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RULES AND CONSTITUTION.

The Association of

MUNICIPAL ELECTRICITY UNDERTAKINGS

of

SOUTH AFRICA and RHODESIA.

1. TITLE. :
The name of the Association shall be “The
Association of Municipal Electricity Undertakings

of South Africa and Rhodesi

1.
‘@

(b)

()

(d)

OBJECTS,
The objects for which the Association is formed
ave

To promote the interests of Municipal
Electricity Undertakings.

To bring Munieipal Electrical Enm’nuera
and Chairmen and Members of Municipal
Electricity Committees together.

To arrange and hold periodieally meetings
for the reading of papers and d)m:umm
of subjects appertaining to Muni
Electricity Undertakings.

To take such action as may be lawful and
expedient for the protection and defence
of the rights or interests of Municipal
Electricity Undertakings.

3. MEMBERSHIP.
The Assoeiation shall consist of :—

(a)
(

Honorary Members.

b) Councillor Members.

Engineer Members,



All Hon. Members and Members of the Associa-
tion of Municipal Electrical Engineers shall ipso
facto become members of the Association of
Municipal Electricity Undertakings and existing
Associate Members s.hs.ll be ehmhle to transfer to
the class of Associate,

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

(a) Honorary Members shall be distinguished
pemma ‘who are nrhnhn have haen intimate-

Underhlnm and whom the Association es-
pecially desires to honour for exceptionally
important ser'v&ce- in connection therewith.

(b) Councillor Members. The Member whose
Chief Electrical Engineer shall have quali-
fications acceptable to the Council of the
Association shall be the Committee ap-
pointed by the Municipality or Local
Authority to have control over its Elee-
tricity Undertaking and shall be represented
as regards its qualifications to vote by one
member of such Committee.

(c) Engineer Members. The Member shall he
the Chief Electrical Engineer engaged on
the permn.mmt staff of an Electnc:w
Ui k wned by a
Local Authorlty and who has had a
thorough trainitg in Electrical Engineering
and is otherwise acceptable by the Couneil
of the Association.

(d) Associate Members. The Mﬂmher !ha]]bel
Teehmul Assistant

ber and/or Engineer Mamber
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(e) Associates. Any Member resigning from the
class of Engineer Member or Associate
Member shall be entitled to apply for trans-

fer to the class of Associate.

An Associate may also be an Engineer in the
employ of the Victoria Falls and Transvaal
Power Company or the Electricity Supply
Commission, who may be engaged in the
public supply of electricity to Municipalities.

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

(b) Councillor Members may be admitted on an
application signed by the Town Clerk of the
Municipality or Loeal Authority t.oncerned

(e} Evary candidate for election into the As-

ociation as Engineer Member shall make

annhmt:on on the prescribed form suitably
endorsed by two supporters who

either Engineer Members, Councillor Mem-

ber: or Mem'bers of the Committee of the

icipality or Loeal Authority in a:ﬁe
of tl\e Eiectriclty Undertaking of which the
applicant is Chief Electrieal Engineer.

(d) Every candidate for election into the As-
sociation as Associate Member or) Associate

endol by
‘Member on whose staff he is engaged.

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

6 CONTRIBUTIONS.

Contributions shall become due and payable an-
nually on the 1st day of September which shall
constitute the new Financial Year of the Associa-
tion.



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

(b) Councillor Members. In the case of the Com-
mittee appointed by a Municipality or Local
Authority to have control over the Elec-
tricity Undertaking the undermentioned
scale of eontribution shall apply :—

up to § million 2 guineas.
up to 1 million i ok
up to 10 million i

all over 10 million 5 "

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

ineas.

(d) Associate Members and Associates.  The
(e) contribution of Associate Member or As-
sociate shall be one (1) guinea.

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

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

e Association’s publications.

Any class of Member whose contribution is in
arrear at any Convention shall deem to have for-
feited claim to membership and hig name may, by

the Council, be removed from the register of the

Assciation, but he shall nevertheless be liable for
such arrears up to the date of his name being
removed.



1. COUNCIL.

Management. 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.

Members of Council. The Council shall consist
of a President Vice President, two Immediate
Past Presidents, all of whom shall be Engineer
Members, and six other Members, two of whom
may be Couneillor Members,

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

Election of Council. Officers and Members of
the Council (other than the Secretary &
Treasurer) shall be elected hy nomination and
ballat at the Convention, and shall hold office until
the next Convention. In the event of a vacancy
oecurring during the year the remaining members
shall have power to appoint a member to fill the
vacaney.

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

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

8. MEETINGS.

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

10}



Convention. The Association shall hold Con-
ventions yearly, (of which the local Press of the
town in which the Convention is held shall be
given full particulars) as far as may be con-
veniently arranged, and at that meeting the
Secretary & Treasurer shall present the Report
and Balance Sheet of the Association for the
immediate past period,

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

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

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

Resolve into Committee. The Association shall
reserve to itsel® the right to resolve itself into
Committee at any time during its proceedings;
moreover, it shall be competent for any member
to have his paper read and discussed in Committee
if he so0 ires.

Sectional Voting. - When a motion is before any
Convention or meeting of the Association it shall
be competent for any member of either the Coun-
cillor or Engincer sections to apply to the Chair-
man for a “Vote by Section.” This application
shall be granted by the Chairman whereupon each
of these sections shall vote separately on the
motion and unless a majority shall be obtained in
each section the motion shall be lost. On a see-
tional vote being called for Associate Members
and Associates shall not be entitled to vote.

n



Thirteenth Convention
PIETERMARITZBURG.

Programme
&

Monday, Septembor 23rd,

830 am—Meeting of Counctl.

9.80 am—Registration. Issue of Pro-
grammes,

104 am—Official Opening of Convention

Plotormaritzhurg.  (Councillor
A, T. Allison, M.P-C.)

10.80 :.m.—A'lmuI General Meeting.
unicipal Delegates and visi-

mrn may attend, but only

Members are entitied to vote.)

AGENDA ©

1. Annual Report of Seeretary & Treasurer.

2. Election of President.

3. Valedictory Address by Retiring Presi-
dent.

4. Presidential Address,
5. New Rules and Constitution.




. Place of Meeting of next Convention.
7. Election of Secretary snd Treasurer and
icars.

8. Licensing of Electricians,
5. Genoral Business :— “Earthin
Committees’ roports, &e.

Sub-

The following are the retiring Officers :(—

Prosigent  —A. R Metlerknmp: Buluwayo.
Vies Prasident —G. 6, Ewor: Pietormaritabure.

10 pm—Luncheon Adjournment.

230 pm.—Paper by Mr. F. Stevens (Alice)
“The Alice Municipal Eleetricity
Supply Undertaking.”

40 pm—Visit to Broadcasting Station

and “World's View.”

80 pm.—Civic Reception and Dance—

City Hall.




Tuesday, September 2ath.

880 a.m.—Council Meeting.

980 mm.—Official Photograph at
Electricity House.”

100 am—Paper by Mr. A. H. Albertyn
(Cape Town) “Some Considera-
tions in the Selection and
Maintenance  of  Elsctricity
Meters.”

10 pm~—Luncheon Adjournment.

280 pm—Visits to Electricity Supply
Commission  Pistormaritabury
Suhstation, and Nestlés Choco-
Inte Factory,

430 p.m—Official Opening of Electrical
Exhibition at the City Hall by
His Worship the Mayor,

80 pm—Performancs at Grand Theatre,




Wednesday, September 25th.

8.80 nm.—Couneil Meeting.
9,80 am.—Paper by Mr. H. Littlewood
iJuhmneshnrg) UStreet Light-

11.30 l-lll.—-?lyer by Messra. D. H. Hi
o 3. Wilton (Pretaria) “High
Tension Feeder Protection.”

230 pan—Visits to Water Purification
Warks, and Natal Tanning Ex-
tract C

40 pm.—Tea at Botanical Gardens.

7.30 pm.—Cabatet at Imperial Hotel.

Thursday, Septomber 26th.

880 am.—Council Meoting.

£.30 am—Paper by Mr. A. R. Sibson
(Graaft Reinet) “ Some Notes
on Power Station Water Pro-
Jems."

The Meeting will terminate by 12 noon, to
give constal passengers time to motor to
Durban before the Mail Boat leaves.
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OFF

A. Mitchell (Reporter), Durban; E. Poole {Sec and Treasurer;
2 retary )
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PROCEEDINGS

OF THE

Thirteenth Convention

MONDAY, September 23rd.

The President, Mr. A. R. Metelerkamp (Bula-
wayo) in the Chair : 1 have very much pleasure
in introducing the Mayor of I‘Aetermantxhurl
Councillor Allison, M. e
that he has consented to o(ﬁc\a!ly open our Con-
vention. (Applause).

CIVIC WELCOME.

His Worship The Mayor of Pietermaritzburg
(Colmdllor A.T, Allison, M.P.C.) said : Ttis with
e of pride and pl ure that he welcomed to
the L‘lty o( Pietermaritzburg the Members, Dele-
gates and Visitors of the 13th Annual Convention
of the Association of Electrieal Engineers of
South Africa and Rhodesia. Pietermaritzburg is
honoured by your presence and he sincerely
trusted their stay here would be more enjoyable
and their deliberation successful.

The business to be discussed s of the greatest
importance to the whole country, and he had no
dnubt that they would achieve great things having

far-reaching results. It is the duty of a munici-
pality to supply cheap electric current, water and

19l



{ransport, though the latter does not always form
vart of a municipal responsibility. Not many
years ago electricity was considered a luxury
especially in domestic service, but to-day the most
modest householder enjoys the comfort and bene-
fit of the advancement of eleetrical service as ad-
ministered by municipalities.

In mu the late Sir William Hoy, General
Railways, made the statement that he
was conaidermw the electrifying of a certain sec-
tion of the railway. The first section in the Union
to be electrified was from Glencoe to Pietermaritz-
burg which was accomplished in 1928. This in
itself is an historic fact, and f\lrmshes the means
of speeding up the traffic to the Port

Follawing up the electrification of the railway to
Pietermaritzburg, the City Council decided to take
its electricity supply from the Electricity Supply
Commission, a step which has proved satistactory.
The Municipal Power Station was finally closed
down on the 17th of November, 1928, after run-
ning_continuously for 31 years. This entailed
considerable work and expenditure, and meant the
serapping of our own generating plant. There is
no doubt that local authorities will find it much
‘more economieal to purchase their current in bullk
£mm the Electnuty Supply Commxsllon instead

er
uf purchasing current from D’m F'Iectriuty Com-
mission is that it means saving big capital expen-

ture on generating plant, etc., which eventually
becomes obsolete.

During the 1917 Conference, held in Durban, a
flying visit was made to Pietermaritzburg by the
delegates, Those who were present on that
oceasion will he able to notice the great develop-
ment that has taken place in this City. Wae
certainly have some of the old trams, but these
are now supplemented by a fleet of modern busses,

(20



Before you leave you may be able to induce our
Fleetrical Engineer to part with one or two of our
trams as souvenits- (laughter) as we are at the
moment considering the replacement of trams by
busses.

At the 1919 Port Elizabeth Electrical Con-
ference, Mr, G. H. Swingler, Flectrical Engineer
of Capetown, was the author of a paper on the
“Registration of Electrical Wiring Contractors
and the Licensing of Electricians”, not only of the
contracting firm, but of their respective em-
ployees, The good seed that was sown on that
oceasion has born fruit. It was also proposed on
that occasion to widen the scope of membership,
and this, he believed will soon become an accom-
plished fact. Again wishing this Convention a
most successful session he had very great pleasure
in declaring the Convention open and hoped that
one and all, including the ladies, would have a
very happy and interesting time.

REPLY TO CIVIC WELCOME.

The President : On behalf of the Association,
1 wish to express to you, Mr. Mayor our cordial
thanks for the weleome you have extended to us
and to say how charmed we are with your beauti-
ful City. Our last Convention was held in the
City of Salisbury, and these two cities are re-
nowned for their progress, in fact they are the
only two cities I know of where you get to-
morrow's news the night before (laughter). In
connection with the status of a City, we in Bula-
‘wayo are very jealous of this particular status, for
we know that we are the most important town in
Southern Rhodesia, though we are not a city.
Again I wish on behalf of the Association—and |
also speak for the ladies—to thank you for the
welcome you have extended to us, and making it
feasible for us to hold our Convention in Pieter-
maritzburg. (Applause).



APOLOGIES,

At the requeat of the President, the Secretary
rﬁ the following messages of apologies for

nee i—
From Dr. H. van der Bi ember ) rman Elec-
tllclt‘y Commission i— c (nli:iltsy s present at

Jonference but send best wishes for successful meeting

ontinuance of good work your Association has done

in sam.n Africa in bm\ging s amenities of Electricity to

Cdu E'x;ple, even in the ote parts of our extensive
o

oo o Robarts (Hon. Member), Local Manager Flee
llidty Snppwi Commission, Durban :— for
{his Conveatlon, songratilations .1,.: on the
lnrgn number of members and delegutes you have mow
compured with those attending our first, nearly

20 years ago.”

Ylol  and best wishes were also received from the
g :—

n.

Bruneer, Africun foadeasting Co. Platermaritzburg.

Chairman, Certificated Enginoers, Du

Wi, Boltomiey, Elccirical Fagtcos. B3
Pretoria.

Municifalitic of :—
Kimberley; Grahamstown; Vereeni Somerset
Bast; Puulpietersburg; Barberton; ﬁ.nﬂa East.

.\hz:nbm —

. Marn Worcester; I Rogers, Fort Boauta
G Davison, Port Alfred

G. ¥, Swingler, Cape Tow S A Campbell Johan
4 Coppin, Walmer; L J. Nicholas,

Umtata.
Electrical Trades :—
H'unle ’11‘0! ‘Works Co., Johannesburg; ’l‘ Barlow &
rban; Siemens (British) Durban.

CONFIRMATION OF MINUTES.

The minutes of the last Convention, which hiad
been eirculated, were then taken as read and con-
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REPORT AND BALANCE SHEET.

The Secretary then read his annual report as
follows :—

THIRTEENTH REPORT and BALANCE SHEET

the
ASSOCIATION OF MUNICIPAL ELECTRICAL
ENGINEERS
o the Period Ending September 3rd, 1935,

Mr. President and Gentlemen,

have the honour io present herewith the
Thirteenth Report and Balance Sheet covering the
affairs of the Association since the 1934 Con-
wvention held at Salisbury.

MEMBERSHIP.
The membership of the Association as by the
Iast report and as at present existing is a follows :

1984 1935
Honorary Members 3 3
Members . .. 69 61
Associate Members 11 15
BB 5D

Three new members have joined during the
period, four have transferred to the class of
Associate Members, others have resi e
on retiring from Municipal service) while others
must also be assumed as having resigned.

A further loss to our membership was caused
shortly after our last Convention by the death of
the late President, Mr. L. F. Bickell, of Port
‘Elizabeth, which we deeply deplore.
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FINANCIAL.

The financial position of the Association is still
in a satisfactory position, though the result of the
actual year's working shows a small loss, but our
expenses were much above the average, due to
abnormal printing and reporting costs, while on
the Revenue side the outstandings are high,
chiefly through members who are in arrear with
their subscriptions, and the Balance Sheet shews
that most of the arrears shewn in the previous
year’s Financial Statement are still carried on as
they were not dealt with last year. The sales of
Proceedings whilst being above the average does
not shew the increase expected, but it is hoped
with the increasing interest shewn by the Munici-
palities in the affairs of the Association, some of
whom have given donations to our funds, that
these sales will very much improve in future.

NEW RULES AND GONSTITUTION.

At our previous Conventions Municipal dele-
gates have advocated that our membership ranks
should be extended so as to admit. the inclusion of
the Councils owning the various Flect y Under-
takings, as is the practice in Great Britain with
our parent Assoc’ation, and during the year thi
Council has had under consideration amendments
o our Rules and Constitution with this object in
View.,

The proposition has been circulated among our
members as well as the various Municipalities and
has received very encouraging support, some
Munie palities having even paid their subscriptions
in anticipation of the proposal becoming effective,

The proposal, however, will come forward for
approval at the Pietermaritzburg Convention ane
I feel sure its adoption will go a long way i
making the Association rank more of a “live wij
besides be'ng advantageous to the Councils owning
Municipal electricity undertakings and their re-
spective Electrical Engineers throughout the
Union,
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SECRETARYSHIP.

The decision made at the Salisbury Convention
that continuity of office should be associated with
the secretarial work in place of the past practice of
an ever changing Honorary Secretary and Trea-
surer is a move in the right direction, especially
as the work has quite outgrown the spare-time
capacity of busy Municipal officials who have
acted in the

At the close of my first year of office in this
new capacity, T wish to place on record my ap-
preciation of the confidence of the members of the
Association by electing me to this office and my.
special thanks are due to the President, Vice
President and members of the Council for their
assistance throughout the period.

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

3rd September, 1935.



ASSOCIATION OF MUNICIPAL ELEL‘II'RIC.A“L) ENGINEERS,
and R

fri

REVENUE AND ExlEunl'rnnE ACGOUNT FOR THE PERIOD
ath September, 1934 to 3rd Soplember, 1935,

4 Expenditure

'l‘yimuz und Duplicm'ng 8 s 3
Elizabeth

Ilunurlnums

Statistical Tables

l;;mtzng mccedmés
Donation (W: P (I

% LM.E.A. Repo!
Bukc?urgu 11
117
56 0
Postages 14 3
Tel. and 'phone  __ 3 1
L B R SR
Prig. and Stationery 13 3

@

onHusS

Revenue.
£ 5 d | Subscriptions :— s
710 0| Collected (current year) 121 16
13 13 0| collected (last year
10 0 0 for current penod) 3

148 16 4 Outstanding ...
8 5 0
00 2
512 4 i
S =
310 1 TMEA Reports . _
Balance, being Excess of
Expenditure over Re-
venue transferred to
Accumulated Fund
9110 6
£320 17 38

se op

1
18 18

£320 17

ccccos
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BALANGE SHEET AS AT ird SEPTEMBER, 1835
Liabilities. Assats.
£ 8 d & 8 d £ s d £ 8 d
Subseriptions in advai 1 1 0] Union Loan lnve!tmunt 200 0 0O
S\lhmnphr.mt Councli contributions Cash at B m 8 7
in_advance 6 0 | Sundry Debtors :
Aemmulated Fund : Current year .. . 1818 0
— 841 9 Balance, 1984. __ ... 21 8 6
Less loss current year 40 16 8 ——— 40 1. 8
— — 30013-1
£18 10 1 £318 10 1
E. POOLE,
Beorotary and Treasurer.

1 certify that I have examined the books and vouchers of the Associ
Exyemduun Statyment and Balance Sheet are correctly drawn up so as to

jation and that the above Revenue and
exhibit a corvect view of the affairs of

“Association, aecording to the information and explunations given and as shewn by the

7/8/85.

d. €. JOHNSTON,
Chartered Accountant (8.4).



Mr. Rodwell (Johannesburg): said the report
was very satisfactory, except, perhaps, from the
financial standpoint. ~No doubt, however, the
financial position would improve during the next
year, and he had much pleasure in moving
adoption of the report and balance sheet.

Mr. Horrell (Protoria) said he had . rauch
plegstre in seconding

Carried.
VOTE OF CONDOLENGE.

The President referved to the lamented death of
one of their Past-Presidents, Mr. L. F. Bickle. A
letter of condolence would be sent to his family,
and as a mark of respect he asked all present to
stand in silence.

MEMBERSHIP.

The Secretary read the chmges of membership
during the past year as follows

New Members :—
E. A. Behrens, Port Elizabeth, W.

Rossl
C. H. Dwyer, De Aar. A, Rusihunn Gms‘ll{nimt_
Transfers to Asmmtm —
A. R. Campbell,  Springs. H. Purves, Boksburg Nth,
3.C. Delparts Baridey Bast. ¥, E. Syers, Johanney burg,
Resignations -—

N.L Hmﬂhprmk Umkomaas. €. M. MeComb, Spri
R, Torr, Volksrust. e

ARREARS,
The President remarked that the m-.'xt item was
the question of arrears especiall; 0se of mem-

bers who were in arrear with thm‘ nlbscriphons,
It had been suggested that the names of those
whose subscriptions were outstanding as at
September, 1934, be removed fram the register.

On_the motion of Mr. Gyles (Durban),
seconded by Mr. Macaulay (Bloemfontein) it was
agreed that all arrears as at September, 1984, be
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written off and the names of those whose sub-
seriptions were in arrear at that date, be removed
from the register.

HONORORIUMS.

It was decided that the auditors at Port
Elizabeth and Durban be voted an honorarium of
three guineas

ELECTION OF PRESIDENT.

Mr. Gyles (Durban) said he had much pleasure
in moving that Mr. G. G. Ewer, of Piefermaritz-
burg, be elected President of the Association for
the ensuing year.

In seconding, Mr. Horrell (Pretoria) said they
had known Mr. Ewer for many years. This was
the first time the Convention had been held in
Pietermaritzburg, and he was sure thnt members
would agree that they would be v ased to
have Mr, Ewer as their President, mni in the event
of his eleetion he (Mr. Horrell) hoped that Mr.
Ewer would have a very happy year of office.

There being no other nominations, Mr. Ewer
was declared as having been unanimously elected
President (Applause).

T'S VAL ADDRESS.

By Mr. A. R. METELERKAMP, A.M.I.E.E.
Town Blectrical Engineer, BULAWAYO.

1t is with deep regret that I have to record the
loss to our Association in the death of our im-
mediate past President the late Mr. L. F. Bickell
of Port Elizabeth. Our deepest sympathy is ex-
tended to the relatives of the deceased.
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In mrlewmg the yenr since our Imlt convention,
1 have to report that few matters of major im-
portance have come hefore the Cnnm:d of the
Association. As President my duties have not
been strenuous, due to the untiring work of our
Secretary, Mr. Poole. This Association is par-
ticularly fortunate in having the services of so
capable and experienced a secretary, and before
proceeding further I wish to express my sincere
appreciation of the very valuable advice and as-
sistance rendered me by him during my term of
office. On behalf of the Association may I
express the hope that Mr, Poole's experience will
continue to be available and that he will pilot the
Association for many years to come,

The Council of the Association, after due con-
sideration, have decided to recommend certain
revision to the Rules and Constitution. The ob-
ject of these alterations is to extend membership
to Councillor members. Cﬂunnllto':- members will
(drs : : o Municinatl

0
or local anchority controlling the electricity under-
taking, and shall be represented by a member of
:iut i present at the i As
the chief objeet of the Association is to promote
the interests of municipal electrical undertakings,
it is the considered opinion of the Council thut it
will be in the mutual interests of local authorities
and the Association to have direct representation
from the various municipalities in the form of
councillor members. This matter will be fully
debated during the convention.

Our Secretary has drawn my attention to the
increase in outstanding subscriptions. I am
strongly in favour of enforcing the rules in this
direction. Our finances are such that all sub-
seriptions must be promptly paid if we are to
funetion efficiently as an association. Too much
time and money is spent in sending out reminders.
Let us apply what is the most effective means of
obtaining payment in all electricity undertakings,
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after the final notice, “Cut off.” This matter
of arrears in subscriptions is never a very pleasant
one. May Tappeal to you all to play the game and
“pay up.”

Some Councillors, more especially those repre-
senting smaller municipalities, are of the opinion
that these take the form of a glorious
outing. They are certainly very pleasant
but personally 1 sinicerely hope they will never
degenerate into picnies. During the formal and
informal discussions mich useful work is done
for the benefit of the mummpahus we represent.
It hias plso been asked, “Why go to the expense
of sending the engineer to a cnnvenlmn when a
copy of the proceedings may be purchased for five
shillings?” If the majority of municipalities for-
med this view no further conventions would
held. As a result of my own experience I consider
these conventions are of the greatest benefit to
the representatives of the smaller municipalities.

Coming to the all-ah.wrhmx t"pw of the growth
of electrical ventures in Africa and
Rhodesia, most underm]dngs in Southem Africa
are developing at the same extra-ordinary com-

pound rate. It has been said that this happy
atnte of affairs cannot continue, as sooner or later
saturation pont must be reached. Saturation
point is however, a long way ahead when we con-
sider that there are Canadian towns with twice
the consumption of many of our well developed

whis.

had been pointed out on many occasions that
neurly all future load-building must come from the
domestic consumers. In this connection one of
the chief considerations is the consumer’s monthly
bll, or the average price per unit paid by the
consumer, Numerous articles have appeared in
the offieial of the Association, the S.A.

organ
Eleetrical Review and Engineer giving vnlu-hh
data in connection with domestic consum
When examining these figures, it will be nnml
that the lower the tariff or average charge to

131



consumer the higher the consumption and the
revenue, e, average revenue per domestic con-
sumer in Durban is 20/8d., which is 5/~ higher
than that of any other town, whilst the average
consumption is 277 units which is double the
avemgﬁe of any other South African town except
Cay

The general growth of load is exemplified by the
erection of super stations in South Africa, viz :
I,"IE Klrp generating station with an ultimate
v of 350,000 kw., and the contemplated
matnm at Cape Town of 200,000 k.w. Of par-
tieular interest to engineers is the comparison of
the steam pressures and temperatures, The Klip
station will operate at 355 Ibs. per sq. inch and
750° F. as compared with the Cape Town station
at 600 Ibs. per sq. inch and 800°F. 1t is surmised
that the cost of coal is the chief factor which
decided these details,

A report on_ Eleetric Shocks from Earthed
Apparatus has been submitted to The British
Electrical and Allied Industries Research Associa-
tion by H. C. Taylor (M.S¢.). The rendering of
this report, and the fact ‘that comprehensive ex-
perimental investigation is being earried out by
that body, is of particular interest to members of
our Association. Though the number of fatal
accidents due to inadvertent contact with electri-
fied apparatus is low as compared with aceidents
under other heads, every endeavour should be
sought to reduce these to an absolute minimum.

No outstanding advance has been reported in
the increase of steam pressures or temperatures,
or the development in power station praetice in
the attempt to improve the overall thermal effi-
ciencies of stations. Perhaps, in this direction,
the Russian thermal-electric stations are of
interest. The supply of hot water for heating of
buildings ete,, within a radiug of as much as two
miles by the use of passout turbines has been
undes n by these atltmna, thereby increasing

(L]



The
South African Electrical Review
and Engineer.

THE ONLY GENERAL ENGINEERING PAPER
PUBLISHED IN AFRICA.

REACHES
Municipal, Railway, Mining, Consfruc-
tional and Civil Engineers, Public Works
Department Engineers, Roads Superin-
tendents, Contractors, Town Clerks,
Mad‘unery Merchants, and everyone in-
terested in Engineering throughout the
Union of South Africa, Rhodesia and
adjoining territories.

OFFICIAL ORGAN OF
The Assoeiation of Municipal Eleetricity
Undertakings of South Africa and Rho-
degin. Transvaal Engineering & Allied
Industries Federation. The Transvaal
Chamber of Industries.

Published monthly, price 1/-
Annual Subscription in South Africa,
10/6 (Overseas, 12/6), post free.

Head Office :
‘ 8-14, Essex
JOHANNESBURG.




THE
GENERAL ELECTRIC
COMPANY, LIMITED

OF ENGLAND
KNOWN THROUGHOUT
T

THE LARGEST ELECTRICAL

MANUFACTURERS
IN THE
BRITISH EMPIRE

Suppliers of :

Everything Electrical

Sole Representatives :
THE

BRITISH GENERAL ELECTRIC
Co, ltd. [0  Johannesburg.

Cape Town — Port Elizabeth — Durban.




the efficiency to over 583. It is difficult, how-
ever, to imagine this practice being successfully
adopted in South African towns.

In Great Britain considerable attention has been
given lately to the question of providing under-
grou H.T. feeders in towns to cope with the
inerease in the demand for electrical emergy.
South Africa has shown considerable foresight in
this direction, as several of our larger towns have
had underground 33 K.V. feeders for a number of
vears. [t is essential that we fully investigate the
higher voltages when considering cable feeders to
meet the increasing loads, so a8 to avoid being in
the position that many D.C. undertakings were in
prior to changing over to A.C.

The question of thermal storage is being in-
vestigated by the Electricity Supply Commission
for the Congella Station, and it is hoped that the
Commission will give our members details of the
results and the benefit of their valuable experience
at some future date.

In the strong combination of Maritzburg and

Durban representing our President and Secretary,

iation may look forward to a most event-

ful year, during which a great deal of useful work

will be performed. It is now my pleasant duty to

Wfish Mr. Ewer every suceess during his term of
office.

PRESIDENT'S ADDRESS.

6. G. EWER, D.6.0., T.0., M.LEE:,
City Electrical Engineor and Tramway Manager,
Pietermaritzburg,

Gentlemen .

1 desire to express my sincere appreciation an
thanks for the honour you have conferred upon
me in electing me President of the Association.
1 feel that this office is one of some importance
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in our profession, and one which entails consider-
able responsibility, particularly this year, which
may be the first under a revised constitution.
This is the thirteenth Convention of the Associa-
tion, and this fact may lead some members to con-
sider that it may be a troublesome time. However,
I do not anticipate this myself, and look forward
to much useful work being done at this Convention,
and during the ensuing year.

I should now like to say a few words of welecome
to Members, Delegates and Visitors, His Wor-
ship the or has already welcomed you
officially, and I should like to add to his remarks
my personal wish that you will all enjoy your stay
in this City, placed as it is in such beautiful sur-
roundings. It is the first time that the Associa-
tion has held its Convention here, and I trust that
you will all find Pietermaritzburg worthy in every
way. Besides the scenic beauties of the City, and
surrounding country, there are several local in-
dustries which are of interest, and visits have
been arranged to some of these. If any delegates
desire to inspect factories or other places of inter-
est not included in the official programme, or any
of the Electricity Department’s Sub-Stations or
Workshops I shall be happy to help them in any
way possible. Councillor Delegates interested in
Native Affairs may like to vigit the Corporation’s
Native Village or new Native Beer Hall. This
can also be arranged if desired.

As mentioned in my opening remarks, the re-
vised Constitution of the Association will be
brought before this Convention for approval. The
new Constitution provides for the admission of
Local Authorities as Members. This is a step
which has been discussed by the Assaciation for
some years, and it will bring it into line with the

nt Association of Great Britain, and with the
Association of Road Passenger Transport Under-
takings of South Africa. I know that many
Councillor delegates have strongly advocated this
change for several years past, and I hope that it
will lead to a considerably improved status for the
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Association, and to the Association becoming an
even greater asset to its Members than in the
past. To those of us who have attended the Con-
ventions from time to time, there is no doybt that
they have proved of great value to Electrical
Engineers controlling the generation and supply of
electricity throughout the Union and Rhodesia,
and the local authorities owning the Electricity
Supply Undertakings, have of course, shared in
the benefits gained by those Engineers who have
joined the Association. It seems, therefore, that
the proposals which T hope will be agreed io thi:
morning, will be to the mutual benefit of all
Electricity Supply Undertakings in this Country.

I trust that the delegates representing those
Councils which have, so far, not agreed to join
the Association will return to their respective
towns after the Convention, and persuade their
Councils to join, and so strengthen us in our
efforts towards efficiency in the Electricity
Supply Undertakings of this Country.

Before proceeding with the normal business of
the Convention, I should like to refer briefly to the
rapid progress ‘of the Electrical Industry recently.
Looking through recent reports I find that it is
stated, that more than half of the industrial
machinery in use to-day, is obsolescent in part,
because of recent improvements in electrical
equipment made possible by research work and
advanced engineering. T should like to mention
a few of the recent developments and inventions.
Some of these do not concern Municipal Electricity

Undertakings, but they are mentioned to indicate
;'enent progress in Electrical Engineering general-
v.

The dernization of
continued, and all types of ubll have h-en |m-
proved, partlcul-r]y in insulation and finish.

Ships are now being built on which practically
every ship-board auxiliary requirement is met by
the use of A.C. Motors. In addition to the ad-

antages of in design and installati
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effected by the adoption of A.C. auxiliary drive,
notable reductions in weight have heen made—an
important factor in ship eonstruction.

New types of streamlined electric locomotives
are now being built, capable of speeds up to 100
M.P.H. For street transportation the use of im-
proved types of Trolley Buses is now being ex-
tended, both overseas and in this Country.

mercial refr re-
frigerating machines are now applied to such
diverse uses as the operation of steel tempering
tanks and mercury-are rectifiers,

In addition to their use for household and eom-
ion, and in air itioni

A 400,000 volt X-Ray tube has been developed,
energized from a voltage doubling circuit with the
transformer centre-earthed, thus requiring only
200,000 volt insulation to earth, Owing to its
small size and low voltage to earth, no special
huilding is required for its installation in the hos-
pital, an ordinary room in most instances pro-
viding sufficient high-voltage elearances, 'thg
equipment produces large quantities of the short-
wave radiation desired in eancer treatment, and
also increases by 100,000 volis the range of in.
dustrial radiography.

A practical ultra-high-frequency two-way radio
communication system has also been developed,
which permits police cars to maintain contact with
their districts and headquarters while actually
patrolling. The car equipment includes trans-
mitter, receiver, loudspeaker and telephone. Many
new instruments have been devised for use in the
laboratory, on power systems, and in industry,
including an ingenious dielectric test bridge which
makes ]nusibleLlhel p:ednt.erminntion of approach-
v 5 o

ing L ew
include an Audio noise Meter, and an automatic
sound re
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A device for testing the continuity of the enamel
on Magnet wire automatically passes a pre-
determined length of wire through a mercury
bath, with a voltage applied between the copper
and the mercury. The number of imperfections
in this length of wire is recorded on an electrical
counter.

A magnetic detector has been arranged to pro-
tect sugar-mill machinery against tramp iron in
the cane.

Considerable progress has been made in the
study of lightning and its associated phenomena;
but before the problem of lightning pmtechun is
completely solved, more must be learned of the
nature and characteristics of natural hghtnmg.
Considerable study of natural lightning
made recently, and several new mstrnmems to
assist in this study have been developed, including
an improved surge-crest ammeter, by mean:
which currents have been recorded as high as
83,000 Amperes in a transmission tower affected
by a lightning stroke.

Another new invention is an electrieal method

of freeing mr of dust md smoke particles, By

ying a “precipitator,” which passes an elec-

trlc current through the air the atmosphere is

completely cleansed, even the smoke confent of

the air—which is h!.rll]r affected by ordinary fil-
tering—being removed.

New types of lamps, including the coiled-coil
p, and gaseous discharge lamps, are now av:
ublu. which assist us to provide more elﬁment
illumination for all purposes.

A new photoflood lamp, somewhat smaller than
the movieflond lamp, gives four times the light
output of the original photoflood lamp. It has a

consumption of about 1,000 watts, and an average
life of about 10 hours. Tt gives about two and a
half times as much light as any other lamp of
equal wattage, and is of particular value for close-
up work in motion-picture photography, as well
as being useful to the commercial photographer,

131



Dealing now with our own particular Industry,
i.e., the generation and supply of electricity, 1 find
that for the year 192728, the total amount of
current consumed throughout the Union was
1,806,854,058 units. This increased to 2,462,191,391
units for the years 1032-3—the latest year for

‘hich official figures are available. This is an
increase of 36.27%, in five years, Du e same
period, at Pietermaritzburg, Electricity sold per
annum  increased from 4,693 221 units to
10,977,449 units—an increase of about 1349 in
iwe years. From 1927/28 to 1984/3.1 lyg\ell

cars) the units sold per annum at
hurg' inereased from 4,693,221 to 13 9&8 042 au
increase of annroxnmnu-ly 198 / 1 know that other
Undertakings have similarly increased their out-
puts and T think that you will agree that this is a
very healthy state of affairs.

During the last Corporate Year 302 additional
Cooking Stoves and 255 additional Refrigerators
were connected to the Pietermaritzburg mains,
making totals of 1,792 stoves and 828 Refr:geﬂp
tors connected at the end of July. This rate of
progress is being steadily maintained in Pieter-
maritzburg and many other towns.

There is still considerable scope for further de-
velopment in the use of electricity in this Country.
average consumption of electricity by the
w}ntp population of the nine principal towns of the
Union and Rhodesia is at present about 782 units
per head per annum. Durban has the highest
mnsllmpuon-HOS units per head of the white
ulation. 1t is stated that the smallest house-
huid will require at least 1,500 units per head per
annum for lighting, cooking and ironing, and two
or three times as much when space heating and
water heating are carried out electrically,

ll, will therefore be seen that most of us can
look forward to at least doubling our present out-
puuh;lelare anything like saturation point is
reached.



This brief summary brings us to a realisation
of the great field in which Electricity and Elec-
trical Engineering play their part, and to the very
great mﬂuenne ‘which they exercise in all branches
of industry, and in the homes of the eivilized
world. The use of Electnclty is now almost uni-
versal, and it behoves us all to do our best to still
further advance its utility and efficiency in every
possible way within our power. We shall have
an opportunity of discussing some of the recent
developments at this Convention, and of seeing
some of the latest types of electrical appliances at
the Exhibition which is being opened in the City
Hall to-morrow.

With the assistance of lhe British General
Eleetric Company, Siemens Bros. & Co. (British)
Ltd., and the S.A, General Eltcmc Co., vohn have
kindly loaned the necessary Lanterns, Flood
Lighting Fittings and Lamps, & demonstration of
Street Lighting and Flood Lighting has also been
arranged. These you will be able to cee every
evening during the Convention.

i trust thut all present at this Convention will
return to their various towns well satisfied with
what they have gained during these few days.

I think you for your attention during these few
remarks.

Mr. Rodwell (Johannesburg) said he felt sure
that he was voicing the sentiments of all present
whcn he remarked how pleased they were with the

W President's address. (Applause). He
nl:o like to ndd his thanks to the Mayor for his

very kind welcome. He was sure that in their
President they had & man of vision and an ener-
ic worker who would guide the A!anemtm’n
through the coming session with credit, not only to
himself, but to the Association. (A]Tplal.ls:)

The President’s address was stimulating in its
interesting review of engineering progress, and as
electrical engi in their
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branch of the profession, were apt to forget that
their confreres in other engineering spheres were
moving with the times in this accelerated age.

The electrical development of Pietermaritzburg,
as outlined by the President was indicative of pro-
that of other important centres of

o0 b prograsiive poliey in the

h_y the Pn:ald;nt ';nu indeed set m beuuuful sur—
an ¥

visits, they would return home wn.h very. p]easant

recollections of their first official visit as an

Association to that city. They thanked Mr, Ewer

for his address, and wished him a successful year

of office. (Applause).

NEW RULES AND CONSTITUTION.

Mr. Horrell (Pretoria) moved that the Rules
and Constitution as has already been circulated,
be adopted in prineiple. The matter has been
under consideration for some years mow and
similar rules had been adopted in England with
great success. Council members have attended
our Conventions in the past but have had no power
to vote.

Under the proposed new constitution both their
interest and power in the Association would be
increased. Te assured them that the City Couneil

of Pretoria will support the matter wholeheartedly
and felt that most other towns will do likewise.
He certainly felt that the new proposal will lead to
greater power for the Association and to the ac-
complishment of more work than has been done in
the past.
odwell ( ) re-
mnrked that Jnhunneeburz had sent in its
contribution. The whole position had been ex-
plained so lucidly that there was no need for him
to enlarge upon it.

