a better appearance,
but they are ot as strong as our hardwood poles.
As far as durability is concerned the indications
are very strong that the loeally produced poles
will compare favourably with the imported.

Degeree of Impregnation. When it comes to
the impregnation of eucalyptus and most har
woods, with few exceptions, even under heavy
pressures, it is not possible to impregnate the hard
heart pom |. Lhe preservative only penetrates the

tried with an ineision instrument
to get at Lhe hem-v. without suceess. A section of
a treated gum pole which shows typical absorption
from the outside leaving the inside core untreated.
This outside portion is ordinarily sufficient to pro-
teet the inside portion so it is not necessary to
treat 100° of the poles to have it durable. The
heart itself is in some hard woods durable by it-
self. When it comes to a pine pole then you can
treat it right through to the middle without much
difficulty. 1 placed some poles of pinus pinneter
in a pergola in my garden, and planted creepers
each side of the poles, Water was applied round
the creepers yet I found that after seven years the
poles were perfectly all right,
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Price and Weight. The price f.o.r. Pretoria
West and weight of different sized poles treated
full length with oil are as follows :

Length |Diam. Top | Approx. | Price each f.o.r.
Feet | inches | weight lbs. | Pretoria West

24 1105 250
M | 5to6 300 |
27 i to 5 g5 |
5 to 6 430
| 67 | 600
1to5 450 ' | ~
5106 550
J 6 to T 750
| 4t05 600 |
| 5108 800
6to7 | 1,100

“Poles treated throughont with metallic salt and
given an extra butt treatment with oily cost ap-
Proximately 15, less than the above poles.

A question has been asked why locally pro-
duced erecsote is unsuitable?

The creosote used in other countries have to
meet very detailed grade specifications. These
grades have proven very satisfactory over a long
period of years. We have unfortunately not heen
able to obtain locally made creosote to the above
Specifications but we are experimenting with the
o uct on a small seale and hopa that the
Tesults will be favourable both as to the quality
and price. When this comes about it may be taken
for granted that we shall take full advantage of
this supply.

I am very pleased indeed that several of the
engineers present have already used wooden poles
for some time and have found them sufficiently

sty Inapt )

If my replies to the many questions raised
are not sufficiently clear or further information
is desired on other points, T should welcome corres-
Pondence later on.
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The President : We are very much indebted
to Mr. Eckbo for coming herve to-day and I pro-
pose a hearty vote of thanks for so very interest-
ing a paper. Carried by acclamation.

VISIT TO JOHANNESBURG.

(S.A. Lamp Association). The party then
motored to J.H. Burg. where they were enter-
tained to lunch by the S.A. Lamp Association,
after which Mr. E. S. Evans of the Lamp Associa-
tion gave the following lecture i—

THE DEVELOPMENT OF THE LIGHTING
MARKET IN S0UTH AFRICA.

BY E. 8, EVANS Director, S.A.E.L.A. Light-
ing Service Bureau.

Lighting, the Foundation of Electrical Industry.

Th the world the devel of the
electrieal industry has made rapid strides since

its comparatively recent inception. Rlectric light
created the demand for electricity, and the origi-
nal electrical supply plants were laid down for
supplying current for lighting purposes. This is
particularly the case in South Africa, and in Mr.
E. Poole’s excellent. historieal contribution to the
21st Birthday Celebration Number of the Journal
of the South African Institute of Electrical
Engineers, he gives details of the foundation of
the lighting undertakings in the principal
“nd towns of South Africa. Kimberley was ap-
parently the first town to use electricity, when in
1882 plant was laid down to supply current for
street lighting. In 1886 the Durban Corporation
installed plant for lighting the Town Hall; in
1891 the Johannesburg Lighting Company in-
stalled plant for street lighting purposes, and in
1895 the Cape Town and Suburban Lighting
Syndicate installed plant for domestic lighting
purposes.
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[ From these small beginnings, the present-day
Supply Undertakings have matured; the result of
constant endeavour and consideration to the deve-
lopment of the new uses for electricity.

Misuse of Modern Electric Light Sources.

Electric light was so much better than all
previous illuminants that it was rapidly adopted
by the public in all phases of life, and the majority
of Supply Undertakings felt that its development
could weil take care of itself. From time to time
niew and more efficient light sources were intro-
duced and quickly adopted by the consumer. Un-
{ortunately, few appreciated that new forms of
electric light sources needed speeial application;
the misuse of electric light was not peculiar to
South Africa, and when shortly after the war, a
rough survey was made throughout the world of
existing lighting conditions, it was found that ap-
Proximately 80% of lighting installations were
utilising modern electrie lamps in equipment de-
signed for the early types of low efficiency small
candle power lamps.  Even in more developed
countries similar conditions obtained. Several of
the large electric lamp and lighting fittings manu-
facturers commenced individual development eam-
Daigns, but few met with the success they de-
served, probably owing to the fact that consumers
magined their efforts were merely of a commer-
cial nature and not with a view to improving
lighting conditions,

Glare,

The principal defect in the existing lighting
conditions was that larger sizes of clear gasfilled
1ps were being used in open type obsolete re-
fectors, the resulting glare being almost. unbear-
able, and it was no uncommon oceurrence to hear
9f & lighting installation deseribed as having too
Much light. Actually, too much electric light is
difficult to imagine, if used in the correct manner,
45 the intensity of light on a bright day would be
as high as 5,000 foot candles—in the shade 1,000
Toot candles, and in a well-lighted room 200:300
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foot candles. In a well artificially lighted interior,
the intensity would be in the region of 15-25 foot
candles, which clearly indicates that we must ad-
vance considerably before approaching anything
like daylight intensities, although it must at all

times be remembered that the method of installa-
tion has everything to do with the lighting effect.
It was therefore seén that glare was aeting as o
considerable brake to lighting development and
methods had to be introduced to eliminate obsolete
lighting installations before the consumer could
obtain the fullest benefit from the development
of artificial light sources,

History of Development of the Electric Lamp.

‘The evolution of the electric lamp is of great
interest ; the first suggestion of obtaining light by
electri was in 1802, when Sir Humphrey Davey
presented before the Roval Society of England &
demonstration in which he passed electric current
through a platinum wire and heated it to incan-
descence, In 1841 the first electric lamp patent
was granted to an Englishman, Frederick de
Moleyns (English Patent No. 9,053, August 21st,
1841). Numerous electric lamp patents were thew
granted ineluding J. W. Starr (Patent No. 10,919,
November 4th, 1845), de la Rue, Grove, Staite,
Lane Fox, elc., all utilising either platinum, ivid-
ium, carbon or graphite as light sources,

Carbon Lamp.

It was not until 1878 that the first commer-
cially successful electric lamp was introduced,
when Swan (Great Britain, December 1878) and
Edi: October 1879) produced their
ith filaments of earbon, each be-
ing the result of many years of patient research
by these two famous inventors.

The early carbon lamp consumed nearly six
watts per candle and emitted only 8 or 16 candle
power. Improvements were obtained in candlé
power and these lamps were the principal source
of electric light until 1906, although during that
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Deriod several others were introduced, but did not
‘eet with great commercial success.
tluded those of Dr, Walther Nernst 1897,
Hilament consisting of a ‘?enc:‘l of rare earth oxides
Such as Cerium and Yttrium; Dr, Auer Von
Welsbach 1898 with a filament of Osmium, and
Dr. Werner Von Bolton 1903 with = filament of
Tantalum.,

ese in-
with a

Tungesten Lamp.

In 1904 Just and Hanaman (Austria) dis-
tovered a method of Producing a filament of tung-
0, from which a lamp was produced and
tnarketed in 1906, known as the Squirted Tung-
Sten Filament Lamp. * The filament burned in
Vacuum and consumed slightly over one watt per
Sandle, n considerable improvement m efficiency
Gver previous lamps,

Unfortunately, owing to the process of manu-

ure, these lnmps were very fragile, but in 190!

Dr. Williun Coolidge (U.SA) invented an jm:

ved process for the production of tungsten

ents, in which tungsten was made ductile by

‘the swaging or hammering principle. This re

Markable introduction paved the way for the

- Manufactuver of the present day efficient and

higher candle power lamps. By this method, fila-

Ments as small as .0005 inches diameter have been
Produced,

Until 1913 the majority of filaments had
ed in vacuum, for if the bulbs were not ex-
b sted the hot filament would chemieally com-
e with the oxygen in the air and evaporate. A

lical instance of this is when, owing to faulty
Manufacture or mechanical air enters
g!: bull and the filament evaporates into a yellow.

White smoke and the bulb becomes coated with
| foer of this calour, sctually ellow triosidy of
;.mmn. Burning the filament in vacuum gls

inated the loss of heat by convention and
fandge tion,
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Gasfilled Lamp.

In 1918, Dr. Irving Langmuir (USA.) dis-
covered that by inserting an inert gas, such as
itrogen or argon, into the bulb and altering the
the design of the filament, the filament eould
be burned at a much higher temperature, thus
improving the efficiency of the lamp, which in the
Inrger sizes is half a watt per candle, although
this decreases in the smaller sizes.

The gasfilled lamp has rapidly made its mark
for artificial lighting and many further improve-
ments n introduced by the prineipal lamp
manufacturers during the past few years, the most
recent being the introduetion of bulbs of opal and
internally frosted glass,

Lamp Specifications,

It will be appreciated that, as with all other
products, cheap and inferior copies have been
made and the difficulties of large consumers be-
came so great that it me necessary to set up
stringent specifications for electric lamps, for
such matters as life, light efficiency, current con-
sumption, ete.

The British Engineering Standards Associa-
tion (B.E.S.A.) Specification Nn. 161 (1930), for
Tungsten Filament ec mps, is probably

the most important and crlhcul specification in-
troduced for electric lamps, and thmughnut the
world large consumers are demanding that their
lamps eomply with this speclim&lnm In addi\‘.wg

the

supplied by Members n{ Lhe South Afriean
Electric Lamp Association also comply with 8
very strict specification adopted by the leading
manufacturers throughout the world, and in order
to ensure that lamps of all Members strictly com-
ply with these specifications, a large testing labor-
atory has been set up at Geneva, where the pm'
ducts of all Members of the Lamp Association aré

constantly tested. ~ In addition to. this central
testing laboratory, the principal manufacturers
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have their own testing and experimental labor-
atries, and from time to time important methods
of lamp manufacture are discovered. These are
leased to other Members of the Association in
order that at all times the products of Members.
shall be of the highest possible efficiency and
quality.

 Light Economics.

Need for the highest possible efficiency
of an electric lamp is generally ap-
Drecinted, but the following example taken from
- BES.A. Specification and present conditions,
ows very definitely the price of current and ef-
ficiency are the greatest factors in the economics
of light production.

Economics. Depends on three factors—
1. The Efficiency of the Lamp.
2. The Price of the Lamp.
8. The Price of Current.

EXAMPLE.
280 V. 100 W. Lamp. 1,000 hours life, 1,160

Lumens initial output (Average 90714
Jlumens). Current 6d. per unit. Price of Lam

4/~
Lumen output x Life of Lamp 1,044 x 1,000
Cost of Lamp + Current 4/- - 50/-

All factors normal 1,611 lumens hours per 1d.
7, reduction in price

of lamp 1,623 lumens hours per 1d.

10%, improvement in light

output 1,772 lumens hours per 1d.
10%, reduction in price of ,

urrent 1,776 lumens hours per 1d.

Lamp Free, 1,740 lumens hours per 1d.

Time does not permit of further details of
lamp manufacture or the economies of electric
lamps, but if required. they will be readily sup-
. blied by the Saela Lighting Service Bureau,
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Lighting Development Methods.

Msny of the large lamp and fittings manu-
facturers considered the best methods of develop-
ing thn lighting market, and bringing lighting con-
ditions up to modern standards, and it was even-
tually decided that only by co-operative methods
could fullest success he achieved. Realising that
light is difficult to discuss with the layman, the
obvious method of development is to demonstrate
to the consumer the most suitable lighting scheme
Tor his work or conditions, alse, it is n
have available some source from which the con-
sumer could receive free, unbiassed advice and
information m all systems of lighting, therefore
several Lighting Service Buresux were estab-
lished in U.S.A. and Europe.

These Bureaux achieved great success, all
co-operating in their wark, there being a central
organization from which the results of the re-
search and practical development of all countries
are distributed to all Bureau,

Saela Lighting Serviee Bureau.

The South A

ican F]FEHI( Lamp Assoeia-
tion, & branch of Tntel 0...:m!z.mm|.
decided a Buyea for the satis-
factory development of vllummuuun in South
and the Saela Lighting Service Bureau was
opened on February 11th, 1930. Johannesburg was
the natural centre, hut in the course of I.IITIE it
may he possible to set up Bureaux in other im-
portant areas in South Africa. Meanwhile, the
Bureaux Manager from time to time, undertakes
lighting activities in provineial areas, when lee-
tures and demonstrations are arranged for the
electrical trade and the principal bodies of con-
sumers.

The Bureau is financially auppurted by all
Members of the South African Association,
and the equipment used in the Bureaﬂ is obtained
from all Members and changed when new and im-
proved designs are introduced. Advice and in-
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formation given is entirely free and no efforts a
made to compel visitors to buy from Member:
Many suppliers outside the Association naturall
derive considerable benefit from Bureau activities,
but it is realised that being the principal suppliers
of lamps and lighting equipment, Members must
of necessity obtain the largest share of benefits;
also, many larger consumers show their apprecia-
tion of the Association’s boid development policy
iving full support to its members products,

Interior of “SAELA" Showroom.