The motion was then carried unanimously.
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On the suggestion of the President, the Sec-
retary explained that the following minor uddl!mn.s
to the Canstitution, had that morning been ap-
proved of by the Council

AL Hon, Members and Members of the

CLAUSE § (b, Add: after the wonds—The Member'
ef Electrical Engincer shall have quanru-
s Secapiabia T e Covaer ot o pay o

CLAUSE (c), Add, ufter the words Local Auttrity

as had o thorough training in Electrical

glnmr‘mx il Py acceptable by  the
Council of the Association.”

CLATSE o Add, atter. the wrls due and payabie! -
“amually on the 1st day of Septemi

CLAUSE 6 (). Add, attar ‘resiuns from Member rabip’
Engincer Mcmbership contribution shall be t
P

On the motion of Mr. Gylea {Durban) seconded
by My, Macaulay (I.lfneml'nnlem) the Rules and
Constitution, as circulated, together with the
additions were then unanimously agreed to, the
!h:!es and Constitution reading as set out on pages

COUNCILLOR MEMBERS,

The President mentioned that the following had
decided to join the Assoclation and others, he
added, were considering the matter,

Hedford, J..hmmnbnm Panrl,
Hloemfontein. Kimberley Pretoria.

‘ape Town, Kle . Roodapoort,
Cradock ok: Salisbury,
Durban, Krugersd Sprin
East Londan, Mafeking. Somerset East,

owe. Piotersbure, Unmtali,
Fort Victoria. Pietermaritiburg.  Walmer.
art. Elizabeth.




merce and Industries in a proposal to organise a
combined deputation to interview the Minister in

It transpired that both these bodies had the
matter of railage rates on coal under considera-
tion, but they were definitely of the opinion that
it was useless seeing the Minister unless the de-
putation represented the whole of the influential
bodies in the Union. He proposed therefore that
this Convention should pass a resolution requesting
the various bodies to participate in a deputation to
interview the Minister in regard to this matter,

The President gaid it was really a matter of re-
affirming a resolution of last year. If the Con-
vention would agree to the same members of the
sub-committee carrying on he felt sure they would
look after the interests of the Assoeiation.

This eourse was agreed to.

At the request of the President, the Secretary
read the following extract of a letter from the
Town Clerk of Eshowe :—

v bated that one of the matiers being doait
our_Association is “Railage Charges

o
lrcticey oupily: rgo ch
e Bie oy Detartment-gar fosl ol ket
B O it TR s o s
it this is excessive, ick l" YWE the il forms
harhasle o an arsential public wervics. 16 Siky Be
possible, ﬂ\mughﬂx‘r;nr AfSocintise, to male’ riong
on ilway with sorme sutcess, and
T shall be glad to know what ean be dome in this
matter.”

Mr. Sparks (Pietersburg) warned the Conven-
tion that it was treading on very dangerous ground
in asking for cheaper rates on fuel oil. They had
just had an instance in his district, where the
railage represented 33 per cent. of the eost of the
oil. Those in the country districts had to face
a tremendous competition from oil. The Con-
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vention, in his oplmnn should think very carefully
before it dabbled in trying to reduce the railway

rates on oil. They ihnuld foster then— own in-
dustries first.

e President: Perhaps we had better work on
the lines of getting preferential rates on fuel oil
for Municipalities,

Mr. Meterlekamp (Bilawayo) thought they
should keep the two things scparate.

Mr, Ralston (Dundee) said he brought this
question up at the 1924 Convention, when they
discussed the rates on coal. The Government
gave subsidies to other industries but for coal
which was so essential to the eountry generally,
nothing was done.

Mr, Councillor Phillips (Salishury) agreed that
oil should be cut out of the question.

Mr. Milton (Electricity Supply Commission) re-
marked that the Electricity Supply Commission, in
view of its position vis-a-vis the Administrators
of the several Provinces in connection with
Municipal e!eclnmty supply schemes, had a wide
kmowledge of the competition that exisis between
coal and oil 1uels. more particularly in the smaller
Munieipalities.

In many districts it was found very difficult
for electricity undertakings to compete with crude
oil prime movers. As with coal, a fairly large pro-
portion of the cost of oil to the consumer was made
up by the railage. Unlike the case of coal, how-
ever, the majority of the balance of cost to the
consumer was money which left the Union. In
dealing with the question of preferential railway
rates on oil, one must bear in mind that a company
had been formed to extract crude oil from local
oil shales.
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Mr. Milton believed that this oil would be used
to dilute imported oil for the purpose of providing
fuel for internal combustion engines. Even with
the loeal industry in mind, it was questionable
whether a preferential railway rate on ofl would
be in the best interests of the country, and in the
circumstances he, too, supported Mr. Phillips and
felt that the discussion in regard to reduced rates
should be eonfined to the question of rates on coal.

The President thoughtt that perhaps it will be
best to refer this back to the council for such
action they may think advisable.

This suggestion was adopted.
ELECTRICITY SUPPLY REGULATIONS.

Reporting on behalf of the sub-committee on
the ahove subject, Mr. Rodwell (Johennesburg)
said this matter, which was something of a harr][y
annual, was dealt with at the last Convention.
was fully described on pages 2084 of their last
proceedings. It would be remembered that two
years ago they appointed a sub-committee to go
into the matter, consisting of Mr. Horrell, Mr.
Wright and himself. The work had gone on, and

i wa in ‘% With

a s
other representative bodies.

Under the very able chairmanship of Mr. E, T.
Price of the Flectricity Supply Commission
numerous meetings were held and n great deal of
useful work was done, Te did not have a lot to
ith it personally, but his assistant assured
him that the matter was gone into thoroughly,
and it was decided to certain amendments
which were felt to be necessary in order to in-
corporate the smaller municipalities. Mr, Pri
found it necessary to proceed to Europe and was
unable to proceed with the final compilation of th
report, which was, however, now in hand. While
this had been a long drawn out matter a tremen-
dous amount of work had been ‘|))eul into it and the
various submissions were now being dealt with,
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Mr. Milton (Electricity Supply Commission) said
the position in regard to these regulations had
been explained very clearly indeed by Mr. Rodwell.
The draft regulations had been fully discussed and
it was agreed to form a special committee to go
into the question.

v
This committee had completed its functions and

had studied the draft regulations of the Commis-

sion in detail, kmg several nl]ga'eﬂunns as to the

necessary. The cnmmlttm had leﬂ lt !o Mr. E.T.
Price to take the necessary steps to have the draft
cleaned up and the final document prepared for the
approyal of the committee, Mr, Prices’s work had
been delayed by reason of the wish of the com-
mittee that the latest regulations of the LE.E. of
Great Britain should be awaited and studied to
see whether there were any possible additional
points which might be included in the final draft,
and unfortunately Mr. Price had had io proceed
overseas before he could see this work through.

During Mr. Price’s absence, matters had been
left to him (the speaker) but, unfortunately due
1o pressure of work, little progress had been made.
The Commission had every hope that at an early
date the regulations would be re-drafted in final
form for submission to the aforementioned com-
mittee. The revised regulations would comprise
a voluminous document, the printing of which
would probably be an expensive item.

The suggestion had been made that the draft
regulations s}muld be issned to nl'\'mem!mrﬂ of the
ci

Whether or xmt the Commission would be prey
h: print the regulations for circulation he coul nnt
y, but it was very doubtful that the Commission
wuid justify the expenditure. Earlier, Mr. Milton
had stated that the documents were voluminous;
this remark should be qualified, as considerable
work was being done in order to reduce the space
of the regulations and make the document amtab!e
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for easy reference. In draft, some points were
dealt with in several sections of the document,
and an effort was heing made to bring reference
to any particular subject into one position, in order
that the subject would be fully eovered without
continual cross-reference to several sections.

Mr. Rodwell (Johannesburg) thought their
thanks were due to the Electricity Supply Com-
mission for the enormous amount of assistance it
had given and to Dr. van der Bijl in particular,
(Applause).

Mr, Horrell (Pretoria) asked what is to be our
future procedure in regard to these regulations?
Are they to be hinding on all electrieal under-
takings when once they have been adopted? In
the past we have not succeeded in obtaining uni-
formity since everyone has his own ideas on the
subject,

It has to be admitted that in regard to some
regulations different conditions obtain at the coast
from those elsewhere and he hoped fherefore that
the new regulations would provide for this and so
avoid a reversion to the present chaotic state.

Mr. Milton (Elec. Supply Com.) stated that the
intention of the committee investigating the draft
regulations was that they should have universal
application and that they should ultimately be
adopted as a Government measure to apply
throughout the Union, The avenues through which
this end would he approached, had not vet been
fully considered by the committee but this would
be done when finite regulations were ready,

As regards the commission, it was laid down in
the Electricity Act as to how the Commission's
regulations would become operative and My, Mil-
ton pointed out that when the Commission went
forward in the manner prescribed by Law, once
the Commission’s regulations were approved, they
would apply to the Commission’s undertakings in
three of the four Provinces, namely, the Transvasl,
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Natal and the Cape. As technical adviser to the
Administrator, the Commission would obviously
be in the position of recommending the adoption
of its own regulations by the Administrators of
three of the Provinces, and it was not
asked to advise the fourth Province, that any
dlfferem. regulations would be recommended. In
way, therefore, it was probable that there
uuuld be no difficulty in having the regulations
applied provineially.

The next step, namely, to have the regulations
made Union Law should not be difficult if stan-
dard regulations were in force in the four Pro-
vinces,  As regards the question as to the
application of such regulations in small as well as
large Municipalities, Mr. Milton stated that the
regulations endeavoured to deal with those general
points which should be enforced in all under-
takings, whether small or large in the body of
the regulations and that provision was being made
in the form of appendices to allow of the enlarge-
ment of the to suit the reqs
af individual Municipalities, having regard to the
size of the undertaking, to any special features
and to its position say in relation to the coastal

) @

The comumittee was satisfied that the needs of
all Municipalities would be very readily met by
the proposed draft and its form of application.

Mr. Wright (Benoni) said no one but those who
had been on the committee could appreciate the
amount of work put into it. He was appointed &
member of the committee after it was first
inaugurated three years ago. Meetings were held

ost every week, and it was found as they went
on that it was extremely difficult to s'et. things
straight. He would like to move that the Associa-
tion subsidise the Committee in order to enable
it to print sufficient copies of its report so that
each member might get a eopy.
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The President said they all appreciated the worl:
the Committee had put into this very important
matter. At the same time it was a very big job
and for that reason they must not hurry it. Ie
suggested that the question of printing the re-
gulations be referred to the Committee,

This suggestion was adopted, and it was also
agreed that the Committee should be asked to
carry on.

RELIEF OF RATES.

The Sec.retsry repuned cm the question of ﬂm
relief of rates. t year, he remarked, it w
mentioned that it h.\d ml. been dealt with. ].Ie
had circularised all the town clerks and had re-
eeived a fow replies to the effeet that the matter
was being considered. He did not think that there
was one reply indicating definitely that they were
prepared to fall in with the proposal for n reduc-
tion of rates. The matter was one of many years
standing, the eouncils never having taken the As-
sociation's resolutions seriously. In the circum-
stances he feared there was little to be achieved by
furthEL' resolutions.

Mr. Sparks (Pietersburg) said one had to be

matter of fact the Chairman of their Finance
Committee took umbrage at what the resolution
contained until he (Mr. Sparks) explained the
Association’s point of view. The Association should

be careful to make it more in the nature of n slzg-
zuhon than a matter to be agreed upon.
resolution were worded differently he thnuzh', lL
might have had a better effect.

In reply to Mr. Eastman, the President said
he had asked the Seeretary to look up the resolu-
tion.



Mr. Milton (Elec. Supply Com.) asked lf the
Association had been approached in regard
|emhbo|| on the matter. He believed a move hmi

n made in some guarters to introduce legisla-
tion limiting contributions to relief of rates.

Mr. Horrell (Pretoria) suggested that the
matter be referred back for consideration by the
Council. There appeared to be a general feeling
that they should have a Betterment or Reserve
Fund to which a certain percentage of the excess
z'evenna should be contributed esch year, leaving
@ balance to be applied to the relief of rates.

Without such a fund it meant that when new
plant is purchased to replace plant which had be-
come obsolﬁte new capital had to be applied thus
incurring additional interest charges wﬁjle the old
interest. charge had necessarily to continue until
the expiration of the original loan period.

The position would be quite different if they had
a Betterment

The President suggested that perhaps the Coun-
cillor delegates would like to express themselves
freely on the question.

Mr. Councillor Allison (Mayor of Pietermaritz-

used to ensure that these profits should not be
lost. He was sure there was no legislation bemn'
brought before the Provineial Council in order
that these profits might not be taken in aid of
rates. Since 1930 Pietermaritzburg had had about
£20,000 paid into revenue to ka:f the rates down.

e was pleased hear Pretoria speak about a
Betterment l-‘uncl as in Capetown. They had been
discussing this matier in Pietermaritzburg for a
very long time, and had not got very far. He
saw the necessity for it and hoped their Town
Couneil would tackle the matter. The position
might arise in which after many years they
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wanted to change over and they found that they

inad an enormous amount of obsolete plant to pay

for, and that if they had a betterment fund it

would provide a way out of the difficulty. He was

glad in this eonnection that they had agreed to

Town Councils becoming members of the Associa-
o,

Mz. Councillor Dely (Pretoria) said it was very
difficult to generalise the cireumstances in each
case because they were all so different. In Pre-
toria they had a large body of flat dwellers, ex-
cellent people but they had & way of escaping
payment of rates. They got off ‘scot free, and
the whole burden was loaded off on the ratepayer.
As soon as there was a proposal to increase the
rates by say 2d. there was an outery, Taking it
all round, he did not think it advisable to pass any
definite resolution. By means of a Betterment
Fund they could keep within certain lmits, and
it would be a good way of camouflaging the posi-
tion. (Laughter).

At the request of the President, the Secretary
read the resolution passed by the Convention at
Port Elizabeth in 1933.

Mz. Councillor Fowkes (Cape Town) felt some-
what diffident in commenting upon what was
after all a very delicate subject, particularly in
view of the fact that they had had no intimation
that this question was going to be discussed. The
matter was one in which he was deeply interested.
Whatever the amount of profit that might be
made out of any electricity undertaking, he
thought it would generally be conceded that fuil
provision should be made for depreciation and ob-
solescence of plant. In these days they were
moving forward at a very rapid rate in regard to
electrical matters, and they scarcely knew from
one year to another what they might have to face.

The question of a contribution to rates was
naturally closely related to this question of de-
preciation for it was obvious that the more taken
from the profits of an undertaking for the relief

(]



of rates, the less amount would be available for
depreciation. There was also the danger that if
the finances of a Town Council were in such a
state that there was a danger of an increased
rate, there might be a recommendation that this
should be avoided by taking more from the elec-
tricity undertaking.

1t seemed to him that they should have some
legislative authoricy under which it would be
possible to restrict in some way the amount that
might be taken for the relief of rates in any one
year. This matter was very important and he
thought that perhaps it would be best for the
Council to consider it again and bring a definite
recommendation at the next Convention.
{Applause).

Mr. Councillor —?—— ( —_ ) thought
it absolutely essential that a town council should
have every ity of trading and

. the rates. He was of opinion that the Convention
should confine itself to its own particular business
and concentrate upen fhe question of a Betterment
Fund. Feeling throughout the country was that
a municipality should not be entitled to 2} per
cent. but 5 per cent, or 6 per cent., for the pur-
poses of 2 Betterment Fund.

Mr. Councillor McLean (Port Elizabeth) sug-
gested that the Association should not send any
‘wishy-washy resolution to the Town Councils.
As a Town Councillor he knew quite well that this
was considered to be a matter of policy by the
Town Councils. It was a matter of policy, but
that was no reason why the advice of the men
concerned should not be taken.

There was one principal of Municipal enterprise
which should never be forgotten : the object of
every Municipality should be NOT to make a
profit. That of necessity meant that if a profit
were made, the people who made it should get it

again.
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he was mistaken the system under dis-

cussion wu ﬁrst introduced in Durban, simply

made a good profit out of their

trams, ntc.. beng used by visitors. The City

Coundll of Glasgow tried time and again t get

the profits made from their trams for relief of

rates so much so that the Tramway Committee

reduced the fares until passengers could travel
three miles for a halfpenny.

Last year Port Elizabeth gave £25,000 to the
relief of rates and one of the prineipal firms to
benefit was a private gas company, which was 1n
direct competition with the electrical undertaking.
(laughter).

He considered that the Association should pass
4 resolution expressing what it felt, namely, that
if there was to be a contribution to the relief of
rates it should be very small indeed and not to the
extent adopted to-day. (Applause).

Mr. Meterlekamp (Bulawayo) said he had a
copy of the cireular sent out by the Association
in regard to the point under debate, There was
nothing whatever in it to suggest that the Ag-
soclation wished to dictate in any way, It simply
pointed out what had been done in Great Entaln

Mr. Ralston (Dundee) wondered whemer any of
those present favoured a pole rate.

Mr. Gyles said that in Durban they not only
contributed to the Relief of Rates,” but were
charged 1/~ per pole per month as ground rent,

Mr. Gregor (Standerton) said that the Stander-
ton Electricity Department did not pay any rates
or dues for t}\e following :—

(a) Power Station buildings—plant and site.
(b) Sub-station buildings—plant and site.
(e) Poles erected in towns,

(d) Underground cables,
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Any loans raised to finanee electricity under-
takings were backed by the town itself and he
thought it quite fair that certain of the profits
of electricity undertaking should be used so that
rates may be lowered. He also felt that a certain
amount of the profits should be put aside as an
emergency or reserve fund.

Seeing that the financial side is controlled by
the Treasurer's department more headway would
possibly be made by having the matter discusse:.
by the Association of Municipal Treasurers. If it
vere not discussed at their meeting it certail
would be when brought before them at the Coun-
cil's committee meeting. In nearly all undertakings
the estimates were the outcome of several dis-
cussions hetween the Engineering and y
departments and he felt sure that the Engineers
must have the co-operation of the Treasurers
fore they could hope to accomplish anything in
this important matter.

The question is frequently asked who foots the
bill when the electricity department shows a loss.
There are many stations showing a loss to-day.
In the Free State a percentage of the income is
put aside into a depreciation fund, This fund can
only be used to replace damaged or broken parts.
This fund as it stands appeared to him not to be
sound but should be extended to include the pur-
chase of plant and materials for any extensions
whatever, either in the station itself or on the
mains and distribution.

Mr. Ross (Potchefstroom) contended that each
town would have to treat this matter according to
local conditions. What is applicable to the large
centres could not be applied to the smaller towns,
where probably only a third of the ratepayers use
the electric current. In such cases it would be
unreasonable to appropriate any moneys from the
Electricity Department for the relief of rates.

In his own case any surplus is used for ex-
tensions to the scheme or, passed on to the con-
sumer in the form of reduced tariff.
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Mr. Councillor Allison (Mayor of Pietermarita-
burg) said there were several aspects which had
not been touched upon. One was that if an elec-
tricity undertaking made a loss, how was it to be
made up, and from what source? The reply was
out of the rates. That being so was it not also
{air and reasonable that the rates should share
any profit? Speaking as a provineial councillor,
it had come to his notice that far too often munici-
palities, when borrowing money, got it for a long
term of from 40 to 50 years. If the period were
10 or 20 years it would mean that repayment
would not be based upon such a long number of
years.

On other occasions it was found that things
were charged to Capital Expenditure which could
very well come out of Revenue, and in many cases
towns were saddled with high Capital Expenditure
per head of the population. He maintained that if
a Fund is to bear a loss, it should also on certain
ocecasions have the privilege of sharing any profits,
(Applause).

Mr. Eastman (Cape Town) stressed the im-
portance of members viewing the q;\lestion under
e . nd

rom {
supply was an essential service. It was in fact
just as essential a service in a large town as the
water supply and sewage systems and there should,
therefore, be no more justification for chargine
a pole rent for electricity mains and services than
for charging wayleaves for water and sewage
mains. If such a charge were made for poles and
electricity mains it would, in his opinion be an
opportunist way of raising money. The question
of Electricity Undertakings establishing a Better-
ment Fund was discussed by the Association many
years ago, and it would be remembered that that
body was instrumental in getting a standard form
of Municipal electricity aceounts approved by the
four Provincial Couneils for use thraughout the
Union. Apparently, however, a namber of
Municipalities had not yet adopted this standard
system of accounting which provides for con-
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tributions from net revenue account being made to
sinking fund, renewals and obsolescence fund, re-
serve and beﬂﬂ!‘l!\&llt fund. As an example of the
usefulness of the betterment fund in Cape Town
he stated that its existence had made it possible,
without raising new capital for the purpose, to
finance a hire purchase scheme which had re-
sulted in an increase of sales of electricity for
domestic uses from 12,000,000 to 75,000,000 units
in the last five years. Leaving aside the question
of equity of the relief of rates from profits by the
Electricity Undertaking he held that the Under-
taking as a whole would undoubtedly be handi-
capped in its development if all profits, or the
greater portion of them, were relegated to the
zelmf of the géneral rates so that a betterment
und could not be established to tide the Elecericity
Undertaking over short-period had times or to
finance the development of the Undertaking or
deal with the question of renewal of obsoleseent
plant without raising additional capital.

Mr. Milton (Elec. Supp]y Com.) suppvrted the
views e y Mr. Eastman. He
that there was one nspenl however, whlch ;&s

gineers alike, although it vms evident I,lmt some of
the wiseheads of the country had seen the light.
In other countries the Governments hud come to
regard electricity and its supply as an na!lunﬂ asset
and in view of the essentinl servi

introduced legislation cnntm]tmg T.he supply of
electricity. These other countries had been handi-
capped by the extensive and powerful private in-
terests handling the supply of electricity.

For this reason the question of electricity supply
control varied considerably as between the several
countries which had m‘]Dpted measures in this
direction. For example, in the case of America,
profits were limited, while in the case of Great
Bm.nm the problem had been tackled by means of

introduction of the “Grid” system and
“Selnt:d Stations.” It was evident that South
Africa had appreciated the difficulties with which
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these other countries of the world had been faced
and had realised that unless the same difficulties
were to be encountered in this country, legislation
should be embarked upon immediately,

In framing the Electricity Act of 1922, the
Union Government had fully appreciated the
national aspect of electricity supply. At that stage
it would appear that it would have been difficult
for the Government to take steps to control elee-
tricity supplied by Municipal undertakings other
than fo restrict a Munieipality's operations to its
area of jurisdiction.

Whilst the Government very evidently regarded
electricity as a national asset, Municipal n-
cillors in particular appeared to be blind to the
importance of electricity supply as a Municipal
asset.

The Electricity Act was designed to ensure that
electricity was available at cost to all and sundry,
and the items which might be regarded as reason-
able cost were definitely defined. An abundant
and cheap supply of electricity was accepted as
essential for the progress of the country as a
whole, and it was not a far cry to apply the same

to the develop: of the icipality.

The question of a Municipal Council being en-
titled to look to its electricity undertaking for
some contribution to relief of rates was decidedly
debatable. There were a large number of people
who felt that a Municipality should be entitled to
some recompense as it was claimed that the
Municipality ran certain risks in connection with
its electricity undertaking, the medium of recom-
pense heing through the Municipal General Fung
Account into which all profits from the electricity
scheme should be

As regards the risks referred to, it was argued
that in the event of an electricity undertaking
operating at a loss, tae loss was borne by General
Fund Account, and further the rates were pledged
by the Municipality as security for the loans raised



in respect of electricity undertakings. The position
might be met if a Profit and Loss account were
opened for the electricity department which would
then show the extent to which the electricity de-
partment was financed from General Furd when
losses were incurred and a charge could ve made
interde) entally for such financial assistance
as might be required. Later when the under-
taking commenced to obtain profits, these profits
could be used to offset previous losses

The main point, however, of the discussion was
the utilisation of profits towards relief of rates
assumed therefore that the undertaking was
operating at a profit. Where profits were made
by the electricity department it was obvious that
electricity was not being used to the fullest
possible extent because it was more expensive
than it should be.

One often heard the argument that if profits
were not contributed to rates, it would mean an
increased rate and that the ratepayers in the cir-
cumstances would not permit a decrease of the
contribution from the electricity department.

After all, rates as raised by the Municipality
were intended to provide an equitable distribution
of the Municipality's expenses amongst the pro-
perty owners benefitting from the expenses and
the distribution of sales of electricity and there-
fore profits arising therefrom did not necessarily
coinside with the ineidence of the town's rates.
This distribution was extended to the residents

the larger ratepayers through the medium of
the monthly rental

As regards the town as a whole, he could not see
how the position was in any way altered by a con-
tribution from the electricity department towards
relief of rates in comparison with a decreased in-
come due to lowered tariffs and an increase in the
rates to replace the lost contribution towards re-
Tief of rates as the total revenue received by the
town from the population would be the same.
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Reference had been made to the payment of all
surpluses into a Betterment Fund and he again re-
ferred to the Electricity Aet in this connection.
Frankly, he did not like the term “betterment”
as such a term imposed serious limitations on the
applications of the fund moniés so set aside. The
Electricity Act refers to a “Reserve” Fund, This
fund may be relied upon to meét any exceptional
cases of capital expenditure, including items other
than “betterment.”  Replacement of plant
destroyed due to accident, which could hardly be
regarded as betterment, could be financed from
such a Reserve Fund, and it would be difficult to
justify finaneing such an expenditure from a
betterment fund. On the other hand, any act of
betterment might be easily financed from a Re-
serve Fund. However, it was necessary in his
view that the maximum amount which could be
ceollected in such a fund should be limited.

The Act made provision for limiting the total
amount collected in the Reserve Fund to 157%.

ul
aside anually to this fund, the limit being 3%/ per
annum,  Such a percentage might ot necessari
55 afs Monicl

meet the
undertaking, although it would probably be as well
to set some limit on the maximum annual con-
tribution to this fund, any balance of surplus going
to the suggested Profit and Loss account. If two
such accounts were created, then it should be
possible for the Munieipality to make use of its
Profit and Loss account as a Rates Equilization
Fund to enable the Municipality to adjust its
charges for eleetricity, making use of reasonable
numbers of units and/or prices and generally
levelling out periods of loss by periods of profit,

In regard to the period of Municipal loans by

ings, it was ath to fix
the period of the loan on a general assumption
that the life of the assets purchased by an elec-
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tricity undertaking averaged from 20 to 25 years.
The difficulty of assessing the life of assets in
relation to the periods of loans would be realised
by anyone examining the accounts of several of
the Reef towns, where in most cases the Munici-
palities pﬂnseasad large electricity assets with very
little capital expenditure outstanding. this position
having arisen chiefly from the very long life of
the assets, namely, reticulation network. This
state of affairs might easily place a Municipality
in a very difficult position as regards its tariffs,
having in mind possibilities of infrequent expendi.
ture of large sums of money on the general im-
tion of i
retwork unless some means were provided of
carrying relatively large amounts of surplus over
& number of years to meet possible deficits over a
similar period.

Without such a Rates Equalising Fund of some
sort, a Municipality, to avoid making appreciable
mena or losses, would naturally at times have to
reduce its tariffs to ridiculously low figures and
Iater increase them to somewhat abnormal figures,

n increase in electricity tariffs would neces-
sarily have a detrimental effect upon the develop-
ment of an electricity undertaking, as a general
feeling of um:ertamty is created amongst con-
sumers installing current
dewm Whilst htor reductions might be p

mised, the consumers would naturally be mnlmed
to have no faith in the Municipality, and there
would be an ever-present fear of further increases
in the cost of electricity.

One other aspect which deserved very serious
consideration was the general cost of electricity.
The Commission's experience was that many an
unprofitable nndermdnz could be made profitable
if the charges for electricity were reduced. That
n reductmn in nhu.rm could have the effect of mn-

an u g operal tmx at a loss to a
pmﬁhble undemirmz. seemed to be beyond the
comprehension of many people.
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As a result, there were a number of under-
takings which were not doing what they might in
regard to electricity development simply because
they were attempting to derive profits by main-
taining high rates or even increasing existing pro-
hibitive rates. (Applause).

Mr, Councillor Fereday (His Worship the Mayor
of Salisbury) said if the Convention had some ad-
vice to offer to the Municipal Councils in this
country they should incorporate it in a elearly
worded resolution—it should be definite. Some
councillors might be difficult to deal with, but

ne; when they saw & resolution from the
Association they had sufficient common sense to
known that it was well informed. He supported
the suggestion that the Convention should pass a
resolution, and agreed that they would gain
strength by submitting it to the conference of
Municipal Treasurers. He hoped that a decision
would be arrived at on those lines.

The President : This is a matter which will be
considered by your Council, and it will be brought
before the Convention again with a view to the
passing of a resolution.

The Convention then adjourned for lunch,

On resuming,

Mr. Councillor Lugsdin (Pietermaritzburg) said
he wanted to diseuss the matter before the Con-
vention from an entirely different angle.

He understood that no definite resolution had
vet been passed, .

Now the progress of a town or city depended
to a large extent upon the attraction it had to
offer in the way of reasonable rates,

All electricians were logicians, and the point he
wished to make was a logieal one that could not
be disputed.
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Take the case of Glasgow where the very hi
rates had brought about disaster; shipbuilding
firms had gone south where rating was lower.
Now the rates, being the financial backing of all
municipal services, it is logical to take the profit
of one serviee to make up a loss on another, per-
haps, more essential service.

While electricity was becoming more and more
an essential service, such services as pure water
supply, sewerage service, good roads and health
services are more essential. To put it in a nut-
shell, what was lost on the swings would be made
good by the roundabouts. So that looking at the
matter he thought this Convention would be well
advised to leave it to each council to adopt its own

In other words make it purely a domestic

policy

matter.
Make your tariff for electricity reasonably low,

shorten, If you wish, the estimated life of e]ec-

tricity cables, plant, machinery ete., so that

loan redemption charges will be higher; hy sn

doing you will create a safety margin.

For Councillors or Officers to say it is all right,
T shall not be here in fifty years time (that is
when the time arrives to pay) was simply not only
dishonest, but courting disaster. (Applause).

The President : This matter will come before us
again after the Council has considered the sug-
gestions that have been made up to now. T now
have pleasure in calling upon Mr. Stevens to read
his paper.



The Alice Municipal Electricity
Supply Undertaking.

TEVENS, A.M.IE.E.
ical Engineer, ALICE, O.P.

By F.
Municipal Eleet

Some Features of Alice, Lovedale and Fort Hare.

THE town of Alice has a population of 702

Europeans with about three times this number
of natives. There are no industries in the town
but a number of merchants who supply the needs
of the townspeople and the institutions. One or
two have large electric refrigerators to handle
their stocks of perishable goods, The two hotels

have similar electric refrigerators, There are
131 consumers in the town excluling the institu.
tions,

The municipal area includes the large native
school and training institution known as Lovedale,
which, although within the municipal and
paying rates, is a circumseribed community with
& governing body. During the school term there
are something like 800 scholars in residence,

Electricity is used throughout except for
cooking and water heating, in the science
laporatories and domestic science classes a certain
amount of current is used for heating purposes.
In the trades section, there are the printing works,
or as they are better known, “The Lovedale Press"™
which prints and publishes works from all parts
of Africa. The whole of the plant is electrified,
there being 7 motors and a number of lead and
glue pots, their maximum demand being 16 K.W.
In the carpentry shops the woodworking machines
are also electrically driven, their maximum de-
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mand being 15 K.W. The building deprtment

has a stone crusher electrically driven by a 14
wer motor. Lovedale’s water supply is

also dependent upon a 10 horse power motor.

Within Lovedale there is a large native hospital
which uses electricity for lighting, heating and
surgical purposes. Their electrical appliances in-
clude a dressing steriliser, 2 K.W. loading, and two
instrument sterilizers, each of 1 K.W. loading,
then there is in addition a large refrigerator
operated by a 1 horse power motor and two elec-
trically driven pumps.

Lovedale has a total of 54 connections, 22 of
which arve private consumers.

Immediately abutting on the Eastern boundary
of the municipal area, but not included in the
‘municipality, is the South Afriean Native College
of Fort Hare, comprising educational buildings,
hostels and staff residences, numbering 21 in all,
each of which uses current for lighting and domes-
tie purposes. The only other demands being for
one electric pump of 2 horse power.

The width and breadth of the area supplied
is 1% miles by 2 miles, with the railway be-
tween Kingswilliamstown and Cookhouse Junction
passing through the Southern boundary of the
town.

The foregoing will serve to illustrate the size
and kind of town and to give some idea of the
type of electricity supply undertaking necessary,

HISTORICAL.

The Municipal Electricity Undertaking was
founded in 1921, prior to this the Lovedale In-
stitution had its own plant operating on a 2 wire
D.C. system. On the completion of the municipal
scheme, the Institution abandoned its plant and
drew its supply from the town.
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The scheme as originally laid out had two sue-
tion gas engines driving, by means of belts, direct
current generators of 40 K.W. rating and designed
for 220/440 volts 3 wire working, each generator
being provided with static balancers.

These machines were used for charging two
banks of accumulators, each being of 230 volts,
200 ampere hour capacity, to enable a 24 hour
supply to be given.

The original plant did not prove to be too great
4 sucess for a number of reasons, the suction gas
engines appeared to be unreliable in their opera-
tion partly due to the machines themselves and
partly due to varying fuel. In 1924 g new battery
was installed after only three years service from
the first and in a further three years the plates
of the second battery had to be changed.

In the interim, a secondhand 56 K.W. vertical
Diesel set was purchased. After the erection of
this unit, the suction gas engines were sold, the
generators being retained.  Following fthis a
second, also secondhand, unit identical to the first
was acquired and erected as a stand by to the
first.

The reason for secondhand plant being bought
was that the original scheme estimated to cost
about £7,000., eventually cost in the region of
£16,000., due to the work being carried out de-

tally and wl prices were at their

est, then, due to the unsatisfactory service
given and the necessarily high tariff, current was
not used as fully as it might have been, In fact,
al one time one did not dare mention electricity
to the ratepayers for by then they were con-
tributing at the rate of £1,000., per annum to the
scheme. This position was, however, improved in
the last three or four years, thanks to my pre-
decessor, who put himself out to change the
general feeling towards the Department, with the



result that since my assuming control of the
undertaking, the scheme has steadily become more
and more popular and there has been an ever
increasing demand for eurrent.

third unit was installed in 1983, it being
another sequndhnnd mm;hme ol‘ Lhe same make
er two and K.W. capacity.
h]lowmg thw, in May last year. a fourth set of
0 K.W. was introduced to do the work of the
lmttery, which was then done away with as the
service after midnight, when the plant was nh\lt
down, was s0 poor that the bus-bar voltage had
often dropped to 160 by six in the mornming,
necessitating consumers using hand torches for
dressing and shaving. The inefficiency of the
ttery at this stage can be gathered from curve

GENERATION.

The present power station is located at approxi-
mately the centre of the area supplied and within
half a mile of the railway station. This is not,
however, the centre of gravity of the system, fnr
the greater part of the day load is derived fro
the industrial sections and the hospital at waa-
dale, which are both situated near the boundaries
of the supply area as was mentioned earlier in the
paper and which will be discussed later under the
heading DISTRIBUTION.

lant comprises three Mirrless Bickerton &

Day, ﬂllj speed vertical oll engines, one 90 K.W.
of three cylinders and two 58 K.W. of two eylin-
ders, coupled direct with B.G.E. two wire D.C.
genemtnrs, while the fourth unit is a 20 K.
Ruston & Hornsby crude oil, single cylinder hori-
zontal engine coupled with one of the original
40 K.W. G.E.C, three wire D.C. generators by
means of a Renold's Inverusd Tooth chain drive.

The reason for the 40 K.W. generator being
driven by the 32 horse power engine is that such
Zenerators were already in the | ion of the
Couneil, as was explained earlier, and that the
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maximum increase in plant permitted without
obtaining the sanction of the administration was
20 K.W.

There is no need to describe the Mirrless or the
Ruston engines at length, but I should like to
mention a few features in connection with the
fuel, lubrication and auxillaries of the power
station, all of which affect the cost of production.

The cost of fuel per unit generated being the
intrinsic value of the unit sold is inadvertently
high, for although the consumption per unit
generated is only .9 1bs,, in monetary value this is
707 pence. The charges on the last consignment
of fuel being as follows :—

Fuel oil 4,855 gallons 5114
ilage on ,, we  BD10 9
TOTAL - - #7117 1

From this it will be seen what little hope there is
of selling eurrent cheap enough for its universal
use,

Lubrication is effected by means of sight feed,
adjustable lubricators, which require topping up
periodically. The used oil finde its way to a
common point, the engine sump, whenee it is
drawn off and put into an electric boiler to settle
and is ultimately passed through a Stream Line
Oil filter which has embodied in it an immersion
heater to reduce the viscosity and to accelerate
filtering. The hoiler previously mentioned is only
u_:g_rl to hasten settling when demand calls for
this.

Lubricating costs are as low as we can possibly
get them, being only .013 pints per unit generated.
This may be said to be due to the systematic
recovery and filtration of the o]l and to there

ing & limited amount of oil kept in the engine
room, a make up quantity only, is drawn from
stock once a week,
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The starting of these machines is done with
compressed air, each machine has its own
receivers, comprising one blast and two starting
bottles which are charged by means of a two stage
air compressor which is an integral part of the
machine. Al three sets of air receivers are inter-

connected in case of emergency and the pressure
of the sssbem is WJO Ibs. per sq. inch. While the
receiver of the small set may be charged from the
main system it does not hold as a stand by to the
large sets. The small engine directly charges its
own bottle to a maximum pressure of 200 Ibs. per
s.]; inch., thus making it independent of all other
plant.

The water cooling system consists of two elec-
trically driven cirenlating water pumps in con-
junetion with duplicated cooling ponds. The
cooling system on the small plant, which is looked
upon as the house set, is on the thermal syphon
principle and is thus independent of the pumps.

The switch board comprises four generator
panels, two for the two rotary balancers, foue
outgoing feeder panels, one for the street lighting
and earth leakage and one metering and switch
panel for the station. On this last mentioned

panel is provided means of transferring the
ntutmn load from the positive to the negative side
thus assisting with the balancing.

In connection with the metering of units
generated, an Aron Clock instrument was used
at one time, which funcun’ned. when it plesaed. u|
fm. the story goes, that it was once

loor stop. Due to lack of funds, two 100 A.mp.
22€)vnlt2 wnre mntnrt K.W.H. meters are
bemg used, with their p)tentm.l eoils in series
s the main bus-bars and their current coils
nh!mled one with the other and connected hetween
the generator bus-bars and feeder
Before doing this the mh'umanta were elpem[iy
to operate together by the
Department of the Cape Town Munidpahty
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The small set has its own three wire K.W.H.
meter. It is proposed to introduce a second set
of meters d as in the first to
record the total of units generated and to act as
a check.

The usual earth leakage centre point ammeter
and lamps working in conjunction with a limiting
resistance brought into circuit by means of a low
eapacity circuit breaker is accommodated on the
street lighting panel.

When the main battery was done away with,
seven of the best cells were retained for a 12 volt
emergency lighting system and for meter testing

rposes. The battery is connected in circuit with
the station lights for charging. By means of a
selective switeh it can be switehed over for either
of the two purposes:

One other thing in connection with the genera-
tion is the handling of the fuel oil and the
vecording of the consumption. In the first in-
stance a tank car of approximately 5,000 gallons
is ordered at the time, this is emptied on arrival
into three 2,000 gallon tanks by gravity. A
flexible rubber hose connects the fank car with a
2 inch underground main, approximately 25 yards.
long, which leads down to the storage fanks, At
the power station there are two service storage
tanks of 600 gallon capacity, one of _hese is in a
parapit 4 feet below street level in arder to enable
the oil to be transferred by gravity again, from
the tank cart of 300 gallon capacity. While the
cart is away filling up at the main storage tanks
the shiftman or his native pumps the oil up to
the seeond tank which is at such a level as to keep
the pump and fuel meter under a positive head so
that when oil is being drawn for the engine servica

ks this prevents the fuel meter recording any
great quantity of air which might be entrained
with the oil.
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The fuel consumption is arrived at by recording
the meter readings before and after each run.
Each time the engine service tanks are filled,
during and after a run the make up is integrated
on the fuel oil meter. One meter serves all four
machines, as there is a valve l.u:tv.ebn it and mch
machine, The advantage of thi
that the one meter records the tntu] mnsumntmn
for the month and can be easily checked against
the monthly stock figures.

DISTRIBUTION SYSTEM.

On referring to the diagram of the distribution
network it will be seen that the town is fed by
two 3 wire, 220/440 volt overhead mains with
7/14 outers and a single No. 6 neutral. The New-
ton main serves the residential part, which is the
southern section, while the Golloway main divides
up into two secondary 3 wire mains, one feeding
the centre of the town and fhe other the western
section.

Lovedale, Fort Hare and the mtern side of
the town are supplied from a ring m: approxi-
mately three miles in length. The brst section
from the power station to Lovedale, 1,200 yards
has .3 (19/.144) outers, the next 1,000 yards to
the Victoria Hospital has 2 (7/6) onters.

The other leg of the ring from the power
station to the boundary of Fort Hare, 1,600 yards
has .2 (7/6) outers and a 7/14 neutral is used
throughout. From here the main earries on with
.1 outers to link up with the Victoria Hospital
The maximum Joad on the ring is only 75 Amps.
per outer and yet the voltage drop is appreciable

times.

The distribution in Lovedale consists of two 8
wire mains following winding routes, picking up
all and sundry. The one being 1,000 yards lo
and serving twenty five connections, including 1
horse power of motors, three electric s &
one hot water geyser.

(]



The town has only a 2 wire supply in most
streets, with No. 8 conductors. In a number of
instances these have to serve from ten to twenty
conneetions and n one or two eases, stoves and
refrigerators.

Initially Bates Lattice poles were used, although
these have a good appearance they are not as con-
venient to handle or as serviceable as the tubular
pole, a number having been damaged due to slight
impact from vehicles. The cost of painting them
is estimated to be about twice that of the tubular
type, consequently they are never treated to a coat

The erection of house services is not straight
forward with this type of pole, especially where
they are drawn off at an angle. Shell insulators
were used in the past, which could be conveniently

ired on to the pole or cross arm at any point to
give the desired spacing hetween service wires.
At present, triangular shaped spreaders are being
used with the shackle insulators attached to the
two corners while the third is bolted to the ends
of the cross arm by means of the insulator pin.
Flying fuses of large proportions, having wing
nuts and a rating of 25 Amperes are being
standardised. Tt has been found that with the
smaller size, overheating and arcing has been
caused through the fuse not being tightened up,
This is understandable, when one has on a pair
of rubber gloves to catch hold of a nearled head
which is less than a quarter of an inch in diameter,
An approved type of line tap has been adopted in
place of soldering. No. 10 S.W.G., H.D., copper
wire is used for all services the consumers end
being insulated with AM.E.

STREET LIGHTING.

Street lighting is certainly a problem, on account
of the trees, for which the town is noted,

nded lights wanld. of eonrse, solve the difficulty,
Dat this form of lighting is costly s two.poles Ase
necessary for each fitting. Furthermore the
maintenance costs are higher as a tower wagon
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with twa boys to push it would be necessary for
changing lamps. At present, short arm brackets
are used and lamps can be easily chan by
means of a light extension ladder carried by one
boy. The only light to be seen form the roads
with this arrangement, is that at the base of the
pole, which is very unsatisfactory and also in-
efficient, as higher wattage lamps, up to two or
three hundred are often used with the hope of
getting better results,

Inexpensive forms of long brackets are being
designed which will be made up and tried out with
the hope of improving this part of the under-
taking. To give one some idea as to what the
quhtmg is, the following are the size lamps used,
60, 75, 100, 150, 200 and 300 the total number
being 119.

The market square, having an area of —?— sq.
feet, and which is ultimately to be set out as a
town garden, is lit up by means of three Duo-flux
semi-floodlights, a product of BENJAMINS LTD,,
LONDON. These are erected at the top of 30
feet tubular poles with 1,000 watt clear gas lamps.

METER MAINTENANCE AND ERECTION.

With some of lhe smaller schemes this all
important part is given very little consideration
lnnd uer:’ L:‘lf Allee undertaking attention is being

is.

A section of the old battery room has been set
aside for meter testing, a suitable switch board
for testing purposes is in the making, while meter
racks have been erected to accommodste spares.
As the finances of the Department will not perv
mit an expensive range of instruments to be gof

one of each type of Ampere hour or Karnwntt
hour meters in use has ben specml]y uverhmled
and tested so as o act as a sub-standard.

Omnce at least every twelve months, the meter
Teaders are instructed to check all meters in
service for starting current, that is by sw’itching
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on the nearest low power lamp. Those which fail
reasonably low load are replaced by
tested meters before next monthly reading.

The position chosen for the erection of meter

Is is on verandahs near the kitchen or in the

kitchen. The idea of this is twofold, firstly it

facilitates meter reading and secondly it cheapens
the cost of stove installations.

WORKING OF THE UNDERTAKING,

The departmental staff consists of the Munici-
pal Electrical Engineer, an assistant with a native,
two shiftmen, two apprentices and three shift
natives. The engineer's duties are divided be-
tween all works of the department. The assistant
concentrates more or less on house wiring and
servicing consumers. He also takes relief shifts
if called upon and deputises for the M.E.E. when
absent. The two shiftmen and one of the
apprentices each take a shift. The second appren-
tice who is capable of running a shift if necessary
assists with the consumers servicing, mains, street
Jighting and meter reading.

The duties of those on shift consist primarily,
of running the plant, attending to the switchboard
and taking hourly readings. ey are respons ble
for the routine maintenance of v: , minor ad-
justments and repairs, also-attention to the oil
filter, in order to maintain a supply of libricants.

Wages are paid onee a week on an hourly basis,
all overtime beyond the first hour is paid for,
no stoppages being made in case of illness. A
time sheet covering seven days is handed in for
the purpose of making out the pay sheet and the
allocating of wages.

CONSUMERS SERVICE AND TRADING SECTION,

Since the inception of the scheme all installation
and repair work has been done by the department,
a competent electrician having been employed for
ihis purpose and to act as the engineer’s assistant
as previously mentioned.
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Three years ago a show window was built into
one outer wall of the power station facing the
street, for the display of electrical appliances.
Last year, when the battery was done away with,
more accommodation was available and a show
room was introduced, where stoves, refrigerators.
and small appliances were displayed, this has
served good purpose.

An adv:msement appears in the local news-
paper each week extending an invitation to the
public to call at the s?\ow room to learn of the
advantages of using electricity.

1 might state that it is no easy matter talking
consumers into cooking electrically in the smaller
towns where the tariff is necessarily high, There.
is, however, one argument to be used, which is
although electric cooking is not cheap it ig mo
more expens.ve than wood and coal, which sells
at twenty to twenty-eight shl]lmg a ton for brush
wood and eoal from four to four and six per 100-1b.
3:5 with a possible chance of not being able to

either.

An assisted payment scheme is being introduced
to foster the use of stoves, refrigerators and
small appliances. This is to be in conjunction
with the new tariff, which will be referred to later.

The following figures for the year ending
December, 1934, might serve to illustrate the pur-
pose served and the activities of this section of
the undertaking :

SERVICES RENDERED and charged
for including 7 complete installations 873,
REVENUE from services and sales . 692 17 1
EXPENDITURE : Mangement,
wages, material 38 1T T
On a scheme such as that of A.llu where the

distribution purposes and where the amount of
nance work is high, a time is reached when



servicing of consumers takes up more than its
share of the staffs’ time and tends to bring about
i i ion with the ion and

in
distribution of current.

When this time is reached there should be suffi-
cient work with sales to warrant a reliable con-
tractor setting up business in the town. Some
mwembers might be of the opinion that it would be
better to engage another man to cope with the
demands of the department, but this would not
necessarily meet the case, for in as much as a
private individual would need assistance so the
engineer would still have to do the interviewing
of prospective consumers, the preparing of speci-
fications and quotations and also the smaller ser-
vices such as the replacing of fuses, ete.

DEVELOPMENT OF SCHEME,

Owing to past records being kept in a very
rough form and in some instances, not at all, it
has not been possible to trace the progress of the
scheme back to its inception, This is a case in
point of the necessity and value of keeping per-
manent records.

As I do not propose to wade labouriously through
what details T have, I am ineluding tables and
curves showing clearly that, like most other elect-
ricity supply undertakings, this one has #one
ahead right from the start from the point of
view of units sold, loads and load factor but not
financially, which will be understood from the
schedule of annual working costs, which shows
the high capital charges.

The scheme has been fortunate in possessing
the small industrial load previously referred to,
for ;fs;’t.hnillt ;:hx's the load bf:ztur would have been
exceedingly low as may seen by refi
the daily load curve, FHSEe f

pumping. Should this come about the units sold
will be increased by 75% and the load factor be
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greatly improved, for it has been suggested that
two sizes of pumps be installed which will be
vemotely controlled from the power station and
will operate singly or together on off peak periods.

The present figures for the larger appliances
connected are 8§ ranges, 23 refrigerators, and 4
water heaters. Current for cooking and heating
purposes was supplied for the first time at 2d.
and 1id. per unit in January, 1934. The very
marked increase in demand attributed to this may
be gathered from the following table and the curve
showing the units generated and sold.

Analysis of Sales.
This table will serve to show the increased sales

and revenue for the 2nd quarter of 1935 as against
that of 1934.

1954, 1985, Increase % Decrease %
Domestie . 18,050 16899 2925 -
. Commereial 9445 e 4850 —
Tndustrial 4,761 621 4130 —
5281 6,518 26.90 -
TOTAL .. 32,487 44,303 3780
Revenue . £865 13 10 4101515 1860
Average priee
perumit . 6980 5504 — 18.80

In order to further encourage the demand it is
now proposed to charge a flat rate of 1id. nett for
all units consumed over and above those cove
by the minimum charge and fd. nett for water
heating at restricted hours. Hot water at 1d., non

restricted is not being encouraged.

1 should like to point out that a greater reduc-
tion could possibly be offered but the response
would probably eall for more capital expendiiure
in the way of plant as the present installed
eapacity is only 230 KW, with a maximum normal
output of only 110 K.W., and from the annual
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load curve it will be seen that we are alrmdi
verging on this figure having attained a peal
load of 87.8 K.W. this winter.

This procedure however, will have to be
seriously considered in the near future with an eye
to changing over to alte.nating current, otherwise
the development of the undertaking will be greatly
hampered.

Before this comes about I hope that the
feasibility of using steam turbines for small under-
takings operated with & maximum output of say,
250 K.W. will be debated at one of our Conven-
tions. TIn this connection it had been my intention
to present at this Convention s paper entitled
“The Feasibility of Using Steam Turbines for
Small Undertakings,” but, realising the differences
of opinion that no doubt exist, T though it neces-
sary to accumulate more facts and figures than I
have in my possession at the moment,

CONCLUSION.

In conclusion I beg to tender my apologies for
the incompleteness of this paper owing to the
reason that firstly 1 was preparing another, as
previouly mentioned and secondly to the lack of
statisties to work from concerning the Alice
undertak ng.

The Alice Electricity Supply Undertaking.
REVENUE DURING FIRST HALF-YEAR 1035,

81,200 Units sold,

_—
Units,  Av. per Unit. Revenue.

Private supplies . 72283 4.8904, 14
Municipal o7 46517 i
Streat

ghting 8337 8.510d. 220
Other sources 9804, 351

_—
TOTAL e 81,200 6.010d. 2048
s T
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The Alice Electricity Supply Undertaking.
EXPENDITURE DURING FIRST HALF-YEAR 1935,
61,200 Units sold.

i AR~ i
Expen- Total Pence per Total.
diture. “Unit sold.
R e

GENERATION :
=, B42d.
H.m.ll'-: = 3
 waste asd Tstores 34 014
oges . 0 7984,
Buildmgumlw a7 23,
achinery 69 -—
—— fwp  — 20824
DISTRIBUTION :
Salaries and wages — 25
Transport 7
Mains —— 15
House services 2
Stroet lamps T
— &0
NANAGEMENT -
jaries and wages . £177
Gineral charges. B
Audit - = 15
Shadly ]
CAPITAL EXPENSES :
Interest on loans . £322
Interest on ovendraft 19
TLoan repayments 480

Contribution to capital 160

TOTAL £1,970

MUNICIPALITY OF ALICE.

ELECTRICITY SUPPLY DEPARTMENT.

SCALE OF CHARGES FOR ELECTRICITY.

Framed under Ordinance No. 6 of 1911. Re-
gulation No 82, 84, 37 pmmulrnted under Pro-
vineial Admlmslmtmn Notice No. 82 of the 5th
March, are mpea.lad and the fol-
lowing substituted t
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32, The fo o!lnmnarhritt of charges will be i
operation as from first day u[ thg month
Tollowing the promulnahrm of this not

Per Unit HETT.

SCALE “A™ Lighting In privats houses. ATl unite st 1750,

Minimum charge. 5 units.

SCALE ¥B" Combined tate for Lighting, Gooking,

Heating and all Domestic burposes in Private houses
This is an alternative tariff and s desiring
0 fat threander sty o e
ot least 1!

i \smga 8 units plos ome unit for avery
hundrod pounds or part hersaf vluaton nl:ulldlnn

ot including Tang, "t

Such mmmum r.l\.r;! shall not be less than 10/~ or
mare than 18/.
Remaind !r:t €3 1
SCALE “C."  For E‘dm!mnnl hnllﬂ!l\ 8,
Libraries,  Unli !aud tertain
Cafes and lhn\i'l Hﬂm F“
Minimum charge, o -
Remainder ki 5y
SCA?I&EMND'" Hhul!ln B
umu charge, i 1/
oreron charge, 80 units g o
SCALE “E " Offices,
M.tmmm h 1
um. cha i o
et e, 6 units g Dfd

SCALE “F» g, tels and Do itaries :
Ainimum i i

Shops, Stores and Government

50 units @ 9d.

@ 24,
Remiinier, i P
Narsing Homes :
Mlnjm wm charge, 100 units @ =
500 uni 7
mms.. 3 Gk i
ietorin Hogpita) ;
mw..-u charge, 00 wmit @ 8
Rﬂn 2 1000 units g 1M-
SCALE. “a. Ap‘plhlbh to cona '8 under
B for Conkin, Heating et air urposes ﬂ"“
than’ lighting, mgnfen llr{m w m'f..:m



FENCE pes UNIT $0LO - AEVENIE,

LOAG - LOADFACTOR & PLANT CAPACITY.

BAILY LoAD cunves

117

M
UE%
LA

PLAAT EAPRITY =1 INMEALLED. Eamns

el

B

2 358
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(Not aplieable to the/supply of electecity for motors
othes than, those driving automatic refrigerstors and
Small machines heving. motors of less than 1 H.F.
incorporated in such i)

Minimum charge, 6 units @ 1/0
Remainder, @ i
SCALE H." Water heating (21 hours) applicabl o ol

consumers_subject to the approval of
Electrcal Engineer atter paying due b o
e distribotion mains and the genarating

ylxn!

Minimom charge 5/- for every 500 waits or part
covering 60 un

Water heating (mmmd Tours) i.o., not between the

s of 5 p. and 9 p.m.) applical comsumers

subject to the Apprwal of the Municipal Elcctrical

Engineer a3 above and in addition see under, .

Minimum charge §/- for every 500 watts or part
thereof covering BO wnits,
Tht wiring nf |'hz water hmmr in this nlr mh.l.ll be 50
cun-uxt umed by it shall be
Separace s i way
awitch =nn(«rulhnl§ hulh Ihe h!:hm l!ghm nnd plugs
and_the water heater, in such a en the
kitchen light and plugs are on the b e
vice versa.,

‘The Council reserves the right tn ntal g ine witch
‘whereby the water heater can be switched off auto-

SCALE “L" Shop wi Entrance Gates, Bridges,
S e e Ticetrien Contractors Business

lﬂll
ubjeet o consumers agreeing to

e mets o1 cuch ighting o ausic antil 10 pan.
on six nights per week :

Minimum charge, 6 units @ 54
-, @ 5

SCALE “0% Power.
Sinimam orse Power or Kilowatt
5? Tt ki a hiine

i
500 units @ 34,
Remainder, @ 2d

SPECIAL ABREE

Notwithsianding th mloiw{“chll'gﬂ the Couneil
i} have the Fight s oxter ot

with largo consumers oF electric current
S any agreement £ (nzmd TEeh o eubsect to e
approvil of the Administrator.

m



The President said they were very grateful to
Mr. Stevens for his paper, which would be of
particular interest to Engineers in charge of small
undertakings, and a brief discussion followed.

VISIT.
A visit was then paid to the Wireless Trans-
mitter Station of the African Broadcasting Co.,
situated at World’s View.
CIVIG FUNCTION,
In the evening a Civic Reception and Dance was

given by the Mayor and Council in the City Hall
which was very largely attended,

TUESDAY, September 24th, 1935,

The Convention resumed at 10 a.m. with the
President in the Chair.

LICEMSING OF ELECTRICIANS,

Mr. Horrell (Pretoria) in introducing the sub-
ject presented the following report :—

The City Council of Pretoria recently endea-
voured to introduce By-laws for the licensing of
electrieians but on submitting these to the Pro-
vineial Authorities they were declared to be ultra-

met with the same experience. The Provis

Autharities have obtained legal opinion SS” tnlfllzl.vl‘
advisers assert that Provincial Couneils have not
the power under the South African Act to pre-
seribe qualifications for persons who desire to
carry on any trade or business and cannot, there.
fore, delegrate such powers to Town Councils, The
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‘Town Councils’ powers in regard to licensing are
held to be confined to registering all persons en-

aged in the particular trade or business and
providing penalties for unlivensed persons carrying
on such a trade or business. The matter is serious
for these towns who desire to license electricians
working in their area of supply, but even more so
in the case of those towns who at present have
By-laws for the licensing of electricians, since if
the legal opinion is accepted there is every possi-
bility that their By-laws, if contested, would be
declared ultra vires.

he only means of legalising the matter lies in
ing parliamentary legislation to empower
the Provineial Councils to delegate to Town Coun-
cils the power of prescribing qualifications for the
licensed trades such as those of electricians and
plumbers, Our Association is hardly in a position
o institute such proceedings, but, fortunately, the
Municipal Association ef the Transvaal has

matter in hand, and, I understand, will forward a
request to the parent body from the Congress to
be held next month, asking them to enact the
necessary legislation. I feel that a similar request
from this Association would strengthen matters,
and therefore propose :

“That in so far s the prescribing of qualifications
Tor sk Hcansing of electricians and plumbers renders
the By-laws for such liensing ultra vires, this Con;
vention of the Association of Municipal Electrical
Engineers requests the Municipal Association of
South Africa to proceed with the enacting of legisla-
tion to legalise the position.”

Mr. Councillor Hassett (Springs) in seconding,
said that being mindful of the fact that Town
Councils are the custodians of the safety of the
publie, as well as of their property, the matier of
security was certainly one which the Association
should strive for. One means of assuring the
public was to make certain that persons installing
electric wiring and fittings were thoroughly com-
petent to do such work, and that local authorities
should exercise control thereof. It might be said
that the Councils’ officials are empowered to in-

1531



spect the work of the eleetricians upon completion ;
but they wanted more than that. They wanted to
be in the position to impose a penalty upon anyone
who performed work in such & manner that it
became a danger to the public. To that end the
Springs Town Council had drafted by-laws, but
on their being submitted to the Provincial Ad-
ministration they weve very much surprised to be
informed that these proposed by-laws were ultra-
vires the Council. Nevertheless, similar by-laws
are at present in operation in other towns along
the Reef, and he solicited the support of the As.
sociation of Municipal Electrical Undertakings in
the endeavours of the several Town Councils who
are striving to secure such powers for all local
authorities. It was necessary that the Provincial
Couneils should have the authority before they
could delegate it to the Town Councils, and he
strongly supported the resolution to that effect.
Springs would be very grateful if this could be
achieved.

Mr. Councillor Phillips (Salisbury) fully agreed
with Mr, Hassett, Control was nécessary not only
in regard to installations, but also repairing work,
which could now he done by any Tom, Dick or
Harry.

Mr. Clinton (Salisbury) said he had always felt
that the licensing of electricians was a national
matter which should be talen up by the Mines and
Works Department rather than by publie bojes.
The difficulties obtaining ruled out its being done
by local authorities. It should be done by the
Government in the interest of the public. Fo
thought it was generally accepted that they as a
hody owed a duty to consumers, One did not
usually stress the dangers, but in this matter
there were difinite dangers, and for that reason
he suggested that they approach the Government.
(Hear, hear). If they could license engineers and
hoiler attendants, why should they not also license
electricians?
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Mr. Harvey (Springs) said he would like to ex-
plain what happened at Springs. They sent a draft
of the proposed by-laws to the Administrator, whe
replied that they could not preseribe examinations.
The latter were then eliminated, and the by-laws
‘were again sent to the Administrator, who again
sent them back for a further amendment. He said
the Council could only license for the purpose of
registration. Plumbers and drain layers could be
licensed by examination but that could not be
done in the case of Electricians. That was done
ithrough the Department. If they could license
plumbers and drain layers, why should they not
also license Electricians?

Mr. Councillor Hassett (Springs) seconded the
motion moved by Mr. Horrell.

There was no seconder for Mr, Clinton's pro-
posal, which fell away.

Mr, Eastman (Cape Town) thought he was right
in saying that the new regulation would include a
clause preseribing that Electricians must
licensed.

Mr. Milton (Elec. Supply Com.) stated that
licensed Electricians were referred to in the pro-
posed new regulations. In the circumstances if
the regulations were made to apply throughout the
four Provinces and ultimately became Union l:nw,
it followed that it would be necessary for Elec-
tricians to become licensed before they could
operate within Municipal areas. As regards the
qualifications which would be required before a
license could be issued, this matter would have to
form the subject of a separate bill and had not,
%0 far as he was aware, been discussed in full de-
tail by any committee as yet.

The President : From what has just been stated
it would appear that the matter is being dealt
With. That being so, would any useful purpose
be served by putting the motion?
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Mr. Horrell (Pretoria). In view of what has been

said, I withdraw my motion.

Mr. Milten (Elec. Supply Com.) thought it would
be as well to allow the resolution to stand, as it
might be some considerable time before the new
regulations were adopted in the several Provinces
and /or become & Union Law. I this question was
voted on by the Assoeiation, the Association’s re-
solution might easily strengthen the arguments in
favour of the universal application of the regula-
tions, which would be all to the good of the cause.

Mr. Harvey (Springs) hoped the matter would
peed.

be pressed forward with all s

The President : Perhaps in the circumstances
Mr. Horrell will allow his resolution to stand?

Mr. Horrell : Tagree.

‘The resolution was then agreed to unanimously.

Mr. Horrell (Pretoria) then read the following
notes he had prepared on the subject of ‘Earthing’

Earthing

The subject of earthing has been n;
great deal of attention both here and uv:fﬁnei 5n§
::ie xel;e;al feeling appears to be that, while cer-

in ld ib

shoul
we should be careful to avoid a wholesale intro.
duction of regulations which might have the ;;reét
?fdhn;npemng' the progress of the electrie supply
industry.
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. Sinee our last convention, we in Pretoria, have

investigated several peculiar cases of people re-

ceiving electric shocks and it is with a view, there-

fore, to inducing discussion which will point the

way towards the steps which should be taken, that

{}:m ringing the matter to the attention of mem-
s,

‘While none of the shocks referred to have been
attended by fatal consequences, I need hardly em-
phasise that if the confidence of the public is not
to be shaken in regard to the safety of domestic
electrification, it is highly desirable that even the
slightest shocks should be avoided if possible.

As regards the particular form of electric shock
which has been engaging our attention, the fol-
lowing is a typical example.

Several members of a household repeatedly re-
ceived fairly severe shocks on touching the cold
water tap while in the bath. Investigation showed
that an insulator had broken down on the pole
opposite the house and that the water supply
pipe to the premises passed within 16 feet of the
pole. The pipe passed through moist shaley soil
while the pole was embedded in solid rock. The
poles, erossarms, ete., of the overhead line were
bonded to an earth wire which was connected at
regular intervals to buried earth plates in the
usual manner.

The bath itself stood in a galvanised tray on a
wooden floor and both hot and cold water taps
were mounted directly on the bath. It is evident,
however, that no effective metallic contact existed
through the bath between the water and waste
pipes, since persons in the bath received shocks
whenever they touched the cold water tap.
As soon ns the faulty insulator had been replaced
the trouble disappeared.

Although the premises in which such shocks
have been obtained have all been connected to the

Tic mains it is quite evident that similar
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oecurrences could have taken place in unwired
premises and any precautionary measures taken
should therefore be made applicable to all premiges
in the area of supply.

The matter is brought to mind of & man being
electrocuted in one of the coastal towns some years
ago under somewhat similar circumstances and it
my memory serves me correctly, the premises
were not connected to the electricity mains.

A simple precautionary measure suggests itself,
viz : that of bonding all hot and cold water piping
to the waste pipe.

and who have, I understand, devoted coniderable
time to the question of earthing, may have already
considered this matter and made this simple pro.
vision, but as such wiring regulations are applichbia
only to wired premises 1 feel that the matter
should be pursued further and be incorporated in
the Building By-laws, 50 that consumers and non-
consumers may receive the same protection,

As many of you are probably aware, the
majority of house service connections in Pretoria

Regulations incorporating the aboy
should nol incur any hardehip ang 1t o hse
therefore that if other members are in Agreement,
the proposals should be submitted 1 the Safety
First Committee, the 8.A. Institute of Electrical
Pngineers and the Municipal Association of wris
Africa for their information and action,
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I have reccived a letter from Mr. J. G. Davidson,
the newly appointed Electrical Engineer to the
Port Alfred Municipality. in which he expresses
concern in regard to the methods of earthing
adopted theve,

Port Alfred had no laid-on water supply and ne
serious attempt appears to have been made to try
and obtain effective earthing at consumers pre-
mises. He finds that in most cases a piece of
ordinary conduit stuck in the ground is all that is
provided.

. The majority of the houses are of the wood and
iron variety and as the conduit is in many cases
secured directly to the iron, Mr. Davidson has been
called upon to investigate numerous reports of
houses being “alive.”

The problem of earthing concerns us all for
even those of us who are fortunate enough to have
& water supply system available have to face the
fact that in South Africa sufficiently low values

earth_connection resistance are difficult to
attain, The problem, therefore, assumes greater
Proportions where rural and urban arveas without
& laid-on water supply are concerned.

The rapid vess that is being made in the
sphere nl’wﬂumpe‘mc electrification has brought this
problem to the fore since with the methods of
earthing generally applied, low resistance and high
current earrying capacity are essential to the
system as a means of protection

The difficulty of achieving and maintaining
these conditions lies in the extreme variability of
the earth resistance value consequent on weather
conditions and the lack of a simple and ready
Means either of measuring this resistance or of
ensuring continuity of the earth comnections on
which we rely for safety. The installation of
heavy duty appliances, such as electric stoves,
calls for careful attention to the matter of
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earthing, since the iselation of the faulty appliance
before it acquires a dangercus leakage potential
is rendered uncertain by the fact that the cireuit
{uses on which reliance is placed for isolation, may
require such a large current to blow them, that
unless the earth connection is of a very low order,
it may prevent the flow of the necessary fusing
current. The stoye might therefore remain alive
until discovered with unpleasant or even fatal con-
senuences,

The latest edition of the LE.E. wiring regula-
tions requires that the earth connection resistance
shall not exceed 1 ohm, and that when this is
unattainable, earthing shall be supplemented by
an_earth leakage trip adjusted to operate with 4
leakage current of not more than 80 milli-amperes,

In certain parts of the Continent earth leakage
trips are employed to the exclusion of all other
systems particularly in rural areas.

Unlike the more usual form of earthing, this
system affords protection against leakage poten-
tials without relying on the cirenit fuses or other
form of overhead device for isolation of the faulty
circuit. Isolation is effected by means of cireuit
breakers which take the place of the normal main
or subcirenit switches in the circuit to be
tected, the leakage currents operating a trip, In-
stead of the earth wire from the appliance or
appliances being taken direct to earth it is diverted
through the trip coil. No radical departures are
therefore necessary in regard to the wiring of the
installation.

The Continental type are so designed that even
with hundreds of ohms resistance in the earth
circuit isolation is effected without the leakage
potential exceeding about 40 volts,

1 have had the opportunity of witnessing s
demonstration of the system and thinking that
other members might care to see it in operation,
T have asked representatives of the A.E.G. En.
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gineering Company to bring their model here and
demonstrate it. You will therefore be able to
judge the system for yourseives.

1 understand that the circuit breaker employed
is little more expensive than the standard LC.
gwitch and although it would naturally be im-
possible to substitute it in all existing premises
it appears to me that we might consider its
application to all new installations.

1t would certainly dispense with our problem
of low earth resistance values in conjunction with
domestic supplies and remove the present obliga-
tions to the wholesale use of 3 pin plugs.

Mr. Heydorn (A.E.G.) said many members
might like to see the appliance referred to by Mr.
Horrell. He did not think they could use it
generally, but it was a very good start. It was
more suited to the upcountry than the coastal
towns, To & certain extent they were up against
it. The other day he heard a member say that he
knew of many houses in which the water pipes
were electrified. In Pretoria they had their over-
head mains and on top of that was the earth wire,
but honestly he did not think it worth the money.
Ounly quite recently they had had trouble, when a
little child in a garden received a shock from a
water pipe. She was standing on damp ground
and happened to touch the top of a water pipe.
They carried out an examination and found that
the earth plate was within three feet of the water
pipe. This was the kind of thing they wanted to
Prevent and if they could bfing in a regulation to
prevent it they would be doing something worth
while. (Applause).

Mr. Ralston (D congratulated the author
on his paper. é\;:!;';?:u).ﬁon of earthing ‘va'; more

extensive use of electrical apparatus pertaining to
house usage, He read in the “Star” recently that
the majority of houses in a certain town were not
earthed, The smaller towns who were contem-
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plating change-over were placed in a
ward position particularly where the msl:a.llahon
was of a very old type and the work had bes
carried out in a very slip-shod manner. Were
they to go to a house and say they were con-
demning the wiring because it was not in accor-
dance with the reg;nlnuons,‘7 His experience wag
that most of the old house wirings were far better
on test than some of the new wired houses which
were carried out completely in tubing. Unless
earth plates were put down in a proper way, they
were very little use in a dry climate. It was quite
easy to earth on to a water pipe. The type of
wwratus used for domestic purposes was not
as to provide an earth connection.
'l‘ake lhe keme perhaps the most dangerous ap-
paratus as far as shocks are concerned. It could
be used in & house if there was earth connection
on this implement. The manner of the flex con-
necting an eclectric iron was also unsatisfactory.
They often became frayed and the frayed end
would come in contact w‘ith the spring attached to
the connector. The question of having suitable
earth points on all domestic apparatus will in the
future have to he seriously considered.

Mr. Metelerkamp (Bulawayo) was of the opinion
that earth leakage protection is not the final
solution to the problem, nor will it eliminate every
possible accident,

Mr, Horrell has referved to earth leakage relays
installed at the meter position. These would then
give no protection to accidents on roofs of houses
where overhead services were employed. At the
Port Elizabeth Convention the Chief Inspector of
Machinery, Mr. Clutterbuck, supplied statisties
which showed that, of the 16 18!3] accidents in
1931, six of these were due to “contact with un-
insulated wires and apparatus on roofs.” To
eliminate this possibility the earth leakage relay

ggﬂ wunted on the pole fmm which
the service was taken. The relay would then have
to ba of a waterproof type and the operating coil



sufficiently robust to withsgtand surges and pres-
re rises i i i di

wii i
with which we have to contend on low tension lines
in this country.

With the present high speed of tratfic by means
of motor vehicles, fatal accidents cannot be en-
tirely eliminated, and the same thing applies to
any form of modern powered machinery. As long
as toasters, irons and domestic apparatus are con-
nected by means of a piece of flex accidents must
occur. Out of 2,000 odd fatal accidents which
occurred in homes in Great Britain, only 13 of
these were due to electricity, whilst over ten times
this number were due to people falling down stairs.

He was of the opinion that, provided modern
practice is followed in connection with wiring,
earthing service wires, etc., electrical power is
safer than any other for use in homes.

The President pointed out that the question of
“earthing” had already been dealt with under the
regulations.

Mr. Horrell—(replying to discussion) said he
merely wished to draw atiention to the slight
danger which may exist. The Safety First Com-
mittee have the matter under consideration and he
felt therefore that if they realise that the As-
sociation is fully alive to the position, they will
urge the adoption of the necessary measures, At
a later stage he proposed to submit a resolution
for transmission to the Safety First Committee.
(Hear! Hear!).




_ Some Considerations in the
Selection and Maintenance
of Electricity Meters.

By A. M. ALBERTIJN, B.8ec., AM.LEE,
Test Engineer CITY af CAPETOWN Eleotricity Depa

In the absence of the author Mr. Eastman {Cape
Town) read the following :

Integrating Electricity Meters for Tecording
kilowatt-hours have in recent years received cone
siderable attention not only in ‘the research labor-
atory but also in the hands of the manufacturor,
and the latter, egged on no doubt, by the keen
competition on the market has added his quota
in making the modern meter an article which gives
excellent value for money, A distinetion, how-
ever, must be drawn between the meter ‘which
superficially may appear to be a sound PrOposi-
tion but which only by continual Coaxing ean he
held to the “path of virtue” and the high grade
meter which faithfully continues to
energy delivered to the metered cirenit although
neglected for lengthy periods during which it only
receives a casual glance from the meter reader
when taking. the monthly reading. From this
it should not be inferred that to settle the meter
question a Supply Undertaking need only invest in
good quality meters and then Torget their exis-
tence from a maintenance point of view. A person

ont satisfy'ng himself that it was really Todesd
when he turned the key, A gimilar rguoninr
applies to an electricity meter, ang g system of
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routine inspection and testing of electricity meters
when on service is essential as neglect of this im-
portant factor may result, either in the Supply
Authority losing considerable revenue or indivi-
dual consumers paying for far more than what
they have actually received. It may be argued that
if & census of all meter errors were to be taken the
over-registering meters would in all probability be
counter-balanced by those which under-register
and therefore the Supply Authority neither gains
nor loses. A moment’s reflection, however, will
show that such reasoning is most unjust to the
consumer who pays “in excess” and can only lead
1o loss of goodwill and widespread dissatisfaction.

Before dealing with the actual selection of &
meter to “suit the job” it may be as well to con-
sider briefly a few salient points in the construc-
tion of & meter. .

In a motor meter, the type to which we shall
confine our attention, there is essentially a
rotating armature the revolutions of which are
integrated through suitable gearing on a dial
which is ealibrated in kilowatt hours. Thus speed
of armature > time — K.W. hours and as the

tter may be written power > time it is obvious
that for accurate metering the speed of the arma-
ture must at any instant be proportional to the
power del'vered to the metered circuit.

How closely to this ideal a meter will adhere
during its useful life depends largely on the
materials used in its construction and the atten-
tion which has been given in its design to com-
batting the various factors which tend to destroy

accuracy.

If we consider an electricity meter as an
electric motor with a variable load then the various
components which constitute the load can be
classified as follows :—

() The eddy current brake, ie., the retarding
torque due to the rotation of the meter
dise between the poles of the brake magnet.

(b) The friction of the upper and lower bearings.




(e) The air friction of the rotating parts.
(d) The friction of the dial train,

the flux produced by the shunt and series
windings.

If these individual braking effects were con-
stant in value during the Iife of a moter the
compensation carried out during the initial
testing and adjusting of the meter would suffice
to ensure prolonged aceuracy. Variations, however,
are bound to occur and whereas in a high grads
meter they are likely to be small, they may in an
inferior quality meter, be of such a magnitude as
to entirely destroy the accurncy of the meter,

Let us consider the above-mentioned braking

effects somewhat more in detail.

(a) Is the principal retarding torque and in a
normal meter, except at very low speeds
of the armature, is wnnider‘a{iy in excess
of all others, As a matter of fact, this
torque almost entirely counterbalances the
driving torque and for correetly adjusted
meter we ean assume that g Steady speed
of rotation of the meter armature will be
maintained when the braking effect of the
brake magnet(s) balances the driving
torque.

For a dise of any given material the princi-
pal factors which mtn'i;\!iuh the w}l\w of this
ng torque are the speed of the disc,

the distance of the brake magnet from the
centre of the dise, and the effective flux

the flux it is obvious that any change in
flux with the passage of time will seriousty
affect the accuracy of the meter,
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Henee in a good quality meter we must look
for brake magnets which can be effectively
locked in position after adjustment, and
whose retentivity is above suspicion.

In selecting a meter there is unhappily no
ready test for determining whether the re-
tentivity of the brake magnets is satisfac-
tory and the purchaser must be guided by
the of magn
by the same makers and used in meters
which have had long periods of service,

It may be mentioned, however, that the
manufacture of so called permanent mag-
nets in reliable makes of meters has been
brought to a fine art and trouble in this
direction has been reduced to a minimum,

Regarding the locking of the magnets in
position the writer favours the type of
adjustment in which a magnetic shunt of
the micrometer type is used. This after
adjustment is locked in position by means
of a set screw and as the brake magnets
are permanently fixed in position the pos-
sibility of the adjustments being altered
even though the meter be seriously jarred
luring transport, is very remote.

Moreover a micrometer type of adjustment
considerably facilitates adjusting the meter
and is greatly preferred to the method
where the magnet is bodily moved through
unmarked distances.

(5 THE FRICTION OF THE LOWER AND UPPER
BEARINGS.

Considering the lower bearing first :— A
great deal of paintstaking research work
has been carried out by wmmu investiga-
tors ag to the cause and cure of trouble
with jewels and pivots in meter bearings.

these investigations it appears that
due to the very small area of contact be-
tween the pivot and the cup of the jewel a

"M




pressure of a very high order at least 100
tons per square inch exists at the centre
of the ]pi\'ot fulling away to zero at the
dge.

torn off the pivot, These particles at once
oxidise if exposed to the air and form a
reddish deposit of rust in the cup. This
no doubt acts as a scouring agent in
hastening the destruetion of the pivot and
jewel. It would appear that lubricating the
pivot would go a long Wway to cure the
trouble. M. Rene-Marcel Fichter however
in his paper “Contribution to the study of
Electricity Meters” published in June, 1924
+Revue Genéralé de Velectricite” expressed

it is harmful in 50 far ns when fregh it
collects dust, and when dry it produces a
kind of resinfication forming & solid film
on the jewel.