The cost of organizing a Bureau in any
country is very considerable, but with support
m icipalities, G

p i
and large consumers, the lamp market will un-
doubtedly grow with rapid strides, and the Mem-
bers of the Association will then find it possible
to allocate more funds for development work.

Value of Lighting Loand.
It is generally considered that the lamp manu-

facturer has most to gain from lighting develop-
ment, but a little thought will quickly show the

131




fallacy of such an idea. A 100 watt lamp, in the
course of its life of 1,000 hours, consumes 100 units
of electricity, which, at 6d. per unit, which is a
fair average for lighting in this counfry uses 50/-
worth of electricity. The cost of that lamp to the
public is 4/~ ont of which the manufacturer has
to manufacture the lamp, ship it to this country,
allow a reasonable discount for the electrical trade
to re-sell, and to advertise and develop the use of
electric lamps. It will thus be seen that the
Electricity Supply Undertaking has considerably
more to gain from lighting development than the
lamp manufacturer.

Some returns from a guestionnaire form re-
cently sent out to Supply Undertakings, show that
for 15 towns varying from populations of 60,000
to 600, the percentage annual output for lighting
purposes was 565, while the percentage revenue
for that current was 76%, definitely proving that
the lighting load does pay very handsomely.

Showrooms.

To further assist in lighting development, it
is suggested that Supply Authorities, Electrical
Contractors and Manufacturers should organize
showrooms where all classes of consumers may see
«correct lighting for their particular requirements.

The general method of suspending from the
ceiling numerous lighting fittings of all types,
does not meet with the fullest success, and while
it is not possible to set up a Lighting Service
Bureau in every town, there is little doubt that
the scientific layout of a showroom will do much

elp the consumer to appreciate the lighting
Effucts in his or her particular surroundings.

When the layout of the Bureau has been
demonstrated, it will be seen that it is not & ques-
tion of lavish expenditure, but a question
of careful consideration of layout, Te-
gard to the impression given to, the visitor. In
%trler to be suceessful, it is of course essential that

ureau work should have a sound engineering and
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scientific foundation, but it must be of a practi-
cal nature, principally by demonstration and the
distribution of appropriate literature.  Already
the work of the Biireau has met with considerable
success, and numerous instances can be given of
modern up-to-date installations in public buildings,
shops, factories, private dwellings, etc., as the re-
sult of the owners receiving information and ad-
viee from the Bureau.

Excepting those who have had the oppor-
tunity of visiting Europe or America during the
past few years, it is difficult to appreciate the
possibility of the lighting market; some of the
larger stores have an all-day and evening load of
of 2,000-3,000 Kilowatts, and even small shops
have a load of 8 or 10 Kilowatts instead of the
usual few hundred watts. Theatres, restaurants,
public buildings make lavish use of lighting ef-
Tects, all to the eventual benefit of the electrical
manufacturers and supply undertakings.

Conditions in Seuth Afriea.

At the present time it is difficult to make a
reasonably accurate estimate of the value of the
lighting market in South Africa, but from obser-
vations it must be a very considerable figure,

pecially when, one that
Iy one third of one’s waking lif
is spent in artificial illum
statistics of lighting conditions in South Africa
are lacking, but & questionnaire form has recently
been sent out by the Saela Lighting Service
Bureau to every Supply Undertaking in the
country, and already a considerable number of re-
plies have been received. The completion of this
questionnaire form naturally involves a certain
amount of work by the Supply Undertaking, but
it is i icil that the i i
obtained will well compensate for trouble involved,
and when all forms are eventually returned, the
information will be earefully tabulated and cir-
culated to all Supply Undertakings,
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In the short time available it is impossible to
enter even briefly into the question of lighting
fundamentals, light measurement or the design of
fittings and equipment for various purposes, e:
of which can be the subject of an individual
lecture. Under the circumstances, it is proposed
to briefly demonstrate the layout of the Burean
and the method of demonstrating to visitors,

Layout of Bureau.

In arranging the layout of the Bureau, con-
sideration is given to the fact that the average
consumer knows little or nothing of modern
methods of illumination, and is very sceptical as
to the results to be obtained. It is therefore

ssary to i all by some
practical demonstration or experiment, which is
supplementary to the main lighting demonstra-
. Although there are many types of lighting
units in the Bureau, all are arranged in a definite
manner and show some particular method of
lighting,

Industrial Lighting.
us first consider the question of indus-
trial lighting,

Six Drop Pendants.

This is a typical example of factory lighting
eniploying shades designed for use with carbon
lamps, but being used with modern gasfilled
lamps. The result is extremely objectional glare,
insufficient light on the werking plane, and a
generally gloomy appearance. Surveys show
that this is a most prevalent type of factory
lighting instailation,

Accidents,

In addition to the foregoing disadvantages,
such a system is definitely conducive to accidents
and reports of factory inspectors show that 205,
more accidents occur during the hours when arti-
ficial light is being used. It must be appreciated
that the majority of factories are incorrectly
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lighted, and the Chief Inspector of factories of
Great Britain stated that, as a result of careful
investigation, he saw no reason why this percen-
tage should not be reduced to that of daylight
hours, if the lighting installations were brought
up to reasonable modern standards,

The enormous cost of accidents to industry
is clearly shown in the British Government report
‘covering the period 1919-28 inclusive, when as the
result of industrial aceidents 27,910 persons were
killed and 4,144,721 were injured; the cost in com-
Pensation alone reached the amazing figure of
461,000,000, and it was estimated that as the re-
sult of loss of output, difficulties in replacing
skilled labour and idle machinery, this figure
would eventually reach the astounding sum of
£300,000,000. In this respect alone, good lighting
is well warthy of consideration.

(2) 500 Wait Bare Lamp.

This is an instance of a lighting system em-
Ployed by the consumer who imagines that, if he
instals one of the targest electric lamps obtainable,
e must obtain the hest lighting effects. Hero
the glare is almost unbearable and the distribu-
tion of light extremely bad, and everywhere are

rd shadows together with a most unpleasant
Zeneral appearance of the room. To he satis-
factory, a lighting system must have good dis-
tribution and in order to prove the good or bad
- Doints of each system, foot candle readings of the
Various lighting installations have been taken in
Dine sef positions in the Bureau. Under this
System the readings are as follows :-
1L (3) 2. (4) B, (5) B2, (6) 2). (T) 2 (8) 6.
2(9) 2. Total 63. Average 7. Diversity Factor
11,

. Such a diversity in the amount of light in an

ion is itely i and in this
Instaliation the hard shadows make work diffi-
Cult, distort the shape of objects and are often the
- Cause of accidents.
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(3) Concentrating Reflectors,

In this system there are employed scien-
tifically designed reflectors which concentrate
light in the downward direction, and glare has
been eliminated. There is a decided improvement
in the installation, but owing to the light distri-
bution of the reflectors they are unsuitable for
use as at present installed, resulting in patches of
light immediately below the reflectors and dark
areas between. Concentrating reflectors should
only be used with either close gpacing or at con-
siderable mounting height. The foot candle read-
ings of this installation are as follows :—
(1) 8% (2) 20. (3) 12. (4) 6. (5) 18 (B)
T. (7) 44 (8) 14. (9) 5. Total 90, Average
10. Diversity Factor 6-1.

Ilumination and increased Efficiency.

On secing this installation many factory
owners might be inclined to think that it would be
quite suitable for their work, and when the ques-
tion of intensity of light was discussed, would
feel that the suggestion of higher intensities to
improve output and general conditions, was mere-
ly an effort on the part of the salesman to sell
more lamps and fittings. The simple but con-
vincing demonstration of a revolving disc on a
sramophone motor under varying intensities of
light, readily shows that higher intensity lighting
definitely assists in one's ability to see detail.

Tluminating Engineers in conjunetion with
tactnry executives have fron:ﬂ;una to time umed
num

tem all of which have proved conclusively thut
higher levels of illumination result in increased
production.

The Department of Scientific and Industrial
Research of Great Britain was particularly
interested in this question, and to prove the state-
ments of INuminating ]:nxin carried out an
ExBAUA v+ Tivestigaion fito: the ctoerta ur srtic
ficial light upon type-setting by hand, which was
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considered to be one of the most trying and diffi-
cult of manual operations. The following chart
shows in graph form the findings of the investiga-
tion, and it will be seen that 24 foot candles can
be effectively used in this work without wastage
and that 20 foot candles are required to reach
daylight levels of output.

(4)Standard Dispersive Reflectors.

As the result of lighting research and ex-
perience, a standard industrial reflector has been
designed which is suitable for 909, of lighting in-
stallations, and is known as the Standard Disper-

ive L. Reflector. It is generally made ta
B.E.S.A. Specification No. 232 for Industrial Dis-
persive Reflectors No. 1, which details such points
as dimensions, degree of cut-off, minimum per-
centage of reflection, ete. Under an installation
h reflectors, it will immediately be seen that
the distribution is practically even, harsh shadows
are eliminated and there is no glare; an almost
ideal system of lighting for the majority of work-
ing conditions. It will be observed that the lamps
used ave of the diffusing type, either bowl sprayed,
white sprayed or opal, this being in keeping with
the general recommendation that open type re-
flectors should be used with diffusing lamps if
mounted less than 20 feet from floor level,

‘The foot candle readings of this installation are as
follows
(104 ()12, (8)12. ()11 (5)12. (6)
a1 (1 30k (8) () Total 103.
Average 115 Diversity .14-1, an instal-
lation showing a low diversity factor and good
intensity. -

Many would imagine this installation to be
sufficiently high in intensity for the majority of
Work, but it is now no uncommeon occurrence to
{ind factories in America and Europe using general
lighting installations of 30 foot candles. The foot
candle intensity obtained from this installation is
not as high as possible, owing to the lamps being
Purposely underrun 10°.; quite common practice,
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owing to the belief of a large number of con-
sumers that the life of a lamp is its sole eriterion,
without regard to efficiency or light output com-
pared with consumption. is a definite
constant for Tungsten Filaments namely, that a

. drop in voltage causes a 3% drop in light out-
put with & 1.5% drop in current eonsumption, In
this instance the result is that 302 of the light
is being lost. By using the rated voltage (230)
our foot candle readings will prove the truth of
this statement. The readings now being :—

n) 15. (‘l) 18 (3) 19. (1) 17 (5) 19, (6)
(W) 18. (9) 19. Total 158.
Avenm. 17 Dlvennly Factor 1.26-1.

1t is natural that varying intensities will be
required for different classes of work, and eom-
mittees have carefully investigated all conditions
and recommended foot candles intensities have
been laid down, which for certain industries, are
as high as 50 foot candles. Saela Electric Tlumi-
nation Handbook No. S.A.L includes details of
lighting intensities recommended for various

wes of work.

mly as 4 result of training and experience
lhut lhe Tlluminating Engineer is able to recom-
mend the most suitable method of obtaining these
intensities, and in addition to advice which is
readily given by the Bureau, the majority of
employ
advise consumers.

Commercial Lighting.

It will have been observed that for Industrial
Lighting some form of direct lighting is
used, by means of reflectors directing the
light in the downward direction. For Con-
mercial Lighting different methods of l!ghl distri-
bation are employed, as the principal aim is to

a bright appearance in the whole of the
. office or :huzx For that reason, the totally en-
closing unit is one of the most popular and suit-
able types, as is shown by the installation of six
totally enclosing units. A bright, inviting ap-
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- Pearance is created, together with sufficient light
on the working plane, and havsh shadows and
&lare are entirely eliminated. Under thi system

r the foot candle l‘eégldmys are as follow

(8) 20.

as follow:

(1) 18. (2) 20. (4) 18, (5) 20. (6) 16.

(7) 16. (8) 16, (8) 20, Total 164. Average
- 1825, Diversity Factor 1.25-1.
Other types of installations for commereial light-
Ing include artificial daylight, in whieh daylight
blue lamps or daylight diffusers are employed,
alsq totally indivect units give a pleasing effect.
entirely free from glare and almost entirely free
from shadow.

Of recent years, architectral lighting has been
Widely used for commercial purposes, but when-
ever such methods are considered, complete co-
Operation between the architect and illuminating
&tf:gineer must be obtained, otherwise the lighting
ifects may be entirely out of harmony with the

i and general ive scheme,

Shop Window Lighting.

Shop Window lighting is becoming increasing-
Iy appreciated and used by modern shopkeepers,
&nd in the demonstration shop window various
lighting methods can be effectively shown,

Suspended bare lamps are the most common
‘methods employed but are entirely unsatisfactory
Owing to the prevalence of glare, waste of light
And unfavourable appearance of the window. By
Taiging these same lamps into correct focus with
Suitable shop window reflectors, it will immediate-

be seen that conditions have entirely changed

the elimination of glare and waste light, and

there is about three times the amount of light on

the display. In addition, the window now has a

Most favourable appearance and a stage lighting

€ffect has been created. The intensity can be in-

- “reased by adding extra reflectors or larger lamps.
\
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The general recommendation for window
lighting is as follows :—

Shops in Main Streets : 1, 100 watt Gasfilled
lamp in Shop Window reflector, every one
foot run of window.

In Cent;inl Areas @ 150-200 watt lamps should be
used.

Shops in Side Streets : 1, 100 watt Gasfilled
lamp in Shop Window reflector every two
foot run of window.