In & paper by Mr. V. Stott published in the
Jjournal LEE. in 1981 it was shown how-
ever that lubrication did play an important
part in the life of meter pivots and jewels
and tests were made which shewed that
although the presence of oil made no ap-
preciable difference to the initial frictional
torque yet the useful life of the pivot and
Jewel was in eertain instances increased by

@ ) yet a certai
portion of the area will be Inbricated and
its presence moreover greatly minimizes
the forming of rust,

It is of the utmast importance, however,
that the correct type of oil be used and
only such oil as recommended by the

makers should be employed,
tom



The question of lubrieation has only recently
been brought into the limelight

though there are numerous types of meter
jewels and pivots which are not apeclallir
adapted for oiling it is a signifiea

that the manufacturers of a h]gh gmda
American meter have now introduced a new
type of lower bearing which runs in oil and
is rendered oil and dust tight by special
design.

Regarding the upper bearing, the higher the
centre of gﬂvnty of the disc and spindle the

more tendency there will be for increased
friction at this point. balanced
rotor, however, with a centrn of gravity
as low as possible (if pnsalhle below the
point of support) will not suifer from any
appreciable friction at the upper hearing
which will merely function in the nature
of a guide. In a two or three disc poly-
phase meter, however, a fairly high centre
of gravity is & necessary evil and in such
cases the application of a drop of jewel oil
ta tha upper bearing will have beneficial

ults,

(®) AIR FRIGTION.

This is relatively unimportant as it remains
constant dunnx I.he life of t.'ne meter and

rin v
to lbdupt Iuw ful] Toad_dise speeds the

meter suffers htthe disadvantage
from this factor.

() DIAL TRAIN FRICTION.
‘This is a fruitful souree of inaccuracy in a
meter and the following points should be

closely watehed :—

(1) Meshing between worm or pinion on
armature spindle and first gear wheel on
dial train. A fixed meshing position u
essential and is a feature of the majorit

of present-day meters. This means thﬂ
‘when the dial assembly is removed and re- .




placed it will have only one pesition for
engaging with the worm or pinion on the
shaft and the possibility of having & mesh
which is either too tight or which slips, is
avoided.

(2) Cyclometer dials unless of the best
workmanship are liable to introduce a great
deal of friction especially when the figures
are chang.ng on more than one counter
simultaneously, e.g., 99 to 100 and so on,
and it is to be noted that only pointer dials
are considered in the latest Brif tan-
dard Specification for meters. This type of
dial with well cut teeth Accurately meshed
and of robust construction gives excellent
service,

(s) RETARDING TORQUES PECULIAR TO THE TYPE

OF METER.

The retarding torques considered under (a),
(b), {c) and (d) affect both A.C. and D.C.
meters alike, under (e) however, we have
to consider torques peculiar to each class,

D.C. meters, due to their operating principle
have to contend with certain retarding
torques which may assume quite alarming
proportions during the life of the meter
and it is for this reason that it s very
difficult to maintain a similar degree of
accuracy with D.C. as with A.C. meters,
1t is no doubt due to the growing popularity
of A.C. distribution that very little pro-
gress has been made in improving the per-
formance of D.C. meters ang their well
known defects appear to be more or less
taken for granted. Space will not permit

mention

meter will seriously affect the lovy load
aceurzcy of the meter unless
attention gl mvei],xhtn these parts
maintain the rubbing surfaces in a el

and polished condition, Lt
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Regarding the self-braking effect of the
driving flux in an A.C. meter, this will be
negligible if the angular speed of the disc
is very low in comparison with fhe angular
speed of the travelling magnetic field pro-
duced by the alternating series and shunt
fluxes, i.e. the speed of the disc at full load
must be within reasonable limits say within
the order of 40 revolutions per minute.

The overload type of meter is no doubt one
of the great advances in modern meter
technique and the reduction of the effect
of the self-braking torque in this type of
meter has largely contributed to this
achievement.

Whereas in the past the accuracy curve of

a meter commenced to drop when its full
load rating was slightly exceeded and the
meter e excessively slow at 100%
overload, meters are now designed which
have a nearly straight line characteristic
up to 200% overload and more. A con-
siderable reduction in the full load speed
and consequently in the self-braking torque
has contributed largely to the excellent
performance of such meters and whereas
meters in the past had full load disc speeds
of the order of 35 revolutions per minute
the modern overload type meter has a full
Toad disc speed of approximately 15 revolu-
tions per minute.

That such meters are of great value to a
Supply Undertaking will be appreciated as
not only are the number of meter changes,
and sizes to be kept in stock, greatly re-
duced but the overall aceuracy with which
such meters will meter the domestic or in-
dustrial load is also greatly improved, e.g.,
a domestic load varying from a single lamp
to a maximum appliance and lighting load
cannot be metered effect'vely by a meter
having & full load rating to suit the maxi-
mum or peak load of the installation. By



employing a meter of the overload type
however the peak load can with impunity
be considered as 200% overload on the
meter and a meter rated at 1/3 of the
capacity of the former type employed.

With such a meter it will be appreciated that
on light Joads a much higher degree of ac-
curacy of registration can be ohtained.

METER SELECTION.

Having dealt with a few factors governing the
operation of an electricity meter and the corres-
ponding requirements in the design to give satis-
factory service we will now briefly consider the
question of selecting a meter suitable for the cir.
cuit to be metered.

In the alternating eurrent field we have the sim-
ple 2-wire circuit calling for a single-phase meter
of suitable eapacity, and the. polyphase circuit
‘which may be either three phase or four
‘wire call for meters connected directly
in the circuit or in eireuit with the secondaries of
instrument transformers.

As regards single phase meters no particular
problem presents itsell. The maximum load
allowed by the Supply Undertaking on a two-wire
supply will fix the upper limit of the current range
on which the single pl meter will have to
operate and in the majority of cases a 5 or 10
ampere (nominal rating) meter of the overload
type will cover all requirements,

Where polyphase c'renits are concerned, how-
ever, we find that while there is a meter which in
theory will meter the cirenit correctly under all
conditions there are also numerous types of meters
which are theoretically  only correct when
operating under certain conditions of voltage,
current and power factor. A safe rule is to select.
a meter of the former type for unless the condi-
tions peculiar to the requirements of the secon
class are defnitely establisked serjous errors in
metering may arise,
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To illustrate this point we will consider the two
principal polyphase circuits, viz. the three phase,
hree wire circuit and the three phase, four-wire
«cirenit. In metering the former a meter operating
on the two watt meter principle is theoretically
correct for all conditions of load and no errors are
introduced if the current, voltage, or power factor
iz unbalanced.

The two element polyphase meter with indepen-
dent potential and current circuits for each ele-
ment meets this case and if the torque and
inductive load adjustment of the individual
elements have been correctly set the meter as such
should be quite satisfactory.

In the opposite class we find meters having only
one element (one current and one potential coil)
and an inherent constant of V¥ in the gearing of
the dial train, meters with two current and one
potential coil and so on. All these meters will
record correctly only if certain conditions such as
uniformity of phase voltages, currents and power
factor are maintained, and while it is true that
there are certain types of inherently balanced

, ez, motor loads consisting of polyphase
Machines only, which might be metered by this
t¥pe of meter yet the fact that their registration
s on an assumption ean never be overlooked
in the event of any dispute arising over their re-
Eistration and in view of the comparative slight
extra cost of the two element meter there is veally
Mo sound argument for a eompromise.

In the three phase, four-wire ficld we have the
ree element meter with three independent cur-
rent and potential coils which entirely complies
With the theoretical considerations required for
Correct metering and the so called split coil two
element polyphase meter with three current and
£%0 potentinl coils. The assumption here is that
the potential is exactly halanced and as this con-
dlt-rﬁm can never be guaranteed especially at points
Tremoved from the feeding centre, the practice

of using the three element meter is sound.
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1t is true that the three-phase four wire two
element meter will register quite satisfactorily
when the voltages remain balanced and such
meters are effectively used on supplies in close
proximity to a feeding point or on supplies fed
directly from a sub-station but for service in fac-
tories or dwellings in a scattered community they
are more than likely to be a source of trouble to
the meter engineer.

That the errors of a split coil meter can be ap-
preciable is a nt from theoretical considera-
tions which indicate an ervor varying hetween 5%
slow and 4.5% fast where the voltages of the
cirenit are unbalanced to the extent of 55,. The
currents being assumed balanced and the power
factor of the circuit equal to 60° Lagging. With
unbalanced currents these errors may be conside-
ably increased.

INSTRUMENT TRANSFORMERS.

Where instrument transformers have to be
introduced in a metering efreuit it must be borne
in mind that the degree of accuracy with which
the circuit is metered is now a combination of
meter and instrument transformer errors and
although the meter can be regularly tested and
adjusted the instrument transformers are not
likely to share in these tests. In the majority of
instances continuity of supply and circuit condi-
tions make it well nigh impossible to carry out
service tests on instrument transformers ‘when
onee installed.  Great care should be exercised
therefore in the selection of instrument transfor-
mers and only those of reliable make and high
grade accuracy should be considered. The
requirements of the British Standard Specifica-
jon is a useful guide and where current
transformers are concerned a rating of 15 volt
amperes and Class B. accuracy are advisable, It
is essential, that the errors of all instrument trans-
formers should be determined accurately before
the transformers are put into service and if such
tests cannot be earried out by the Supply Under-
taking they should obtain certified copies of tests
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from the makers, The errors, if appreciable
should then be allowed for wh.n calibrating the
meter(s) to be used in cireuit with the transfor-
mers and also in successive service tests.

nstrument transformers unless subjected to
gross abuse (such as heavy overloads or an open
circuited secondary in current transformers) are
highly reliable in their performance. Should there,
however, be any occasion to suspect their treat-
ment, a re-test should be made without delay. A
momentary open eircuit in the secondary of a
current transformer may be sufficient to impair
its aceuracy as apart from any damage which may
caused by the excessive voltage generated in
¢ secondary cireuit, the reclosing of this circuit
{or the switching off of the primary circuit with
an open circuited secondary) may leave the core
in a highly magnetized state which if not de-
magnetized will definitely alter the characteristics
of the transformer.

In passing it may be mentioned that a simple
means of de-magnetizing such a transformer is to
pass an alternating current through the primary
wWinding Jeaving the secondary open circuited, and

ually reduce this current to zero.

METER MAINTENANGE.

The limitations of the present article precludes
the possibility of dealing with meter maintenance
in any detail, It is felt however, that mention
should be made of the following points.

Assuming a meter of reliable make, accurately
adjusted, suited for the circuit to be metered,
Inst but not lenst installed with due care, we have
the essentials for a good start.

INITIAL INSPECTION. :
~ fter the meter has been in service for about
Weel the initial inspection should be made.
This inspection is of primary importance and
on o account be earried out in & casual
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A capable person other than the meter erector
should be entrusted with this task and needless
to say all the results should be recorded carefully
for future reference.

The points to be noted are as follows :
General.

(1) That the meter does not record when there is
no connected load.

(2) That the minimum load on which the meter
records is satisfactory.

(8) That the consumption recorded during the
period the meter has been in circuit is
reasenable for the use to which the service
has been put. This cheek is of particular
importance where instrument transformers
are used, and in such instances every en-
deavour should be made to obtain a de-
finite check against some independent
source of metering. This may the
registeration of sub-meters either tem-
porarily or permanently installed (in the
low tension circuits where high tension
metering is employed) or failing this a
short duration check should be made
against a consumption ealculated from the

lings of ammeters and voltmeters
whose rudmfs have been taken over a
definite time interval—due allowance being
made for the power factor of the circuit
where this is other than unity,

Polyphass Moters.
The additional points to be noted here are :—
(2) Theon phasa thres wire metars_if direot connoctad ©
(4) That the phase votation is correct, i.e., that
the Ingging element is connected to tho
lagging phase,
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and where instrument transformers are
used :—

(6) That the current and potential applied to
each elemant correspond.

(6) That the polarity of each secondary current
is correct,

b) Throe phass four wire meters —if direct contiected
(4) That the voltages on the line terminals are
in order.

(5) That the phase rotation is correct. (where
the type of meter in use is affected by
phase rotation),

and where current transformers are
used :

{6) That the curvent and potential applied to
each element corrvespond.

(7) That the polarity of each secondary current
is correct.

In addifion in all cases where instrument trans-

ers ave used the meter dial constant should

he checked for correspondence with the ratios of
the instrument transformers in use.

ROUTINE INSPEGTION AND TESTS.

The meter having successfully passed the initial
inspection should now be subject to n definite
'h,m-um of maintenance and the following sugges-

ons are made :—

(8) The manthly readings should be carefully
Serutinised and any abnormal increase or
decrease immediately investigated. Should
o read lanation be forthcoming the
meter .ﬁnm be tested and the accuracy

determined
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(b) After the elapse of a definite period of ser-
vice a routine test either “in situ” or in the
testroom (whichever is the more con-
venient) should be made and the meter
cleaned and re-conditioned if necessary.

The extent of the above-mentioned period will
depend on the trustworthiness of the meter in use
and the amount of energy which the meter re-
cords. A period of three vears for single phase
and direct connected polyphase meters, and three
tests per annum for large supply meters should
prove satisfactory. Meters for large supplies will,
in the majority of cases, be in circuit with the
secondaries of instrument transformers and as
test links will no doubt have been provided the
enrrying out of routine tests at frequent intervals
presents no difficulties. Furthermore it should
be noted that meters which are known to develop
defects should receive greater attention, e.g., in
the case of divect current meters, a yearly inspec-
tion and test may be necessary.

In order to carry out the inspection, and tests
mentioned above the following equipment is re-
commended :—

(a) For direst conneoted house-service metars :

A voltage tester of the pocket type or alter-
natively two B.C. Lampholders wired in
series and having suitable leads. By using
miniature lamps (illumination type) of 15
or 20 watt rating, compactness is secured
and pressures of 220 or 380 volts can be
determined with ease.

The starting load can usually be checked by
switching on one or two lamps in the in-
stallation to which the meter is connected.
in certain cases, however, such as meters
installed on power circuits, ete, a load
sufficiently low in wattage cannot be ob-
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tained and the use of a portable load con-
sisting of two lamps say of 40 and 60 watts
rating connected in parallel and installed
in a small box, will be very useful.

(b) For three phase three wire and instrument transformer
connected metars :

(1) An_alternating current voltmeter with
suitable ranges.

{2) A phase rotation indicator— (a simple device

ed on a method due to Varley can readily

be eonstructed—details being given in the
Appendix.) 2

(8) A Power factor indicator.

A single phase portable instrument is now
on Llfe market vl:?nch will indicate correctly
the power factor of a ¢ircuit irrespective of
the polarity of the connections to the cur-
rent and potential crcuits of the instru-
ment. This feature is of particular value
in the correct determination of power factor
as the bogey of doubt as to the accuracy
of the connections is completely eliminated.

&) For routine tests.

(1) One or more rotating substandards with
suitable ranges.

(2) Aload box either of the resistance or of the
so-called phantom load type.

tricity Department, The weight of the complete
Apparatus is about ten pounds, the overall dimen-
sions being 7% x 77 x 5"
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GCONGLUSION,

Only by introcucing and adhering to a definite
policy of meter maintenance can a Supply
Authority guard its revenue and inspire confi.
dence in its consumers,

As stated at the commencement of this article
the modern meter gives excellent value for money,
but there is a reservation to this statement—viz :
provided a good quality meter is selected and
provided that its accuracy is i ally established
and watched. Where this provise is neglected
a state of false security may readily replace a
definite knowledge of the true state of affairs
80 “know thy meters.”

— i

Appendix,

PHASE ROTATION INDICATOR (Figs. 1 and 92,

Twao clear glass 220 volt 20 watt Lamps (R and
B, Fig. 1) and an inductance L consisting of a
220 volt A.C. meter potential ol are connected
as shown. The apparatus is mounted in o gmal]
Dbox and three leads r, w, b, coloured red, white
and blue respectively are used to connect the de-
vice to the supply under test, The lamps R and
B should be distinetly marked red and bige either
by a disc adjacent to the holder gr by means of a
cireular spot of paint on the glass,

By applying the leads W, and b to the ter.
minals of & three phise supply say A, B oo

A h
the phase rotation is as indicated by the arrow,
ie, A is th i
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PHANTOM LOAD (Fig. %)

i consists essentially of a small trans-
former having its primary connected to a 220 volt
gupply and its secondary to the meter under test.
In order to vary the current drawn from the
secondary a tapped resistance (R—Fig. 3) is
connected in series with the external circuit. The
tappings are brought to six terminals as shewn
and the values of the resistances are so chosen
lhn_m::i.vnts varying from 1.25 to 10 amperes are

With this arrangement either 5 or 10 ampere
meters can be tested at 1, } and 1/1 load, the
cm:{nwt;mm for the respective loads being as
under. 5

5 Ampera Meters. 10 Ampere Meters.
C & 4—Full load. C & 1—Full load.
C&5—§ -, c&2-} ”,
cae—} oss-%

The core of the transformer is rectangular in
shape having a cross section 47 x §” and
measuring 4” x 3” on the outside.

The primary (P) consists of approximately
1,800 turns of No. 26 S.W.G. wire wound on one
limb and the secondary (S) of 80 turns of No. 14
W.G. wire wound over the primary. With the
Primary connected to 220 volts A.C. approximately
10 volfs are developed across the secondary
Minals, and a maximum resistance of 5 ohms
(terminal 6) will be needed to obtan the lowest
Qurrent (1.25 amperes). The whole of the ap-
paratus is mounted in & teak box measuring T
X 7" x 5, theterminals 1 to 6 and C being mounted
on an insulated panel above the transformer. A
mled lid protects these. terminals when not in

A and B are two small sockets (5 ampere type)
mounted on the side of the box, the ‘connections
fo these being made by two pin plugs as shewn
in the diagram,
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DISCUSSION.

The President said their thanks were due to Mr.
Eastman for reading this paper, and they would
like him to convey their thanks to Mr. Albertijn
for his most interesting contribution which dealt
with a very important subject. (Applause).

Mr. Rodwell (Johannesburg) said Mr. Albertijn
had struck the right note in his opening remarks
by stating “A distinction, however, must be drawn
between the meter which superficially may appear
to be a sound proposition but which only by con-
tinually coaxing can be held to the ‘path of virtue'
and the high grade meter which faithfully con-
tinues to record the energy delivered although
neglected for lengthy periods, ete.”

Too great stress could not be made on this point.
Cheap meters were a false economy and a con-
tinual source of dissatisfaction to the supply
authority, the test engineer and the consumer. Its
maintenance costs were high, and its useful lifs
period very short. On the other hand the high
grade article was not only a sound engineeri
propositi but correctly each year
electrical energy worth much more than’ the
meters prime cost and was good for very many
years' service. Hence it became a very sound
financial proposition.

The improvenient in A.C. meter design and per-
ormance in recent years had been outstanding.
Considerable alterations had been made in many
leading makes, exemplified hy lightening in con-
struction, greater accessibility. provision of easy
adjustment and simplifying assembly,  Another
feature of recent development was the design of a
meter eapable of carrying a_continuous overload
of 1007 without impairing its accuracy, These
meters seemed to be gaining popularity overseas.

‘The salient points mentioned by
PRl by the author were
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. {a) On the question of brake magnets he was
in entire agreement with the author. Makers of
high grade meters were paying special attention
to the brake magnets and instances of magnets
falling off were very few indeed. They had ex-
perienced this trouble especially in consignments
received just after the war, when they found that
due to this cause meters would speed up to 6% to
10% over a period of twelve months. On the
question of adjustment he was strongly in favour
of having brake magnets permanently fixed in
position and adjustment of speed made by means

a micrometer type of magnetic shunt. Ex-
perience had proved this type to be most satis-
factory in all respects.

(b) He did not think there had been any feature
of the meter that had been debated more keenly
1 the question of using oil in the bottom
ng. Even to-day there was no unanimity on
the point among manufacturers, and he did not for
one moment intend to express any opinion on the
Pros and cons of the subject. In Johannesburg
they received meters with and without il in the
botiom hearings, and, frankly, it was difficult to
detect any difference after several year's running.
eir bearing renewals were very slight and were
confined mostly to meters that had seen extensive
Service. They had not experienced any cases of
Tust, probably due to the dryness of their atmos-
but they did experience very fine dust,
Which was due to mining operations and on account
of which they favoured the dust-proof type of
bearing.

In regard to the new type of American lower
bearing mentioned by the author, some years ago
€y obtained supplies using this type of bearing
i which a small ball bearing was used and the
ing cup filled with oil. It was found that
Within two years the oil beeame very “Tacky” and
h the meters to slow down. In Johannesburg,
-°“"VEJ-. in spite of all the controversy on the
ubject, they did use oil

s



(d) In addition to the points mentioned by the
author under this heading, their experience had
definitely proved that so far as Johannesburg was
coneerned the brass friction tight worm on the
armature spindle was entirely unsuitable, Some
Years ago a very large consignment of meters with
this type of worm were purchased and placed on
circuit without suspicion of the fault. Within
three months, owing to numerous complaints of

i a careful i ion was made,
and it was found that these worms were working
down the armature shaft and out of mesh with the
dial train. The fault was cured by soldering the
worms in position. Even as recently as last month
samples of meters submitted for test with the
same class of worm were found to be loose on their
shaft. So far as the fixed meshing dial was con-
cerned while all were designed to meet a definite
need, some di 5 were outstanding. Cyelo-
meter dials had not proved satisfactory, and they
had standardised on the pointed dial, but the
workmanship and material used should be care-
fully examined.

(e) Under this heading the only debatable point
to his mind was the advisability of an old estab-
lished supply authority with many thousands of
& and 10 ampere meters on its system going in for
new straight line meter, which was capable of re-
#istering correctly up to 2005, load as against
continuing to use meters of a definite capacity,
He did not decry the new meter, and could forsee
its adoption by numerous smaller companies with
satisfactory results, but in a large undertaking
where a regular policy of periodic changing for
reconditional purposes was carried out, the danger
of putting in an ordinary 10 ampere meter in place
of a straight line meter which had been earrying
a heavy overload was so great that the policy be-
came doubtful. He did think, however, that under
modern conditions where so many electrical app-
Hances were available for the household that the
day of the 5 ampere meter was over, and that
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the lowest rating should be the 10-15 ampere size.
With the high grade meter of these sizes its
Aceuracy was such that it picked up correctly even
the lowest load,

Coming to the question of selecting the most
suitable meter, My, Rodwell said that in the single
phase meter, in addition to the points dy
enumerated they must consider the cost of main-
tenance. The most satisfactory meter in their
experience was one in which the unit, consisting
of rotor, brake magnets and dial assembly could
be removed from the case, leaving the electrical
element fixed in the case. As all parts (including
the bottom bearing and top guide) had a definite
fixed position, they could be removed, examined
and replaced without affecting the calibration. A
careful test on a set of tested meters of this type
after complete dismantling of the parts mentioned
and reassembling revealed the majority to be
within 2% error and one had an error of 5%..
The advantage of this type of meter when in-
specting in situ was obvious.

In connection with polyphase circuits the
author was quite sound and the best policy was to
et the right meter for the job.

. The author's comments on meters working off
instrument transformers were essentially sound.
He (the speaker) often thought that these points
Were not fully appreciated, and he was pleased to
Note that the author recommended Class B ac-
euracy, 15 volt ampere rating. The practice in
Johanneshurg after checking ratio and polarity
Was to test and adjust the meter on transformers,
record its degree of accuracy and then test the
Meter as a 5 ampere meter and also record its

cords X

trouble, a new meter tested off transformers o

the required degree of accuracy could be installed

without shutting down the consumer, naturally
orting the secondary side of the transformer

Defore starting operations.
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While on the question of current transformers,
it was to be regretted that BS.L did not insist
that the secondary terminals should be brought out
1o a well-designed terminal box, with an automatic
sell shorting device when the terminal cover was
removed, the terminal box to be kept sealed.

The author's remarks on meter maintenance
were all to the point. He (the speaker) could
appreciate Mr. Albertijn's limitations on the sub-
ject. It was a very large subject, but he thought
if the author had gone more into detail it would
have been greatly appreciated, especially by the
engineers of the smalley undertakings,

The deviee for phantom loading was extremely
useful, and a similar device, but worked off a
selector switch having ranges from 20 watts rising
in 20 watt steps to 100 watts, and then on in 5
ampere steps was in general use at Johannesburg,
and had proved very successful, especially to meter
mechanicians cleaning and reconditioning alter-
nating current meters,

They had to thank Mr, Albertijn for his in-
structive and useful paper. (Applause),

Mr. Foden (East London) said that although
the author favoured the practice of using a three
element meter in preference to a two element
meter in 3-phase, 4 wire cireuits, was it not true
that a certain amount of interaction oceurred in
the 3 element meter which was not present in the
2 element meter, which interaction uffected ne.
curacy? This was particularly so in meters not
of reputable manufacture,

There were meters available counteracting this
interaction by means of a complete magnetic cir-
cuit enclosing the series and shunt magnetic
system.  Had the author found this perfectly
effective? Did the author agree with the practice
that where meters were hought in batehes, final
payment to the suppliers should be witheld until
the meters had passed an acceptance test?
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Mr, Sibson (Graaff Reinet) said he would like
to add his thanks to those already given to Mr.
Albertijn for his interesting and able paper. He
was particularly glad to note the author's remarks
anent the necessity for regular tests of meters
during their normal life. Mr. Albertijn had men-
tioned the two principal reasons for such tests,
viz., the question of revenue and the goodwill of
the public. His reference to goodwill was from
the angle of possible excessive charges, bat the
opposite was equally important. During the last
few months at least four small towns had gone
through the agony of a change over from D.C. to
A.C. associated with a clean sweep of old meters
and the installation of new ones. In each case an
uproar had resulted when it had become evident
that the new meters gave considerably higher re-
gistrations. Protest meetings had been held and
widely-signed petitions presented, and it had been

ly difficult for engint ane 1l
to convince consumers of their good fortune in the
past and to induce & sense of satisfaction with the
new conditions (Laughter). In Graaff Reinet,
where in March the change over was effected, they
had 800 consumers largely served by 5 and 10
ampere meters, and it soon became clear that the

in was an X
factor in regard to the goodwill of the publie. In
order to make the matter clear, a number: of
meters were selected at random, and the following
test results obtained on the usual light load test of
20 watts ;— 8% did not move at all, 259 wer=
Mmore than 1007, slow, 30% were between
50% and 1007, slow. 207, were between 25% and
509 slow, and the balance were between 0 and
259 slow. (Laughter). He gave them figures us
they might be of interest to those contemplating
a change-over in the near future. (Applause).

Mr. Councillor Fowkes (Cape Town) said that
a8 & mere councillor with no pretensions whatever
£ any expert or technical knowledge of the matter
under discussion, it would be unwise for him 1o
$XPress any opinion on any of the technical points

t had been raised in Mr. Albertijn’s able and
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instructive paper. But there were one or two
implieati from the ial side which
might be worth while considering. The installing
of accurate and reliable meters was of the utmost
importance seeing that the meter was the principle
connecting link between the manufacturing and
the sales side of the organisation. As the re-
tiring President had remarked, “future load
building must come from the domestic consumer,”
and he thougni they would all agree that it was
extremely desirable to obtain the confidence and
goodwill of the consumers, who should have every
confidence that the meters installed would ac-
curately register the current consumed by them
and for which they would have to pay. Tt seemed
to him that a certain amount of publicity propa-
ganda in regard to the reliability and aceuracy of
the modern meter might be of advantage in
helping to build up that goodwill and confidence.
In that connection they had to bear in mind that
they had to secura the goodwill of the housewife.
As a_general rule women were to some extent
afraid of the possible dangers arising from the use
of electricity. It was part of their duty to try and
remove these misconeeptions, and to give con-
sumers every confidence that they would receive
good_service from their electrical appliances.
The Women's Municipal Association in Cape Town
had approached them with a view to organising a
series of lectures on the use of electricity, in-
cluding the remedying of minor faults. * This
showed that women to-day were becoming alive to
the fact that electricity eould do everything in the
home that was claimed for it, and from that point
of view Mr. Albertijn's paper was not only very
opportune, but also very interesting, (Applause).

Mr. Dwyer (De Aar) said, My Albertijn was to
he eongratulated for an excellent presentation on
the all-important subject of meter maintenance,
His experience had been that the servieing of
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tion of all meters. Inmost of the smaller schemes
the purchase of accurate testing equipment was
out of the question in view of its high initial cost,
but he was sure that by following the suggestions
contained in Mr. Albertijn’s paper, losses would
to a large extent be obviated. Mr. Sibson had
quoted figures of tests taken on D.C. meters after
a change-over, and he could bear Mr Sibson out
that they were not exaggerated. Results of his
(the speaker's) tests revealed more or less the
same result when he completed the change-over
at De Aar twelve months ago. (Applause).

Mr. Metelerkamp (Bulawayo) said that Mr.
Albertijn very ably and concisely stated the im-
portance of metering in any undertaking. He
has illustrated the fallacy of purehasing meters on
P

A point of particular interest in the paper was
the inaccuracy of the 2 element split coil meter
under certain conditions as compared with the 3
element 3 coil meter. The author has justified
his statement “that the use of 3 elsment meters

i8 sound” though approximately 807 higher in
e,

The points as raised regarding the accuracy
curve of meters demonstrate the advantage of a
4 wire service for domestic consumers.

_ Mr. Clinton (Salisbury) said that having at one
time worked ms. an assistant to Mr. Albertijn, he
Was in a position to appreciate the immense
amount of work he had put into his paper.
had stressed the point of purchasing meters from
reputable makers, but even rose

and it was still necessary to carry out periodic
tests to determine whether a meter wus playing
the game. He remembered an incident of a meter
of beautiful make, but owing to an alteration in
the design a very serious fault developed, & fault
Which, if he remembered aright, was to the ad-
vantage of the undertaking. This defect was 1ot
discovered for some considerable time. For that
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reason the remarks on page 107 of Mr. Albertijn’s
paper were of tremendous importance, Meter
maintenance cost money and it was for engineers
to determine what were the economics of meter

i The author i three years
as the limit beyond which one should not 0 with-
out testing a meter. e would like My, Albertijn
to give them figures and a census of tests carried
out periodically at Cape Town. Such figures
would be highly appreciated by members general-
ly.  Another point was the correctness of the
Varley test under all conditions, THe had used it
for some time and believed it was not always cor-
rect.

M. Councillor Phillips (Salishury) fully agreed
with Mr. Hassett. Control was nécessary, not only
in regard to installations, but also repairing work
which could now be done by uny Tom, Dick or
Harry.

REPLY TO DISCUSSION,

Replying to the discussion Mr. Eastman said
that with regard to the rating of meters they had
in Cape Town standardised on 15-ampere 3-phase,
3-element meters of 150, rating and 10-ampere,
single-phase meters of 300% rating. Very fow
2-element, 3-phase meters were in use for the
reason that, with the exception of high tension
bulk supplies, all 3-phase supplies were given on
the 3-phase, 4-wire system, on which system the
the 2-clement meters could not. be trusted to give
accurate results. In Cape Town every care was
taken to eliminate as far as practicable any possi-
hility of justifiable complaints regarding meter

number of meters used. This went to show that
a system of careful meter maintenance not only
safeguarded the revenue of the undertaking but
showed also the extent to which it ensured the
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goodwill of the public. Goodwill was prized above
everything and the Council was pre) to pay
for it, realising that money spent in this direction

me back again. The split-coil types of meters
mentioned by Mr. Meterlekamp was not used be-
cause they were inherently not as accurate as the
3-clement meters on a 3-phase, 4-wire system of
supply. Experience in Cape Town was that the
aceuracy of high grade A.C. meters did not vary
to a very great extent within the useful life of
the meters, and he laid upon the table data of tests
results in this connection.

Mr. Horrell asked Mr. Rodwell whether in
Johanneshurg they had experienced any difficulty
eaused by lightning in regard to 3 phase meters?

Mr. Rodwell replied that he had never heard of
any effects from lightning. The fact that the
:Ihles were all uiderground would make a dif-
erence,

Mr. Harvey : At Springs we have all single
phase meters with overhead connections, and we
have never experienced any trouble with lightning.

Mr. Damant (Natal Inst. Engineers) regretted
very much that he was unable to nt at the
opening session of the Convention. He appreciated
the invitation extended to the Natal Institute of

gineers, and had listened with great interest to
Mr. Albertijn’s paper. He congratulated the
author upon the lucid manner in which he had
Jealt with the of and their main-
tenance, One or two points, however, might have
been enlarged upon concerning the nature of the
testing apparatus, This would have been very
useful to the smaller undertakings. The matter
Was one of economics and the problem was to
a5certain how much or rather how little to spend
in order to obtain 4 maximum benefit. He be-
lieved that in Cape Towi the normal period for
testing was three years and he would like to know
how this particular period was arrived at, and if
it could be applied generally. 1f not would the
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uthor give an indication as to how often tests
:I’muld = ied out in small undertakings? IHe
had had experience of high-class meters that had
been in commission for eight years, and they were
as accurate to-day as when they were first in-
stalled. That indicated that for some types of
meters it was not necessary to test and overhaul
every three years. He again thanked the Con-
vention for its. invitation to the Natal Institute,
and hoped the Association would long continue to
co-operate with that body. (Applause),

Mr. Jagger (Ladysmith) referring to Mr. Hor-
rell's question regarding the effects of lightning
on meters, Mr, Jagger said that in Ladysmith they
were subject to very severe thunderstorms and
after the change over from a Direct Current sup-
uply to an Alternating Current supply it was
found that a large number of meters were being:
damaged by the lightning surges on the Supply
Mains, To overcome this trouble a simple light-
ning arrestor device was connected to the con-
sumer’s service lines and the result has been very
satisfactory, not more than three or four meters
being damaged by lightning in a year,

Mr. Ralston (Dundee) agreed with those
speakers who had pointed out that in the smaller
towns there was great difficulty in getting Coun-
cillors to understand the necessity of aceurato
instruments for testing purposes. Whilst some
Councillors did not mind giving Civil Engineers
42,000 for odd jobs when the poor Electrical ln-
gineer needed £200 for testing apparatus there
was always a demure. 1f Councillors would take
the view that in order to protect the revenue side
of their electricity undertakings it was absolutely
essential that their meters should be tested in an
efficient manner, he thought that they would
provide some instruments,

Mr. Brown (Volksrust) théught the provision
of testing instruments should be included in the
original scheme submitted by the consulting en-
gineer, otherwise there was no hope of their
getting the instruments they required.




Mr. Eastman, replying further to the discussion,
said that it was evident that the problems of the
smaller undertakings were different from those
of the larger ones in regard to the maintenance
of meters and testing equipments. He was unable
to answer the question as to what time should
elapse between tests in smaller undertakings, but
he put forward the suggestion that it should be
made as short as possible. He undertook to convey
to Mr. Albertijn the request for suggestions con-
cerning meter testing equipment suitable for the
smaller undertakings, Replying to the question
raised on the accuracy of new meters, he stated
that a recent test of 4,483 new meters showed that
8,572, or 79.7%., were within the limits of a

rance of plus or minus 2%, 3 did not record at
all, 4 were more than 2%, slow and 904 were more
than 29, fast.

The President : 1 am sure you would like to
accord Mr. Eastman our thanks for his remarks,
and also to thank Mr. Albertijn for his paper,
which has resulted in sach a profitable discussion.

REPLY TO DISCUSSION.
communicated by Mr. Atbertiin.

Mr, Foden (East London) raises the point as
1o Whether the interaction in a three-clement
Meter was not greater than in & two-element.
meter, and affected the accuracy.

As the elements in a threeelement meter are
usually in closer proximity than those in a two-
:‘::em. meter the possibility of interaction is

Makers are, however, alive to the unwanted
straying of the magnetic fluxes from one element
to the other, and there are three-element
meters on the market which are so0 designed as to
Teduce interaction to a minimum.
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The type where a complete magnetic shunt en-
closes. t}’xreaeries and shunt magnetic systems of
each individual element, and also the type where
the centre part of the disc is composed of an in-
sulating material leaving only an annular metallic
ring rotating between the poles of the clement,
was found to be satisfactory.

arding the controversy as to the prefera-
bilﬁ;gni zwg or three element meters, the follow-
ing extract has been taken from an editorial
article in “The proceedings of the Meter Engineers
Technical Association” (England) of March 1928,
may be of interest :—

“Thers are four methods available for metering o
three phase four wire circult, viz. t—

(a) Three singlo phnse meters;

(b) A three-phase four-wire three-element
meter;

(€) A three-phase, fotit-wire, two-element,
split-coll. meter;

and;
(d) A threemhase, thres-wire, twa-clement
meter uscd in Junction with three current

transformers with their secondaries con.
nected in delta.

The results of an investigation as to which
method is the best were published in an article
which appeared in the ‘Flectrical Review' of April
9th, 1926, under the title “Three Phase Four-wire
metering,” and seemed to prove that methods (a)
and (b) were equally satisfactory from the point
of view of accuracy ‘but that (b} possesses many
points in its favour and is to be recommended.
Metheds (c) and (d) were proved to be extremely
inaccurate under certain eonditions and were it
consequence ruled out as being unsatisfactory,

In the ‘Electrical World* of danuary 14ih, 1928,
an exactly similar verdict is given in an article
+Four-wire Metering,” which is based on data ob.
tained from experiments carried out by the Meter
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Department of the Memphis Power & Light Com-
pany, US.A, and, as a direct result of these
experiments, the Company which operates an ex-
tensive three-phase four-wire network (finally
decided to adopt the threeelement meter as
standard.

. In conelusion the Editor comments “That it is
interesting and siguificant to note that at least
two undertakings in this country at which similar
investigations were made came to precisely the
same conclusions, and likewise adopted the three-
element meter.”

Regarding the payment for new meters, the
Purchaser would have to be guided by the quality
of the goods and the standing of the manufzcturer.

If there was any doubt as to the quality of the
Meters as a whole or any component part thereof,
OF if there was a possibility that defccts due to
assembly might exist, it would certainly be ad-
Visable to withold the final payment until the
Purchaser was satisfied that all meters were satis-
Tactory,

On the other hand, where large quantities of
Similar meters were purchased from a manu-
Tacturer of repute, it might be uneconomical to the

Aser and cause unnecessary delay in pay-
ment if all the meters were tested before settling
the aceount,

During the period of delivery there is usually
atuple e 1o tect s Jarge percentage of the
meters delivered, and no difficulty should be ex-
Perienced when dealing with a maker of repute to
Obtain replacements for defective meters or parts
Which might be found subsequent to the date on
Which the final payment for the complete consign-
™ent had been made.

1t is the practice with the Electricity Depart:

taral the Gty of Capetown to allfor s m:ﬂﬂ}:;
ith each meter supplied. s e

that each individual meter will be tested by the
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maker before shipment, and the possibility of de-
fective meters ipped is thus guarded
against.

Mr. Clinton (Salisbury) raises the point as to
the correctness of the Varley Test under all con-
ditions.

It is not quite clear what conditions Mr. Clinton
refers to. The phase rotation indicator deseribed
in the paper will not indicate the phuse displace-
ment of the terminals to which it js applied., eg.,
whether applied to a throe phase three wire supply
or to a two-phase three wire supply a bright and
dull lamp will still result.

Provided, however, that the correctness of the
voltages on the terminals has been initially estab-
lished by independent means, then there can be no
doubt that the phase rotation will be correctly
indicated by the glowing of the lamps—this from
theoretical considerations,

Mr. Damant (Natal Inst. Engineers), requests
further information regarding the period for car-
rying out routine tests,

At present a period of three years was adhered
to for single phase meters, as experience had
shown that certain makes of meter Tequired ad-
Jjusting at the end of this period,

No hard and fast rule can however be laid down,
and the routine tesf period should be chosen
to suit the type of meter on service,. As Mr.
Damant points out, certain meters will, after
eight years service, still be quite accurate, and a
period considerably in excess of three years could
be fixed for meters of such a type.

In 1927 a committes was set up by the Meter
Engincers Technical Association (Enslan) e o
vestigate the question of Periodical Meter Testing,
and from the replies received from 25 members
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attached to Electricity Supply Undertakings, the

Committee's recommendation for the time intervals

between periodic tests was as follows :—

(1) £C. Meters—Single-Phase 5 years
(2) A.C. Meters—Polyphass

Capacities up to 50 K.V.A. 3 years

above 50 K.V.A. 1 year

(3) D.C. Meters—Mercury-Motor Type 4 yeurs

(4) D.C. Meters—Amp-hour

1 year

(8) D.C. and A.C. Meters—Clock Type
Capacities up to 50 K.V.A 7 years
ve 50 K.V.A. 1 year

No recommendation was made with regard lo
Watthour Commutator type meters; it was con-
sidered that their use for house service work (in-
cluding large consumers) was either confined to
users who adopted their own special construction
Or otherwise oo restricted to render a general
Fecommendation practicable.

Although the above may be taken as a guide it
should be noted that statistical records of meter
aceuracy should be the basis for determining the

e period during which a meter can be left in
service without attention.

Moreover, us such records are bound to vary
for different Undertakings (irrespective of
Whether they are large or small), the fixing of the
Youtine test interval is best determined by each
Undertaking individually.

STATUS OF ELEGTRICAL ENGINEERS.

The President then read the following telegram
f10m the Chairman of the Certifieated Engincers
Ssociation :—
“Regrot nom nttendance, circumstances weighed against
e, hope Conference finds time to develop Enginec’s



Introducing this subject, Mr. Rodwell (Johan-
nesburg) said he had been asked to do so for the
purpose of discussion and a decision as to the
steps, if any, the Assoeiation should take to im-
prove the present position. They had seen ad-
vertisements in the press asking for applications
for positions as electrical engineers to small towns
at salaries of £25 to £27 10s, per month, 1t was,

of course, absurd to suppose that fully qualified
ineers w the ibilities of

o
plant of £10 000 value and upwards at such
salaries, Such action must necessarily result in
the small towns receiving inefficient and unsat’s-
factory service and probably bad advice, ultimately
mulcting the ratepayers in heavy loss,

At the annual dinner of the Certificated
trical and Mechanical Engineers of South Africa,
Dr. Hans Pirow referred to the elosed professions,
such as those of doctors, i

only of themselves, but of those they served,

Subsequently the glaring inadequacy of the

present position had been brought to their notice

through the press and by members of various en-

gineering |9ciat|eail Lm;xely as the result of thess
A tifi

and
Technical Societies of South Africa had taken the
matter up and had formed a strong committee to
report to the main executive on the matter, The
committee consisted of representatives from the
South African Institute of Electrical Engineers
and the South African Institution of Engineers,

tion of Certificated Electrical and Mechanical En-
gineers and others,

While many of their members were also mem-
bers of one or other of these societies, he was of
opinion that as an Association they should co-
operate in every possible way. ‘e therefore
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moved that the Associated Scientific and Technical
Societies of Sonth Afriea be communicated with
and assured of the wholehearted support of the
Association in their efforts to improve the status
of the engineer by legislation for the benefit of
South Africa as a whole. (Applause).

Mr. Ralston (Dundee) said he had been instru-
mental in forwarding the status of Engineers this
little bit owing to the fact that he had made a
eontribution to a paper recently read on the sub-
ject, the author being Mr. Linderman. He was

d by the is ina for
& certificated Engineer with a knowledge of all
branches of engineering for a princely sum of £25
per month, and in the same paper was an adver-
tisement for a Compound Manager at £40 & month
Wwith free house, free light, ete. He mentioned
this point in the way of comparisons. They had
Sanitary Inspectors who were earning £30 to £85
per month, Ience there was every reason why
the Association should strive for the recognition
of Engineers. (Applause).

Mr. Horrell (Pretoria) was glad this matter had
been raised, he had occasion to refer to it in Johan-
nesburg recently in connection with Certificated
Engineers, As you are aware, there are two types
of Engineers Certificates :—

(1) That obtained by examination and
(2) That generally known as & “Service
Ticket.”

In special cases where a man has been
holding & position for some years, and
the Government lm;lulscd:nr rules that n;e
position which he holds requires a cer-
tificated engineer an endorsed certificate
is given, ie., a ticket for that particular

post, and for that post only.
The granting of such certificates o unqualified
engincors. (which although endorsed for the post
Which the holder fills) does not add to the prestige



of the certificated engineer, and it is to be hoped
therefore that the authorities will see fit to adopt
a definite poliey in the future.

Mr. Clinton (Salisbury) said he must apologise
for his name being brought into the discussion
without having had notice of the subject under
discussion. in regard to the question of status,
he felt that their value in the market places of the
world was not going to be helped in the way Mr.
Ralston imagined. Status was needed for the pro-
tection of the general public whom they served,
and it would not improve engineers’ remuneration
until the publie’s opinion on the engineer's value
changed. The public had a very poor idea of
engineers generally, due to the fact that plumbers
and others posed as engineers. Before thes
reached the stage of discussing details and qualifi-
cations he thought it essential to obtain recognition
by means of a private bill to give engineers
standing stmilar to that enjoyed by architects, ac-
countants and others. In his opinion the drafting
and promotion of a private bill would be by far the
best course to adobt, and that such a bill should
be first distributed to members, (Applause),

Mr. Harvey (Springs) thought the Association
should write a letter to the Institute of Certifi-
cated Engineers requesting them to make re-
presentations to the Government to abolish the
service certificate entirely.  This subjeet was
ably dealt with in a paper by Mr. Clinton, which
covered the whole ground in a nutshell, and it was
a pity that paper was not available at the Con-
vention.

Mr. Milton (Elec. Supply Com.) agreed with
Mr. Clinton but pointed out that the meeting
should not lose sight of the factors which had to
be considered when the “Ticket” was introduced
by the Mines and Works Act of the Union, and
in order that the position might be clear in the
minds of those present, he reviewed the position
a8 he understood it.
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When the certificate of competency was intro-
duced, it was fully realized by those in authority
that many excellent engincers would have suffered
considerable p had it been necessary for
them to sit for a written examination. Certain
concessions were therefore made in the case of
well established engineers in charge of plant, and
“Tickets” were issued in terms of the regulations
(No. 282) to such men.

The regulation setting out the qualifications re-
Quired for a certificate without examination was,
however, insufficient to meet every case at the
inception.

The “Service Ticket” enabled an engineer to
take an appointment anywhere in the Union, but
there was, however, a further class of engineer
Who in terms of the regulation required to be
certificated but who would probably find it ex-
tremely difficult to satisfy the examiners of their

petency in & written i and at the
same time was not qualified for a “Service Ticket

In consequence, the authorities, in order to avoid
imposing a hardship, decided to grant what are
commonly called “Local Service Tickets” to men
Who had been in charge of plant of over 200 ELP.
Tor a number of years and proved themselves com-

nt, as it was felt that such men were com-
Petent to handle the plant with which they were
iliar.

Quite fam;

These “Local Service Tickets” entitled operatives
to take charge of their own plant at the particular
Dlace in which they were employed at the time
When the ticket was granted, but did mot entitle

lese men to obtain a post anywhere else where
8 “Ticket” was required by Law. It was probably
mmtnnl that a certain number of “Service
Tickets” and “Loeal Tickets” were granted to
Persons whom later experience may have shown
m being sufficiently qualified to hold such



At the present time, the only people entitled to
“Service Tickets” are engineers who come into the
country from overseas, as no engineer is in charge
of plant of 1,000 H.P. in the Union who does not
possess a “Ticket.” Such men from overseas s
might be granted “Service Tickets” to-day would
naturally be men of wide experience and fully en-
titled to senior pogsitions, and it did not seem
reasonable that any argument should be put for-
ward to compel such men to write examinations.
In the circumstances, it appeared that to-day only
such men as were fully qualified could obtain a
“Ticket.”

Mr. Milton further stated that some mention
had been made of the practical experience of men
writing for their “Tickets." In this respect the
regulations provided that the Examining Board
should satisfy itself that the applicant for ex-
amination had served an apprenticeship or pupil-
age in the particular branch of engineering for
which the “Ticket" was required and that he
mxaed_ a sufficient knuwledge of trha construc-

tion, and opx n of ery
which he would be entitled to control when in pos-
session of the “Ticket” applied for. There was
also a certain age limit imposed and certain re.
quirements were demanded as regards ability,
sobriety and general conduct.

This meant of course that, for example a
University student could not go’ straight from the
University to the examining Board and write the
examination and so obtain his “Ticket" when in
reality the student probably had no experience of
the operation of plant or the control of men. It
was reasonable to assume that if the Examining
Board did its duty, certificates could only be ob-
tained by men of sufficient experience,

Coupled with this question of certificates and
the status of the engineer, mention had heen made
of the extremely low rates of pay which were
offered by Municipalities to men whose status
entitled them to far better remuneration, and the
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remark had been passed that no Municipality could
get a really fully certified or sufficiently qualified
man to take a position at the low rates of pay
offered. Unfortunately, during recent years there
had been a glut of qualified men on the market.

Whilst the Commission had always urged that
an engineer should be paid a salary commensurate
with his ability, it had been told by more than one
group of Councillors that really excellent men were
available at the low rates of pay offered. Coun-
cillors had therefore asked why they should ot
endeavour to abtain the services of these qualified
men as cheaply as possible.

1t was all very well, said the Councillors, to say
that they were not playing the game; the Coun-
cillors' first duty, however, was to obtain services
for the Ratepayers they represented at the lowest
possible cost to the Municipality.

In considering this question it seemed that the
Convention wwfup u.?uxnst a very human diffi-
culty, and the human aspect robbed the Associa-
tion of the support which it should get from the
ranks of qualified engineers. Qualified men in
Monetary diffieulties especially when married and
caring for a family, were inclined to disregard
status in the interests of supplying accommoda-
tion, food and elothing for their families.

Mr. Milton hoped that his remarks might be of
acsisancn i the harties diseussion of the question
before the meeting, as it was as well to be warned
of some of the difficulties with which the Associa-
tion would be faced when pushing this matter
forward.

Mr. Councillor McLean (Port Elizabeth) said a
Temark made by Mr. Horrell to the effect that
councillors did not understand, brought him (the
Sheaker) to his feet. (Laughter). 11 he might be
of to say so, he had attended conferences
Tieig2uncillors, medical men, civil engineers, pub-

ity agents and others, but mever in the course
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of his experience had he attended a conference like
this one, He eonsidered that electrical engineers
were the most serious and quietest Municipal em-
ployees he had ever met (laughter).

In regard to status, they, as highly technical
men should do all they eould to raise it.

That morning they had heard another phase
of the question. Yesterday they were told about
the salaries paid in . . . . . . and that morning Mr.
Sibson and the member for De Aar supplied
another answer, namely that every ten years the
meters were tested and after the expiration of
that period it was found that there was no revenue
from them. (Laughter).

He had been a teacher for 82 years, and knew
a little about certificates. So far as he was con-
cerned he thought there was far too much value
placed upon university certificates in regard to
technical work (hear, hear), In his view it was
essential that an Electrical Engineer should have
an equal amount of practical as well as theoretical
training.

As an Association they should strive with all
the power they possessed to get themselves re-
cognised and insist (even in small municipalities)
that no person should be allowed to control an
electricity undertaking, who was not competent
: tt:.:l . it nnﬁl theoreti . He it
lated them upon the serious way in which the,
had discussed munieipal undertakings, but (hmlgh{
they should concentrate a little more upon im-
proving their own status, (Applause),

Mr. Wright (Benoni) said there was just one
point which appeared to be more important than
service certificates for men who had held their
jobs. A mechanical engineer came along, filled
in o form, and no questions were asked regarding
his knowledge of practical Electrical Engineering.
In his own case he served an apprenticeship both
43 a mechanical and and electrical engineer. He
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applied to take two examinations and in each in-
stance received a reply to the effect that he was
not eligible for a mechanical certificate. He
applied again, and three days before the examina-
tion he received a letter saying that he had to
interview the Chairman of the Board, whom he
Was able to convince that he was a fit and proper
candidate, He sat for the examination, and was
successful, but he knew of cases in which men,
Plumbers or anything else, got a certificate simply
by sitting for the examination, and without any
question being asked about practical experience,

Mr. Damant (Natal Inst. Engineers) said that
in 1932 he had the honour and privilege of being
the Chairman of the Natal branch of the Cer-
fificated Engineers Association, and in his
Presidential Address he raised this very point.
He pointed out that the various Societies were
Working quite independently of each other. In

opinion it would be to their mutual advantage
for the several Societies to come under the control
of the associated body. This matter had been now
taken up and the Natal branch were pressing it
orward. Good work in the same direction was
being done in Johannesburg and elsewhere. If
they wanted the matter to go further the other
Societies should become interested, and by that
Ieans Engineers might atiain the object they had
view. What was required was a general char-
for Engineers, such as they had in other
SOuntries, It was with this idea in view that the
% ted Societies were now working, and he
"Mhumt members of the Association vould eo-
to bring about this very worthy object.
(Applansey

Mr. Rodwell (Johannesburg) thought that the
{estion of affiliating with other Societies was oné
t should be considered by the Association. It
Sould best be left in the hands of the Council
o he moved that the council be instructed £o g0
{hto the question of their possible affilintion With
@ Seientific Societies of Seuth Africa.
Mr. Dwyer (De Aar) seconded.



Mr. Ross (Potehefstroom) said, It appears most
unfair, especially to the overseas man who holds
the “Board of Trade Ticket” which is acceptable
and recognized in any part of the world and con-
sequently more valuable than a certificate issued
in this Country, yet, when holding both, to be
offered even £30 per month. Surely, if the
Government can insist on certificated men being
placed in charge of certain plant, they should also
msist on fair remuneration being paid for the
services and qualifieations called for, in the form

4 minimum salary, (Applause).

Mr. Rodwell (Johannesburg) said he thought
the position enunciated by Mr. Milton had been
somewhat misunderstood. What Mr. Milton has
said was perfectly correct that engineers from
overseas had been granted tickets to work in South
Africa. This, however, was only being done in
regard to specialists in a certain line, and for
which the required talent was not available in
this country. He (the speaker) suggested that
this was a very good thing indeed,

The motion was then agreed to unanimously,
after which the Convention adjourned.

visiTS,

In the afternoon visits were paid to the Pieter-
maritzburg Sub-Station of the Electricity Supply
Commission and also to Nestleds Chocolate Fac-
tmfg. A visit was also made to the FElectrical
Exhibition at the City Hall.
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WEDNESDAY, 25th September, 1935,

Th.e Convention resumed at 9.30 am. with the
President in the Chair.

RELIEF OF RATES.

The President said that in connection with the
question of the Relief of Rates, the Council at its
Neeting that morning, had decided to send out a
cireular letter similar to that sent out last year,
and to draw attention to certain clauses in the
Electricity Act.

Mr. Councillor Dely (Pretoria) said that as a
Counciller he favoured the taking of profits from
an Electricity Undertaking, He thought the As-
sociation were going beyond their province to
Suggest that the Government should be approached
In regard to the matter. Such a proposal should
emanate from the Town Councils who desired it
and the Association should not touch it. Electrical

gineers of towns and cities should remember
that, thew were official servants of the Municipal

es, therefore any such suggestions should be
Submitted to the Town Councils and certainly not
€0 to the Government.

Mr. Councillor McLean (Port Elizabeth): On a
Point of order-—is it the intention to send it to
the Government?

The President : No, but to send it to the Ad-
Winistrators of each of the four P:_-m-:ncceg mr_
2ely—same thing) and to the various COTpOl
bioms. " think the point is that Councils hold the

ew that Electricity must be supplied as cheaply
a3 Bosaible, and it i intended to send & reminder

Mr. Councillor Dely (Pretoria) said this wis &
Matter of municipal ,’;ul(icy, 1t should not be for-
2otten that the Councils had to maintain ulhd“
SeTvices, same of them at & considerable loss, and
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he did not think any Municipal Council would
resent such a resolution as sugyested, he thought
it would probably be ignored. Was it advisable
for a v like this fo put forward suggestions
that would be ignored?

Mr. Councillor Fowkes (Cape Town) said he was
sorry as a brother Councillor that he could not
agree with the previous speaker. He did not
think any of them were against an electric light
undertaking contributing a certain amount of any
profit it might make for the Relief of Rates but

e did agree with the suggestion made by the
Council that they should try and keep that con-
tribution within reasonable limits. It had been
said, he could not say with how much truth, that
a certain Municipality in one year made a profit
of £18,000, but the Town Council in their wisdom
decided that the Flectricity department should
contribute £20,000 to the Relief of Rates, with
the result that the undertaking made a loss of
£2,000. (Laughter). He did not think any of them
would agree with a policy of that kind. It was
recognised in Great Britain, America and in other
countries that there should be a limit to the
amount taken from any public utility undertaking
for the Relief of Rates. The principle was that
an undertaking should not endeavour to make as
much profit as possible, but that it should render
the service for which it was created at as low a
price as possible. (Applause),

Mr. Councillor Coppinger (Krugersdorp) as-
sociated himself with the opposition to the decision
of the Council. He did not think the Convention
was aware of the implications of the motion which
were that a Municipality was not to be allowed to
trade at all. If there was a loss of say £,
on the transport department, was that to be borne
by the rates, and when a profit was made on the
electrieity supply was it to be handed back to the
consumer?  He belioved that any Municipality
that had the interests of the people at heart would
keep the eost of Electricity as low as possible, but
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he did not believe that this Congress had the right
ix a maximum of 13%, on Capital Expenditure
for the Relief of Rates. (Hear, hear).

The President : We are not making any such
proposal. We arve merely directing attention to
the practice in Great Britain. We are not attem-

Dting to dictate in any way.

Mr. Councillor Coppinger : I understand the
Eon-m to sdy that the profits were to be limited
o

The President : No, that is quite wrong.

Mr. Allison (Mayor of Pietermaritzburg) said
there were certnin aspects of the matter which
should be considered, Whilst having no objection
to the Convention sending out a eertain document
the thought they would be exceeding their duty

)y sending it to the Administrators. This was not
a matter for the Administrators until they heard
rom the Municipalities concerned.  They had
heard & lot about transport losses in other places.
Tn Maritzburg they had up to date made a loss of
£157,000 on their tramway service. Who had
made that up?—the people who drove Il motor
cars and not the people Who rode in the trams.
Mr. Milton had mentioned that the Government
did not offer to legislate for the Municipalitics,
vith the Electricity Commis-
ion made a profit, what were

With the Electricity Supply Commission the posi-
tion was quite dltf},m:ft? so that it was no ust

ing it as an example of what should be done.
1 Commission was not running other services
for the benefit of the people it was serving, 2
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as the Municipalities who were making a profit
out of their undertakings were in a position to
spend that money upon other necessary services
for the same people who contribute to the other
Municipal services. When a loss was made on the
Electricity Department the bill was footed out of
the Rates. If in the next 20 years they made a
profit, were they going to square off the other
accounts? That was the whole thing. If there
Wwas 4 loss it must come out of revenue, Therefore
it was only fair to take the profits and apply them
to the other services. Last year the wattles de-
partment in Maritzburg made a profit, but this
year there was a loss. How was the Joss to be
met? The whole financial undertaking was
financed from the ordinary fund of the Muni-
clpality, therefore they could not divoree them.
The best way was to limit the contribution to
Revenue and have a Betterment Fund, The money
for pensions and gratuities had to come out of
Revenue. That had been going on for years and
they must be very careful in these matters. It
looked very simple but when they went into it
deeply they found the difficulties. He strongly
objected to the Administrators being brought into
the matter.

Mr. Horrell (Pretorin) asked if they were not
regarding this matter from an entirely wrong
angle? We, as engineers, are merely striving to
reduce the cost of electricity in order to encourage
its greater use and to induce industrialists to
establish their works in our towns, In this way
we can reduce our working costs still further and
80 benefit consumers as a whole,

The President : T think there is a lot of mis-
understanding regarding the decision of the Coun-
cil. T will ask the Secretary to read the circular
letter which was sent ont.

The Secretary then read the cireular lotter of
January 22nd, 1935, on the subjeet,
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Mr. Metelerkamp (Bulawayo) moved that the
matter be referred back to the Council for further
consideration and that it be brought up again the
following morning.

Mr. Horrell (Pretoria) seconded.

M. Councillor MeLean (Port Elizabeth) said he
would like to say a few words in reply to the
Mayor of Maritzburg. Mr. Allison had made cer-
tain statements which showed that he had not
grasped the meaning of the resolution which the
Convention wished to go forward. It seemed
from what Mr. Allison had told them that there
Was something wrong with the Electricity De-
partment in Maritzburg when they made such &
loss, If it were true that the transportation de-
partment was making a loss then the people

Mr. Allison : That was bad management.

Mr. McLean said that was the politicians way
of budgetting, They had made up that £12,000
in the half-ycar. The matter was becoming $o

profits from their Electricity Undertakings and
Creating a deficit in the department on the years
Working, Municipal business shoukd be run on
Businesé prineiples, and not on busines mefhoct:

ere was a mighty difference between the two.

to take profits

undertakings it
would become

ﬁ‘ff they were going to continue
m certain of their business
:n?;c.l':“ that other departments

Mr. Allison had stated that the Convention
should not send forward resolutions such as that
Proposed bui he (the speaker) could not imagine
Why an intalligent bedy ke the Convention should
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not make suggestions to the Counci It was not
proposed to lay down anything definite. He could
ee nothing in the proposal to which any reason-
able Councillor should take exception.

Mr. Allison : I do not object to the resolution
going forward, but to its being sent to the Ad-
ministrators.

Mr. Councillor Cresswell (Ladysmith) was not
in favour of the proposal heing sent to the Ad-
ministrators, There were such differences in this
country that if they made it a National affair it
would hit the smaller Municipalities very hard,
Some of them had been struggling for years and
the only hope they had of existing was by taking
something from the Electricity profits for the
Relief of Rates. If the proposal went forward to
the Administrators it might bring untold trouble
to a lot of Municipalities. They should be very
careful in the matter.

Mr. Milton (Elec. Supply Com.) said that so far
¢ was aware, this matter was under the con-
sideration of the Administrators at the moment,
but that the resolution of the Convention would
serve to prove to them that the Association was
alive to the requirements of a really successful
electricity undertaking funetioning in the interests
of the community concerned.

Mr. Councillor Hassett (Springs) moved that
the matter be submitted to the Transvaal Munici-
pal Congress.

The President pointed out that the matter was
one affecting all the Provinces. He could not see
how they could refer it to one Province only.

would best be served by not sending the resolution
to the Administrators, s
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The resolution that a circular letter be for-
warded to the Town Councils only was agreed to.

WORLD POWER CONFERENGE.

Mr. Horrell (Pretoria) who laid on the table the
sub-committee report of the past year, said that it
will be remembered that the matier of our contri-
bution towards the expenses of the S.A. National
Committee of the Warld Power Conference Was
discussed at our last Convention, when it was felt
that it was unfair that we should be called upon
1o contribute £10, having regard to the nature of
gur membershi- 1t was then decided to con-

ribute

The benefits aceruing to our Association from
the World Power Conference are perhaps a little
obscure in view of our distance from the seat from
the Conference. We have, however, been re-
Presented at their meetings on several occasions
by Dr. van der Bijl, Mr. Swingler and others.

It had also been suggested that a sectional
meeting should be held in Johanneshurg next year
in conjunction with the Empire Exhibition. Un-
fortunately it was felt that the phenomenal in-
dustrial nctivity in the Union at present made it
impossible for Engineers and their staffs o devote

e time necessary to successful organisation of
such a meeting at the present time. 1t was hopad,
however, that it would be possible to arrange for
such a meeting in the near future.

It is harly necessary to detail the immense bene-
fits which would accrue to our Engineers from the
staging of such a meeting in South Africa.

The S.A, National Committee had to meet ce-
tain expenditure and until recently the Electricity
Supply Commission had borne the whole G088
which amounted to some £30_per mnnum. The
Association's thanks were thus due to the Com-
mission for their action in the past.
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He felt certain they will agree with him, how-
ever, that our Association should bear its share
and in view of the proposal to extend the scope
of the Association he felt that we are now in a
position to contribute the £10 which has been
asked for. He therefore proposed that this As-
sociation contribute the sum of £10 towards the
expenses of the S.A. National Committee of the
World Power Conference,

Mr. Councillor McLean (Port Elizaabeth)
seconded, and the motion was earried,

HOUSE SERVICE CONNECTIONS,

The President said there was one other matter
to be cleared up. At last year's Convention the
question of overhead connections was discussed
and it was stated that the Government preferred
that they should be made inside the room. He
would ask Mr. Eastman to speak on this subject,

Mr, Eastman (Cape Town) mentioned that at
the Salisbury Convention Mr. Clutterbuck had
asked members of the Assoeiation to consider
means whereby connections could be made be-
tween the outside and inside portions of the
econsumers’ connection in such a way as to prevent
accidental contact with live parts, if TIeCessary
even {o the extent of making the connection inside
the premises. The Cape Town Council held that
it was undesirable for Munici s to be
required to enter premises unless it was quite
unavoidable, and the Electricity Department had
therefore, considered ways and means of meeting
Mr.‘ C]rutlerl:uc!t'& W’IB'IEJE form the safety and also

ly when
it came to Mr. Swingler's notice recently that
“line taps” could be obtained with insulating
covers a few samples were installed in exposed
places and a report on what had been done was
made to Mr. Clutterbuek with a view, in due
course, to receiving an expression of opinion on
this method of making the connection, The sam-
ples had not been in use for a long enough time

s
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for it to be determined whether they would be
entirely satisfactory in practice and there had not
been sufficient time for Mr. Clutterbuck to reply
to a letter written to him in this connection, but
he (Mr. Eastman) had spoken to him at the Con-
vention and understood that he was prepared to
make a statement on the question, The Joint
could be made by this methed quickly and in-
expensively, and the insulated line tap, of which
a sample was handed round for inspection, could
be purchased in large quantities for aEmt 5d. each,

Mr. Clutterbuck (Chief Inspector of Factories)
said he could add very little to what had heen
stated by Mr. Eastman, At previous Conventions
he had directed the attention of members to the
numerous accidents caused by persons coming in
contact with uninsulated conductors or portions
of conductors on the roofs of buildings, Many of
these occurred at the point where the service lines
were joined to the house system, Mr. Swingler
went into the matter and found a type of insulated
connector which it was considered would be a
suitable substitute for the taped joint. He has
Several of these connectors undergoing test in
various situations {n Cape Town and if these are
found satisfactory it is proposed to recommend
their use in cases where it is imposgible to make
the jeint inside the roof. (Mr, Clutterbuck ex-
hibited samples of the connector for the inspection
of members).

. My Brown (Volksrust) asked what was the ob-
Ject of making the connection inside if they could
make it on the reof?

The President : 1 believe it is the practice to
make it outside the roof, but last vear Mr. Clutter-
buck said it should be inside,

Mr. Clutterbuck : The trouble is that in many
Cases, owing to defective workmanship in making
the joint, a portion of the conductor is exposed,
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Mr. Ralston (Dundee) said he would like to ask
Mr. Clutterbuck whether the insulation of the
neutral was required by the Department?

Mr. Ciutterbuck : The Reguiations at present
definitely do not require that the neutral shall be
insulated but aceidents have occurred due to con-
imet with the nentral and it is possible that the
Seetion which exempts this eonductor will be de-
leted when the Regulations are amended,

Mr. Eastman (Cape Town) said the joint under
discussion was relatively inexpensive to make. The
one submitted by Mr. Clutterbuck did not cost
much—he believed it could be purchased in large
quantities for 41d. or 5d.

The President : A careless workman might in-
volve you in an accident.

Mr. Stevens (Alice) said the eost of the worlk
must be borne in mind. In the smaller Munici-
palities it was necessary to do the work as cheaply
as possible. He thought the cost of the joint sub-
mitted would be cheaper than the cost of a man
spending an hour on making a joint.

The President : 1 sugpest that a number of
these joints be obtained and be tried out, and
then perhaps we can discuss the matter again
next year,

Mr., Wright (Benoni): Is it not a fact that the
V.LR. wire still comes out of the roof?

The President : Yes, that is go.



Street Lighting.

There are so many aspects of Street Lighting
and each one has its own particular problem or
peculiarity. Volumes have been written on this
subject and it is impossible within the com;
this paper to give anything but a brief survey of
the more important factors such as Engineers
have to consider.

The general problems of street lighting have
often been stated and will probably be familiar to
you. Not everyone however, recognises how
difficult a problem it is. Street Lighting is in
many ways unique among the tasks undertaken
by the lluminating Engineer. Nowhere else does
he meet quite so awkward a set of indeterminate
factors, or quite so exacting requirements, and so
little money with which to fulfil them,

On the technical side there is a host of problems,
The very shape of the area to be illuminated is
unusual—a long narraw strip, generally neither
straight or flat. On either side are the two nar-
rower strips of the footways, and beyond them
again, in most instances, the fronis of the
buildings. This area the Engineer must so light
that ail the various users of the highway may be
able to see as they go about their particular
business, Tis aim, above everything else, must
be “aceident-proof lighting.” "The householder
must sée safely the way to his door, and the police-
man must he able to see to protect him. But the
motorist is by far the hardest to please. He
wighes to proceed down the earriageway at speeds
up to say forty miles per hour, in all weather, with
the certainty of seeing any obstruction in his path,
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whether it be a cat or a eart. Not merely, it should
be noted, an assurance that when anything is there
he will see it, but a positive indication that the
ahead is clear.  Unfortunately he is so placed
that he views the surface of the road at glancing
incidence, when perspective plays strange tricks
in fore-shortening great lengths of road into a
small compass, and in causing quite small areas to
bulk largely in the field of view. Most discon-
certing factor of all, the reflecting properties of
the road surface change in a most unexpected and
irresponsible fashion, playing havoc with all pre-
dictions of its appearance. Every shower of rain
alters the istics and some-
times just when the Lighting Engineer has learned
how to turn these eaprices to good account, some
other public authority, not under his eontrol, re-
surfaces the road and his work is undone.

There are, therefore, in addition to financial and
maintenance questions such technical problems as
the height and the location of the light sources,
distribution of intensity and of illumination and
the amount of illumination necessary : problems
of photometry (which in street lighting is a study
in itself, particularly where large difference of
colour are involved such as oceur with discharge
lamps) and the more nebulous problems of visi-
bility, re, appearance of the street, shadows
and elugive dark patches—problems which are
very difficult to solve quantitatively, yet which
are right at the heart of street lighting.

Cost is perhaps the chief problem : if he could
only spend more, it would be easy to so light
streets that everyone could see with the same
certainty as in daylight. This was in fact, done
in certain temporary spectacular installations
(during TLR.H. Prince George's visit), and is

+ approached in the best permanent installations.
Except in the most important thoroughfares such
expenditure is at present out of the question, and
the Lighting Engineer must needs get as many
quarts as he can from a very small pint pot. His

(4]



financial p I:!ems include the proper propor-
tioning of initial and maintenance cost, and here
due regard must be paid to the reactions of the
respensible Council,

The much more exacting conditions on the road
brought about by the larger number of road users
and the greater speed of travel necessitate a much
higher standard of lighting than used to be ade-
quate when speeds were slower and vehicles fewer,

By the lighting of streets I mean the rendering
of objects in them easily visible as the motor
driver or ecyclist sees them when travelling.
Modern_street lighting on normal roads is for
safety first and for psychological and ssthetic
effects second. The objeet is to see things. You
would be astonished if you realised how often this
fact is forgotten and street lighting installations
put up which seem to be designed with the object
of making seeing difficult to the Motorist. In
earlier days it was different. Lights were then
put in the streets as beacons to mark the way and
as a deterent to malefactors. The police stll re-
quwe lighting for the same purpose. I think it

be taken for granted that hghtinx ‘which will
glve safety to cars, lorries and pedestrians will
amply suffice for police aupemsinn purposes,

May we, therefore, approach our subject from
the point of view of the safety of travellers of all
kinds on the

It will be natural to consider :—

Firstly the dangerous conditions from
which street lighting must protect us.

Secondly, the factors which make for good
and bad seeing, and

Thirdly, the trend of design in modern in-
stallations and roads for meeting the
requirements of good seeing.

[



The great source of danger is, of course, that
the eye is asked to funetion under conditions where
thers is so little light. Let us try to get a sense
of proportion in the matter of illumination levels
by reference Table 1 :—

TABLE OF ILLUMINATION.

Fig. 1.

Foot Candles.
Oriimary Dayiight onn
Ordinary D: L Y X
it o 200
Rn!-is‘inhlg street illuming g‘ﬁg
Badly lighted street”  © 0 0.01
The eye sees by bontx'ut (By contrast we mean
actual difference in brightness or eolour), If

everything was of the same colour and uniformly
bright we could not, even by daylight, distinguish
objects from their backgrounds. There would be
no contrast. We see objects ordinarily by day-
light because either they are of different mlaurs
or of different brightnesses.

Now consider how our eyes react as the day
closes. Before dusk comes, the daylight on an
overeast day has fallen from about 700 to 100 foot
eandles, and seeing on the road is still reasonably
good. The colours in the field of view are still
strongly marked. Dusk is then upon us, and as
daylight fades away the sun sets and the illumina-
tion falls over a period of 80 minutes to about 5
foot candles. At this point you find a number of
ears switching on their lights, and seeing is
seriously Imthu'lng us. In another 10 minutes
the illumination is 2 foot candles and GO per cent
of the ears will have their lights on. At 1 foot
candle, car sidelights are beginning to glare and
seeing is bad. As the light falls to 14 foot candle

. and then to 1/10th, the contrasts which have such
good diserimination in full light have grown less
nnrl less. Not only is this the case, but, her-

re, those properties of the retina “which give us
the sensation of colour are weakening in their
action. The man who hmi a brown jacket and grey
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trousers now appear to have clothes of a uniform
dark colour. But what colour? It is hard to say,
for the colour, though still there is not revealed
by the eye at these low illuminations. The dark
grey lorry which would be seen earlier by daylight
against a somewhat lighter grey road surface now
disappears, because whilst the lorry and its back-
ground are still reflecting back the same relative
proportions of such small amount of light as falls
on them, the dark lorry ecannot become much
darker, but the road eurfw:e w\ nnd does; the
contrast has ble now of
recognising the Al oreh between th lorry and
its background which was formerly so clear.
Therefore whether due to the failure of the eye
to detect difference of colour or to the absolute
change in the difference of brightness of our eon-
{rasts, all contrasts diminish to the vanishing point
as the light goes until, in complete darkness the
eye distinguishes nothing.

The only way, therefore, to improve seeing is to
do all we can to accentuate the contrasts. We
must increase the brightness, either of the objects
to be seen or of their background. The study of
good street lighting is the study of how to make
ontrasts high enough. If this seems very
s and elementary do not on that account

smiss it. It is due to lack of thinking—or to
wrong thinking—on these guestions that so much
of our street lighting is indifferent or bad.

This, however, is the first reason why we must
increase the contrast between the objects to be
seen and their background.

The planning of a street lighting installation to
meet these modern requirements ealls for very
careful consideration, not only from the point of
view of light distribution, but from the point of
view of the selection of equipment.

1 may, perhaps, be permitted to draw your
attention to British Standard Specification’ No.
807 for Street Lighting. As stated in the preface
of this Specification, the Specifieation itself is the



basis upon which street lighting installations can
be designed compared, tenders invited and in-
stallations tested on an equitable basis.

The recommendations of the British Standard
Specification deal with foot candle intensities, and
while this method of designing installations has
been the criterion in the past, you will, I think,
agree that to rely purely on the foot eandle
tensity at a test point is not a guarantee of street
lighting excellence, it is too si
manufacturer, particularly if he happens to be in
any way unscrupulous, to design a refractor that
will give the necessary rating at the test point.

Had it not heen for the British Standard
Specification our street lighting installations
would not have been of so high a standard as they
are.

However, it is quite useful to. lay out an in-
stallation, bearing in mind the requirements at
the B.S.S. test point.

iar with the recommendations
laid down in thls Specification for maximum
il inati and i di

spacing and mounting as indicated below :—

MAXIMUM SPACING AND ROAD-WIDTHS.

1 2 a 4. b 8 %
s [PE—_——
s - T
$ i o
i ot €% 2y i
g3 i i ag
£ i gt EH
E s & i
A, 2-or 150 45" 20
B 10 150° 376" %"
C 0. 168" e
D. 0. 162" 27 5
E. 0. 150 " i
P 0.4 156 196" 89
G 04 156° 196" 89
H. o 156" 196" 3




The design of an installation on the foot eandle
basis specification of minimum intensity at
test point can be regarded as the old principle, the
specification based on brightness and visibility,
the new principle.

Let us consider an installation on the old prin-
ciple. T would go so far as to state that frequently
the lighting installation bears no recognisable re-
lation to the installation as it was planned by the
Engineer.

t us first consider the example of this effect.
This slide indicates the Iso Foot candle plan of an
installation on a section of a roadway defermined
by ealculation.

Now if we endeavour to produce this in per-
xprctnn the peculiar effects are apparent from
e driving seat of a motor car and will be some-
thx ng like the next slide, If we take a photograph
of the actual installation which shews surface re-
flection, you will see what complete havoe has been
made of the installation as originally designed.

Hitherto installations have been designed on the
assumption that a certain standard of illumination
was the mmu end. If we desire to stand in the
road an a newspaper, this illumination eri-
terion wnu]d be the right one.

Now let us consider the planning of an installa-
tion from the view points of the motorist and
visibility.

It will probably be generally agreed that the
requivements of an effective system of street
lighting is this, that the observer should feel con-
f|dent of seeing clearly any object of material size

a considerable distance, without any dis-
mmfnrt due to glare, It is also generally recog-
nised and agreed that objects are seen on a street
on practically every oceasion by silhouette as dark
obmu against a bright background and that
important matter of visibility and good ap-
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pearance is therefore the brightness of the sur-
face. We know by experience that carefully-
placed sources and certain distributions of lighy
can be made to cnn.amre with the peculiarities of
some road surfaces to produce a high brightness
with a fairly even distribution, against which any-
thing can be seen, and to keep small the dark aveas
in which dangers may lurk unnoticed. We know
that sources ought to be fairly high, and on the
outside of curves : and we have various views
about, central suspension,

We all know the effect on a tar macadam road
on a wet night when streaks of brightness appear
to run from the light source to the point of ob-
servation, Now the newer method or prineiple
of high road brightness is to arrange these streaks
in such a manner as to effectively cover the width
of the carriage-way, bearing in mind that any ob-
Ject or ohjects are not thrown into contrast by
virtue of being mear a light source but obtain
contrast from the light situated 800 to 400 feet
away. One fundamental point to remember in
this connection is that high mounting and close
spacing is desirable (Ratio 4 to 1)

During the last two years a considerable advance

as been made in the fechnique of light produc-
tmn. due to the arrival of the Elentnc Discharge

am . The phys has given us ‘“new lamps for
old"— the Electric Discharge Lamp of greater
efficiency and new characteristics. Since it hap-
pens that some of these Lamps are at the mnmcnt
best suited to street lighting, they are be;
veloped and used for that purpose. The Iamp
iz mot a develunment in street Lghhng hut a de-
velopment in lamp making.