Footlights and Sidelights may also be used, but
must always be arranged to be free from glare,

Coloured lighting makes an irresistable ap-
peal and ean be easily adapted to the modern shop
window reflector by means of colour screens of
either gelatine or glass colour media. Coloured
lamps can also be used, although not with such
#ood effect.

Special Lighting Problems,

Street lighting, Foodlighting and Poster
lighting can also he effectively demonstrated by
means of carefully arranged installations in the
Bureau. Each subject is too involved to discuss
in the time at our disposal, but it will be seen that
the exhibits are very comprehensive.

Domestic Lighting.

The domestic lighting load is of great impor-
tance and value to the electrical industry, but in
probably no other sphere is electric light so fre-
quently misused. To effectively demonstrate the
the requirements of domestic lighting, three small
rooms fitted as a lounge, bedroom and kitchen,
have been equipped to show incorrect and correct
methods.

A brief demonstration will show how effec-
tive is this arrangement, especially when all out-
lets are arranged for quick interchange of fittings.
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This method of mslnilanon is ideal for electrical
showrooms, as possible to show the customer
any type of mtmg 1n appropriate surroundings.

F During the short time at my disposal, it has

only been possible to deal very briefly with the

. lighting requirements of the various fields, but

~ each can be made the subject of an interesting
individual lecture,

From time to_time, courses of lectures are
given to staffs of Members of the South African
Electric Lamp Association, and recently a course
was given to the Engineers and staffs of Muniei-
pal Undertakings in the Transvaal, at which there
was a regular attendance of hetween and 65,
It is mwnded to give other courses in the near
future in the Transvaal avea, and also during a
furthmmmg tour of Prouncml areas, lumination

gn Courses will given in Cape Town
Dmbmv Port l-lu;\heth and East London.

e Bureau is open to the public, but it is
Aspecmlly hoped that all sections of the clectrical
industry will make every use of its services, and
Whenever possible introduce eustomers who are
interested in any lighting matters, To the Engi-
neers situated at long distances from the Bureau,
written advice will always willingly be given, and
on frequent occasions, plans and details of definite
lighting schemes have been sent to various parts
of the country.

(Johannesburg Power Station). The party
next visited the New Power Station of the Johan-
nesburg Municipality.

(S.A. Inst. Elee. Engs). In the evening the
Dparty were the guests of the President and mem-
bers of the S.A. Inst. of Elec, Engs. to dinner,
after which they attended the monthly meeting of
the Institute of which Mr. A. Rodwell, City
Elect. Engr. read a paper on “Trolley Buses”,
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FIFTH DAY,
FRIDAY 27th MARCH, 1931.
The Convention resumed its Proceedings at
10 a.m. with the President (Mr. L, L. Horrell) in

the Chair, there being present 39 Members, 18
Councillor Delegates and 11 Visitors.

DISCUSSION—(Contd). on E.D.A.

The President : 1 have to announce that the
members elected to the Couneil of the E.D.A, hel
a meeting attended by Councillor Delegates last
night.  The meeting was very successful and
most encouraging. It has been decided that the
Executive Committee shall be comprised of 2
Councillor Delegates, 3 Engineers, 2 representa-
tives from the merchants, one from the V.F.P.
and one from the Electricity Supply Commission.
The question before the Convention now {s the
election of the Executive Committee,

Mr J. Roberts (Durban). I sugegst that the
three engineers be elected from those available for
attending meetings in Johannesburg. 1 think it
would be a good thing if the Committee had the
power to co-opt. an extra member, so that if a
Councillor or Engineer coming up to Johannes-
burg, he could be given a chance to confer with
the Committee on any points, I beg to nominate
Messrs, Horrell and Rodwell as members of the
Executive Committee.,

Mr Swingler (Cape Town) : 1 beg to second.
Mr, A. T. Rodwell (Johannesburg) :

1 beg
Lo nominate Mr. Wright of Benoni: Mr. Macaulay
(Bloemfontein) : 1 heg to second.

Mr. G. H. Swingler (Cape Town) : 1T beg to
propose that Mr. J. Roberts be elected to the Exe-
cutive Committee, and that Mr. Wright be his
alternate,

Agreed : That Messrs., Horrell, Rodwell and
Roberts be members of the Executive Committee,
anlfl Mr., Wright of Benoni as alternate for Mr.

toberts,
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Mr. 1. Roberts (Durban) : [ consider that
the first step to be taken is for them to o to their
Councils. Some representations should be made
to Councils appealing for funds and a report
should be drawn up, outlining the points that have
emerged during our discussion. Firstly, an initial
income of £3.000 instead of £10,000 has been de-
cided on. Secondly, that for the time being no
showrooms would be established, but that the pre-
paration and circulation of literature znd posters
will proceed. Thirdly, that Council has been
elected and also an Executive Committee this
would be an indication that there is a Committee

ki

working who would communicate with each
muni pumy as soon as- possible. 1 move
an instruction to the Executive
to meet in as soon

to draw up a scheme of their
nrg’m\zmon secondly, as to the funds they wish
10 collect from municipalities; and thirdly, give as
preeisely as possible, an explanation of their pro-
gramme of work for the first year or two.

Mr. Swingler (Capetown) : I wish to point
out that the acting committee a year ago had
stated how they proposed organizing, and sub-
mitted a programme which was much bhigger than
the one we find we have sufficient cash for carry-
ing out now, Mr. Bullock had given, I think, s
very excellent report and the executive Committee
should take the meat out of that and embody the
information given by the acting Committee in the
shape of a report that eould be sent to each mem-
ber for submission to his Council.

Cr. Duxbury (Pretoria) : I am very much in
favour of the suggestion h' Mr. Roberts but it
will be difficult to get votes tlu-ough the Councils,

0 harm can possibly be done in bringing the
mxtter definitely before the Councils and it would

something for Councillors to get on with. The
matter brooks no delay as Councils would short-
Iy be busy with their estimates. I am very much
in favour of the very practical suggestion put for-
ward by Mr. Roberts.
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Cr. Clark (Durban) : I would point out that
the Association could not bind any member of &
council, whereas Councillors could bind them-
selves, There would be no end of trouble to get

o any
opinion to what should be done and Councillors
must take action themselves,

Mr. Roberts' proposal was therefore put and
agreed to.

The President announced that the C.M.A.
(5.A.) have promised to subseribe £50 a year to-
wards E.D.A.

NEW MEMBER.

The President : T have pleasure in announc-
ing that Mr. West of Colenso has been elected an
Associate Member, and Mr, C. R. Tee of Reitz as
& Member.

OFFERS OF PAPERS: Last year two or three
papers had been offered but when the time came
they were not forthcoming and it is to be hoj
that those promising papers will not let the Secre-
tary down. Mr. Withinshaw will endea\our la
give a paper on the “Bette nn t Fund” at the
t Convention. A paper on “Rural Fiecnmnw
tion” will also be welcome; and perhaps someone
will undertake to prepare such a paper.

Mr. Rodwell (Johannesburg) : I think an
appeal might be sent to members for papers but
there might be subjects of ahsorbing interest aris-
ing before the next Convention.

Mr. Swingler (Capetown) : We are drafting
A new set of wiring reg'ulahmm and conditions
supply and if the Association wished, T will put
them forward ns proposed standard set for adop-
tion Lu' the Association. The discussion on such a
subject would elmost be sufficient to necessitate
a week's convention in itself. I would like Mr.
* Ritson to give a paper on the cost and trouble
involved in changing over from Direct Current to
Aliernating on a distribution system with some
800 consumers,
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ward :  On_the motion of Mr,

Sw.mgler secnmlnd by Mr. Rodwell, it was decided

Lhut 1o award be offered for the best paper sub-
mitted.

HOUSE SERVICE WIRES.

The President :  Several of our members
view with much concern, the last Government Re-
gulation regarding this matter.

Mr. Swingler explained the alterations to the
Mines and Works Regulations requiring service
connections to be covered, and said: I have made
application to be allowed to cantinue using a wire
similar to that known as “P.B.J." of which there
are some 300 miles in use in Capetown, but my
application has been turned down.

When in Johannesburg yesterday I asked Dr.
Pirow if he would receive a Deputation on the
subject, and he was willing to do so at 4 pm, on
Monday next. I therefore propose that the As-
sociation should send a deputation to Dr. Pirow
to ask him to approve of a wire similar to that
known J., or better still to approve of a
a[lev:lfluthn n which would be hased on the British
anﬁ Olf‘wc- specificaton P.B.J. but would specify

“eimbric” instead of paper”. The present method
of approving of a wire by a certain trade name
was of very little value without you had details of
the specification to which it was made; you were
helpless, you could net prove or disprove a thing,
you just had to trust to the Manufacurer's
words.

Mr. Rodwell (Johannesburg) : 1 heartily
support the proposal not that I am implicated at
the moment, as I am not putting in overhead con-
nections, but may be involved later. I consider
the regulation as amended a hardship, and a very
unnecessary and expensive one.

Mr. H. L. ane (Chmrmm nf the 8.A. Cable
Makers Asso I am pleased to support
the proposal ﬁlmt lhzwa xlready tried to obtain
an interview and have a standard laid down., I
ask that one of my Association’s members be
lowed to accompany the deputation.
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Mr. Swingler (Capetown) : [ understand
that a representativé of the C.M.A., was being in-
vited by the Government Mining Engineer.

1 am against interference or dictation from
Lumiun The C.M. vise that they are not in

13 good position as Mr. J. Roberts and other mem-
I:eru of this Association to know what we require
and what would stand up to our climatic condit-
tions, The fact is that Capetown have some 300
miles of this P.B.J. wire installed or erected and
that any portion of it can be taken down and
tested. The wire that had been tested had proved
to be entirely salisfactory for South African
conditions.

Chairman, (CM.A.) @ If this Amumntmn
got the Government to agree to some other wire,
we as cable manufacturers will be able to comply
with any specification.

Mr. Swingler (Capetown) : The selection of
P.B.J. wire was not made by them on the matter
of price, it was selected because of the fact that
the British Post Ofifce were satisfied with it and
that from the information we could get from the
Continent and elsewhere, it was the most likely
wire to meet the adverse requirements.  Any in-
sulation with rubber in the compound, in my
opmlon. sooner or later was sure to give trouble
with the sunshine we have and the changing
climatic conditions are such as to make rubber
compound wires exposed o the utmosphere less
reliable in the lnng run than wire insulated in the
same way as P.B.I., but using varnish eambric
instead of paper.

Agreed that a deputation from this Conven-
tion be sent to interview Dr. Pirow, consisting of
as many of the Council as possible.

LICENSING OF ELECTRICIANS.

The President : 1 have to announce that as
a result of a conference between the Council and
the Master Builders Federation, on the question
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the Licensing of Electricians which a special
cnmmlttee had been dealing with during the year
and which has been circulated among all members,
the following amendments were arrived at :—

1. That an electrical contractor should hold a
general dealer's license as well as a contrac-
tors licence.

2. Examination fee for candidates for workmen's
licence shall be 10/6 (page 10).

3. Electrical contractors shall pay £ for con-
tractor’s licences, plus general dealer’s
licence; new men to pay half for first two
years.

[

Endorsement of licence of workman travelling
to other centres should be at discretion of

Amend words in brackets under “Transfer of
Tradesmen” to read (or obtain a provincial
sanction to proceed subject to them present-
ing themselves for examination at the next
meeting of the Board.”

6. That the inspectors employed by local author-
ities be qualified men holding at least a work-
man’s licence.

7. That a local committee be appointed consis-

ing of Messrs, Horrell Missing and Rodwell

go through the draft amendments to the

Bill and to pment & final draft to be sent to

Capetown. Port Elizabeth, Durban and Bloem-

fontein, which centres should acknewledge re-

ceipt and say when they will give reply. If no

reply received in two months, assumption to be
that no objections are made to final draft,

8, ‘That these conditions shall not apply to towns
not falling within the area to which the
National Building Agreement applies.
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Mr. G. C. Brown (Vrede) : May I usk
whether there is not a possibility of & town outside
the area mentioned under (8} being able to ask
for a licence for an electrical engincer, his Couneil
and himself might demand it.

Mr. J. Roberts (Durban) : I understand there
will be no objection to any workman outside the
area going to the nearest ceutre to fake out a
licence, he could then operate outside the area and
nobody could prevent him,

Mr. G. H. Swingler (Cape Town) :
missive but not compulsory,

Tt is per-

Mr. J. Roberts (Durhun) It will not be per-
missible for anyone in the outer areas to set up an
£he reason they ave

can get a licence and go out into Lhe LumlLr) «nd
say he is a licenced man.

Mr. Bickell (Port Elizabeth) : 1 propose that
the amendments be agreed

» I, Roberts (Durban) :  Small munici-
palitxes might still make their own regulations.
They can make a regulation that no wiring shall
be dane from their mains unless the workman is
licenced. ~ They could not issue a licence that
would have to send a workman into the next avail-
able town to get a licence,

Mr. G. H. Swingler (Capetown) :
second Mr. Bickell's proposal. They had. it on the
best advice that if they made it compulsory it
would be & dead letter. They could not expect the
country as a whole to be p mmd to pay for l
licensed man from a centre w do J]. jobs.
é‘-nuld be a different position if the Act laid that
own,

Amendment agreed fo.



ALTERNATING CURRENT DISTRIBUTION IN
RESIDENTIAL AREAS,

By Hugo, 15c. (Ttng.) Technical Assi-
tant to Mummp:u Electrical Engineer, Pretoria.

retoria, as in other towns, an almost
phenomenal increase in the domestic demand for
electric energy has been experienced during latter
years. This inerease was particularly noticeahle
in the Eastern Suburbs—a very popular residential
area—and led to an almost entire reconstruction
of the supply mains in these districts. Two dis-
tinct gchemes have heen adopted for forming the
connecting link between the High Tension Under-
ground System with the Low Tension Overhead
Distributer Network and it is proposed to draw a
comparison between the two schemes particuiarly
from the points of view of Capital Expenditure
and Good Service.

In the one scheme (referred to as the Low
Tension Scheme) the load is carried by heavy
overhead Low Tension Feeders from a sub-main
T

o arge
capacity situated at approximately the centre nr
the load; the sub-main Transformer Substation
being connected to a main Distributor Substation,
by an underground High Tension Main. In the
other (referred {0 zs the High Tension Scheme)
the High Tension (Primary) underground system
is extended from the main Distribution Substation
to supply pole mounted Transformers and thence
to the Low Tension Distributors,

diagrammatic comparison of the two
schemes is shown in Figure 1. In theory the two
schemes appear to bear a very close reiationship
to each other, the only outstanding difference be-
ing that in the High Tension scheme the sub-main
Transformer Substation of the Low Tension
Scheme is divided into several smalier Trans-
former Substations. In practice, however, each
scheme exhibits such widely difforent character-
istics as to justify the use of the previous expres-
sion “‘distinet schemes”.
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Low Tension Scheme.
‘The method of supplying an u;‘bma district by

means of Low Tension Overh eeders from a
large Tr Substation to the Distril
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has of course been common practice, Modern
electrical requirements of a thickly populated resi-
dential area, however, render the supply by this
method somewhat restricted if not wholly inade-
quate. The heavy loads to be carried necessitate
Sub-stations and i shart
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feeders of large cross-sectional arvea, and, in order
to limit the variations in the supply pressure,
Voltage Regulators are essential.  Exten: to
cope with an inereasing demand or expan: of
the avea supplied are restricted; increasing the
length of a feeder means an increase in the IR
drop; additional feeders, if erected overhead, can-
not be added i ly; if laid underground the
increased cost immes iately leads to the considern-
tion of tht-ndln)z the primary system, Sub-stat-
tion sites in popular suburbs are becoming increas-
ingly difficult to procure. This was strikingly
illustrated in a recent case in Pretoria where,
owing to the restrictions imposed by a certain
servitude which does not allow of land being pur-
chased for the purpose of erecting Substations
thereon, it was necessary to effect extensive exca-
vations and locate a sub-main Transformer Sub-
station under the side-walk.

A brief description of this underground sub-
station together with the overhead feeders radint-
ing from it is perhaps merited. The substation
supplies portion of a suburb where the electric
stove load is probably the densest in Pretoria.

This underground building has internal di-
mensions of 80 feet long x 17 feet wide x 11 feet
deep and houses :—

1500 K:V.A, 6,600/438/250 Volt Trans-
former,

3—17.5 K.V.A. Loy Tension Induetion Vol-
age Regulators,

1—High Tension Feeder Panel Controlling
the supply to the Transformer,
H—Low Tension Feeder Panels.

‘The provides for the i
of a further 500 K.V.A. Transformer at a later
date, if required.

151



Fig 2. Underground Substation 500 K.V.A,

and Ventilating Fan.

3. Underground Substation. High Tension and Low
Tekalin Feoder Pansla sad Tndietion Voltage Regulators.
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Figures IT, III and IV are vi this Sub-
station and in the photograph of the Induction
Voltage Regulators, the Low Tension Bus-Bars
are clearly seen together with the system of short-
circuiting the regulators, if necessa:

Arrangements have been made for cooling by
means of a ventilating fan controlled by a time-
switch, and a small cent | pump with float
control gear disposes of any storm water or
seepage,

Fig 4. Underground Substati

n.  Induction Voltage

, giving
2 cross-sec of .2 square inches per phase
ber feeder radiate from this point and vary in
length from 304 yards to 1,019 yards, the total
length of the five feeders being 3,286 vards,
Neutrals are of the same cross-section as the
Phases,

- phase feeder
e

The large amount of copper to be carried ove
head in the Low Tension scheme and limitations
Pbrevieusly mentioned, to future additions is clear-
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ly shown in Figure V of an Angle Strain Pole
carrying two feeders and a distributor, Excluding
ighting Wires, Earth Wire, Telephone and
Trip Indicator Lines the total cross-section of
.0 square inche

Fig 5, Low Tension Scheme. Overhead Construction.

The area supplied is approximately 410,000
square yards (.132 square miles) and contains 287
consumers at present, of whom 87 have electr
stoves, The district is by no means densely popu-
lated, however, and residences may increase by
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The cost of the Substation is
as follows ;—

Excavations for Building £271 0 0

Substation Building 623 0 0

Gear Erected Complete _ 2228 0 0

Total for Complete Substation 2122 0 0

The five feeders erected complete including
the necessary poles cost £3,772 or approximately
28/~ per yard of 3 phase, 4 wire, 19/.083 feeder.

The cost of the primary Supply Cable and of
Distributors are not included as these figures are
not required in making a comparison later on with
the High Tension Scheme.

High Tension Scheme,

Pole Mounted Transformers, supplied direct
from the Primary System, were fivst utilised in
Pretoria some six years ago, At the time, low
Vvoltage at certain points of the system made it
necessary for immediate steps to be taken to im-
Prove .regulation, and, as a temporary measure
only, Outdoor Substations consisting of a pole
Mounted Transformer and 2 small Switch Cubicle
on the side-walk were erccted at certain points,
until such time as the Low Tension Overhead
Feeder System could be extended.

The advantages of this High Tension Scheme
Were not immediately realised, and, it was only
last year after the construction of the Under.
&round Substation and Overhead Feeders previous-
ly mentioned that the distinet merits of the High
Tension as compared with the Low Tension were
fully appreciated both from the point of view of
‘expenditure and good service, There is no doubt
that in the future the policy in Pretoria will be
to extend the primary system and erect Outdoor
Bubstati

wherever are
Tecessary.
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Ref g again to Figure I, it will be seen
that lmm 4 Main Distribution Substation eon-
nected to a heavy High Tension Ring Main (either
.12 or .2 square inches per phase) IHigh Tension
Feeders of much smaller cro:
radiate to supply the Outdoor Suk
single Trucl the Main l):s[l'\hullnn Substation

|

-sectional area

Fig 6. High Tension Scheme Outdoor Substation.
controls the supply to either three or four Qut-
door Substations, the connecting Cable being 0225
square inch per phase. The installation of High
Tension Induction Veltage Regulators between the
Ring Main Bus Bars and Feeders Bus Bars in the
Main Distribution Substation is generally ado

in order to improve regulation and so give better
service.
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A considerable amount of time and labour has
been devoted to the design of the Outdoor Sub-
stations with a view to improving the general
appearance of gear erected overhead and reducing
the size of the switch cubicies on the ground to o
minimun,

Fig 7. High Tension Scheme. Details of Pale Mounted
100 K.V.A, Transformer.

Figure VI is a view of an Qutdoor Substation
and Figure VII shows clearly the method of
mounting the Transformer with Isolating
Switches, Choke Coils and Lightning Arrestors.

e Coils are sufficiently large to flatten out any
transmitted waves due to lightning or other su rges
while the time lag of the arrestor gap is short
enough to enable coil and arrestor to function
correctly together as a single unit,
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The 100 K.V.A. size has been adopted as
standard for the Transformers.

From these plates also the neat yet adequate
overhead construction is apparent — the pole
mounted Transformer feeding direct into the 19/
L0838 per phase distributors—and in striking con-
trast to the almost clumsy arrangement necessary
under the Low Tension Scheme as illustrated in
Figure V.

Figures VIIT and IX are views of the Switch
Cubiele which has outside overall dimensions of
477 x 46" x 5’ 0” high.

In Figure VII are seen the incoming feeder,
the links controlling the supply to the Substation,
and the outgoing feeders to other Outdoor Sub-
stations.

Figure IX illustrates the small Control Panel
cavrying the hand-operated Oil Cirenit Breaker
Mechanism, two Inverse Time Limit Overload Re-
lays Cirenit Opening Contacts which are
shunted across the transformer opernted trip coils
of the Circuit Breaker, the special recording re-
ceptacles enabling the eurrent transformer secon-
dary circuits to be broken without danger to the
operator, an ammeter and a tumbler switch for
disconnecting the trip alarm. The current trans-
formers are obscured by the panel.

At the bottom of the panel is sufficient room
for w portable panel carrying three recording am-
meters which may be connected in the current
transformers secondaries by means of the ree -
ing receptacles,

The cost of an Outdoor Substation complete
with Transformer and Switeh Cubicle and all gear
evected in place is approximately £358.

The residential area is divided into districts
varying from approximately 110,000 to 200,
square yards, From the Main Distribution Sub-
station ‘a High Tension Underground Feeder i$
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eme. Switch Cubicle of Outdeor
Substation.

Fig 9. High Tension Seheme.
e e Substation.

ch Cubicle of Outdoor
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Jaid to each district and supplies either 3 or 4 Out-
door Substations. The districts are entirely iso-
lated from eaeh other by means of section switches
in the Low Tension Distributors and only under
abnormal conditions are they interconnected. The
following table gives details of the three distriets
supplied by means of the High Tension Scheme :—

No, of 100 No. af Consumers.
Approx. 3
District | siseof | Outdoor | ———————————
istrict Sul i
is;,. yars | stations | Ordimary | Steva | Total
Arendia. | |
E. 194,000 4 8 % 109
Arcadia &
W. 139,000 | 4 148 % 15
Clydes- | | .
dale. 145,000 3 187 ‘ @ 1
il i -

An attempt is made at spacing Qutdoor Sub-
stations evenly over a district provided the ar-
rangement meets with the requirements of the
present and estimated future demands.

Comparison of Schemes.

The main advantages of the High Tension as
compared with the Low Tension Scheme are i—

1. Greater Flexibility. Extensions to pro-
vide for an increased demand or expansion
of the supply aren ean be effected at o
smaller cost with less practical difficulties
and a minimum of eircuit rearrangement,
and may virtually be continued indefinitely.
Extensions to the Low Tension Scheme are
limited by the amount of copper the poles
will earry and the cross-sectional area of
the feeders.

160



o

Substation Sites Unnecessary. No pro-
vision has to be made for the purchase of
Substation Sites other than for the Main
Distribution Substations as the Switch
Cubicles are ereeted on the Sidewalk.

Better Voltage Regulation. Outdoor
Substations can usually be located at points.
where the loading is the heaviest and the
voltage at the suppiy terminals of any one
may be varied independently of the others.
In the Low Tension Scheme the voltage on
a particular feeder can only be increased by
;_S!-tep tmg-up" the voltage over the whole

istrict.

Decreased Maintenance Costs, There is
considerable saving in the maintenance of
an underground scheme as compared with an
Overhead System. The Overhead distribu-
tors are of course common to both schemes.

Increased Efficiency. The losses in the
High Tension Scheme are considerably less

" than in the Low Tension Overhead Feeder

System.

Saving in Capital Expenditure. In order
to be able to draw & comparison from the
point of view of Capital Expenditure it is
proposed to consider an Imaginary Area and
compare the cost of supplying this area by
the two alternative schemes. In order not
to penalise the Low Tension Scheme this
area should not be less in size than the dis-
trict supplied from the Underground Trans-
former Substation previously mentioned.
It is submitted that for this size of district
(namely 400,000 square yards) and which
will include say 440 consumers of whom
half have clectric stoves equally good ser-
vice is obtained from either system (pro-
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The relative costs are therefore :—

Low Tension Scheme High Tension Scheme
Substation Completa with | B —Outiuor Sub-
all gear incl Station Com.
Vol ! e Regula- plete = . 2109
lars 3,22 | Proportion Vol
Low Tension tage Regulators  £315
eders €520 | High Tension
Feeders & 780
24,642 £2,785

It is of course appreciated that this is hy lm
means a true economic comparison and that

can only be effected by determining the tmi
annual charges (which will include capital charges,
supervision, maintenance, and eopper and trans-
former losses, ete) of each scheme,

There is one point in the aperation of the High
Tension Scheme which detracts somewhat from
its other advantages. During times of heavy
loading—on a severe winter night say—the trip-
ping of one Outdoor Substation on overload im-
mediately transfers the load to the remainder of
the Outdoor Substations which will then also be
automatically disconnected. In order to resume
supply it is not possible to close the Circuit Breaker
of any particular Pole Transformer as it will im-
mediately trip on overload. The Operator is com-
pelled therefore to open the Breaker, in the Main
Distribution Substation, controlling the supply to
the Outdoor Substations effected, close in at each
individual Qutdoor Substation and then return to
the Main Distribution- Substation to close the
Main Feeder Breaker. Whether he is assisted or
not, considerable delay therefore takes place be-
fore suppiy is resumed. With ample transformer
capacity in a district, however, the conditions out-
lined above are seldom encountered.
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Interior of Power Station Pretoria.
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The remedy would appear to be to increase
the size of districts and have at least three primary
feeders supplying the district each feeding from
three to four Outdoor Substations so designed that
at least one feeder with its transformers may be
out of commission at peak load without overload-
ing the remainder of the equipment,

The advantages of artificial regulation must
be stressed. A residential area reuu‘u’eﬁ a steady
voltage in order to limit fluctuations in illwmina-
tion and the installation of Induction Vu]tage Re-
gulators is the means to this end. In Pretoria
they are used extensively in both IIT, and L.T.
Schemes and installed at points on the system
previously indicated.