Had the Discharge Lamps differed from the old
ones only in their efficiency, it is doubtful whether
many outside the {ochnical world would have
noticed the change, but it so happens that the
light from the Discharge Lamps has characteris-
tics and peculiar -.-o]mm which cause immediate
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comment. It is the colour more than anything
else which has caught the public attention, called
for criticism, and awakened interest in street

Owing to this light source being so radieally and
fundamentally different from that of the metal
nlnment lamp, we have w;th Lhe aid of nﬂectm'r

nmdumng even road aurface Illl:lnmatmn

Leading manufacturers go as to elaim
that this type of ilghtmg is a:mr]ent proof, and
it is the very colour that renders it accident-proof.

As you will see from the slide the lamp is tubu-
lar in shape fitted with standard G.E.S. eap,
having an overall length of 141" and a diameter of
2.

proper consists of an inner tube
lhmugh whlch the discharge takes place. This
tube contains rare gasses at a pressum of a few
millimeters together with a carefully econtrolled
zuantily of mercury. This ig vaporised when the
lischarge is taking place, and the quantity ad-
justed so that the voltage across the lamp ter-
minals shall lie within closely defined limits
depending on the supply voltage on which the
lamp is working, The inner tube is enclosed in
an outer jacket in order to keep the temperature
A& constant as possible.

As the name implies, the lamp owes its effi-
ciency, due to the fact that the discharge
place in mereury vapour under a pressure far
higher than used in the tubular colour lamps.
Under these changed conditions the cohur of hght
emitted is quite different from that radiated by
the blue mercury vapour type.

When analysed spectroscopically, tempera
radiation gives a continuous specl.rnm in wmm
the colours merge into one another without any
definite boundaries, while the light from the mer-
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cury tube gives a discontinuous or line spectrum
in which each wavelength present is represented
by a sharp defined line.

Blue, yellow and green all occur in radiation—
only red is not well represented.

The first size of lamp to be made was one having
a rating of 400 watts, the output of which was
nearly equal to that of a 1,000 watt tungsten
filament lamp,

In the construction of the high pressure mercury
vapour lamp there are two emitting cathodes con-
cealed into a eylindrical glass bulb which eontains
the mercury vapour and other rare gasses, Sur-
rounding this bulb is a second glass which is
evacuafed.

When the lamp is running, the luminous column,
which is % in diameter and 6” long, does not fill
the whole of the inner tube but appears stretched

between the two electrodes,

1t is connected to an A.C. Mains supply through
a stabilising impedance. It is self striking. A
choke coil is employed as an impedance as the
energy loss in it can then be made extremely
s

The efficiency of the 400 Watt High Pressure
Mereury Vapour Lamp (including the losses in the
choke and condenser) is about 38 lumens per watt.
The efficiency of the lamp alone is 40 lumens per
watt. The above figures correspond to a total
light output of approximately 16,000 lumens.

" Te wattage of the lamp (without gear) is 400.
The choke and condenser eonsume 20 watts,
making the total wattage of the complete unit 420
with & power factor of not less than 0.83. This
wattage was chosen in order that the light output
from this lamp should elosely approach that of &
1,000 watt tungsten fliament lamp. The life tests
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on this type of lamp are such, that a manufacturer
can give an average guarantee of 1,500 burning
hours, although we have on rd lamps
approaching 3,000 hours burning.

After the lamp has been switched on, the light
output increases rapidly as the temperature of the
inner tube and the pressure of the mercury vapour
increases, is goes on for about 8 to 4 minutes
during which time the current falls. The normal
operating current is 2 amps., and the initial
starting current about twice this value.

If the supply fails and the lamp is switched off,
it cannot be restarted for a few minutes until its
temperature has fallen. After this time re-
starting will take place automatieally if the power
supply is res . Later improvements have
been effected and the starting time considerably

uced.

In the early lamps, what is known as a starting
‘Wire was used. This consisted of a wire connected
to one of the alkaline electrodes and spiralled
round the inner tube to within a short distance of
the other. In this way the full potential of the
supply acted across a short path in the gas and
increased the ionisation produced by the primary
ions,

In the later lamps a small auxilary electrode
principle was applied to replace the starting wire.
This auxilary electrode is of high resistence, and
is fitted in the foot tube elose to the cap, The
battom end of the jnner tube and the sealing-off

ip are painted with aluminium or platinum to

D up their temperature,

From a street lighting point of view the colour
of light from this lamp has often been eriticised.
We can, and have corrected the colour, When we
add cadium and zine to the extent of a percentage
of 1.5 the effect is to reduce the efficiency of the
Jamp to 30 lumens per wat. We can add cadium
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and zine to enable the percentage of red to be 2.5
but again we reduce the efficiency to 30 lumens
per watt. When the percentage of red is increased
to 4.5 the efficieney falls to 23 lumens per wat.

T now come to, what is perhaps, the most im-
portant part of a street lighting system. You
have in arranging your systems to budget for
capital expenditure and also maintenance cost, and
the lamp is the most important factor, The eapi-
tal cost of a fitting is little or nothing compared
with the cost of the lamp and the amount of
electrical enerxy it consumes during its life.

The street lighting installation in any town
usually consists of a miscellaneous collection of
fittings, posts and lamps, all being mounted and
8] in a different manner. The inspecting,
cleaning and re-lamping of a street lighting system
is usually worked from a depot or the Municipal
Power Station. 1In this country the lighting
usually extends for some miles so that the fur-
thest Jamp on the system has got to be supplied
or replaced from the depot.

In some. systems of maintenance one man with
helpers would be sent out tp replace each burnt
out lamp and, as burn outs occur evenly spread
all over the system area, one days work would
mean that a man with helpers might only put in 15
or 20 lamps,

It is suggested that as the best lamp manu-
facturers to-day, can now produce lamps regularly
which differ comparatively little from one another
as regards life, Lght output and eonsumption,
economies could oe effected and the quality of
street lighting could be improved by replacing all
lamps after they have burned a predetermined
number of hours, that is to say fram 100 to 150
hours before they are expected to fail.
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This systematic replacement. of lamps would
have the following advantages

Fallurs o lamps fn sevieo woud b enormaaly
reduced. While if lamps wers
1000 iurs the wumber of Biacicouts would be ex:

M man -vuld be able to replace considerably more
Iamps per day if he were transported rapidly to the
area fn s whh:h his days work lay, and then replaced
the consee wn the various street

mm, than he ean dp under the eyviam whero
AR R e T, weting frme
Althnngh l! ﬂ.rst, bcr of lamy
okl e
B ramive Lh-t mmht gt stll bum for anecher 100

hours, this loss would gradually, eease as the ex-
perience gai lamps of 4 i
juling t he wed, provided lamps, were obiaivad
from a first manufaeturer, whose experience
enabled him to produce lampe 'of the rating ro-
i lifferent cireuit.
In any case un- small increase in the yamber of lany

ik WOUld e Tacra. i companAated £ by he
Toduced. I:ymn cost of replacing lamps. (Fi
spplied jous Municipeiltics Sesm to indicate
ocis wbot 2 2/6d. for getting u lamp replaced
e iene sy
By dealing with S group system &
closer and simpler check can be kept on the
whole ‘street Tighting systom, wnd by means of
simple monthly reports it would be possible to get
attention drawn to any post or group of posts where
lamp mortality was more thun normal and the cause
conld

alone might
mumm‘m of lamps 0 a8 IG more than neutralise
the loss due to the remaval of lamps before they
‘were burnt out.

F.The lymmn.lc nmnMu of lamps after Lhr:y hl\e bar-
s woull st am)
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You Engineers alone know the number of burn-
outs that oceur on your System, the number of
Iamps that you replace per day, and it is suggested
that in the event of one man replacing 20 lamps
4 day in an irregular manner all over the system,
he could replace at least 100 lamps per day, if
it is carried out on the group replacement system.

Mention has been made of lamp failures in fit-
Ungs. A common failure experienced is a water
failure.  When & lamp is alight and rain splashes
on to it the lamp may not necessarily extinguish
itself at once but when it is switched off and
cools down, an action takes place inside the lamp
owing to the gas filling and a very minute crack
in the shape of an X takes place where the water
has fallen on the lamp. When this lamp is
switched on again next night it will not light
owing to the fact that the bulb has become porus
and air has leaked inside.

Ventilation has been claiming attention and
tests carried out shew that lamp life is not serious-
ly effected in lanterns even up to 500 or 1,000 watt
size where little or no ventilation is in evidence.
We have found by very careful test that a uniform
heat all round the lamp and the lamp helder in an
enclosed lantern has little or no effect upon re-
ducing lnmp life, but a ventilated type of lantern,
especially the type employing an outer globes with
@ hole at the bottom indicates that lamp-failures
may be anticipated, due to the fact that the air
gtréam around the lamp constantly varies, The
hottest point is round the neck, and after all
around the neck is the weak %m‘t of the Jamp and
failure will oceur. Invariably one of the signs
is a blackening of the bulb and the lamp collapses
owing to a hot spot. You alone know your lighting
requirements and draw up your specifieations
accordingly. Manufacturers are anxious to com-
ply with requirements and are spending vast sums
of money on research, the results of which are
brought to your notice in the form of the latest
developments.
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RADIOVISOR

LIGHT ACTUATED

| LIGHTING CONTROL UNITS

AC. or DC,

Low Cost

No Maintenance

No Transformers
No Expendable Parts

Low Current Consumption

No Valves or Sensitive Relays

Full particulars from

Trevor Williams (Pty.) Ltd.,

66, Prince Alfred Sreet. DURBAN.

o, S




35

SIEMENS
SIEMENS (S.A.) LTD.

DURBAN :
3 g x - P.0. Box 6.
Tel. Address: “ ‘iLllM' 8.”

Manufacturers of

Everything Electrical

CONTRACTORS

for
GENERATION, TRANSMISSION, DISTRIBUTION

POWER AND LIGHT.

ARC RECTIFIERS ; BWITCHES
HOUSE SERVICE METERS,

Domestic Appliances; Wotan Lamps;
Insulated and Flexible Cable.

WATERMETERS; TELEPHONE APPARATUS|
ELEGTRIC CLOCKS
BURGLAR AND FIRE ALARM APPARATUS;
EASURING INSTRUMENTS;
TALKIE AND MUSIC TRANSMISSION PLANTS.

TELEFUNKEN WIRELESS SETS.




Tt is to be expected that in the near future the
old method of ealling for tenders on the basis of a
given quantity of street light fittings will be dis-
carded in favour of specifications based ot on
gxz!nh Standard Specification, but on a visibility

As a guide to the newer method, the Tollowing
clauses are suggested as a basis of a specifieation,

SUGGESTED CLAUSES.

Tenders are invited for an artificial lighting
system to be installed on a main thoroughfars
;nn;e — miles in length and having a width of 45
eet.

The surface of the road is tar macadam with a
polished surface due to traffic,

It is proposed to prohibit the use of motor car
lights when the lighting system is in operation.

The speed of the traffic will not exceed 30 miles
per hour and when the lighting system is in opera-
tion, any object or objects in the road when viewed

m the driver's seat of a motor car, must be
visible 200 to 250 feet away.

The mounting and spacing ratio must be stated.

Candle power of lighting units to be stated on
the advance and retreat side of traffic flow, to-
gether with details of the efficiency of the light
source, expressed in terms of lumens per watt,
and the total luminous cutput of the light source
and fittings,

‘The equivalent foot candle brightness not to ex-
ceed 4 to 1.

The above clauses together with the specification
of mechanienl design and construction would

ensure an efficient lighting system and one which
rou;:{;l be proof against accident due to inefficient
ighting.

11611



DISCUSSION.

The President thought they were all greatly
indebted to Mr. Littlewood for his very interesting
paper which, he felt sure, would receive a great
deal of attention. (Applause).

The fullnmng wntn\mhnn hy M. H. A. Tinson
was read by C. B. Armstrong

At the request of Co. Ewez Mr ’n“aon whﬂe on
A visit overseas has 501
gaseousdiseharge Lxmpu (’ur ntreel ligh!mg of
modern design.

Owing to Mr. Tinson's mnunued ubazuca. he has
asked me to present to you a short paper on the
subject. However, as Mr. thllewmd has already
presented a comprehensive paper on street light-
ing, and has also given you details of the mel‘(ury
electric discharge lamp, I have arranged Mr. Tin-
son's paper so as to give you a brief description
of the sodium electric ﬂnschsm lamp which was
not mentioned by Mr, Littlew:

mtrary to what has been done in Europe, the

10 000 lumen lamp has pmved m be more popular
in America than the original 6,000 lumen lamp.
In fact, the 6, 000 lumen lamp is not now con-
red standard. The 10,000 lumen multiple type
Iamu is elightly less efficient than the series type,
because individual lamp current regulation must
b pmti?ed et tquiro\;‘diszlsﬁ mt sh ﬁllmm
energy wal owing an
efficiency of slightly under 40 lumens per watt.

By way of interest it may be stated that the
straight series type 10,000 lumen Sodium lamp
operates at 195 watts and the series insulating
individual lamp transformer type at 220 watts.

Now that these figures have been attained in
the operation of lamps with a light output of
10,000 lumens it may be safely stated that really
high efficiency lamps are available for commercial
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use. Tam fold that the reflector equipment used
in the design of these lamps could be made still
more effective, as regards light control, but as it

to sacrifice some of the higher C.P, values ob-
tainable in the interest of better visibility and
better appearance,

The present form of Sodium lamp consists of a
bulb about 16 inches long and about 3 inches in
diameter. It is made of a special glass enclosing
at each end a coiled filament, which serves as &
cathode, and an open ended box of molybedenum,
which serves as an anode. Thus the lamp has two
anodes and two eathodes. Each anode is con-
nected electrically to one side of the filament coil,
80 that only two conductors lead from each as-
sembly. A Sodium resistant washer is cemented
in the neck of the bulb to prevent the sodium
vapour attacking the seal. A small quantity of
sodium and an additional amount of neon gas are
put into the bulb, the neon being used for starting,

A double-walled evacuated glass flask, about 16}
inches long and 4 inches in diameter is used to
enclose the lamp. This flask is used to prevent
heat loss and is indispensable to the operation of
the lamp,

Most of the light emanates from the sides of
the lamp bulb, o that it is usually operated in a
horizontal position, although this need not neces-
sarily be the case. The mechanical features of
supporting the bulh and vacuum flask are simple,
and the horizontal method of mounting, permits
efficient re-direction of the light by simple re-
flectors or refracting plates.

The exciting eurrent for the cathodes is about
10 amps, at 8 volts, and the arc current about 7
amps. Approximately 185 volts are required to
strike the are, after which approximately 27 volts
are required to maintain it.
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When the tube is cold, the application of the
starting voltage strikes the are in the neon gas
contained in the tube. The limp then glows
brilliantly with the characteristic red colour of
neon.  Sufficient heat is soon stored up to
vaporize the sodium and the lamp gradually
aequires the normal orange-yellow colour of the
sodium vapour cre.  About 20 to 80 minutes are
ﬁeqnimi to build up to maximum output of sodium

ight.

The equipment for operating the lamp includes o
high reactance transformer, capacitor and choke
for radio interference elimination, and a eathode
pre-heating timer. These are so connected that
the are current flows through the lamp cathodes
before reaching the anodes, thus making the arc
current heat the eathodes at starting. The cathode
pre-heating timer consists of a small normally-
closed relay arranged with a thermostat lateh io
prevent the armature of the relay from closing for
approximately 20 seconds, the time req for
the thermostat latch to release the armature. The
timer operating coil is connected across the con-

of the transformer and the thermostat latch
and timer contacts are connecied in series across
the two points where the cathodes are fastened
to the anodes. Thus, as long as the timer con-
tacts are closed, the gap hetween the anodes is
short circuited by the thermostat latch and timer
contacts.

When the eireuit is first energized the thermos-
tat lateh er armature out and keeps
the contacts elosed for the required length of time.
However, the flow of current through the thermos-
tat latch and contacts, which take the place of the
arc temporarily, causes the heating of the ther-
mostat latch, which eventually releases the
armature, allowing the contacts to open, At this
instant the open circuit em.f, of the reactance
transformer will start the sodium lamp.

The timer operating coil remains energized
during the operation of the lamp, but the thermos-
tat latch begins to cool off as scon as the lamp
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stops. Hence, if the power supply is interrupted,
the timer resets and must repeat its cycle before
the lamp will re-start. This insures that the
cathodes will always be adequately pre-heated be-
fore the arc is strucl

With the flask method of construction the lamp
only can readily be renewed, the vacuum flask
Dbeing permanent unless it should be accidently
broken in service.

It will be noted from the figures given above,
that the Sodium lamp operates at approximately
the same efficieney as the Mercury electric dis-
charge lamp,

As a ready reference to the relative efficiencies
of these new light sources and tungsten filament
lamps the following may be of interest :

Tl Owsll Wiy
Walts  1a Tamens gor wott
Sodium, 10,000 lumens 013
Mereary, 17,000 Tnmens o
Tungsten filsment, 17,000 lumons 1,000 1.9

In respect to the economie factors entering into
the i ion of electric disch
lamps, it is an open question at present if the sub-
Ject is entirely considered upon the cost per lumen
hour basis, having regard to the eapital cost in-
Volved. These lamps ave deemed better suited to
the lighting of main highways rather than for
usiness or residential streets. On business streets
the monochromatic nature of the light sources
Tay interfere with shop window displays, sign
lighting etc., or, by contrast with the incandescent
employed for: these purposes, may
an unfavourable impression upon a section of the
Public.  On residential streets, at the present
time, the light intensities provided in most places
18 of a low order, so that for economic reasons it
would seem only possible to improve conditions by
Using larger lamps of the existing kind, in what
might be termed conventional types of fittings,
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Therefore, the field of application at the present
time is most likely to be confined to illuminating
the roads leading into and out of our towns
situated on main highways. Most observers be-
lieve the monochromatic quality of electric dis-
charge lamps affords greater sharpness of detail
than is obtained with a comepondmg intensity
provided by tungsten filament lamps. However,
it seems hardly correct to say that visual Bl:culty
is increased in reference to highway lighting
cause this term contemplates the dlatmz\ushmg
of small objects rather than large ones,

It is doubtful to what extent greater visual
accuity is of value where the real object to be dis-
tinguished is a pedestrian, motor car, ete. But,
by observations of many installations it is de-
finitely considered easier to drive an roadways
illuminated with electric discharge lamps, and thu:
it is likely a decrease in traffic accidents may be
brought about by their use.

The light output size of light source, size of
fitting, mounting height, spacing, and other
factors in the application of lamps to readway
illumination, all have important bearings on the
evaluation of any t{ipe of illuminant, and therefore
the nature of the light source itself alone cannot
be the determining factor.

The author has had the vecent advantage of
personally inspecting both Mercury and Sodium
lighting installations on a large scale. In England
the Mereury lamp is much to the fore auhough
work is in progress on the Sodium lamp. In Hol-
land and Belgium extensive installations of Sedium
lamps are to be found on highways. The lizhtinl
of the Antwerp tunnel is quite imps

Street lighting generally in South Africa com-
pares very favourably with towns of similar size
avaneas, and lt is hoped we can keep in the van

f progress and also do our share in assisting the
devulnpmunt of these new light sources by en-
couraging their commercial aﬁ)hentmn in South
Africa, where they may be employed to advantage.
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Mr. Muller (Krurersdorp) said that in regard
to the question of replacement of lamps in blocks,
he thought 80 days burning hours was correct.

Mr. Foden (East London) quite agreed with the
author that systematic replacement of lamps had
all the advantages he had enumerated. He would,
however. point out. one decitled advantage of that
system which the author appears to have omitted.

There was the legal position of the municipality
where a road or street was normally lighted and
one or two lights were out and an accident occur-
red between vehicles or to pedestrians from any
cause. At the best any legal action drew in the
mumcllmlity, which was undesirable from a pub-

licity standpoint, and particularly so when it was
alleged that the accident was due to bad lighting.

Another point he wanted to stress was in regard
to satisfactory burning hours of lamps, and that
‘was that due regard was not given in many cases
regarding the suitability of design of the fitting,
lmrt from the lamp, for the position it might

py. As an example, inadequate protection
1mm driving rain, and inadequate natural draining
of the fitting away from the lamp, and cable in-

Mr. Redwell (Johannesburg) in congratulating
tlm author on his very able paper, thought he
prcs;ed the opinion of the majority of those
that they would have been content to have
liahned to Mr., Littlewood for a much longer period
than the paper oceupied in presenting, as the sub-
Ject of street lighting had many ramifications
Which were of interest to municipal engineers,

Regarding lighting installations from a utility
Doint of view and the effeciency of light flux dis-
tribution, he would remind the author that
although he put forward a new scheme to obtain
nlem lirhting candutiuns. departing from the iso

nciples laid down in the BSI, little in-
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formation was given how this was to be achieved
in tice, apart from the recommendation of a
‘high mounted fitting and a low pole height spacing
ratio of 4—1.

The author would appreciate the difficulties of
the engineer in charge of a public lighting scheme
in his endeavour to put into practice the ideals of
the designer, on account of the high capital ex-
penditure involved, and he would go further and
state that although individual fittings might be
the last word in efficiency and economy in actual
service an installation laid out according to modern

ice and costing a great deal of money fell far
short of the recommended higher rated mean in-
tensities of the B.S.I. for good arterial lighting,

The table of illumination intensities which the
author put forward gave a figure of .20 foot
candles as reasonably good for street lighting, and
as he (the speaker) presumed this value was a
rated mean figure, he contended that to obtain
this standard (which he did not doubt was highly
desirable) the capital cost was excessive and would
debar the Engineer in control of the lighting ser-
vice of the average town in South Africa from em-
rking upon such a costly scheme,

If a rated mean test figure of .10 foot candles
could be achieved by many engineers, the general
standard of lighting to-day would have to be in-
creased at least 4007,

It was interesting to note the attention given
to street lighting by the British National Com-
mittee of the International Commission on
Mlumination in their preliminary unofficial report
of the 9th plenary meeting held in Berlin and
Karlsruhe in July of this year. The final report
on this item would be looked forward to with in-
terest. There was a general agreement on the
necessity for a further study of background
brightness in relation to visibility, the best means
of producing it and the brightness of the road
surface. It was further submitted that proposals
as to the location on the road at which measure-
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ments should always be taken, thereby enables
international comparison of results to be readily
made. It was also agreed chat in the initial stages
of the study, the eye of the observer should be five
feet above the road surface.

Street lighting had become a subject of inter-
mnational importance, the main point being that by
careful, scientific analysis, maximum values could
be obtained with the capital expenditure available.
This, in some mstnm:v.s, was of necessity very
llmlted and it was in this respect that the findings

a Commission such as the one cited were of
mestlmnbls value, not only to the large under-
taking, but more particularly to the undertaking
where expenditure on street lighting had to be
carried out on very sparing lines.

He would pass briefly over the methods of re-
placements that obtained in the largest cities of
the world, except to state that it was necessary
to zone off the area concerned into districts there-
by enabling replacements to be dealt with in the
most economical manner.

In Johannesburg they had something over 20,000
street Iamps and the ‘question of zoning off was
already in process of completion. It was estimated
that four complete replacements per annum would
be necessary, thereby allocating to each lamp the
nseful life of 1,000 burning hours.

With the limited amount of series street light-
ing systems in Britain, scant attention had been
Ziven to this form of ];zhtmg by the BSI Tt
had been represented to them, however, through
the South Afrumn Standards Institation, that
standard specifieations for this form of lighting
should be included in the B.S.I. publications.

In eonclusion, it might be stated that at the
moment they were passing through a stage of
Yapid transition in the various forms of lamps
thnt were provided. Mention might be made

e gaseous discharge lamp, the coiled eoil fila-
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ment lamp, etc., pointing to the possibility that in
the near future more efficient hght ng might be
obtained with a slight increase in initial capital
expenditure, but showing a big saving by the in-
crease in lumens per watt. (Applause).

Mr. Harvey (Springs) said it gave him much
pleasure to be able to contribute to the discussion
o[ Mr Lnttlewood s most excellent and important

e problems of street lighting was a

subject which deserved much greater attention

n the past. He had had an

opportun(ty nf uslmmg to and reading several

papers which had been given by Mr, Littlewood,

who had certainly given the subject a lot of time
and energy.

Street lighting was really a financial matter,
as the author said, In other words—so much to do,
80 little to do it wif 1 an Engineer came to his
Council and said “I recommend this particular
fitting at 85/-. “the Council as a rule would say
“but why not this one at 25/-7 it looks the same.”
They then went into the technical and intrinsic
side, and after a long and simple explanation the
Council would say “That is so, but is all that im-

portant—they shll look the same e.”  For-
tunately that did not happen at Springs (laughter)

He would like the author tn give them i, Iltt]e

when the lighting Engineer has learned how w
turn these caprices to good account, some other
publie authority not under his control resurfaces
the road and his work is undone” Surely if a
road was resurfaced the new surface must almost
in every detail be the same as the original surface,
the camber could not be altered to any mark or
appreciable extent, and the colour remained the
same.

He was pleased that the author touched upon
the type of lighting so prominent on the Reef,
that was where an attempt had been made to light
up a rond with tubes for poles, 8 iron enamel
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shades, and 40 watt vacuum lamps. The lighting
certainly acted as beacons indicating the road, but
they were a beastly nuisance to motorists, and for
safeﬂrlnvmg it vumld be better to be without lights

In connection with the British Standard speci-
fications dealing with the intensity of lighting,
it certainly had defects, 4nd the unscrupulous
manufacturer might to a_certain extent try to
humbug the consumer. But instead of one test
point, if they called for the light distribution
curves, no unscrupulous manufacturer would be
uble to get away with anything.

The author went on to refer to even distribution.
He (the speaker) would like to know if even dis-
tnhumn could be obtained with the ordinary type
of reflector, or lantern, without a refrator?

With reference to the present phase through
which they were going with the new discharge
tube or lamp, it showed that history repmml it~
self. The Cooper-Hewitt mercury vapour lamp
Wwhen it eame to the front round about 1908, was
compared with other light sources,

The prinicipal advantages claimed for the
Cooper-Hewitt mercury lamp were its high
economy of operation, uniform distribution of
h}.\zht[. absence of glm‘:e and deep shsllomsh lThii
chief disadvantages for some purposes, while
was 4 distinct advantage for others, was the ab-
sence of red rays which gave the light a greenish
appearance and rendered it useless where colours
must be distinguished. In such light red appeared
as dark purple and so the colour of which red was
“n element was

In efficiency the mercury vapour lamp was
superior to most filament lamps, its specific con-
sumption being only .5 watts per candle power.

The superior distribution obtained with better
lighting was utilised in the case of the mereury
lighting lamp, in the lighting of printing presses,
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steel works and machine shops, pipe mills, ete.
The text book from which I am quoting then goes
on to say that many attemps have been made to
use a substance rnr tha Iuthudc that would give
off all the colours in about the proportion that
they existed in sunlight, but nothing better than
mercury has been found.

Although the efficiency of the lamp had been
decidedly improved the colour effect was still Lhz
bugbearer—if he might use the word. If the
colour could be rectified then there would be
nothing to teuch the lamp for street lighting.

With these lamps on & long run of street lighting
would it be possible to use one large choke and one
condenser instead of several small units at each
lamp? He would also like to know how the light
output varied with the life of the lamp, particular-
Iy the lamp that had burned 3,000 hous? Also how
the life and the luminous olltpul, over the life of the
lamp was affected when the colour had been cor-

rected by the use of cadium and zinc? He would
also like to know how the efficiency and distribu-
tion compared with the sodium lamp?

On the chokes referred to what would be the
results if the lamp were connected to a lower
tap than specified, and what would be the result
if it we)e connected an to a higher tap than that
specified !

On the system of maintenance, the scheme of
group changing of lamps: was perfect in theory,
but it would really be expensive in practice. His
experience was that they could always allow 10%,
of the new lamps put in as short life lamps, These
lamps had therefore to be changed long belore the
general run so that in systematic changing they
would be discarding close on 10% good lamps when
replacing the 10%, early failures.

He would like to ask the author whac percentage
of total lamp failures would be put down to water
failures. He assumed that war.er failures would
be non-existent with lanterns with outer globes.
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In the suggested specification, did the author
consider it would be safe to prohibit the use of
motor car lights in any street, as assuming a
failure of supply, a failure of four lamps on ad-
Jjacent poles, and if an accident oceurred, wou'd
not the authority be liable because the lamps were
out? (Applause).

« Horrell (Pretoria) said that he had been
most interested to hear Mr. Harvey’s remarks and
to learn that he has now adopted the new type of
lamp for a portion of the street lighting in Springs,
Surely this represents a complete reversal of the
opinion expressed at the Salisbury Convention,
It may possibly be that Mr. Harvey's condemna-
tion of the system at that Convention influenced
the Chairman of his Committee for, although they
had a trial installation, they did not succeed in
securing its adoption.

He would like to add his congratulations to Mr.
Littlewood on the presentation of such a valuable
paper.

Mr. Rodwell (Johannesburg) suggested that
Pretoria should stamp their disearded lamps. If
it was more efficient to have the group system,
it should be adopted irrespective of whether the
lamps were used again or not. They had had these
lamps in Johannesburg, and they had given every
satisfaction apart from the alleviation of the red
ray. He believed this type of lamp had o great
future befare it.

Mr. Metelerkamp (Bulawayo) added his con-
gratulations to those offered to Mr. Littlewood.

In with the group repl; it system
the economics of this system depend primarily
on the initial cost of the lamp. According to the
figures given by the writer, there would be a loss
of 100/150 burning hours, whereas the cost of
lamp replacement would be reduced by the ratio
of 20 : 100, i.e., one-fifth.
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It is impossible to obtain absolute constant vol-
tage on any street lighting circuit, so that if the
light voltage curve of the lamp in question is con-
sidered, there would be a greater loss of burning
hours on the lamps at the far end of the circuit

than those nearer the substation.

He was of the opinion that, in practice it would
be difficult to justify group replacement of lamps,
exeept perhaps in the cheaper type of low wattage
vacuum lamps.

Mr, Clinton (Salisbury) thought they should ob-
tain more co-operation from the road engineers,
There were certain characteristics of a roadway
which would be very difficult to obviate, but the

ing of roads might und; i 3
and he would like the author to tell them whether
he had any knowledge of experiments being con-
ducted by overseas concerns in this connection.

Mr. Councillor McLean asked to be allowed, as
a_Councillor Member, to thank Mr. Littlewood.
They had an illustration of the effect of this light
in Port Elizabeth. Some dozen or so lamps were
installed on the beach and because of the pea green
colour the experiment was most unfortunate : one
Indy, in fact, rushed her husband off to a doetor
(laughter). If the colour could not be corrected,
he was afraid that so far as the Iadies were con-
cerned this light would never be popular (renewed
laughter)

Mr. Ralston (Dundee) also congratulated the
the author. In his town they were considering
the question of street lighting. Did the 2/6d. men-
tioned by the author inclade the price of the lamp
(Inughter). Also what was the action of the lamp
if the current was interrupted. It was noteworthy
that the eolour of the lamp went back to the days
of the old arc lamp. The question of the lamp
being taken out o? circuit 100 hours before its
completed life was a rathér serious one, and did
the lamp show up a black cat better than a white
cat (more laughter). .
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Mr. Councillor Fowkes (Cape Town) said that in
view of the preponderance of the technical side of
the discussion, perhaps a few comments from &
Jayman might not be out of place. He was pri-
marily interested as a motorist and a user of our
roads, and the views he expressed were those of
the ordinary man in the street. He thought they
all agreed that the |ntr0duct|on of the mowr car
and the resulting conditions caused by the speed
and density of modarn traffic on the prhmp!e
thoroughfares of their eities had brought in their
train entirely new problems in street lighting
which would require to be dealt with, if they would
make their roads reasonably safe under the con-
ditions which now prevailed. In stating as bneﬂy
as possible a few of these problems as they aj
Besrod to it e o6l Nk fiewt 6£ 811 66 Eitlaton
any special knowledge on the subjeet, and he did
not wish to pose either as an expert or as an
authority. He left that to those whose profession
it was to deal with these matters. He thought
the most important factor to be considered from
the road user's point of view was safety, not only
for pedestrians, but also for the motorist, and this
could be summed up in the one word, “visibility."
If they took the specification laid down by Mr.
Littlewood that any ohbject on the road when
viewed from the driver’s seat of a motor car, must
be visible from 200 to 250 feet away—and he
thought that was a reasonable requirement to lay
down, then they must consider ways and means of
bringing this about. He thought they would all
accept the contention that visibility depended on
contrast, either by making the object appear light
against a dark background, or dark against a light
background. The latter appeared to be the most
feasible if not the only method they could adopt
in practice.

The problem therefore appeared to resolve itself
into so illuminating the read surface as to render
objects visible as a dark silhouete against that
light background.
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the of di lamps
had placed increased facilities in the hands of
Engineers which would enable them in future to
intensify the brightness of road surfaces much
more easily and more effectively than had been
possible in the past.

The next step was to use the light available
to the utmost advantage, bearing in mind the
nature of the road surface itself, and the angle
at which the light was reflected to the eve of the
observer. The disadvantages of tarred macadam,
owing to the highly polished state it assumed,
was common knowledge to all of them, and tl
problem of reducing the mirror-like effect par-
ticularly after rain, was one of vital importance.
Tt might mean closer co-operation and under-
standing between the road engineer on the one
hand, and the illumination engineer on the other,
the one to provide a suitable road surface thai
would diffuse and reflect the largest possible
amount of light over a wide area, and the other
to soarrange the source of light as to give maxi-
mum results in the direetion already indicated.

The spacing of light poles, the height of the
lamps above the road, the preeautions to prevent
glare, the focussing or reflection of the light beams
on to the road in the best possible manner, were
matters with which he realised he was not com-
petent to deal, but when one considered the amount
of light obtainable from a motor ear head lamp
with small power, it did raise the question as to
whether such important matters as refleetion and
directional lighting had received the amount of
consideration they deserved in the solution of
street lighting problems,

He knew they would tell him that the crux of
the whole problem was one of cost. e quite
agreed, and that brought him to a point that he
felt sure would interest his brother Councillors.
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In Cape Town the electricity department was
voted a fixed sum annually for street lighting,
and the actual cost to the department had for
some yenrs past exceeded this amount by some

5000 per annum. Consequently any extensions
for improved lighting of existing roads, or the
normal lighting of new roads, was an increased
loss to the department, and it was easy to under-
stand that the committee was very diffident in
increasing this burden. That condition of affairs
did not maka for progress but rather the reverse.
It therefore appeared to him that the more
equitable method would be to reimburse the elec-
tricity undertaking on a basis of actual cost, suffi-
cient to cover interest and redemption on the
lighting installation, maintenance and cost of cur-
rent used. (Applause).

Mr. Eastman (Cape Town) said that the key
point of Mr, Littlewood's paper was the impor-
tance of making objects visible on the road having
particular regard to the great increase in motor
traffic during recent years. Statisties velating to
South Africa on this question are not availabls,
but figures published in the Municipal Journal and
Public Works Engineer (11th May, 1984) showed
that about 279 of the street accidents which
oceurred in England took place at such times that
they could have been influenced by sireet lighting.

There was no branch of lighting engineering in
which performance lagged o far behind require-
ments as street lighting, and it was a matter for
congratulation that the question was being in-
vestigated by the British Standards Institution
from the point of view of providing better visi-
bility as compared with the Institution’s previous
work in epecifying illumination values, A very
important point brought out in Mr. Littlewood's
paper was that under certain conditions, even of
#ood illumination, an object on the road could
Quite invisible. Comparing the fact that in a
Photameter the dividing line between two jllumina-
ed surfaces would disappear only when the
quality of the light of the sourees of illumination
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under test was the same with the conditions ob-
taining when an ohject on the road was illuminated
by street lamps as well as by motor-car head
lamps, he suggested that disappearance of the out-
line of the object could not eccur if the street
lighting units used emitted light of entirely dif-
ferent characteristics from the motor-car head

ps, such as, for example, monochromatic
lighting units of the gaseous vapour type,

He thuuzht it possible that the better definition
of an object in a street illuminated by monochro-
matic sources of light when seen from behind
motor-car head lamps might be due to this prin-

Mr. Littlewood's suggestion regarding the re-
placement of lamps did not take into accounmt
replacements which required to be made through

forseen occurrences including stone throwing.
In Cape Town a large number of reflectors were

designed so that the lamp weuld pro-
Ject conspicuously below, and in certain areas it
was found that they afforded an irresistable tar-
get for stones, air-gun pellets etc. On tesis
being earried out with the reflector turned upside
down it was found that its effectiveness as a strect
lighting unit was actually somewhat improved,
and since the lamp did not then project appreciab-
ly below the edge of the reflectors, losses due to
the causes referred to, had heen reduced very
considerably,

Mr. Councillor Coppinger (Krugersdorp) said
Mr. Littlewood's most interesting paper had been
within the understanding of even a town councillcr.
He wished to ask Mr. Littlewood whether he woull
not consider ten foot standards instead of thirt: Y
foot ones? He realised there were certain diffi-
culties in tho way of the lateral distribution of
hght but he thought it pnssxh]e for Engineers to

re better results in this direction with the
new electrlc discharge lamps. Unlike his colleague
from Krugersdorp, he was very fond of trees, but
Mr. Muller was very fond of lamps (laughter).
This resulted in a perpetual feud between them,
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REFLY TO DISGUSSION.
communicated by Mr. Littlewood.

It has been to me extremely interesting to listen
to the discussion and debate in connection with
Street Lighting and as many of the Spealkers have
touched upon the same subject, I will endeavour
to answer the questions collectively.

In so far as Street Lighting Fittings are con-
cerned, very often sufficient regard is not given
by a Council to the all-important question of
design. Invariably it is a question of price, but
as pointed out in the Paper presented to you, the
price of the fitting is not of great importance when
You consider that it has to envelop a lamp, and
exposure of lamps invariably leads to high mor-
tality and where practieable fittings should be of
an all-enclosed or protective type.

Referring to the question of the design of light-
ing installations and the mounting and spacing
ratio of 4 : 1, if characteristic distribution curves
which are available from Manufacturers, are
carefully studied, and the disposition of the
lighting units arranged in such a manner as to
enable the light flux to adequately overlap, then
a high road brightness can resulf, and it is not
80 much a question of foot candle intensity,

Foot candle intensities between the units of a
system become very misleading and we have found
by experience that sacrificing foot candle intensity
and arranging a more even distribution over the
road surface, results in better visibility.

Criticism has been levelled at the colour of the
electric discharge lamps but a street lighting in-
stallation is, after all, utility first, and msthetic
reason is a secondary consideration.