An interesting point arises with regard to
artificial dimming of lights, as a time signal, in a
town where numerous Automatic Induction Vol-
tage Regulators are installed. The Regulators
would of course immediately tend to compensate
forany attempt at reducing the vollage. It would
appear somewhat paradoxical, therefore, for an
Engineer to instal apparatus at the supply end of
a distribution system for reducing the pressure
and apparatus at the receiver end F which opposes
any variations in voltage.

While this paper largely reflects the condi-
tions in & comparatively large town, the author
can see no reason why outdoor substations can-
not with advantage be used in small undertakings
the supply to such Substations being controlled
direct from a High Tension H“’Itl:h or switches
in the Power Station.

In passing it might be mentioned that reduc-
ing the cross-: sectional area of distributors to &
minimum is a weak policy which will be regretted
sooner or later, In Pretoria it was the practice
to erect Single No, 4 s.av.g. but with the growth
of the stove load it was found necessary to add an
additional wire of similar size so that at present
only 19/.083 conductors per phase are erected as
distributors whether for extensions or reconstruc-
tion in areas being converted from D.C. to A.C.
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In conclusion T wish to acknowledge the as-
sistance given by my chief Mr. L. L. Horrell,
Municipal Electrical Engineer of Pretoria, and col-

ues which has considerably facilitated the pre-
paration of these notes. All photographs are by
Mr. Alan Yates of Pretoria.

DISCUSSION.

Mr. G. H. Swingler (Capetown) : 1 have to
thank Mr. Hugo for his paper. The arrangement
of distributing points was more or less the same
as used in Johannesburg and in Capetown in the
residential aveas, ouly in Johannesburg and Cape-
town transformers were not put on the poles;
small kiosks were erected to house the transfor.
mers a3 well as the switchgear, The arrange-
ment shown in Pretoria would not suit an
old city like Capetown where many of the
footpaths are not more than 5 ft. wide.
The method adopted in Pretoria for distribu.
tion 1 think is quite good, but as years
£o on you will find that loads are such that sub-
&tations, that are relatively speaking large trans-
formers, will have to be provided. We found this
Necessary at Muizenberg and Kalk Bay, also in
Wynburg and other districts and 1 recommend
that you should procure the requisite sites on
Which substations can be provided. As regards
losses 1 don't quite agree with Mr. Hugo's state-
ment. The over-all loss from the cnergy. on
Power for which we pay for in Capetown is 11.8%,
notwithstanding that quite a good lot of it is still
converted to direct current,

We have one or two outdoor substations in
the city area and most of our rural area substa-
tons are outdoors, but we find it more convenient

put the transformers where ground is available

on ground level sooner than elevate them. It is
enough to have to work on gear under storm

. Conditions when they are on the ground, and much
Mmore so when they are up on the pole, Our
experience has been as far as the City
roper is concerned . we much prefer fo have
Our switchgear and the men operating it
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under cover. With our form of cubicle
the men have to stand out in the rain
(which often beats into the cubicle) to ope-
rate the gear. We have transformers in sub-
tations in all manner of places, but generally
speaking we prefer to buy or reserve a plot of
land well ahead of development.

Mr. J. Roberts (Durban) : Mr. Hugo's is a
very good paper indeed and is full “of meat and
Mr. Hugo need not be disappointed at not hnvmz
had the opportunity of reading it (or ?e ps the
limited time for discussion) because it is one of
those papers which could be put in an engineer's
library and referred to whenever the prablems of
transmission came up. Ho also gives photographs
and figures, He has arrived after very careful
econsideration of the problem at the position fnurld
in Durban, Low tension copper is very costly and
s0 the nearer one gets to the consumer with H.T.
current the less are the losses. In Durban we
have transformers spaced out at less than  of &
mile apart. Our standard transformer is from
100 K.W. to 150 K.W. One must be prepared to
supply 150 K. W‘, the Durban system is to put the
transformer in a pit having good ventilation. I
see Mr. Swingler's difficulty as to narrow foot-
paths but he must work according to conditions.
It would not be beyond the ingenuity of Mr.
Swingler to put his transformer, as well as switch
underground. As regards pole transformers we
do not use them within the town as they are
rather unsightly, They have been used rather ex-
tensively in the suburbs. Provision should be
made for the safety of operators so that a man
m)mg up should, under no cireumstances, come in-

to dnngemtlﬁ contact with the overhead system.
"The ideal system would be to bring down the L.T,
and LT, to pillars, I think that Mr. Hugo will find
that he may not have arrived at the last word yet
from the point of view of safety and now that
there are mspec.mm on our track it was very
necessary that engineers should secure themselves

in putting up installations as safe as possible, 1
would like to refer to the first paragraph on the
last page of Mr. Hugo's paper. I have to con-
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fess that Mr. Hugo has given me quite a new point
and pointed out a difficulty in our 8 o'clock dim-
ming. As 1 had not realised that there was no
automatic regulator on our system though it is
likely we may put them in later on.

It would affect the time signal in Durban,
but I must get over it. It might be necessary to
put up a time switch and cut the regulator out
for 5 minutes so that we would be sure not to have
our signals beaten by our regulator. 1 am very
much obliged to Mr. Hugo for giving us the tip,

Mr. E. Poole (Durban) : As regards the
time signal, probably this might be overcome by
inserting a time lag.

Mr. A. T. Rodwell (J.H. Burg) : Mr. Hugo
is to be congratulated on presenting a paper so full
of interest fo those contemplating extensions to
their reticulation systems,

Distril in ial areas has
many problems in the past and to-day problems
are with the ever i ing demand
for electric energy for cooking stoves and domes-
tic appliances.

The method adopted in Pret is sound. Tt
has been found necessary to use similar methods
for many years in Johannesburg. In large cities
it is difficult to obtain suitable sites for trans-
former and switch substations. In Johannesburg
there are a number of large rotary converter and
motor ter -5t for i the
tramway system.

To meet the growing demand for light and
power for industrial purposes, ironclad switchgear
n erected in the sub-stations controlling

large transformer banks in the open air. In ad-
dition, it has been found necessary to obtain base-
ments in large buildi%z: for this purpose. Sy-
tems similar to that described by Mr, Hugo are
in use in the suburban areas and in this respect
the paper will be of great value to smaller towns
which desire to prepare for electrical development,
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The brick built transformers appear to be
suitable for Pretoria, where there is ample space.

In Johannesburg, large number of steel
pressed transformer 3-compartment kiosks or sub-
tations, manufactured departmentally are
erected in the outlying suburbs to house trans-
formers and equipment up to 150 K.W. capacity.
Pole transformers have been mounted. Whilst
objection has been raised to the steel pressed
kiosks, yet stronger objections have been raised
by thé public from an aesthetic point of view
against the erection of the pole type of trans-
formers. Further, the latter type of sub-station
does not compare favourably with the steel pres-
sed kosk either from & cost or operating point of

. The author apparently s not in favour of
as the one
mantmned in his paper appears t Ritve bech fi
stalled on account of certain restrictions imposed
prohibiting a surface erection. I am not in faveur
of placing transformers underground, where sueh
& course can be avoided. Two large underground
sub-stations have been replaced by sub-stations
on the surface in Johanneshurg.

1 would again congratulate l.he author on his
informative and excellent eontribution.

Mr. A. R. Metelerkamp (Salisbury) : 1 also
wish to thank Mr. Hugo for his paper. ~ In smaller
towns capital costs are of vital importance and
while my eriticism might appear to be destructive
1 think the elimination of low tension protection
is breaking away from the usual convention, If
that is done why not go further and eliminate
choke coils and arrestors? With regard to regula-
tors Mr. Hugo states that on the Low Tension
scheme regulators are essential. In the High
Tension the voltage regulator is included, now
what drop is that regulator taking care of? [
understand that the effect of the regulator taking
care of the dimming would depend on the K.V.A.
rating of the regulator.
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Mr. G. H. Swingler (Capetown) :

w was Mr. Roberts going to arange his
dimming when his station got parallel with
Colenso. 1 should think now-a-days with eleetrie
clocks, time signals by wireless and o forth, that
this dimming business would have been damned.

Mr. J. Roberts (Durban) : Mr. Swingler has
has not looked on our dimming stunt with pleasure
At one time we gave it up but there was such an
insistent demand for it; letters in the paper and
people wanted it back, so that we earried it out
but in a much simpler way, If we ever linked up
with Colenso, 150 miles away, there would be no
difficulty. We would be able to work from
Durban with one switch. It might be done by
means of wireless, or direct line, but there was no
engineering difficulty about it. When we paral-
leled with Congella we were a little doubtful, but
it has been done without difficulty,

THE DIFFICULTIES OF DEVELOPING A
MUNICIPAL ELECTRICAL SCHEME WITH
GAS ENGINES, AS PRIME MOVERS,

By A. R. METELERKAMP, Town Elect, Fngineer,
(Salisbury).

These notes ave the outcome of the Viee-
President’s invitation to write a paper on Gas
versus Steam for Electrical Undertakings, at some-
What short notice, owing to several papers not
being available.

As however, the difficulties in connection with
a8 prime movers are in my opinion greater than
With steam engines, I have attempted to point
these out.

Any Municipal Eleetrieal Undertaking which
aims at progress or development must definitely
operate on A.C. This is now an accepted fact, and
it would bo beyond the scope of this paper to
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enlarge on the advantages of A.C. The under-
taking would naturally cater for a power as well
as a lighting load; and a three phase system with
four wire low tension distribution is taken for
granted, and a 24 hour supply with approximate
load factor of 85%.

All discussions are therefore based on the fact
that the prime movers would have to operate alter-
nators of standard frequency in parallel, and fur-
ther that the units would operate continuously in

parallel on load, and not merely to enable a change
g

These notes refer to Municipal Electrieal
Undertakings, and do not spply to the many
suceessful small Industrial and mining concerns,
especially those in Rhodesia operating on wood fuel
with gas engines. B

The lll’\uu of the argument n“E for E'A'.lml!
with peak loads from 100 to 2,000 K.W., it i
taken for z d that in stations with loads ex-
ceeding this, stcam turbines would be installed.

Types of Plant.

The development of the gas engine was the
outcome of utilising the waste gases from blast
furnaces, where in the majority of cases the fuel
is coke; the bye-product gas, when cleanad, result-
ing in a gas free from tar, and suitable for use in
engines for the generation of electricity or the
driving of blowers, in connection with the works.

It is however assumed that the gas station
will operate en producer gas with eoal or wood
as

It is not proposed to enter into a discussion on
the relative merits of various types of gas plants
as to horizontal versus vertical engines, or double
draft versus up draft producers, etc. in use at
various gas stations. The engines are, however.
required to drive alternators in parallel. The
eyelic variation of the sets must therefore be su
as to give satisfactory operation under varying
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conditions of load, and a few facts relating to the
various types must be mentioned to emphasise
difficulties mentioned later, Due to the fact, that
the majority of gas engines are single acting, and
that there is no compression at the end of each
stroke and the speed, as compared with high speed
steam engines of the same size, must be consider-
ably lower. The question therefore, of obtaining
uniform angular veloeity without the introduction
of massive fly-wheels, is a difficult and expensive
problem, due to the lower speed and other factars.
The vertical eylinder totally enclosed type of gas
sets, are generally considered preferable for the
¢lass of work under discussion.

When ing steam plant,
stokers and steam of 200 1bs. pressure superheated
1o G00°F, economisers, and adequate draught, is
assumed Lo obfain reasonable efficiencies. Further
the prime movers would be compound or triple ex-
pansion of the high speed self lubricated type in
the smaller sizes, and turbines in the larger,

Capital Costs,

The locality of the station, and the distance
from the coast would affect the capital costs of
the station, on account of the question of railage,

It may be argued that the eapital costs on
small complete stations with maximum loads of
108 V be less for gas engines than for
steam, and this may be so up to units of 300 K.W.

ere s, however, the increased weight due to
the fly wheel, alternator, and engine of the gas
set on account of its lower speed. It may, how-
ever, be taken that the capital costs for stations
suitable for peak loads up to 200 K.W. are in
favour of gas. From 200?(.“’. to 500 K.W., gas
and steam ave about equal, and after 500K.W.,
the difterence is in favour of steam, and when
approaching 1,000 K.W. steam has a decided ad-
vantage including the buildings and cooling pond.

_ Owing to the fact that steam plant is more
reliable and capable of longer running hours, less
spare plant is required, with eonsequent decreased
capital costs,
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Assuming capital charges at 10% of the
capital cost for steam plants, the relative figure
for gas plants may be taken as 12%, owing to the
fact that this figure should be in proportion to the
life of the plant. There can be no doubt as to the
relative lives of the plants in question,

Fuel Costs,

One of the greatest arguments in favour of
the installation of gas sets in their higher overall
thermal efficiency. When considering fuel costs
it is the fuel eost in pence, not the Ibs, per unit
which is of prime importance. The cost of the
fuel at the power station must therefore be taken

into account; railage and the locality of the station
\\II] determine this.

The fuel for gas stations is either anthracite
or bituminous ecal and in some places, wood. No
true anthracite coal, is found in the Union or
Rhodesia, but coal with velatile matter of approx-
imately 109 is found in the Dundee district of
Natal, and the Ermelo digtrict of the Transvaal.
The average price of this conl may be taken at
21/- per short ton, at the pit-head, Bituminous
coal is found over a much wider area in Natal and
the Transvaal and at Wankie in Rhodesia. The
average price at the pi ead may be taken as 7/-
in the Union and 1 Rhodesia per shart ton
of average calorific \mlua of 12,000 BT.U's. Woor
in Rhodesia may be taken at the average pn e o1
15/~ per cord of 4-ft.x 4-ft. x B-ft. i.e. 128 cnbic
feet. The avernge weight per cord of air dried
wood, as sold in Rhodesia, is approxiuately
Ibs. of approximate calorific value of 5

Considering the fuel costs for gas producer
sets, the foﬂmunz figures ave taken from the
Electyi mmissions Report of Electrical
Power Stations in Great Bmam for the year end-
ing 31st March, 1929.

Tatal output of all stations 14,915,912 units,
generaf

Number of stations . = 5l
Total fuel eonsumption . 14,235 tons.
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This gives an average consumption of 2.28 Ihs.
per unit generated, for gas producer sets, and may
be taken as being fairly representative, with
average load factor. The majority of this fuel may

e talien as anthracite coal with a ealorific value
of 18,000 B.T.H.Us.

Gas stations therefore operating with anth.
Tracite coal would have to show a thermal efficiency
of three times that of a steam station ,other fig-
ures being equal to give the same fuel costs due
to the difference in the prices of Bituminous and
anthracite coals. Taking the station with a max-
imum load of 200 K.W., would mean that a steam
station could have a coal consumption as high as
6.84 Ibs. per KW H without making allmmnoe
for ealorific val as that compared with
on an average consumption of 2.82 lhs, per K. W ll
to have equal fuel costs.

Gas stations operating with bituminous coal,
would only be required to show equal thermal eff-
iciency to be equal on the question of fuel costs.
The size of the units with gas stations, does not
effect the fuel consumption as it does in steans
stations, and the gas station has the reputation
of having fairly constant thermal efficiencies over
a wider range of sizes of units, and varying load
factors.

1t is possible in a gas station with a maximum
load of 800 K.W,, on the load factor assumed, to
obtain a fuel consumption on bituminous coal of
3 Ibs. per unit. This has been done in practice;
and on test runs on full load, a consumption of
under 2 Ihs. has been obtained.

Steam stations as outlined previeusly, as far
as fuel costs are concerned, are approximately
equal fo these figures, so that it may be taken that
only gas stations with bituminous coal with a
maximum load of less than 300 K.W. can show
lower fuel costs than steam stations of the same
size, and gas stations using anchraeite cannot eom-
pete owing te the price of anchracite coal.
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Food as a fuel at 15/-, 2,800 Ibs, of calor-
ific value of 5,800 B.T.Us. is not an exceptionally
eheap fuel. The moisture content and the calorific
value varies widely, but a figure of 5 Ibs. of we
per unit is the average for gas plants operating on
\Aomi]il'llel this is a fuel cost of .32 pence per

Wood as a fuel must naturally be obtained in
the neighbourhood and as the bush round the town
is cleared so the price increases, due to higher
transport costs, There are however very few
towns where weod is found in sufficient quantities,
and at a sufficiently low enough, to consider
this fuel as compared wi

Water.

Gas sets are often installed where the quan.
tity of water is in doubt, for the veason that the
water would be detrimental to boilers. In
stations operating condensing, there would only
be the question of make up, and this should be
very small where blowing down of boeilers is eut
down to what is absolutely necessary, and not
mevely a routine practice of every shiftman blow-
ing down & couple of inches of water when coming
on or going off shift, thus reducing to a minimum
the amount of doubtful water introduced into the
boilers.

The vaporiser in the gas plant is, after all,
a boiler, and not having the benefit of the con-
densate, there would be considerably more trouble
through scale where water is doubtful. It may
be argued that the circulating water in the con-
densers would give the same trouble; this water,
however, is not vaporised and rarely run at a
{emperature of over 90° F. if a reasonable vaeuum
is carried, so that, the cleaning of condenser tubes
would not have to be carried out as often, and
the cleaning operation is much easier than that
of cleaning vaporisers, It is also possible to clean
a condenser during a week end, and still have the
set available running to atmosphere .
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is policy to keep the outlet temperature
of lha jacket cooling water in gas sets as high as
le, at the same time, the temperature of the
evlinder should be such as to ensure efficient
lubrication. They are therefore more liable to
scale than condenser tubes and the removing of
seale from water jackets is a more difficult oper-
ation than the cleaning of boilers, condensers or
vaporisers.

‘The total water consumption of gas plants is
doublz that of a steam plant operating condensing.

e increased cnmﬂmptmn is ancmmted for by
skl watat: et o ot poliey to cool,
ot o e ik wnter, as, if this
practice is adopted with either wood or coal fuel
plants, the water would eventually become an acid
solution and result in increased eosts in mainten-
ance due to corrosion of pumps, piping and scrub-
bers. This is apart from the difficulty of the
filtering of tar emulsion before it can be re-
circulated.

‘The density of the gas, and therefore the tem-
perature, has a definite bearing on the perfor-
mance of the gas engine, and it is therefore a
policy to keep the gas temperature as low as
possibile, this temperature being effected by the
amount of water passing through the scrubbers,
“There is also the question of tar extraction. To
condense the tar vapours in the gas to facilitate
this the gas temperature must be low before going
through tar extractors, The total water consump-
tion on a steam station, as outlined, would be
approximately 14 to 3 gallons per K.W.H, where-
n.s ln a gas station with producers, it would be as

as 4 to 6 gallons per K.W.H. and cortainly
thg Inwer with producers operating on bituminous

0il.

The il consumption with gas engines is eon-
siderably higher than that of steam engines. With
horizontal gas engine, the oil is generally fed
l.hmugh mechanical lubricators and the oil con-
sumed depends on the rate of feed.  With verticar
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gas engines of the totally enclosed self lubricating
type, the oil consumption may reach alarming fig-
ures, due to the oil getting past the pistons ana
being burnt in the cylinders, in the same way as
it does in motor car engines. In steam turbine
stations, oil costs are negligible. For reciproeating
sets, providing the erank chambers are drained of
water and the oil kept in good condition, there 1s
merely the question of make up oil, and oil for
cylinder lubrication.

Gas engines are considerably more difficult
to lubricate than steam engines,and where eylin-
ders of Jarge diameters are employed the oil acts
as o eooling medium, resulting in higher tempecat-
ures of the oil in the erank chambers. Tar coming
through as a vapour, is condensed on being wire
drawn through throttle valves and inlet ports ete.,
this quickly contaminates the oil resulting in ex-
cessive wear of working parts.

Operating Salaries and Wages.

The relative costs as to operating salaries
and wages for gas and steam engines, must cer-
tainly favour the latier espcially when the size
of the station approaches loads of 1,000 K.W. With
steam plant under review one European shiftman
with native assistant can run a shift. It may also
be done in a gas station, but he will require to
devote more of his time to the prime mover, to the
detriment of the producer plant which must
necessarily not be housed too close to the engine
room of the station,

This question therefore boils down to that
of native labour, and due to the fact that practic-
ally the same amount of fuel is handled and has to
be elevated to be fed into the producer; and the
fact that gas plants require more attention; on
t:hat whole less labour will be required on steam
stations,

Repairs and Maintenanee,

Considering the guesv.ion of repairs and main-
tenance, the eosts under this heading are consider-
ably higher for gas plants than for steam plants.
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i for and re-
newals, on the boilers and pmdum plants are
equal, there is then the question of the engines.

Very few gas engines will run for 500 hours,
without requiring valve cleaning, and when operat-
ing on bituminous coal or wood, a routine weekly
cleaning is general, if trouble is %o be avoided with
sticking valves. Replacement of valves, especially
exhaust valves, valve springs and valve gear is
also a heavy item of expenditure, and in proof of
this contention, the following figures are taken
from vecords of Insurance Compal
tables of breakages.
given, and valves, valve gear account for 42.8% of
the failures. The next highest item bemg con-
necting rods, and their bolts, this being

With reciproeating sets and turbine sets, a
year’s run has often been accomplished, and rene-
wals in connection with valves and valve gear on
seciproeating sets is very rare.

Owing to the higher temperstures and in-
ereased difficulty of lubricating the linders,
rings, pistons, valves, valve gear and guides, the
wear on these parts of gas engines is cr-lmdelev
higher than on steam engines.

*The wages for maintenance and the cost of
renewals, must definitely be higher with gas
engines than with reciprocating steam engines,
and where turbine plant is used, this item is re-
duced to a minmum.

‘Works Costs.

The most favourable conditions for a gas
station to compare with stearn would be where the
gas station operated with bituminous ecal, and
where the cost of this coal in the bunkers wu
high; further where the maximum
exceed 200 KW, The works costs of a gas sutmn
agara:mg with bituminous coal at 20/~ per ton
coal consumption of 2} lbs. per K.W.H.
nnd a tteam station as outlined with a eonsump-
tion of 5 lbs. are compared below.
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Water is taken to 2/6 per 1,000 gallons, and
a load factor of 357 ; operating salaries and wages
are based on the fact that with either plant a
staff of not Jess than 8 shiftsmen and eight
natives would be required. Taking the rate of
wages at £1 and 2/6 per day for shift men and
natives respectively or a daily total of £4. under
this heading.

Works Costs of 200 KW. Gas and Steam
Stations.

Steam
Fuel 6
Oil and Stores . 035
Water 045
Wages and Salaries 57

Repairs & Maintenance .03

Total 128 T

This shows an advantage of 215 in the works
costs of gas over steam under the most favour-
able conditions and size of plant. Any increase
in the size of the plant, or lower price of fuel would
be in favour of the steam plant. There are, how-
ever, other factors to consider and operating dif-
ficulties especially with gas plants using bitu-
minous coal are worthy of consideration.

Operating Dificulties. Ignition.

Ignition is either of the L.T. or H.T. type.
L.T. ignition with mechanically operated electrodes
strikes one as being primitive, and introduces com-
plications in the way of levers and arms, It how-
ever, has the advantage of giving less trouble due
to the fouling of plugs, but certainly cannot be
called an ideal method of ignition. FLT. ignition
is generally done on the dual system but consider-
able trouble is experienced, if any tar comes over
with the gas, with the fouling of plugs.
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Governing.
werning of gas engines introduces

further oumpilcauons. a8 Mth either Qualitative
or Quantitative method, difficulties are ex-
penennni ‘With the former method, the mixture

of gas to air is varied, and the volume and com-
‘pression pressure remains constant, whereas, with
the latter, the mixture is constant and the volume
and compression pressure are varied. The economy
of the internal combustion engine depends on the
compression pressure. This, however, is limited
to the quality of the gas on account of pre-igni-
tion. Therefore with too rich or too lean a mix-
ture and the resulting slow burning, exhaust
valves may reach a temperature which would
cause back firing, especially where they are
situated one above the other. These difficulties
with the plant under eonsideration are real, as will
be mentioned later. Further, on the majority of
gas engines the air regulating valve requires to
set manually for varying loads, which means con-
stant attention.

With reciprocating or turbine sets throtile
governing gives excellent results and is very
simple, and where this is comhmed with eat off

on sets, 3

Parallel Operation.

One of the ﬁ'rﬂllll!ﬁl difficulties is the success-
ful operation of gas sets in parallel. When two
sets are on the bars on full load and one of the
sets trips out for any of the reasons mentioned
hereunder, the second set will also come out due
to its 100% overload, resulting in & total shut-
down, As is general with all nltematm' sets in
parallel, if they once start swinging with the re-
sulting circulating eurrents this naturally tends
to increase, and the greatest difficulty is ex-
perienced in settling tl\em down, even with damp-
ing windings on the pole faces. It is not an un-
known thing for a gas engine to misfire, pre-ignite
or back-fire and any of these causes exaggerated
is sufficient to cause that set to trip. To guard

nst these possibilities, trip coils and protec-
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tive gear have to be set to a point where they are
practically not. functioning with the resulting de-
ereased protection on the alternator.

Due to the governing, sets in parallel may be
found to be less stable on the one load than on
another. This can be accounted for by variaf
in compression pressure and quality of the mix-
ture, as is also the case with varying qualities of
gas coming through from the producers. With
multi cylinder gas D.C. sets in parallel it is pos-
sible to cut one of the cylinders, but the mere fact
with A.C, sets, fitted with dual ignition, of a plug
in one cylinder not functioning, causes the set to
start swinging. Tt may be stated that these dif-
ficulties ean be overcome by balancing and
heavier flywheels, but the eyclic variation for
successful paralleling is limited and this limit is
not easily obtained with gas engines operating
single acting on the 4 stroke cycle, and the fact
there is compression on only one of the 4 strokes.

Tar.