Experience has shewn that on a spacing ratin
of 4 : 1 and the brightness of the road, the general
intensity of illumination from such light sources
rather overcome the colour effect.
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It is noticeable outside the Town Hall here, the
électric discharge lamps are mounted and spaced
fairly close together, with the result that a good
intensity of illumination is available and one or
two speakers have not realised that this lighting
is by means of discharge lamps. The intensity
has rather overcome the colour prejudice. In
any event the bility obtained from this light
1aﬂul‘ce is superior to that of the tungsten filament
amp.

We have not as yet been able to perfect the
means of controlling a group of these lamps from
one choke or condenser,

With regard to the arrangement of the tappings
on the chokes, the lamps will stand & voltage rise,
If, of course, this takes place over a prolonged

iod, the interior eylinder of the lamp will over-
eat and eventually burst,

As critical voltage has improved the striking
and also the maintenance and the maximum
luminous output of the lamp, it is important that
the tappings laid down by the manufacturer on
the choke eoil are adhered to.

In the early design of lamps the restarting
period after the current had been eut off was
considerable, but we have been able to overcome
that to a certain extent when the restarting time
has been eut down approximately by half,

A gradual drop in voltage does not put the lamp
out. We have had no report from the Johannes-
burg Municipality that the time signal eauses the
lamps to go out.

The efficiency of the mercury discharge lamp
is higher in lumens per watt than that of the
sodium, being 38—40 lumens per watt,

With regard to the question of road surfaces,
this matter is receiving very careful consideration
and experiments and tests have been conducted
overseas and are being conducted in this country
with a view to ascertaining the best surface to
conspire with the street lighting system,
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At a later date information will no doubt be
forthcoming in a comprehensive manner on this
important matter.

It would appear that the must 1mpomnt point
raised is in conneetion with the discarding of
lamps replaced owing to premxsun failure, l will

submit an example basing my contention upon a
number of assumptions. 1am of the opinion that
these figures are conservative but each Engineer
may, of course, correct them to suit his own in—
dividual case.

Start with 100 Jamps. As indicated in the
paper, the cost of replacing lamps in a haphazard
manner is 2/6d. per lamp. _Therefore, the cost of
replacing 100 lamps is £12 108, 0d; the average
life of the lamp is 1, Bﬂﬂ hours. Under the arrange-
ment of group mlmement. a man would have
little difficulty in replacing 100 lamps per day.
For the sake of argument let us reduce this fxgum
to 50. The cost is unlikely to exceed 30/- per
day, for the sake of argument say, £2. Therefore,
the total cost is £4 for the 100 lamps,

To this sum, we must, however, add the value
of lamp hours that we are discarding. It is sug-
gested that lamps should be replaced after, s,
900 hours. Even then, however, a small
of replacements will have to be made due s pre-
mature failures.

Let us assume Mr. Harvey's figure of 10%.
Lamp Wours Discarded.
90 lamps will bo removed afier burning 900 hours,
thereforo, lamp hours lost = 90 % 100 = 0,000,

Coming now to the premature failures we must
make some assumption as to when these 107
failures are replaced. Let us assume after 800
hours (it is obvious that the later the replacement
the greater the waste). Therefore lamp hours
discarded in the case of the 10%, replacement of
premature of failures is 10 x 9,000 = 9,000 as
these lamps have only burned 100 lamp hours,
Therefore the total lamp hours discarded is there-
fore 18,000.
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We must, however, assume a value for the lamp
—let us say 2/—. Therefore the value of one lamp
hour is r therefore the value of 18,000 lamp
hours is :—

24 X 18d. = £1 16, 0d,

‘We still have to make a further allowance. The
10% premature failures have to be replaced hap-
hapard and the cost of replacement is 2/6d. per
lamp. The total cost of replacement (of the 109,
spares) is 25/~

‘The tatal cost therefore of changing 100 lamps

= usaying of £5 B, 0d.

In practice I would suggest that this saving can
be inereased as the basis of calealation is loaded
apainst the group replacement system.

One appreciates the difficulty oncountered
in lighting thoroughfares where trees are in evi-
dence, and sometimes central overhead suspended
units meet the case (although not to be ad-
voeated).

It seems, however, in the case of Krugersdorp
that ornamental units placed fairly close together
and equipped with lamps that will not cause undue

. glare would meet the case,

Street lighting is becoming a matter of in-
creasing importance and I urge upon you not to
allow the estimates for this all important work
to be reduced,

Municipalities have the welfare and safety of

the Public to consider and it is not fair that human
life should be jeopardised for a Municipal Budget.
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High Tension Feeder
Protection
with special reference to the
Pretoria
Electrical Distribution System

and J. WILSON, B.
PRETORIA.

In the absence of the authors, Mr. Horrell
(Pretoria( read the fulluwmg paper on “ High
Tension Feeder Protection” by Messrs. D, H. Hugo
and J. Wilson, Pretoria

INTRODUCTION.

It is not without & certain amount of diffidence
that the authors have accepted the inv Llltmn to
present a paper on the subject of “proteetion” in
view of the many excellent works which are
already in ot ha subject.

While it is too much to expect, therefore to be
able to contribute much of value in a short paper
of this nature, it is nevertheless felt, that, as the
subject is more often than not treated from the
theoretical rather than the practieal point of view,
a short description of the feeder protective sys-
tems adopted for the High Tension reticulation in
Pretoria and their operation under actual fault
conditions will not be without interest.

THE HIGH TENSION FEEDER NETWORK.
Fig. 1 has been prepared to show diagramati-

cally the High Tension Feeder Network which
serves the various step down substations in the
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City. The types and sizes of cables in use, pro-
tective system and transmission voltages are
shown for each feeder.

It will be noted that two primary transmission
voltages are employed, viz : 6,600 volts and 11 000
volts. The 6,600 volt system is the original one
and was inaugurated in 1928 at the time of
chang.ng over from Direct to Alternating Current
generation, It was soon evident, however, that
wil e load centre moving further and further
away from the Puw‘er Stlylﬂoll‘ and with the load

rate, a
higher transmission pressure would offer great
advantages in efficiency and economy of trans-
mission. It has been the policy, therefore, since
1929 to lay 11,000 volt feeders whenever a new
feeder was required, although for some l
these feeders were actually supplied at 6,600 volts.
Since the commissioning of the 12,000 volt gene-
rating plant, installed at the Power Station under
the 1030 extensions, these feeders distribute
energy at 11,000 volts.

It will be noticed that the feeders forming the
high tension network are installed on the ring
system. It follows, therefore, that the automatic
protection installed must be competent to dis-
connect the faulty section at each end without
disturbing the supply to healthy sections of the
network.

Pretoria has relied on one or other of the
“Unit” systems of automatic feeder protection to
achieve this end and the experience gained to date
has not shown any necessity to turn to other
methods.

At the outset all High Tension feeders installed
were of the 6 core type and were protected on the
Merz-Hunter Split Conduetor system. This system,
together with the Callender Hunter Four Core
Protective System was also employed for the older
11 000 volt feeders. Both these systems employ
a special form of cable and as will be seen later,
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the former requires special switchgear arrange-
ment while the latter has to be designed for the
particular feeder which is to be protected.

More recently, however, a change to the Reyrolle
Split Pilot system has been made so far as newly
laid 11,000 volt feeders are concerned and to the
Reyrolle Injector Split Conduetor Protection in the
case of two 11,000 volt, 6 core feeders which had
been laid a year or t-wo ago and supplied at 6,600
volts pending supy 11,000 volts being made
available. Althmlg‘h it has not heen possible to
arrive at definite figures in regard to the relative
«costs of the various systems, owing to the number
of variable factors involved, it would appear that
the Reyrolle Spiit. Pilot System is slightly cheaper
without ineurring any disadvantage so far as its
efficacy is concerned.

The above four systems will now he treated at
greater length and where possible operating ex-
perience will be given.

THE MERL-HUNTER SPLIT CONDUCTOR FEEDER
PROTECTIVE SYSTEM.

This system provides unit protection for each
feeder in the network for which it is installed. Tt
disconnects the feeder at each end if it is faulty
or keeps it in service in the event of severe
straight through fault currents traversing it
should it be sound.

The principle underlying this system is that of
providing two parallel paths per phase within
cable, of equal impedence, in which the current
divides equally provi that the insulation is
sound. On the occurrence of a fault in the cable
Lhm equality of current division is impaired, and
a relay, responsive to the difference of the cur-
rents in the two parallel circuits or splits trips the
circuit breaker at each end of the feeder.

The system requires a cable of special construe-
tion of which three forms are available, viz : the
segmental split, the concentric and the six core
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pattern. The latter pattern has been !dopted m
Pretoria and is shown in section in Fi

this tyDe each split is symmetrically s:tu,nted wtth
respect to all the others and both capacitances
and inductances of all splits are therefore the
same. It hag a further advantage in that the
diametrical a.rrungement of the splits precludes
the ibility of a short circuit between splits,
which would render the protection inoperative.

The principle of the split conductor system of
rotection is shown in Fig. ITL from which it will

The secondaries of these eurrent transformers
are connected to the relays which control the
tripping supply of the circuit breakers at each end
of the feeder. Consequently if the insulation of
the feeder should fail, either to earth or between
phases the relays will operate due to the secondary
emf. set up and the faulty feeder will thus
igclated from the source of supply immediately,
irrespective of the direction of feed.

It will be noted from the figure that a special
form of cireuit breaker is employed at each end
a! thn letder this having two sets of contacts for

m the feeder side. The reason for
uns 15 that in this system of protection the value
of the fault current necessary to operate the relay
varies with the position of the fault. Take the
ease of a fault near one end of the feeder. A
congiderable inequality of the currents in the
splits will be set up at this end eausing the relay
to trip the cirenit hreaker but if the two splits
remain connected at this end the currents in

. at the remote end would remain approximately
equal since the impedances of the splits would be
practically the same. Operation of the relay would
therefore be uncertain. The use of the peci
mrcult breaker, however, ensures separation
two parallel paths so that only the faulty uplit
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will earry eurrent at the end remote from the fault
and the breaker at this end will therefore be
tripped immediately after the first.

The necessity of providing special circuit
breakers add materially to the cost of the system
but is preferable to the alternative method of
employing ordinary eireuit breakers in conjunction
with protective current {ransformers having con-
siderable primary leakage reactance, alme in order
to obtain sufficient reactance to produce the re-
quired difference of current in the evllta the
transformers must have wound primaries. Mory
over, with such a system, the protective trana.
formers have to be designed according to the
characteristies of the particular feeder to be pro-
tected, whereas when the gpecial split phase cir-
cuit breaker is employed the system is universal
and can make use of bar primary type current
transformers.

The fault current settings for split-conductor
gear can be of the order of 80 amperes which i As.
incidentally, the setting employed in Preto
This is the setting, irvespective of the Iength of
the feeder and implies a fault current of 30
amperes at either end of the feeder and 60
amperes at the middle. It is claimed that when
using this system in conjunction with split phase
cireuit breakers it is stable for straight through
currents up o 30,000 amperes.

The system thus provides selective protection
for particular feeders, quite independently of
switching operation, or fault conditions on other
portions of the network. No pilot wires or cables
are required and the protective gear at each end
of the feed&r is complete in itself, not being re-
qui ce against other apparatus at the
‘remote Emi of the feeder.

regards experience gained in the operation

of tha split-conductor system, faults on feeders
rotected by this system have occurred on three
mnonl.onﬂleftn!th the affected
feeder had been in commission for some eight

e7



years.  During excavation work at a position
approximately midway in the length of the feeder,
a pick was driven into the cable, damaging two
splits of adjacent phases. The protective gear
operated immediately, isolating the faulty feeder
at both ends without disturbing the remainder
of the system in any way. A similar fault under
approximately the same conditions oceurred with-
in a short while of the first and again the pro-
tection functioned admirably clearing the feeder
at both ends.

On the third oceasion the fault was again pro-
duced by picking the feeder concerned, but in this
case the fault occurred adjacent to the Power
Station. The circuit breaker at the Power Station
end opened immediately but the circuit breaker at
the remote end failed to operate so that the feeder
remained under pressure until this latter breaker
was tripped by hand. Actually no disturbance
was felt by the remainder of the system as the
fault which had occurred on one split of one phase
only, burnt itself clear almost immediately, Un-

as the spli d rela;

was not provided with an indicator it was not
possible to ascertain whether it had operated or
not and it is therefore possible that it may actuslly
have operated but owing to sluggishness in the
operation of the circuit breaker the latter may
have failed to open. Naturally, when once the
fault had burnt itself clear the fact that the splits
were separated by the opening of the circuit
breaker at the Power Station end would mean that
there would be no difference in the currents at
the remote end and therefore the relay would not
be energised.

Back-up protection is provided in the form of
over-load relayz with graded time lags, and the
fact that the relay at the remote end had not.
operated and that no disturbance was felt on the
rest of the system lends support to the view that
the fault must have burnt itself clear almost in-
stantaneously. Under the circumstances there-
fore it is difficult to say whether the protection
did or did not fail to perform its duty.
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CALLENDER HUNTER SYSTEM OF FEEDER
PROTECTION.

This system which makes use of a 4 core cable
for a 3 phase feeder combines the principles of
Merz-Price and split-conductor protection. A sec~
tional view of the cable is shown in Fig. IV while

ig. V. shows the connections diagrammatically,

Tt will be seen that one phase is split into two
parallel paths and that these splits are taken in
opposite directions through the core of a current
transformer at cach end of the feeder, while the
two plain cores of the other phases and the splits
are taken through the ‘core of an unwound
balancing transformer as shown.

The arrangement is such that while the feeder
is sound the currents in the splits are always
equal, but any kind of fault within the feeder
produces a difference of the currents in the splits
thus causing the relays to operate and trip the
cireuit breakers as in the split conductor protec-
tion. 'This is achieved in the following manner
The currents flowing in the plain cores induce in
the closed circuit formed by the splits, voltages
which are equal and opposite as long as the cur-
rénts are equal. In the event of a fault on either
of the plain cores, the currents through the
balancing transformers become unequal thus dis-
turbing the equality of the voltages in the closed
circuit formed by split core. A current therefore
tirculates in this cireuit giving rise to a current
in the secondary windings of the split conductor
current transformers and so energising the relays
to trip the circuit breakers.

Therefore, for faults on the plain cores the
split core is used as the pilots of a balanced voltage
Merz-Price system.

In the event of a fault on either of the splits
the protection operates according to the split con-
ductor principle. It will be observed that with
this system a fault occurring at one end of the
feeder results in the cireuit breaker opening at
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this end thus leaving the fault current to feed

through two parallel paths of equal ce.

The balancing transformers, hnwevar, introduce

sufficient reactance in the path of the healthy

split to cause sufficient difference in the two eur-

xgm:; (nnfpemte the relay at the remote end from
e faul

This system therefore employs standard three
pole eircuit breakers together with a cable of the
four conductor type. The split conduetor current
transformer and balancing transformer at each
end of the feeder are accommodated in one case
which is usually external to the switchgear, It
is a unit system as in the case of the split conduc-
tor system and provides against all faults in the
protected feeder without permitting the distur-
bance to spread to healthy portions of the system.

As will have heen noted from Fig, I, this system
is employed on only two feeders or more co
the two sections of one feeder. It has, however,
functioned on one occasion when a surge from
another part of the system led to an insulation
breakdown in a joint hox on the feeder close to
the power station. The affected section of the
feeder was immediately isolated at both ends so
that the operation was entirely satisfactory.

THE REYROLLE INJEGTOR SPLIT GONDUOTOR
PROTECTIVE SYSTEM.

Apart from the fact that the split conductor
system of feeder protection requires a special
form of cable, its chief disadvantage lies in the
fact that it requires the use of either non-standard
circnit hreakers or high-reactance current trans-
formers, both undesirable features,

In order to overcome these objections, the in-
Jector system has been developed, in which stan-
dard circuit breakers and low reactance current
transformers are used, in conjunction with a 6

core feeder cable. The system derives its name
from the fact that the split circuit of a healthy

phase is used to transmit an operating current
w}m-.h is h\jectud by the split-conductor current
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transformer of a faulty phase in this way pro-
viding a means of tripping the eircuit breakers
at both ends irrespective of the position of the
fault along the Iength protected.

The connections for the “Injector” split con-
ductor system are shown in Fig. VI, and the prln-
ciple of operation is as follows :—

For an internal fault at any 'pomt in the feeder
other than near the end remote from the feeding-
end isolation is effected by the unbalanced
currents in the split conductors as in other forms
of split conductor protection. When, however,
the fault occurs near the remote end, the circuit
breaker at this end trips due to the reversal of
the eurrent in one split of the affected phase
Now the secondary of the split conductor current
transformer at the faulty end of this phase is
connected to the secondaries of the split conductor
transformers in the other two phases and so in-
jects into them currents which in turn cause eur-
rent to eirculate in the loops formed by the splits
of these two healthy phases. These circulating
currents therefore operate the split conductor re-
lays at the feeding end and so trip the eivcuit
breaker at this end.

It will be noted that the secondaries of the :nm.
conductor current transformers are tapped to
Z.ve dissimilar ratios, the object being to ensure
operation under internal phase to phase faults.

It can be seen also that the relays are fitted
thh restraining coils which are conneeted to the
rrent transformers provided for the "Iml:'k-\]p"
n\mrlund protection so providing
portional to the current ﬂowm in Lhe mtmtud
ler, so that under straight through fault con-
ditions the unbalanced current required to operate
the split nnnductor relays is increased. This per-
rnn;l the use of light fault settings while at the
time it offers compensation for any s]:lht
Wlb‘lanbe in_the im of the splits and
€nsures stability under heavy straight through
fault conditions.
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This system has all the advantages of the older
form of split conductor protection while at the
same time it permits the use of standard switch-
gear. Its chief disadvantage lies in the fact that
the design of the current transformers is depen-
dant on the characteristics of the feeder which is
o be protected and requires the employment of a
certain minimum copper section in the feeder,
This section might in certain cases be un-
economical unless the load to be carried is
appreciable. On the basis of a 5 mile length of
feeder it must have n minimum copper section of
0.25 sq. inches, For longer feeders larger copper
sections ave required, while for shorter feeders
the section may be less. This system of protec-
tion has only just been brought into operation in
Prett:orla and no experience has as yet been gained
‘with it.

THE REYROLLE SPLIT PILOT FEEDER PROTECTIVE
SYSTEM,

The father of all unit systems of feeder pro-
tection (the Merz Price System) has been
subjected to many modifications since its inception
in 1904, these modifications being designed to
meet the altered condition consequent on improved
and extended metheds of transmission. The Rey-
rolle Split Pilot system is one of the more recent
development and embodies the well-tried principles
of the Merz Price, self halanee and split conductor
system,

The ions are shown illy in
Fig. VII, from which it can be seen that the cireuit
breakers and feeder cable are of the standard 8
phase type, while a 3 core pilot cable is used. The
Iatter connects together the sets of three dis-
tributed air gap transformers at each end of the
protected feeder, the arrangement being such that
the groups assist one another when the feeder is
working under normal conditions. Since the
mid-point connection is made between equipaten-
tial points on the pilots no current will flow
through it under normal conditions and the cur-
rent eirculating in the pilots will therefore divide
equally between the two parallel paths formed
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by the split pilots. ~There will thus be no

difference between the currenf ing the
cores of the differentially wound split-pilot trans-
formers and therefore nothing to cause operation
of the relays.

Under internal fault conditions, however, one
set of, D. A. G. transformers will generate and
carry a larger eurrent than the nther set and the
difference may be regarded as an additional cur-
rent superimposed upon a still inherently balanced

rcuit. Supposing that the right hand end is
the !eedlng end, the D.A.G. transformers at it
will evidently carry the greater current. The
additional secondary current will therefore cir-
culate via the right hand end of the common pilot
1 across the mid-point econnection to the split
pilot 2, and return to the right hand junction of
the split pilots by the two parallel paths, viz ; the
short path formed by the nght hand end of split
pilot 2 and the longer path comprising the left
hand end of the !pht pllct 2 anr‘! the whole of split
pilot 3. Since the latter is 3 times the length of the
former one quarter of the current due to the fault,
will follow through it while the remaining three-
fourths will use the shorter path. This is
indieated in Fig. VIT by the figures in the squares
and by considering the directions of these cur.
rents through the split pilot transformers it is
evident that half of the superimposed current is
available at each end for tripping purposes.

The above discusgion is obviousl;
quanut.nt.wuly sinee it ignores the s{mntmg' effect
o! the D.A.G. transformers at the left hnnd end.

, however, the
thz tﬂyping effects at both ends al-uya bemg
equal.

The use of D.A.G. transformers permits fairly
accurate balancing of the transformers besides
giving a straight line characteristic between the
primary current and lmndlry ltage, while the
method of connection adop! known as dis-
eriminating delta, gives !om settings for earth
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faults than for phase faults. Incidentally this
method of conneetion reduces to a small value the
unbalancing effects produced in the pilots by the
charging current of the protected feeder thus en-
abling Sﬂm}itive settings and high stability to be
attained.

It will be noted that a small condenser shunts
each split pilot transformer. Its purpose is to tune
the split pilot transformer electrically so that it
is responsive only to currents at normal supply

and $o secure ity from it
by the out-of-halance currents produced in the
ler by arcing earth faults. Such currents are
of a higher frequency than the supply,

In practice the mid-point connection is made in
the joint box nearest to the middle of the cable
run, an adjustable resistance being inserted in the
cinvliit. if necessary, to obtain the electrical middle
poini

Using standard pilot cable usual values of the
Tault seitings obtainable are 100 to 150 amperes
for earth faults and 300 to 600 amperes. for phase
faults, while with such settings stability is ob-
tained up to 8,000 amperes straight through fault
current.

Thus while providing for operation under in-
ternal fault conditions, the system possesses the
inherent stablity for normal and straight through
fault conditions which is a necessary perquisite of
modern unit protective systems.

This system was first installed in Pretoria in
1983 for the protection of the parallel feeders sup-
plying the Iscor Steelworks,

The choice of a unit system was limited to one
or other of the pilot types owing to the fact that
the order for the switchgear to control the steel-
works end of the supply had be placed prior to
consideration being given to the matter of the
systems of protection adopted in Pretoria proper
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and sinee the Injector split conductor system em-
ploying standard circuit breakers was at that
time unknown, the feeders had necessarily to be
of standard type.

Shortly after the commissioning of the system
and while only one feeder was alive, a surge caused
an insulation failure in one of the joint boses
leading in turn ta a faul
protection immediately i
ends in a very satisfactory manner.

This has proved $o be the only occasion to date
on which the split pilot system has been called
upon to operate.

As mentioned earlier in the paper, this system
h w pted as standard for all new
11,000 volt feeders and several sections protected
by this system have been placed in commission
during the past few months.

GONGLUSION.

It will be noted therefore that Pretoria’s ex-
perience of the "“unit” systems of automatic feeder
protection has been a very happy one. The de-
parture from the Merz-Hunter Split Conductor and
Callender Hunter Four Core Protective Systems
must in no way be regarded as a reflection of
these types of protection, but rather as a tribute
to their efficacy in that the Eleetricity Depart-
ment has been only too willing to give more
recent developments of these systems a -trial,
especially as such developments dispense with the
comparatively more expensive 6 and 4 core cable
construction.

In conclusion the authors wish to express their
appreciation to Mr. L. L. Horrell, the City Elec-
trical Engineer and also their colleagues for
valuable suggestions in connection with the pre-
paration of these notes.
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DISCUSSION.

The President said they were indebted to Mr.
Horrell for rending the paper, and their thanks
were also due to the authors for the trouble they
had gone to, The paper was a very valuable one
for many members., (Applause).

Mr. Muller (Krugersdorp) asked how the 2 core
cable compared with the 5 core cable in point of
price. It would be advantageous to have iwo
cables, as while one wag under repair they could
use the other.

Mr. Horrell (Pretoria) You certainly have more
protection with two cables side by side.

Mr. Ralston (Dundee) asked if all the cables
were laid in & common trench along with the pilot
cables as he felt that in the event of a dam
cable it may have the effect upon the pilot cables
thereby making the tripping gear inoperative.
At Dundee they were laying high tension cable
and the speaker, had made a speeial brick channsl
of sufficient {iopth to take the cable, A brick
was placed on the top of this channe] brick and the
joint was made by dipping the face of the bricks
in boiling tar. The speaker often wondered
whether the extra cost in pmte::um; cables was
not worthy of the most serious consideration when
one takes into consideration the amount of revenue
lost by a shut down.

Mr. Foden (East London) congratulated the
authors on their able paper, and asked the authors
to say whether the Reyrolle split pilot protective
system was superior to the ordinary Merz Price
pilot wire protection? e had in mind :‘ne hl[il
fault necustary ith the Merz Price gear to
sure that the CB on a sound feeder would mt
operate, duc m a fault on an adjacent feeder. The
reason for this operation was due to capacity cur-
rents induced in the pilots and therefore to
overcome these eapacity currents the minimum
fault setting of the relay had to be considerably
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increased.  Was the pilot cable used with the
above protective gear of the compensated type
and unbalancing effect, due to capacity currents,
on a healthy feeder due to a fault on another feeder
diverted from the relsy" Did the condenser
shunts mentioned take care of the above conditions
only in earth faluts where the frequency might
be higher than the supply frequency? Personally
he bel:evmi that the effect of these tuning con-

densers made the relays lnsenmtwe to the effect
of str.slght through capacity currents—was this
80?2  Would the authors say lhst the above tuned
condenser gave equal or better stability than a
imechanical or electrically tuned relay which only
responded to the frequency of the system?
(Applause).

Mr, Rodwell (Johannesburg) said he was sure
that they all found the deseription and experience
of the four systems of high tension feeder pro-
tection used in Pretoria of interest, although the
methods appeared to be too expensi\'c for small
undertakings.

Although the operating experience under fault

conditions obtained in Pretoria, fortunately, ap-

t0 have been small, there could be no doubt

that th? four systems all satisfied the essential

requirements of modern feeder protection, viz :
accuracy, reliability and discrimination.

Dealing with the split pilot protective scheme
adopted as standard for all new 11,000 volt feeders,
he was of the opinion that there were other forms
of protection available to-day which offered as
complete and reliable safeguards against system
faults and at the same time avoided the fol]mving
disadvantages associated with the scheme under
discussion :—

L The mid-point connection with its sssociated

adjustable resistance was  complication not re-
qnlred B othor Fitwt of sl pm on.
“Three pilot, wires i plot

mm of mam, -nnn nh!rr:yst‘zms th
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The authors mentioned back-up Protection, It
would be interesting to know the details of the
overload protection and the time grading adopted
in Pretoria in order to complete {he pmhm of the
protective seheme.

In conclusion it seemed to him rather unfortun-
ate that particular systems of protection and time
grading were given a variety of names,  The
authors, for instance, described the system of
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feeder protection using a 4-core cable and com-
bining the principles of Merz Price and split con-
ductor protection as the “Callender-Hunter
System,” while G. Wi Stubbings, in his book on
“Autematic Protection of A.C. Circuits” calls it
** Merz-Hunter,"” and Messrs. Meares and Neale,
in volume 1 of “Electrical Engineering Practice”
referred to it as the “Hunter 4-core pilotless
System.” The numerous names for the same
system of protection caused confusion and mis-
understanding, and made universally adopted
names highly desirable.

The authors’ paper was valuable in that they
had presented & subject dealing v’/ith important
in

REPLY TO DISCUSSION
(Gommunicated by Messrs. Hugos and Wilson).

In reply to Mr. Foden, the split pilot protective
system like many others of the more modern unit
types of feeder protection, was devised to over-
come the limitations imposed on the ordinary
Merz Price pilot wire system by the changed con-
ditions since the latter was first developed.

A compensated pilot cable is unnecessary since
the use of two of its three pilot wires on the split
ineipl inherent self i

so far as pilot capacity currents are concerned,

regards Mr. Foden's questions with reference

to the small condenser shunting the windings of

the split pilot transformer its purpose is to time

the circuit electrically so that the relays vespond
only to fault eurrent at normal frequency.

Under normal and straight through fault con-
ditions the voltage across the tuning condenser
is negligible because of the current equality in the
splits. A voltage exists across its terminals only
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during the period when a fault exists. The elee-
trical tuning characteristics are such that the
system is inherently stable for all frequencies
which can occur above normal, including third-
harmonic carrents.

ically tuned relays employing vibrating
reeds were developed in the first instance but
electrical tuning was subsequently adopted owing
1o the improved characteristies thereby obtained
due to a smaller increase in the fault setting with
decreased system frequency in the latter case.

In his discussion Mr. Rodwell contends that
other forms of protection are available which offer
as complete and reliable safeguards against system
faults while at the same time avoiding certain
disadvantages which he associated with the Split
Pilot System. It is admitted that there are
several other systems which, from an operating
point of view, offer as good protection, but it will
be appreciated that there are disadvantages as-
sociated with all systems and in making a choice,
therefore, it is necessary to weigh these disadvan-

against one another.

As regards the disadvantages which Mr. Rodwell
enumerates, the first, viz. : that of requiring a
mid-point connection is more apparent than real,
since this can be arranged in the joint box nearest
the middle of the eable run and when once ad-
justed can be forgotten.

The seeond, referring to the number of pilot
cores, is one assoeiated with systems other than
the Split Pilot type, and can only be avoided by
using other devices such as compensated cable or
special arrangements in the relays. The split
pilot system employs a simple, widely-used type of
relay and although the principle of operation of
the system may possibly appear somewhate com-
plicated, its operation is simple and relies on well
iried principles without incurring any necessity
for biassing or other such arrangements.
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As regards the third disadvantage, the system
to which Mr. Rodwell refers is obviously of the
balanced voltage type, and if the disadvantages
to which such systems are exposed, as compared
with a circulating current system, are to be
avoided, several complications are usually neces-
sary, and are usually more difficult to apply.

In regard to the fourth and fifth points referred
to by Mr. Rodwell, the authors regret that they
omitted to point out in their paper that ordinary
current transformers of equal turns ratio can be
employed for the split pilot system,

In this case multi-nir gap summation trans-
formers are then required between the secondaries
of the line eurrent transformers and the split
pilots.  In the case of Pretoria, however the
method deseribed in the paper was adopted, and
the necessity of having ordinary current trans-
formers in addition was not considered to be a
serious disadvantage since separate current trans-
formers are in any ease provided for metering as
it is not considered desirable to operate both pro-
tection and metering froin the same set.

As regards back up protection starting from the
end of the feeder most remote from the power
station, the fault setting and time lag are
gradually increased at each substation into which
the gegder Ioops until the power station end is
reached,

For example, taking the Power Station-City Hall-
Sunnyside 11,000 volt feeder, shown in Fig. 1 of
the paper, the settings are as follows :—

Feeder Fault Setting_Time Lag

from City Hall 4 amps. 15
to Sunnyside 5 amps. 2
da, to Schoeman St. 7 amps. 2.5
do. from Power Stn. 75 amps. 25
Power Statlon . to City Hall 7.5 amps. 3

Y
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As regards the fault settings these naturally
refer to the secondary current, cmploying current
transformers with 5 amp. secondaries.

The President : 1 am glad to announce that two
other munieipalities have joined the Association,
making 35 altogether. (Applause).

The Convention then adjourned.

VISITS.

1In the afterncon visits were made to the Water
Purification Works of the Pietermaritaburg
Municipality and to the Natal Tanning Extract
Company’s Factory, after which Tea was partaken
of at the Botanical Gardens.

In the evening an enjoyable Cabaret was held at
the Imperial Hotel,
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THURSDAY, September 26th, 1935,

Some Notes on Power Station
Water Problems.

By A. R SIBSON, A.M. (S.A)L.E
Municipal Blectrienl Engincer, GRAAFF.

EINET.

In approaching the subject embraced by the
title, the writer at the outset, wishes to disclaim
any suggestion that it is intended to deal exhaus-
tively with even a tenth part of the enormous field
of Water Chemistry as it affects the Power En-
gineer, The notes which follow refer principally
to a series of investigations into feed-water and
condensing water problems conducted by the
writer while Assistant Electrical Engineer to the

ueenstown Municipal Electrical Undertaking, and
should they prove of interest to Engincers con-
cerned with similar small plants, or provoke an
interchange of views on this inereasingly impor-
tant subject, they will have served their purpose.

In the good old days before boiler efficiences
were matched one with another in terms of decimal
points, it was customary to regard boiler chemistry
with tolerant amusement, and those concerned
with it as mere faddists. A handful of lime now
and then in the feed tank was considered bene-
ficial and sometimes a proprietary boiler com-
pound was resorted to, much in the way of patent
medicines.  For tho most part the evils con.
sequent upon faulty water were treated after they
had occurred and assumed to be unfortunate but
inevitable.

But now, even in the smaller towns, load factors
Are improving, electricity is more and more an
essential service and, what is more important
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tariffs are dropping for a large part nearer and
nearer to the basic coal costs, making boiler effi-
ciency and eondenser efficiency all important sul
jects, and the modern Engineer must explore
every avenue that leads to improved methods of
operation.

While divect improvements in boiler efficiency,
resulting from intelligent control of feed water
may not be spectacular, they are nevertheless not
to be ignored, while the better working conditions,
and reduced repair bills are also of great impor-
tance. On the vacuum side, too, condensing
conditions, dependent upon the water side of the
eooling surface, are important factors in overall
thermal efficiency.

It is proposed first to give a general survey of
the nature of the natural waters of South Africa,
then to deseribe the routine methods of water
tests and treatment together with costs of equip-
ment as used at Queenstown, and finally to deal
with the various problems that were encountered
firstly on the boiler and feed-water side, and
secondly in the condensing department.

Appendices have been added giving detailed
instructions for carrying out routine tests.

Rough Survey of some S.A. Waters,

Arising out of replies from a questionaire sent
to a number of Municipal Steam operated schemes,
some interesting facts relating to many South
African Waters have been made apparent.

A rough list is given herewith, showing the
more important features of the various waters
from a Power Station point of view, and it will
be seen at a glance that there is a marked absence
of sulphates, together with almost invariably, a
ponderable quantity of caleium and magnesium
carbonates, as indicated by temporary hardness.
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Mafeking . . Underground | 28
Worcester . _ River | S
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The water supplies of the coastal belt have not
been included in this rough survey, as from the
little knowledge the writer has, coupled with the
peculiar problems of the gea water as a condensing
medium, it is certain that a set of conditions exists
which are entirely different from those met in-
land, and with which the writer has not had per.
sonal experience.

The water supply of Worcester must surely take
pride of place amongst the waters shown, as re-

ards purity. The pH Values unfortunately, are
not included as yet in the routine analyses by ex-
ternal chemists, but it seems likely that the water
of Worcester would give a definite ncid reaction.

The high chlorine eontent of the Cradock supply
i; probably due to the chlorinating plant installed
there.

With the exception of Mafeking, and to a certain
extent, Cradock, all the water supplies are from
rivers or from cauh.ment areas, the underground
supplies from the two mentioned towns evidently
producing the high alkalinities shown.

Many of the suppiies show widely vnrymﬁ con-
sentrations from time to time, and this is only to
be expected, and lends force to the advisability of
constantly watching the chemical nature of the
water used,

‘The absence of sulphate, so frequently noticed
is veferred to elsewhere in these notes, and is a
matter for much self congratulation. The only
town having any ponderable quantity of sulphate
is Cradack, where the sulphion exists prineipally
a8 magnesium sulphate—probably accounting for
the healthy appearances of citizens of that mwn
The magnesium sulphate together with the
chlorine content munt however be regarded with
suspicion, the po ties of hydrochlorie acid
formation in bollm being by no means remote.
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On the whole, the waters of South Africa appear
to be eminently suited to Power Station purposes,
provided elementary eare is exercised in their Use,
though, as this paper will show, many problems
arise which no water, however pure, would pre-
vent.

The writer regrets that owing to lack of time

|t has b&en !mposs\hla under this heading to pre-

mprehensive survey of the waters

lnmdlnd by bollﬂ\ African Engineers, but as such

& survey might rightly form the basis for a

separate paper, perhaps the work might be under-
taken by one more fitted for the task,

Methods of Test and Treatment.

Apart from the special investigations and re-
search work that will he described Iater, certain
mutmn tests were adopted at Queenstown.

sample analysis of the raw water used for

boller feed is as follows :—
Calelum Bi-earbonate 6.2 eq.
aguesiunt Bi-chroonite 07 .

Magnesius
Chiseides s Chloving. 685 gons.fgad BL.

Sulphates Trace
Hardnoss B3 eq CaCon
pH Value 84
‘This was analysed every month and was found
to vary according to rainfall. During periods of

dmug'ht. the water, being drawn from a large
reservoir, would increase in concentration of dis-
solved salts, suspended solids becoming less.
Artificial variations were noted and found to be
due, amongst other things, to experiments in
gypsum treatment conducted by the Town En-
gineer's Department.

The standard tests on raw water consisted of :
Hardness, Total Alkalinity and Phenolphthalein
A.IJulm\Ly. Chlorides, Sulphates and pH Value.

m these results the proportion of dis achied
aalta can be fairly well deduced.
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Boiler water treatment was by simple lime
addition, and tests of treated water were made
weekly. and sometimes more frequently, these
Jatter fests serving the double purpose of ascer-
taining the nature of the treatment, and ensuring
efficient supervision. As Engineers will well
know, it is one thing to prescribe a course of
action, and quite another to see it carried out.
Careful records were kept, and plotted in graph
form—a typical treatment record is shown in Fig.

Treated water was tested for :—
Hnrdnam Phenolphthalein  Alkalinity, Total
Alkalinity.

As a rough guide to the quantity of lime needed
for optimum tréatment, the graph shown in Fig. 2
was drawn by conducting a series of experiments
in treatment in the laboratory and plotting the
results, Providing the relation between the dis-
solved solids remained constant, as it usually did,
the results of water treatment could be compared
Mth the graph, and it could be therehy ascer-
ed to what extent the treatment requived

m ing. For the more general method of ad-
justing the lime charge, in the appendix will be
found a formula which is ugefui and for purposes
of record the formula for calr:ulxtinx soda ash
a=sigﬂu. where waters require this, has also been
added.

The treatment consisted of adding the prescribed
amount of lime, after slaking, to water contained
|n two 600 gallon tanks, stu-rmg well, and allowing

to stand for 24 hours, At the end of this period
the water was run off from a point about one
foot from the bottom into similar tanks pl
immediately below, here to be stored for a mmxlnr
penmL This provided a total of approximately
000 gallons of treated water daily, which was
mnre than enough for the make-up requirements
of the station.

Thig system, as opposed to filtration. is re-
markably simple and efficient, the tanks being
drained each day of sludge after the water had



been drawn off. Best quality unslaked lime was
used, slaked immediately on’ arrival, and mixed
with a large body of water—about three gallons
to a pound of lime. The mixture was kept in &
closed tank, and well stirred before draining off
the measured quantity, all adjustments to the
lime charge heing in terms of pints of mixture.

In addition to reducing the calcium and mag-
nesium earbonates (i.e.) the so-called temporary
hardness, the precipitate formed also carried down
any suspended impurities, giving a clear soft
make-up. The sample for test was drawn just
before the water was run into the hot-well.

Boiler Drum-Water tests were also made weekly,
the sample being drawn from one of the gauge
glass drains, a special short copper pipe being sub-
stituted for the drain pipe when drawing the
sample, About four pints were drawn, and sef
as'de to cool. The sediment was also allowed to
settle and was dried after decanting the water,
being kept in dated packets for record.