Tar comes over with the gas in the form of
vapour and tar fog, and the recognised method of
extracting this, is, by means of rotary tar extrac-
tors, The rotary tar extractor will only extract
the tar which is in minute particles, and all tar
that comes over as a vapour is deposited later,
or goes right through to the cylinders. The proof
of this is, that with dry scrubbers using wood
wool and saw dust as a filtering medium, this may
be merely discoloured and yet beyond this, tar is
found in great quantities in the gas pipes and
manifold. ~Tar is generally found to be deposited
Jjust beyond the throttle valve in the manifold,
where this type of governing is employed, due to
the wire drawing of the gas and condensing of
the tar vapour,

The amount of tar in the gas will naturally
depend on the volatile content of the fuel. With
wood fuel, the tar extracted may be as high as 4
gallons per cord of wood. Anthracite fuel with
low volatile content produces lesa tar with conse-
quent longer running hours and less maintenance.
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A special type of double draft producer claims
10 eliminate tar by burning it in the lower zone of
the producer. l'. strikes one however, that to
eliminate tar by hnrnm%m a producer \AhEzE air

together sound and berne out in practice
with ordinary supervision and native labour on the
producers, The complete elimination of tar from
producer gas would inerease the realibility of this
type of engine one hundred per cent. Tar al

running hours owing to the
necessity of cleaning valves, manifold plugs, ete.
Tar is the cause of sticking inlet valyes, contami-
nation of oil in the totally enclosed self lubricating
type, with consequent wear and inereased oil con-
sumption, fouling of plugs and the restricting of
port manifold and valve passages. Tar is often
responsible for bent valve stems and bmﬂ\mga
with associated gear when starting up cold ga:
engines, the tar getting down valve guides and
between valye seats when hot. It may even be
necessary to treat all valves with a dose of paraf-
fin and ensure that these are free before attempt-
ing to bar a cold engine.

Valves.

Tnlet valves are generally of the double pop-
pet type for the gas :md mr with lead on thn air
valve for
tions, and trouble dut to mkt valves is ofte'n ob-
scure and difficult to trace, Exhaust valves, how-
ever, generally give more trouble due to their
upcrmng at higher temperature. The valves do

emselves to efficient water cooling and
6 echaicat vaie: may rench a temperature due to
delayed combustion, which is sufficient to ignite
the incoming mixture, causing back firing.
Springs on inlet and exhaust valves require to
have sufficient tension to keep the valves closed
against the tendency of the atmosphere pressure
to open these, when the engine is on light load
and a partial vacuum in the cylinder. They are
often required to elose a valve which is insuf-
ficiently Ilubricated in the guide, due to tar, This
necessitates the use of heavy section springs with
increased wear of the valves and seats. Valve
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springs renewals especially of exhaust valves due
to breakages, are frequen increase the cost of
maintenance due to renewals.

It may be argued that internal combustion
engines in motor cars do not require the main-
tenance or renewals mentioned, but pistons of 4”
and valves of 1” diameter are the general average,

in gas engines pistons of 20” and valves
iameter, with their increased cooling diffi-
culties are the general average, and further, the
&8s as used in a motor car engine is perfectly
clean.

whereas
of 10” di:

Foul Air and Smells.

The smell due to the blowing up of producers
is well known to most people who have lived near
& gas station, The general cure advocated is to
turn a deaf ear to complaints and allow those in
the to become to it.

The foul air due to the leakage of producer
and exhaust gas does not improve working con-
ditions for those employed in the station, and
there is always the possibility of having someone
gassed, especially natives.

Advantage of Steam Plant.

The highest price including railage paid for
¢coal in the Union and Rhodesia may be taken as
23/4 at Cape Town and 28/8 at Umtali. These
towns represent the most distant point from the
coal fields in both countries, with the resulting
highest price paid for coal. Tabulated below are
the fuel costs for varying consumptions at both

laces.

Lbs. per K.W.H. Cape Town Umtali

2 Ths. 28d. B42d.
8 A2d. 513d.
4 56d. B84d.

From these figures it may be seen that low fuel
eos be abtained at reasonable coal figures,
with fuel at its maximum price.
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There is never any question of the reliabili
of steam plant but is is generally considered
efficient as far as fuel costs are concerned. is
reputation was gained, I think, owing to the fact
of the number of small steam plants operating
where reliability was of prime imporiance and
efficiency 4 secondary consideration.

In a small steam station, there is no reason
why reasonable thermal efficiency should not be
obtained. The Coal consumption for nine million
units per annum at East London was 1.86 and 1.9
at Bulawayo, the Salisbury figures being 2.3 for
the month of January on an output at the rate of
m units per annum, these represent ther-
iencies of 15 and 13 respectively. Prac-
tically ﬁ\e enly difference which should occur in
the overall thermal efficiency between medium
and small stations is that of the prime mover
itself, and there is no reason why in stations
operating with units of approximately 200 K.W.
why efficiencies in the neighbourhood of 7%
should not be nb!alned lhu represents a coal eon-
sumption of 4 Ibs. per K.W.I. assuming the calo-
rific value of the mn.l .!t 12,000 B.T.Us.

Conclusion.

When considering the relative merits of two
of prime movers, there is the producer sta-
tion, operating with bituminous coal or wood fuel
which may show a slight advantage where the
‘maximum load is in the vicinity of 100 K.W. but
however important fuel costs are, other factors
must be taken into consideration, and this advan-
tage would be outweighed by the other variable
charges which determine the basic price at which
the unit may be sold. The reputation therefore
that the gas station has gained through its higher
thermal efficiency does not warrant in my opinion
the installing of gas engines for Municipal Elec-
trical Schemes in preference to steam, except
under exceptional eircumstances, owing to the dif-
ficulties connected with prime movers on producer
gas.
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DISCUSSION.

Mr. Davison Beaufort West (Communicated) :
My experience as a Municipal Electrical Engineer
in charge of Municipal electric light undertakings
under South African conditions with Suction Gas
Producer Engines as prime movers has convinced
me that it is impossible for such a supply to
successfully develop. 1t may he of interest to
note that at the present time I have pointed this
out to my Council and recommend they cease to
have anything further to do with suction gas
engines.”

M. G. H. Swingler (Capetown) : 1 am very
interested paper as 1 have had the pleasure
of shutting down suetion gas engines, Welling-
ton has gas engines and have done well, so they
say.  Malmesbury had a suetion plant and it
worked satisfactorily but our price fortunate-
ly was more favourable to them and their plant
was shut down. Mr. Ritson has had good ex-
perience in this direction, I appreciate and thanl
the author for his paper as I think it will give me
great assistance. 1 am sure this paper must have
been very interesting to some of the smaller town
engineers and it would be very nice to hear their
remarks,

Mr. Vowles (KW.T.) : There is not & true
anthracite coal in the country and as far as bitu-
minous coal is concerned our experience has shewn
that it has been as utter failure wherever tried.
I could give names of towns in England as well,
where bituminous coal had been an absolute fail-
ure. Uitenhage have had a wood burning gas
plant running day and night and they have not
had much trouble. 1 once put up a propesition to
& council to plant trees on their commonage to
produce their fuel by which power could also be
produced, They were not willing as they thought
the ground was more valuable for grazing.
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Mr. Wud (Swellendam) : It is a pity that
the writer did not include Qil Plant in his paper
as both the Gas and Oil driven station have many
points in common, such as high cost of mainte-
nance, repairs and [ubricating oil consumption ete.

Onee a station is loaded to its full capacity it
is time that steam be resorted to, either in recip-
rocating or turbine sets.

In connection with the paralleling of Int.
Comb. sets T would like to mention that 1 have
Multi. Two, and Single cylinder sets, having extra
heavy flywheels and small eyelic variation yet
parailel operation is by no means satisfactory and
surging and instability, results due to bad govern-
ing etc. 1t is obvious that the sets must always
be kept up to concert pitch.

It was mentioned by one member that they
were changing over from steam to crude oil plant
and judging from this it would appear that the
old steam sets were very inefficient.

In U.S.A. and many countries in Burope 1.C.
Prime Movers more particularly Oil Driven are
many, yet for flexibility and in a scheme which is
to be developed they have many disadvantages.

Mr. Rodwell (Johannesburg) : Tt is generally
agreed that the field of the gas engine is becom-
ing more limited as the march of progress goes
on.

There are still cases, however, where the gas
engine demands attention as a prime mover, where
the question of fuel, due entirely io means of
transport, is limited to possibly the surrounding
bush or local timber.

One feels, however, that the author has
limited his excellent paper to a comparison be-
tween steam and gas. Why not have included
the erude oil engine?
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One also notes with a certain amount of
sympathy the author's bias against gas engines,
but why raise such points as speed and eyclic ir-
regularity in support of such bias?

In a 3-4 or more cylinder engine, the cyelic
irregularity is never worse than 1 in , taken
on extremes in any one cycle, and when taken on
Continental standards (which are based on the
average during any one cyele) would approximate
1 in 500. This would appear to be zoggselmnzh

for parallel running over extended peri

The comparatively low compression values
necessary in a suetion gas plant for perfect com-
bustion of the fuel are surely worthy of considera-
tion in a country where such plants are operating
at altitudes varying between coast level and 7,000
or more feet above sea level.

The idea of the average cooling pond resolves
itself into a saturated solution with its consequent
cumulative liming effect of the water jackets of
both the cylinders and the exhaust manifold.

This effect can often be eliminated by runn-
ing the circulating water into a natural dam, when
local conditions permit of same.

The efficiency of lubrieation is purely an
operating point and is not peculiar to a suction
#as plant. A system of filtering the oil can usual-
Iy account for a fair recovery.

The author has presented a very good case
and one would not recommend n suction gas plant
where steam or crude oil plants could be used. It
must be borne in mind, however, that the suction
#as plant has still a place in the field of generat-
ing electrie energy, and we shall look forward to
a paper on the efficient running of such a plant,

1 desire to congratulate the author on his ex-
cellent and interesting paper.
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Mr. L. B. Sparks (Pietersburg) : I have ex-
perienced gas working alongside steam and while
gas has given satisfactory results, my experience
has been that the load could never be developed,
and this is necessary for the successful operation
of any power station. I still think that the dif-
ficulties with regard to gas engines could be over-
come, If working costs were considered the dif-
ficulty would be the coal. I think the policy of
the people supplying the coal (and I am not re-
ferring to bituminous coal) has been very short
sighted as by charging high prices they have
killed their business, If they could have halved
the cost of the coal, costs would now show very
£ood figures. 1 blamed the coal suppliers for the
high eost of development with suction gas and I
would never put in suetion gas if T wanted to cap-
ture a big power load. There is room for improve-
ment and if the coal owners could only bring down
the price of coal it would solve one difficulty. 1
Delieve the Forest Department is using suction gas
plant with wood as fuel; the Department seems
to see some posibilities in suction gas,

Mr. . Roberts (Durban) : I was very much im-
pressed in Queenstown at the results Mr. Ashley
was geiting from some plant he had put in which
superseded an oil engine. Perhaps Mr. Ashley
could be persuaded to give some results with oil
engines as against steam,

Mr. T. P. Ashley (Queenstown) : T will only
say that in my movements round the country all
engineers | have met have cursed gas engines.
The question of the gas mixture on two sets not
being equal eauses trouble. 1 am in agreement
with Mr. Metelerkamp; and would not consider
installing gas engines and have therefore not
taken the matter very seriously.

Mr. Metelerkamp : Most oil plants require
11b. of oil per K.W. As regards cheap fuel, with
oil at £7 per ton, that is .75 Ib. per K.W., which is
too high for fuel.
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VISITS.

In the afternoon the party visited the Rail-
way Workshops and in the evening were the
guests of the Mayor and Council to a performance
at the Plaza Cinema.

SIXTH DAY.
SATURDAY 28th MARCH, 1931,

The Convention resumed its proceedings at
10 a.m. with the President (Mr, L. L. Horrell) in
the Chair, there being present 30 Members, 7
Councillor Delegates and 8 Visitors,
NEW MEMBERS.

The President : 1 have to announce the the
follnwmg gentlemen had been elected members of

Verryn
T) Taylor (Bulawayo) and Ritoon (Stellenbosch)
QUESTIONNAIRE RE “WORKING ON LIVE
MAINS”.

e President :  Tn regard to the Question-
m\lre l\eLently sent to all Municipal Electrical
En; s by the S.A. Municipal Employees As-
8o¢ Llun l would mention that Mr. Poole (Hon.
Secy. and Treas.) had foreseen a diffieulty which
might arise if members replied scparately to the
questionnaire and they had to thank him for send-
ing the telegrams asking members to delay their
replies until the Convention meet.

The Council met yesterday (Friday and pro-
posed that the following replies should be sent :—

Question. Are you of the opinion that linesmen
should be compelled to work on live mains in your
services?
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Answer...It is essential to the industry that work
shall be performed on live mains as this has been
the practice from the inception of the public supp-
Iy of electricity, and we see no reason why this
practice should be discontinued.

Question. If you consider such work necessary
what do you Lonmd:r should be the limit of pres-
sure for such worl

Answer. The medium pressure as laid down in
the Mines and Works Regulations.

Question. Have you any objection to, or would
you welcome, national rules to govern these
matters ?

Answer. Conditions of work on live mains vary
very much according to the nature of the work
and according to the conditions of the various
Undertakings, so that in our opinion it is not
practieable to formulate a set of rules to govern
this matter,

Question. What is the practice adopted by your-
self in connection with linesmen?

Answer. o provide the necessary equipment for
the protection of the workman.

Question.  Are you in favour of all
other than that on Tramway trolley wires, being

‘ormed under the direct orders and supervision
of a responsible official?

Answer. In view of the fact that the work is
carried out by a competent person it is not neces-
sary, and in practice is impracticable,

Question. What is your practice in the matter
of a!locaung responsibility for work performed on
live mains?

Answer. The practice depends upon the organi-
zation adopted by the various Undertakings, and
exigencies of the service.
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Question. Would you favour the formulation of
formal rules aiming at a South African standard.

Answer. Same as the third answer.

Mr. Swingler (Capetown) : 1 would explain
that the Council of this Association had formu-
lated their replies to send to the Municipal Em-
ployees Association but would like to have the
Convention behind it on the principle. It was
imperative from the point of view of service and
progress that they must work on live maing. I
propose that in reply to the questionnaire it should
be stated that working on live mains is ubarnlubcly
essential.  Mr. Roberts (Durban) :
second. Agreed to.

Mr. Ewer (P.M. Burg) : 1 propose I.hat the
replies as drafted be adnmed' Mr. Ashley
(Queenstown) : 1 beg to second. Agreed to.

REPLY by Mr. D. .l Hllgn, M. S¢ (Eng) to the
discussion on his paj

1 am very pleased that the paper has appar-
ently created considerable interest and feel it an
honour that the Engineers from the large cities
have considered it of sufficient merit, to submit
their criticism.

I must point out, however, that I have merely
been fortunate in being called upon to describe
systems, all design details of which had been
settled prior to me joining the Department some
15 months ago,

With regard to Mr. Swingler's remarks, there
is no question, of course, that the first require-
ment of every system is to meet local conditions.

Mr, Swingler considers that we must be an
the lookout for sub-station sites, but I have al-
ready pointed out that as the load grows we hang
another pole transformer at the point where it
is required, at every corner if necessary,
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T am at a loss to understand the figures for
losses he has submitted because, as Mr. Roberts
has already said, losses, depending on the square
of the current, are vary much smaller in an H.T.
than in an LT, system,

I am sure you, Mr, President, will be the first
to admit that in Pretoria we are always prepared
to consider any suggested improvements, parti-
cularly when these concern the safety of life and
limb, T may add that each switch cubicle of an
outdoor sub-station contains a link-stick, and that
on numerous occasions it has been necessary to
draw links a pouring rain.  No mishap has
ever oceurred in this connection.

T thank Mr. Roberts for his appreciative re-
marks and am pleased to hear that our distribu-
tion is modelled on a system which adequately
serves the domestic demand of the most eleetrie-
ally advanced city in the Union.

T eannot take the credit for giving Mr.
Roberts the tip regarding the effect of Induction
Voltage Regulators on dimming at this matter
has already been discussed in Johannesburg and
Pretoria_and was inserted in the paper with the
object of invoking discussion.

In reply to Mr. Rodwell, in Pretoria we also
utilise rooms in large buildings as substations
sites. Immediately we hear of any large building
to be erected we make arrangements with the
Architects and usually have mo difficulty in pro-
curing a site in the basement for this purpose. In
some instances agreements have been concluded
whereby such a room is used as a_distribution
point from where other large buildings in the
near vicinity are also supplied.

Representatives of the smaller towns seem
to consider that Induction Voltage Regulators are
unnecessary frills and apparently do not agree
that in the Low Tension Scheme they are essen-
fal, A point often missed is that a 10% reduc-
tion in the supply pressure means 10% less
current flowing which means a reduetion of 19%
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in the watts and consequently in revenue. Our
High Tension Regulators are designed to give TA%
buck or boost and our L.T. Regulators l(l‘ buck
or boost, the time of operation from full buek to
full boost being 10 seconds.

Mr. Metelerkamp cannot see why we should
not eliminate our Lightning Arrestors which are
mgu\.lleﬂ at transformer feeding points and also

two. or three selected points in a dis-
tm-L nghmmx Arrestors provide an easy path
to earth and act as a safety valve for any indu
voltages and we shall require very definite evi-
dence that they do net serve a useful purpose be-
fore considering their elimination.

Mr. Metelerkamp (Salishury) : I would be
glad to know by what method it had been proved
that arrestors were effective. 1 mention um! at
Middelburg, on a certain section, lamps were al-
ways burning out during lightning g
theugh a lightning arrestor had been put in at the
point trouble still continued.

The President :  Pretoria had experienced
just the same trouble. T consider the best thing
lo was to re-wire a circuit where trouble
was always occurring. If the insulation was torn
at all on a cirenit, it made a very fine lightning
conductor.  There was the case of lightning
trouble at & house in Pretoria; and when 1 was
ealled in I could find nothing wrong except, how-
ever, that the tape of a lightning conductor had
a very bad joint in it and there were some very
sharp bends. 1 told the owner uf the house that
1 ulall) could not say what the trouble was but
would ot be surprised if the lightning conductor
had something to do with it. The owner did net
have the tape repaired and next year the same
trouble occurred.  The conductor was then re-
paired and the owner has had no trouble since.

Mr. J. Roberts (Durban) : Lightning troubles

an not very often due to direct strokes. A lightn-
ing canses a charge to be induced on any
electrical circuit in the neighbourhood. We have
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had trouble out in the country but not in the
It_c.wu and most of the troubles were on the longer
lines,

Mr. West (Colenso) : 1 would mention that
in the United States it had been found that lightn-
ing disperses itself within a few thousand feet;
aghtning arrestors are placed every 1,000 yards
All the poles used for Lrnnsmixsmn are numbered,
md they have plans on which they mark with a

disc each pole where they have had trouble
rmm lightning.

Mr. Ewer (P.M, Burg) : 1.am of opinion that
iron stone in the soil was a factor to be considered.

Mr. Vowles (K.W. Town) : 1 would ask
whether pole transformers would not be affected
by being exposed to the sun,

The President : 1 would explain that that
«question had worried us a good deal at’ one time;
and I had thought of putting a square shield over
the transformer but we have had no trouble at all.
A 100 K.V.A. transformer costs say £80, and even
if 50%, were added the cost would be very much
less than a brick cubicle.

Mr. Metelerkamp (Sall&hul’y) On the L.T.
side we have not installed any lightning arrestors;
we certainly have had a little trouble but not more
trouble than where lightning arrestors had been
installed.

‘The President : | can assure Mr. Metelerkamp
that there has been no trouble whatever with the
pole type transformer. We have not had one burn
out. and we have not taken one down for overhaul,
but fresh oil is put in ever six months.

REPLY TO DISCUSSION.
Mr Metelerkamp in reply said :—
Cyelic Variation.
Mr. Rodwell mentioned the figure of 1/250

as the figure for successful operation of engines
in parallel. This method of stating that the cyelic
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variation is merely the ratio of the difference be-
tween the maximum and the minimum speed
l.he mean speed. When however, one is dealing

alternators in parallel, the angular velocity
nf n 4 cyele or 90 elecirical degrees is, the maxi-
mum which should be analyzed, and this in the
case of slow speed gas engines is only a small
fraction of one revolution.

There is no ‘;uestmn that gas engine makers
are not manufacturing gas prime movers which
are suitable for successful parallel operation, but
the point as raised is, wether this uniform angular
velocity is maintained, in the event of variations
in the quality of the gas, ignition trouble ste.

Water.

The quantity of water required per K.W.H. is
for serubber and jacket cooling water The jacket
cooling water would naturally be taken through a
cooler and re-circulated with the usual loss of 212,
to 5% due to evaporation.

Lubricating 0il.
The purifying of lubrication oil which is con-

taminated by tar is an extremely difficult propo-
smrm. It 1- not possible m put this oil thmugh

f th
mthnu'. flnt allowmz it to stand for long pemda.
to allow the tar to settle. If this is not dome,
the bowls of the separator become clogged with
tar after a few minutes working.

Oil.

0il was not introduced into the discussion
primary, on account of the cost of fuel oil.

Until quite recently £7 0s. 0d. per long ton
was the lowest price which fuel oil cmlld ])e ob-
tained at any Power Station, when return of
empties and freight is taken into consideration.
Fuel oil at Uitenhage, which is only 20 miles from
a Coast Port, came out at £10 10s. 0d. per long
ton during the year 1929/30,
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‘ery few Municipal Undertakings, operating
mth oil engines show a better figure than .9 Ibs.
- K.HLW. this gives the following fuel costs.

Cost of fuel per long ton.  Fuel cost per K.W.H.
.S’i-ld

£7 0 0

£10 10 0 1.01d.
These fuel costs are, in my opinion, too high to
serluusly congider oil engines for Municipal
Undertakings.

ENGINEERS CERTIFICATE OF COMPETENCY

Mr. Vowles (K.W. Town) : I would be glad
to know whether anything has been done in con-
nection with combining l.he elecmcal engineer and
mechanical engineer certi

The President : 1 donot think so, Mechani-
cal engineers are very conservative and do not
like to mix themselves up with the electrical side.

Mr. Perrow : The question of one certificate
instead of two has been discussed with the Govern-
ment Mining Engineer but it was felt that we
were aiming at an ideal that was some years ahead
of its realisation. A mechanical engineer can sit

_for his electrical certificate provided he has had
experience; as he is in charge of plant he must
have experience. Unless an electrical engineer
serves his time he cannot qualify for the mechani-
cal certificate,

GENERAL.

Mr. Evans (S.AELA) : 1 would raise the
point of indentifying the folks attending the Con-
ventions and suggest either of two methods :—a
badge with a number, or a badge with the name
printed on it. It would be very helpful to know
members of the Association,

Mr. Roberts (Durban) : I support this idea,
and suggest that at the next Convention a list of
members and their towns should appear in the
programme—it would have been handy this year.
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THANKS OF APPRECIATION.

Mr. West (Colenso) :  Mr. President and
Gentlemen, [ would like to take this opportunity
of thanking yeu for being invited to this Conven-
tmn further, I would like to express my apprecia-
tion of the honour I feel at I)emz eleclad to be an
associate member. T am very sol leed that 1
have not contributed much to tlle d\acussmu on
the papers. I thought 1 might be taking up valu-
able time and besides I had no copies of the papers
befare I came to Pretoria. 1 have been very much
impressed with the Convention and I feel that the
work done is very beneficial to engineers. It is
not only the Convention itself but the time
engineers have to work with the problems they
have in their own undertakings. If Councils rea-
lised the important work done at these Conven-
tions they would force their engineers to come
along and also would have representatives them-
selves, [ would like to extend an invitation fo
Colenso to any engineer or member of this Conven-
tion. 1 thank you again for your kindness.

Mr. Perrow (LH. Burg) : T would like to as-
sociate myself with Mr. West. 1 would also like
to say how much I have s.pprecuted the increased

ere
uin, not only as regzu'ds qusnhty hut qunlnty It
been very nice to see men from smaller sta-
tluns discussing matters so freely.

Cr. Clark (Durban) :  On behalf of the Town
Councillors present, [ would say that we have ap-
preciated the hospitality, the entertainments and
the social events which we have heen permitted
to attend, I regard the Convention as very im-
portant. interesting, very imposing and there is
4 deal of information to be obtained. 1 ask that
the apprecmuon 0( the Couneillor Delegates should
be conveyed to His Worship the Mayor and the
Town Cnuncl! for all they have done for them.

" Mr. Ritson (Stellenbosch) : T move as an un-
opposed motion that the Convention wish you (Mr.
President) a very successful year of office.
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Mr. Roberts (Durban) : 1 have very great
pleasure in supporting the motion ond wish to
thank you Mr, President for all the work you have
done, 1 have had the advantage of knowing what
vou have been doing and how ever ready you have
been to help Mr. Poole. It has been & very suc-
ceessful Convention and you will look back upon
this year with very great pleasure, I shall cer-
tainly do so myself. We have not had a hitch and
have been very happy together. 1 must thank you
very much Mr. President, and wish you a very
suceessful year of office.

The President : 1 thank you very much for
your appreciative remarks.

Cr. Duxbury (Pretoria) : 1 wigh to thank
Cr. Clark for his very kindly reference to Pretoria
and am quite sure that the Mayor will be very
pleased to receive so graceful a comment. I would
like to assure the Convention that, so far as the
Pretoria Town Council is concerned it had been a
very great happiness to have you amongst us. 1
would stress the tremendous value and importance
of such Conventions, which have the support of
the Town Council. Pretoria has been honoured in
having the Convention, and 1 hope you have all
, enjoyed your stay.

Miss Bissett: 1 would like on this very
interesting occasion, to express to you Mr. Presi-
dent my very sincere thanks for your invitation to
Convention and also to the Association
of Municipal Electrical Engineers for allowing me
to be presmtl at their deliberations. T feel mysel{

to be & most privileged person and it has

very interesting occasion. I came in the spirit of
one wishing to listen and learn and I take back
to the old country some knowledge of the progress
that you are making in South Africa. Iam much
impressed that so young a country should have
reached the present stage of development, it is a
very good omen for the future.

1 must not take up your time so will simply
express my great appreciation at being allowed
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to be present here and T would thank you Mr.
P‘resldent for the courtesy 1 have been shewn. 1
have had a very happy time,

The President : It has given us a greater
pleasure to have you here, Miss Bissett. We have
been delighted to see you and we hope that the
rest of your stay will be enjoyable. When you
get back you will be able to tell your Association
what is being done out here.

CONCLUSION.

The President : In closing I propose a hearty
vote of thanks to Mr. Poole, who has been the
backbone of the Association. He is going on pen-
sion next year but we all hope he will be very
closely associated with the Association for many
years to come.

Other votes of thanks were passed Lo all bodies
which had contributed to the success of the
Convention,
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