Standard tests on the water were :— Hardness,
Alkalinity to Ph in, Total Alkalinity,
Chlorides, Sulphates and pH Value, These results
were also recorded in graph form and a typical
graph is seen in Fig. 3.

The quantity of Blow-down was judged from
the results of this test and unnecessary waste
from this source was thus avoided. The graph
shown is by no means {deal, and shows too high
& concentration of sodium carbonate and hydrate,
This was found to be due to excessive condenser
leakage, the condensing water—being Zeolite
treated—was rich in sodium bi-carbonate. As a
result of this indication, the trouble was traced
and checked. Tlere again the appl
not only gives the Engineer s

ng information
about the condition of affairs in the boiler drum,
but also checks the operating staff and ensures
efficient supervision.
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The feed-water on its way to the boiler, was
tested frequently for oxygen eontent, and this
will be referred to again a little later.

Finally, the condensing water, which was drawn
from a spray cooling pond, was tested every fort-
night and the econcentrations noted and recorded
in graph form. The tests for cooling water com-
prised Hardness, Total Alkalinity and Chlorides.
The Chiorides being stable salts, acted as a check
on the general concentration of the water. Treat-
ment of eooling water was by Zeolite process, all
the bi-carbonates of calcium and magnesium
present. being converted into non scale-forming
sodium bi-carbonate.

The treatment plant which represented an out-
lay of over £400 was more than justified in
practice. Condenser cleaning which had been a
monthly oceurrence is now dene twice a year,
when the soft mud is washed out. The saving
on the coal bill as a result of well maintained
vacuum is well over £100 per annum.

Fig. 4 shows a view of the laboratory equpment
used at Queenstown, The initial outlay on this
equipment was approximately £25 though the
chemical balance was obtained very cheaply
second-hand, this saving about £10. A detailed
list of the appartus is given in the appendix. The
running costs of this department were approx:-
mately £7 per annum. When it is remembered
that efficient analytical supervision if obtained
externally might easily cost £30 per annum, this
figure will be seen to be small.

Some Problems encountered,

OIL IN CONDENSATE.

This serious occurrence is very commeon in small
reciprocating plants, and Queenstown in the days
before changing over to turbo-alternators, was
o exception.
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Apart from reducing boiler efficiency very con-
siderably, the presence of oil in the lower tubes
is exceedingly dangerous—especially when the
boiler is being steamed in the vicinity of its maxi-
mum rating. Row affer row of bottom tubes was
replaced due to serious bulging caused by oil. The
station was equipped with a coke and wood-wool
filter in the condensate line, and a pressure filter
in the feed line, and while quantities of oil wers
held up at hoth these points, the bulk passed
through to the hoiler.

Oil in condensate is present in two forms :
{irstly in ordinary suspension, and secondly in the
form of an emulsion. The latter will pass the
finest filter, and further, rei s indefinitely in
its emulsified form, thus resisting any treatment
depending upon relative densities. The quantity
of oil present was ascertained by viewing a sample
of the condensate vertically in a test tube, and
fairly accurate comparisons were possible in this

The problem was first approached at its origin,
and the oil feed to the engines eonsiderably re-
duced—this was frequently unnecessarily rapid.
While improvernent was noted, this, of course, did
not touch the heart of the matter,

A number of experiments with filtering
mediums were tried, but produced no difference
whatever. The action of the filter in the con-
densate line, which consisted of tanks with four
or five passes, depended chiefly upon the gravita-
tional separation of the suspended oil and would
have been equally effective with no filtering
medium at all.

Experi with chem.cal co-agulation were
being conducted when the station changed over to
turbines, and the oil problem ceased to be of any
importance,

Subsequently at Graaff-Reinet the writer has
had experience with a Lassen-Hjort oil eliminator.
using the chemical co-agulation system with wood-
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wool filters, and this has proved to be eapable of
removing all traces of oil from the condensate,

The running cost of the plant at Graaff-Reinet is
approximately 1.06d. per 10,000 1bs. of condensate
treat he system uses caustic soda and
niumma ferric, and with reasonable supervision,
there is no danger of either reagent concentrating
excessively, Here again, however, it is imperative
ihat regular tests be taken both of the treated
condensate and of the hoiler drum water.

The quantities of the separate reagents found
to be most efficient ave as follows :—
Ordinary commercial Alumina Fereic at 124, per

Ih. Approximstely 22 Ib. per 10,000 Tbs.  Con-
densate trea

coustle sods ot 824 per 1. Avprort
T 1o e 1000 T Condemtate’ rosted.

The action which takes place between these
two reagents is as follows i—

Alg (804)s + 6NaOH 5 Als (OH). + 8Nas Soa.

The Aluminium Hydrate in forming entangles
the minutest particles of oil which are brought
down in the flocuulent mass and are easily filtered
out. The residual sodium sulphate pnmes through
to the Boiler Drum where it is not only harmless
but actually beneficial in inhibiting any tendency
to caustic embrittlement.

Preparations were being made at Queenstown
to test out the electrical method of co-agulation in
which large direct eurrents are passed between
electrodes through the condensate, but this was
never actually tried, so the writer cannot speal
from first hand experience of this system. Simi-
larly, the centrifugn] separation system was nok
tried—indeed it is doubtful whether the emulsified
state uf the bulk of the oil is amenable to this
form of treatment.



SCALE FORMATION.
le in boiler tubes was never really a problem
at Queenstown. As can be seen from the analysis
of the raw water already given, calcium sulphate
is conspicously absent, the only seale-forming
53 present being caleium and magnesium bi-
carbonates. In the water tube type of boiler,
these are deposited as earbonates almost as soon
as the feed water enters the drum as a result of
the half-bound carbon dioxide being driven off
v ng, and the deposit to a large extent re-
mains in the drum, a certain quantity being
carried by the circulation down the back headers
to the mud drum. It was customary, on opening
up & boiler to find no trace of scale in the tubes,
hut a powdery deposit about § inch thick in the
drum.  This on analys's proved to be largely
caleium or magnesium carbonate.  The lime-
treatment of the make-up water did. of course
reduce the quantity of bi-carbonates available for
precipitation, but, as is well known, this treatment
does not entirely remove the scale-forming salts.

Both caleium and to a greater extent magnesium
carbonates are sparingly soluble, but fortunately
the solubility increases with temperature, and
therefore the deposition of these salts from solu-
tion due to saturation takes place in the cooler
parts of the boiler. Very much the reverse in
the case with calcium sulphate which produces a
much harder and more obnoxious scale, in greates:
quantities where the temperature is highest, Its
removal, where present is, of course, affected by
treatment with Seda Ash.

The writer has noted this peculiar—and very
fortunate—absence of calcium sulphate from the
natural waters of a number of towns in the north,
east and midlands of the Cape Province. Other
areas are not so fortunate, as reference to the
getieral survey of South African waters will show,

BOILER CORROSION.
It is in connection with this dread enemy—

corrosion, that the most interesting research
work was done at Queenstown. After the change
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to turbines had taken place it began to be evident
that the oil trouble had in reality been a blessing
in disguise. The enthusiasm over the spotless
tube and drum surfaces was short-lived, for pre-
sently pit marks began to appear, the blow-down
discharge assumed a rusty appearance and it was
all too evident that serious corrosion was taking
place, eorrosion which had hitherto been prevented
by a protective coating of ofl.

Tests of boiler drum water indicated that the
pH Value was well up, showing high alkalinity,
and thus simple addition of sodium carbonate or
similar alkali was clearly futile, A typical analysis
of boiler drum water while trouble from corrosion
was at its height, is as follows :—

$eq Ca Con)
‘Alkcal %o Phenolphthalein 50 s Cos.
Alknlmlty to Methyl Orange lll‘ﬁ (eq. Cn Cos)
1o
Bhlogine as Culoeides 1]
Sulphion a» Sulphates 20
Allin grains per gallon.

The problem was first approached on the
assumption that the earbon dioxide given off by
release from the bi-carbonates was participating
largely in the action in accordance with the car-
bonic acid theory of corrosion. This was counter-
acted by deliberately over-treating the make-up
with lime. A definite improvement was at once
noticed, the blow-down assumed normal colour
and corrosion seemed to have been checked. This
was followed almost immediately by severe
priming and foaming, eausing superheaters to be-
come rapdly fouled with scale.

I ion of this, later i
that the tendency to foaming was
increased when large quantities of suspended
solids were present, and it is probable also, in view
of later research, that the inhibition of corresion
mentioned was due rather to a protective coating
of powdery deposit, than abeurption of any carbon
dioxide that might have been present.

(a14)
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The boiler drum, headers and all tubes were
then earefully painted with a graphite paint in an
effort to form a protective coating. This appeared
to be reasonably effective as long as the protective
coating remained intact, but pit marks still made
their appearance, sometimes apparently under-
neath the paint, in all probability due to the paint
not having adhered so closely at these points

An experiment was conducted with two pieces of
hoiler tube steel, one polished clean, and the other
painted and polished up exactly as in the boiler.

ese pleces which were about 3” long and 17
wide, were immersed in a weak solution of sodium
<hloride, and the potential difference between
them measured. It was possible to obtain about
-1 volt between these electrodes. Thus it was
clear that the painted surface and any part in-
advertently left unpainted or imperfectly painted,
would act as dissimilar metals in an electrolyte,
and any tendency to electrolysis would be in-
creased and not prevented by a graphite coating,
unless such coating be uniformily perfect over the
whole internal surface, The test was repeated with
two identical pieces of steel, and the writer was
surprised to find a slight difference of potent'al
still indicated,

This was found to be greater with certain sam-
ples than others, and the only conclusion was that
different areas of the same metal had different
percentages of impurities or other alloyed sub-
stances thus producing the effect of dissimilar
metals,

Vegetable colloidal compounds were next tried,
the vendors of which claimed that a filmy coating
on all metal work reached by the water was
created. The first such compound tried proved
to e of no value whatsoever—its only slight claim
ta touching the corrosion problem being its high
alkalinity, for on analysis it proved to be no other
than the inevitable soda ash hashed up in a new
form; with no traces of any colloidal properties.
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1t should be stressed here that it is not suffi-
clent, as is often claimed, merely fo increase the
pH Value of the drum water to inhibit corrosion.
Corrosion of the type met with at Queenstown
es place no matter how high the pH Value or
alkalinity of the water may be.

The second compound tried was analysed first
and found to be almost entirely organic. Shortly

‘tor commencing treatment signs of corrosion
commenced to disappear, after careful
serutiny it was shown that by this means, at any
rate, the problem could be solved. Unfortunately
the cost of this latter compound was rather high,
and the annual costs would have worked out
at about £100 per annum or nearly 6d. per 10,000
Ibs. condensate.

1t should be noted, however, that successful as
this treatment was in the boiler, it was unlikely
10 be of any value in protecting the tube surfaces
of the economizer and feed piping, since the solu-
tion on its way to the boiler was extremely weak
only producing its effect by cumulative coneentra-
tion in the drum.

Attempts were then made to lower the oxygen
content of the feed to the boilers. At that time
the delivery of the condensate pump poured in a
delightful and air-enveloping cascade into the hot-
well. This was altered in accordance with the
diagram shown in Fig. 5, and the oxygen content
which had averaged 2.7 c.c. per litre dropped to an
average of 1.2 e.c. per litre. In the diagram it will
be seen the bulk of the condensate from the con-
denser flows straight to the feed-pumps, the con-
nection to the hot-well merely providing the water
needed to cover discrepaneies in the water handled
by the two pumps.

While the above improvement was observed,
there was still far too much oxygen present, and
10 lessening in rate of corrosion was noticed. T
seems that in practice differences between eon-
densate output and feed requirements are more

[216]



marked than would be supposed, and the air-
impregnated water from the hot-well was con-
stantly being drawn in.

At this stage it was suggested to the writer that
the corrosion was being caused by the presence
of biological organisms, and much interesting,
though, as was shown later, futile work was done
in the laboratory in hunting for the Crenothrix
Polyspora and allied organisms. In the economizer
particularly, whore large nodular growths: were
found to grow thickly, this miscreant was hunted.
The presence of the organism was eventually de-
finitely established, but was shown to be merely
inc’dental and not the prime cause of the cor-
rosion.

The nature of the corrosion was ultimately de-
monstrated interesting test

A boiler was opened up with the drum still
one-third full of water. A sample of the drum
water was analysed and gave the following re-
sult :—

Hardness i 80 gos./ a
Total Alkalini &5 r}rﬁ “g: &
Chlorides as Chlorine . "0.05 s, /ghl.

H Value .4
gnlphnlm — trace.

The water was then run out very slowly, and as
the level dropped the usual rust nedules became
visible—under each of which, it was known, &

pit mark would be found. One of these nodules
was carefully taken away, and mixed with a test-
tube of distilled water. The pH Value of the
water before the addition of the nodule was 6.5,
but on mixing it dropped to less than 4.2 being
beyond the range of the colorometric standards.
A similar nodule was then analysed and gave the
Tollowing result

Insaluble substance

Fe (OH).) - 983 parts,
e 100 .
Ferric Sulphate oate 2
Moisture and m ined :— 0.378 .

100.000
A:ldlx‘ﬂﬂ terms of Ca Cos) to the extent of
0.34 parts per 100,
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This concentration of strongly acidie solutions
in various spots in a drum where the water
generally was strongly alkaline could only point
‘to one thing, namely electrolysis—a solution that
had been foreshadowed by the earlier experiments
with graphite paint.

Tt was well-k of course, that. el
could be eombatted to a certain exbent by sua~
pending zine plates inside the dru
ments were made forthwith to cxrry th\a out. The
writer was not satisfied, however, that this would
be effectual: the drum itself would ohviously be
protected since the steel would naturally be elee-
tronegative to the zinc, and the latter only would
be dissolved. But in the lower tubes, where serious
and disturbing pitting had been taking place,
differences in potential between different areas
in the metal surfaces would be bound to produce
electroly being too remote from the zinc
to be swamped by its superior electrolytic action.

At the same time, the trouble was not confined
m the boilers but extended to the feed-piping and
the economizer as well. In the economizer, for
xample, it was ascertained by test that wastage,
eqmvaient to .15 m.m. per annum throughout the
surface, was taking place with, of course, much
greater wastage at points where corrosion was
concentrated, some of the deeper pit marks noted
at the time, being almost 5 m.m. deep. The masses
of highly magnetic sludge that were removed each
time internal cleaning was done too, spoke elo-
g!usntly of the corrosive attack that was taking
ace.

Perhaps a short digression into the modern
theories of corrosion might not be out of place at
this stage.

Water has a tendency to dissolve all substances
with which it is in contact, the action depending
upon the solution tension of the substance. This
solution is effected by the dissociation of the
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water into the H and OH jons. The OH enters
into combination with the iron giving Fe(OH),
the H being plated out on the surface, eventually
producing a film preventing any further solution.

If, however, dissolved oxygen is present, the
Hydrogen being in its nascent form very readily
combines to form H,0 the metal surface being left
free for further solution. The same effect is
observed in a primary cell where it is called polari-
sation, and the large quantities of oxygen neces-
sary to effect depolarisation are supplied usually
by manganese dioxide. It has not yet been de-
finitely established whether the presence of an
acid is necessary for this solution to take place,
but even in strongly alkaline solutions—as has
been shown—it is possible for isolated pockets of
acid to form, produced by electrolytic action.

Now Evans has shown that two pieces of iden-
tical metal act as dissimilar metals in an electro-
Iyte if the one is surrounded by water aerated to
a greater extent than the other. Thus there are
at least three possible sources of electrolysis,
namely: uneven coating of graphite paint, varia-
tions in metal itself and differential aeration.

As soon as a flow of current has been estab-
lished, the liquid in the near prouumli.y nr lh\.
anodic areas is dissociated, acid b
The Queennwwu experiments shauqd that botl\
the sodium chloride and sodium sulphate present
in the drum were split up together with the water,
the chlorine and sulphion taking the hydrogen of
the water, and the sodium taking the hydroxyl
ion.

H,0 (H+O0H) + NaC1 > NaOH + HCL
The tendency of the sodium hydrate would be
to emigrate to eathodic areas the hydrochlorie
acid being free to wreak its will
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As a result of the attack on the iron Ferric
chloride is produced and this, where it comes into
contact with the alkaline hydrates of the normal
drum water forms the precipitate ferric hydrate,
and this insoluble substance accumulates round
the anodic spots giving the characteristic nodules,

ich act as pockets for Lhe acids formed, and
heip to keep them concentraf

1t should be noted that whether the electrolysis
is due in the first instance to differential aeration,
or to one of the other causes; for corrosion to
Lake plm:e. the &mm of dissolved oxygen is
essential, the oxidation of the pmtactwe hydrogen
film being necessary before corrosion ean proceed.

Thus the problem of dmmtmn was &uam
tackled in earnest as being the ol
would at once provide equal motecuon to all the
iron surfaces involved.

This time, a system was evolved for which the
writer has just taken out provisional patents.
While, of course, a proper de-aerator could be
purchased and installed, this was a costly business
and it was felt that with some modification the
syatem described earlier in this paper might be
made more effective.

It is universally admitted that provided the
oxvgen content of the feed-water can be kapt in
the region of 0.1 e.c. per litre, or lower, corrosion
will be mueh reduced. Now repeated tests in the
quantity of dissolved oxygen in the nundenuu
showed that it rarely, if ever, exceeded
figure, and was in fact, usually- below thal
amount. Thus, if it could 'be arranged that the
output of the condensate pump wu niwuys in Ex-
cess of the requirements of
problem of supplying the bo\ler wlu: de-aerahad
water would be solved.

Fig. 6 gives a diagram of the system eventually
designed md erected at the Queenstown station.
The small pipe A carried water from the hot-well
back to t'he mndermer. passing the control valve B
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on its way, this latter valve was actually a Cope’s.
regulating valve borrowed irom one of the bollera,
The size of the pipe A wi under the
conditions of pressure hud lvAllahle the flow of
water could never be such as would fiood the con-
denser.

The de-aerated water pumped out by the con-
densate pump passed along pipe C, the major
portion being taken by t.he fzed pump, and the
small balance passing through to the hot-well. On
its way, however, it had to pass through the
orifice, thus producing a difference of head ncross
the orifice, depending upon the quantity of the
excess water. This difference of head, trans-
ferred to two vertical tanks, operated the dis-
placement vessels E and F, the motion of which
altered the position of the Tegulator valve,

The regulator vaive was arranged to be fully
open when the displacement vessels were just
level (ie.) when no water was passing through
the orifice, and in this position the gquantity of
water passing through pipe A was sufficient to
supply all but the most exceptional discrepancies
Dbetween supply and demand. The excess water
in passing through D caused the vessel E to rise
a few inches, thereby restricting the flow through
the regulator valve, which took up an intermediate
position. By designing the anfma and making ad-
Justments to the travel of the regulator valve it
‘was possible to provide always a slight excess of
condensate over boiler

apparatus was comparatively simple to in-
stnu nn very little nltenﬂon m exiaumz reed |1I'pl

arrangemen ents was made.
omitted for sake of clarity fmm tha drﬁmnz in
Fig. 5—which enabled the feed-system to be put
hack to normal in a moment.

Very careful tests of operation were then made,
some tests being deliberately taken during periods
‘when low boiler water demanded excessive feed.
The result of these tests is shown in the graph
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given in Fig. 7, which is typical and consists of
tests of oxygen content of samples of feed water
drawn from the outlet side of the economizer for
two consecutive weeks. During the first week the
feed system was arranged in the semi-enclosed
manner, as described earlier in this paper; and
during the second week, the automatic byepass
was in operation.

It ean be justly claimed that this system of de-
seration is simple in its principle, costs nothing to
run and is easily and cheaply installed alike to new
or existing feed-systems.

Unfortunately, due to relinquishing the appoint-
ment at Queenstown, the writer was unable to put-
sue the matter further, and find out to what ex-

corrosion in the boilers and elsewhere was
affected.

In the course of experiments with this plant,
an important practical point was observed, namely
that leakage of air into the feed-system via the
suction side gland of the centrifugal feed-pump
was a possibility not to be ignored, and it was
necessary to keep this gland in good condition.

An additional method of oxygen reduction was
incorporated in combination with the system des-
cribed in that the old oil pressure filter in the
feed-delivery line was turned into a deactivator by
filling the space with steel turnings.

This makeshift arrangement produced sur-
prisingly good results : when running without the
automatic byepass, a reduction in oxygen content
of from 97 to 49 was observed across the inlet
and outlet of the deactivator; unfortunately no
test, figures are available of the final oxygen con-
tent when using hoth systems combined.

‘While it has been stated that high pH Value
does not necessarily prevent mnmmn.. the hydro-
gen ion concentration does, of course, play a con-
siderable part in determining t!m rate at wh.\c'h
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corrosion will take place. In faet the number of
factors that do enter into the question is legion,
though in beiler plants where waters of high
alkalinity are in use, the principal controls in the
order of importance would be :

Oxygen concentration,
Hydrogen jon caneentration (pH Value).
Protective coatings.

Tn the type of plant just described, an amount of
.1 e.e. of oxygen per litre is present and the cor-
rosion is greatly reduced.

The hydrogen ion concentration then becomes,
by comparison, of greater importance, and so, in
addition to controlling the oxygen content, the pH
Value should be kept in excess of 9. This is
particularly so, in view of the fact that at higher
hydrogen fon concentration (i.e. lower pH Values)
the tendency for the hydrogen to form a protective
film is reduced, the gas being evolved instead in
the form of bubbles,

Condensing Water Problems.

For the first few years of the Reciprocating
Engine regime the regular nightmare of scaled
condenser tubes was faced.

The cooling water at Queenstown was drawn
from a spray cooling pond, the make-up being
direct from town mains through a ball-valve,
When it is remembered that under full-load con-
ditions the evaporation is likely to reach 21 per
cent. of the water circulated, and that the quantity
circulated per hour is about half the total capacity
of the pond, the potency of this chemical con-
centration plant will be realis

Roughly the concentration of dissolved salts, if
it were not for losses through windage and other
leakage, and the removal and deposition of scale-
forming salts in the tubes of the condenser, would



double itself in 80 hours of full-lead running, and
increase in i i i
thereafter.

The curve shown in Fig. 8 gives the actual
concentration as observed in practice over a pro-
longed period. Windage and other leakages were
deliberat my permitted to reduce the rate of con-
centration and the fact that for the bulk of the
time the plant was running at reduced load factor
nl‘;u reduced evaporation below the figure stated
above.

But even a cumpmtwely smn]l quantity of

of uﬂ:mm and mua’neslum. nnnvary qun:kly form
a considerable coating of scale in the condenser
tubes. Particularly is this so when the condenser
is working near its full capacity and the outlet
temperature of the cooling water high.

Precipitation of scale-forming salts in a conden-
ser is almost entirely due to the driving off of
carbon dioxide from solution, reducing the acid
carbonates of lime and magnesium to the lnsn!ub]:-
carbonates, viz. i—

CaHy (Cos)s > CaCos + HiO + €Oy

but unless the temperature rises sufficiently, the
€O, will not be so driven off, and scale formation
will be retarded.

Thus, two valuable hints in condenser working
emerge, where waters similar to those encountered
in the plant in question are in use. Firstly, keep
the concentration in the cooling pond down as
much as possible by frequent tappings of cooling
water, ma.kmr up again with raw water. The
level ean be dropped, say, to the lowest safe
working level once a mnuth or even more fre-
quently, making up to full capacity again. In
mmnectwn with this, too, it is important to see
that the level while running between times is
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always maintained, since it takes but a short tima
for evaporation to halve the quantity of water,
thereby doubling what is already a high concen-
tration.

The second point is that a high outlet tempera~
ture should be avoided as far as possible. It is
sometimes regarded as an economy to throttle the
cireulating pump for various diverse reasons. In
doing so this question of high outlet temperatures
should be taken into consideration. In the writer's
opinion, the fullest use should be made of available
pumping pewer, where danger from scaling exists,

The only real and lasting solution, however,
where waters containing these scale-forming salts
are in use, is water treatment. The simple lime
treatment can be, and frequently is, applied here,
although, as has already been pointed out, with
this method, the salts in question eannot be en-
tirely eliminated, partly because caleium and mag-
nesium bi-carbonates even when bereft of their
carbon dioxide are still slightly soluble and will
deposit. on concentration, but chiefly because the
action will not go beyond a certain stage and the
minimum residual bi-carbonates that ean satis-
factorily be obtained in practice is about 3 grains
per gallon equivalent ealeium carbonate. — Even
this quantity will rapidly concentrate and cause

e trouble if no other steps are taken.

It has consequently been suggested by the
writer that instead of lime-treating the raw make-
up, quantities of the cooling pond water itself
should be tapped off regularly fo- treatment,
thereafter being returned to the poad. A tank
could be quite easily arranged, its sive depending
upon the size of the cooling pond, to be filled and
treated daily, a small pump being used, the water
being run back to the pond after about 20 hours
settlement.

But the only type of treatment which finally
and definitely deals with the problem is the Zeolite
process. There is no time here to discuss the



mechanism of this interesting reaction; suffice it
that through this means, an exchlnge of hases
takes place, sodium being replaced for all others—
thus all scale-forming salts are entirely removed,
the action carrying on right to finality go that no
matter what concentration takes place, none of
these salts will be present.

The installation of such a plant and the benefits
aceruing thereby have already been referred to.
The running costs, which consist of the purchue
of commercial salt, work cut at about 1d. per 1000
gallons of water treated, but this figure will de-
pend entirely upon the quantity of dissolved salts
present in the water, the above figure being for
raw water at Queenstown, analysis of which has
already been given,

It s diffeiult to assess the exact saving which
was effected since so many variables are involved,
but a rough idea can be gained from the fact thet
after msbdlmg the plant, and prior to the change-
over to turbines, the coal consumption taken over
twelve months reached the figure of 3.014 Ibs. per
unit generated, which is believed to be the lowest
in the Union for reciprocating mnm plant.

The direct saving due to reduced cleaning costs
and improved coal consumption on days on which
the condenser would otherwise be out of com-
mission through cleaning, alone was approximate-
Iy £35 per annum.

Some trouble was experienced at the outset
when the new cooling pond was started up. The
regular routine tests showed that in nplta ‘of the
Zeolite treated make-up water, the cooling pond
water was siowly increasing in hardness due to
the pressure of calcium bi-carbonate. The cause
of this was searched for, for quite a time, and
the matter was giving some consternation until
it was discovered that the mltlet of water from
the water cooled-bearings on the induced draught
fans was trickling into the cooling pond, and, being
ordinary tap water, was adding its Rakall Gt drre
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portant quota of untreated calcium bi-carbonate to
the . Here again the routine test methods
proved their worth, as this might well have gone
unohserved for some considerable time, the Zeolite
process being condemned as ineffective when scale
was still discovered on the tubes.

Before leaving this matter and bringing this

paper to a close, it might be as well to refer to the
ibilities of corrosion in

It has been known for some time that waters of
high alkalinity have a tendency to dissolve zine.
A pH Value of 9.5 has been suggested as the maxi-
mum allowable unless this danger is to be courted.

While no signs of such solution had so far been
detected in the condensers at Queenstown the
possibility was admitted, and it was clear that the
building up of a strong solution of sodium bi-
carbonate might possibly tend to embrittle the
condenser tubes through dissolving the zinc from

be tackled. Pirstly, judicious acid treatm,

the cooling water converting a portion of the
sodium alkali into, say sodium sulphate—this, of
course, would be quite a costly method of treat-
ment, but would certainly be effective. Secondly,
the arrangement of electrodes in the water boxes
of the condensers insulated from their supports
hut energised as one pole, the other pole being the
body of the condenser, including the tubes, from
a sl D.C. augﬂ]y. This, by electrolytic action,
would sacrifice the inserted electrodes and save
the rest of the condenser. -

m.:e;‘udmher w?hminghfn eﬂzmmtinn with Zeolite
water, though rig] coming under the
heading of Boiler Water pml:!afems, t perhaps
be included here.

Owing to the peculiarity of many South Afriean
Waters already referred to viz., the absence of sul-
phates, water treated by the Zealite process con.

ium by

tains a and
little or no sodium sulphate,

There are at least two ways in which this could
ent of

ream



It has been ghown conclusively by many workers

as a dangerous ten-
dency to bring about the condition known as
caustic embrittlement. Under boiler conditions of
temperature and pressure the sodium bi-carbon-
ate is soon hydrolised to cn\mtm mda and m Lhe
absence of sodium sulphate, whi
inhibiter of the cffect, embrittlement of the bmler
steel is likely to proceed.

On this account Zeolite treated water was never
used as a boiler make-up and a rigid watch was
kept on condenser tube leakages, which had they
heen neglected, might have permitted dangerous
concentrations of caustic soda in the boilers

Preparations were being made, however, but
were never actually carried out, for using Zeolite
treated water comhbined with sulphuric acid treat-
ment for boiler feed. —Provided careful super-
vision over the use of the acid is maintained, this
would have been an ideal system, giving a boiler
foed with no scale forming salts whatever, and a
ratio of sodium carbonate to sodium sulphate con-
tinuously adjustable at will. A certain quantity
of sodium mrbonnbe ‘would have been retained to
give the required pH Value to assist in dealing

with corrosion, practically the only other salf left
being the beneficial sodium sulphate,

But pending the effective solution of the de-
neration pmblem it was deemed advisable to delay
g with Zeolite water and retain what

small [lrotecuon there was available from the de-
po:lts of soft seale from the lime-treated make-up,

The writer iz indebted to Mr. T. P. Ashley, the
Chief FElectrical Engineer of the Qunemlnwn
Undertaking, for permiasion to publish the nutea
that have formed the basis of this paper,

takes this (lrlmurtumty Enllsu of thanking Lha

the occasion provided, and for listening wwx
patience to so young a member.

I22en,
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APPENDICES.

APPENDIX A,
ROUTINE TESTS AND ROUGH ANALYSES.

The standard system of measurement through-
out is grains per gallon, This is equivalent to
parts per 70 000, and so to obtain quantities in
terms of parts per 100,000 all results must be
multiplied by 1.43.

(1) Hardness:

For this test, standard Wanklyn's Soap Solution
was used, purchased ready made up from a firm of
wholesale chemists. The solution can be easily
made up by dissolving castille soap in alchohol
and standardizing by check:nu against caleium
chloride solution.

70 c.c. of the sample of water to be treated are
placed in a shaking bottle and soap solution added
1 c.c. at a time from a burette, the mixture being
well shaken between each addition. Presently
a lather will form, but will disappear on standing
for a little while. The amount of soap solution
added to produce this effect should be noted, and
then further solution added until the lather which
forms remains unbroken for at least three
minutes—this lather should be at ltaﬁt half-an-
inch deep. The total number of c.c’s of soa
solution now added minus one is the hardness of
the water in degrees Clark or in equivalent grains
per gallon of caleium carbonate.

) Phenoiphthalein Alkalinity :
70 c.c. of the water to be tested are placed in an
evaporating dish, and a few drops of phenolphtha-
leln solution added. If no pink colour results, the
lkalinity to phenolphthalein is zero. If the water
!nms pink add N/50 sulphurie acid from a burette,
stirring gently until the colour just diaa;;pesm
‘The number of c.c’s of acid added gives the al=
alinity to phenolphthalein,
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N/50 sulphuric aeid is obtained by diluting a
normal selution of acid with 49 times its volume
of distilled water. Normal sulphuric acid contains
49.04 grams of pure concentrated acid per litre
of normal solution.

(3) Total Alkalinity:

T the dish of water already used in the previous
test, add about 10 drops of Methyl Orange Solu-
tion, then continue the n.ddltmn of ncld until the
orange colour just begins to turn pink, stirring
gently as before. The totnl number of ce's of
N/50 acid added for both experiments gives “the
Total Alkalinity.

(%) Computation of Alkalinities.
By npplymg the formula given below the results
of the two preceding experiments give the quan-
tities of Hydrates, Carbonales and bi-carbonates
present, all in terms of grains per gallon of
'a C0,

Bi-carbanates. Carbenates. Hydrates.
o S (1 0 = o
PUM . M—2P . 2P il 0
o i SR T e 0
Py ] 2M—P) _ 2P—M

=N gL o - M

P = Phenolphthalein Alcalinity.
M Total Alkalinity.

(5) Chlorides.
To 70 c.c. of the sample in an evaporating dish
add a few drops of potassium chromate solution,

Just sufficient to tm(e the whole sample yellow.
Then add standard silver nitrate solul a
burette, stirring gently. When the whole solution
Jjust begins to turn pink, the reading of the bur-
ette should be taken, and the number of c.c’s of
Ag Noj solution added gives in grains per gallon
the chlorides present in terms of chlorine. The
standard silver nitrate solution is made by dis-
solving 4.78 grams of Ag No, to make 1 litre of
solution in distilled water.
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filtered through a previously dried and weighed
filter paper, and after all the precipitate had been
caught in the filter, the paper is dried and weighed
again. The difference in weight is the amount
of Barium Sulphate precipitated. The quantity
of sulphates present in the amount of water taken,
expressed as the sulphion SO, is this weight multi-
plied by 0.412. The quantity in grains per gal-
lon can be caleulated, if the weighing has been in
Alﬂmgs. by multiplying this latter result by 4 X
5.43.

(7) Interpretation of Results.

The first point in the hardness test, where a
temporary lather is formed indicates roughly the
caleium salts sulphates, chlorides and/or earbon-
ates: the difference between this first reading and
the final one indicating the magnesium sulphate,
chloride and/or carbonate present. Hardness in
natural waters is caused entirely by carbonates,
bi-carbonates, hydrates, chlorides or sulphates of
caleium and magnesium.

If the hardness is equal to the total alkalin:
then the hardness is all due to carbonates, bi-
carbonates or hydrates, proportions of which have
already been ascertained.

If the hardness is greater than the total al-
kalinity, then the difference between them indi-
cates sulphates or chlorides of magnesium or
caleium, while the value of the alkalinity alone
indicates hardness due to carbonates bi-carbon-
ates or hydrates. [f the hardness is less than the
total alkalinity then the presence of sodium
carbonate, bi-carbonate or hydrate is indicated to
the extent of the differences between them.
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Where sodium alkali is indicated, the presence of
caleium or magnesium sulphate or chloride can
he definitely ruled out, and if any sulphate is

t, as shown by the sulphate test, this wiil
most probably he md]um sulphate : similarly, any
chloride present under these circumstances will
probably be sodium chloride,

In this way a rough idea of the different salts
present ean be ascertained. It should be noted,
of course, that all results concerned with earbon.
ates, bi-carbonates or hydrates have so far been

btained in terms of calcium carbonate and the
necessary correction factors should be employed
if exact quantities of the individual salts are re-
quired. In the same way, ehlorides and sulphates
are given in terms of CL, and 80,. For example
if 3.2 grains per gallon SO, are indicated, and it
is known that this is in the form of sodium sul-
phate; then to obtain the exaet quantity of Na,§
the relative molecular weights would have to be
employed.
28
a2

16

Nax S0, = 122 o
50, = 08 o

Thus quantity of N SO, present = 8.2 X 52

= 4,78 grains/gallon Na.S0.

Similarly it sodium hydrate fs known to be present o the
t of 85 grains per gallon eualant Ca GO3

Molecular weight of Ca Cos = 100 C
g B o

Exact quantity of NaOH = 85 3 ﬁ%.
= 34 grains/gallon NaOH,

(8) Tests for dissolved Oxygen.

The sample to be tested i 15 collected in one of the
250 c.c. shaking bottles, the pipe extending to the
bottom, and at least five times the capacity of
the bottle must be passed through the buule be-
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fore it is carefully removed and the stopper placed
80 as to aveid air bubbles. If the water is hot,
it must be passed through a cooling coil before
being collected in the bottle.

To the bottle full of water is added 1 c.c. of
mangenese sulphate solution and 3 c.c. of Alka-
line potassium iodide using separte pipettes, and
allowing the reagents to discharge at the bottom
of the bottle. The stopper is replaced, the bot-
tle shaken and alowed to stand for five minutes.

About 3.7 c.c. of hydrochloric acid is added
through a third pipette in the same way until all
the preeipitate is dssolved.

Exactly 200 c.c. are then placed in a flask and
if the yellow colour is pronounced, N/40 sodium
thiosulphate solution is added from a burette untﬂ
the eolour has almost disappeared. About ¢
of starch solution is now added, and the addition
of sodium thiosulphate continued, drop by drop
until the result’ng blue colour is just destroyed.

The number of ce’s of sodium thiosulphate
used multiplied by 0.698 gives the c.c’s per litre
of dissolved oxygen present.

The solutions required in the above experiment
are made up as follows :

1) HJ\N(MNE?B SULPHATE :
grams dissalved in 1 litre of distilled water.

2 ALKALI'N'E POTASSIUM I0DIDE :
pnnn Ilyd ide.

lW
ﬁd&f‘t:“ iiilled water o make & fathl of 1

(8) STARCH SOLUTION :
5 of Litners soluble o lareh In 60 ec. u
distilled water to make a , then po
quickly into 200 e of 'hnll.ﬁng distilled w.m-.
boiling being continued for a few minutes. A
few drops of chloroform are added when cool
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preservative, and the solution should be
knthN.I stoppered in a dark place. The solution
t remain active for more than & month
il
{4) SODIUM THIOSULPHATE =
e s dissolved In distilled water to make
exactly 1 litre,

(9) pH Value Tests.

Tor this measurement a pH test outfit was ob-
tained for a small sum, from the British Drug
Houses, Graham Street, Londen, N1.  Full in-
struetions for using this appnrntus are included
when purchased.

APPENDIX B.
Formulae for Lime and Soda Treatment.

(2) Lime Adjustment.

If the total alkalinity exceeds 2P, insufficient
lime is being added, and the quantity in ounces
of extra lime per 1,000 gallons of treated water,
is given by the fol]nwmg formula :—

15 (M — 2P).

1f the total alkalinity is more than .5 below 2P
then an excess of lime is indicated and 1.5 [2P—
(M—0.5) | ounces less lime should be added per
1,000 gallons of treated wnter.

(b) Soda Ash Adjustment.

If the hardness “H", exceeds the total alkalinity,
a_deficiency of soda ash is indicated and 2.5
(H-10.5—M) ounces more soda ash per 1
gallons of treated water should be added.

1f the total alkalinity exceeds the hardness by
more than 0.5 then too much soda ash is being
added and 2.5 M—(H-}-0.5) ounces less soda ash
per 1,000 gallons of treated water is indicated.

The above formulae are for best quality quick-
lime (90°, Ca O) and best quality soda ash (98%
8y
rzsa)



APPENDIX C.

Apparatus and reagents required for rough
‘water analysis :—

2250 c.e. shaking bottles. Sulphuric acid,

4 bursttes and stand. Hydrochlorie acid.

Test, tubes and stand, Potassium chromate,

Filter paper. Silyer nitrate.

Filter funnel (large). Caleium chloride (for drying
22 pint measures. filter papers).

1—100 e, mensure, Barlum chloride.

11,000 c.c. measure, Litmus paper.

2800 cee, flasks. Methyl orange solution.
2800 c.c. beakers. Phenlphthalein solution,

2—No, 5 evaporating dishes, Wanklyn's Soap solution.

1—chemical balance, Potassium h e.

1—bell-jur and plate glass Potassium Todide.
slub—to act ns drying Sodium thiosulphate.

chamber for filter Soluble starch.
papers, Manganese sulphate.
810 co. pipettes, Distilled water,

Glass stirring rod.

A small breakfast cooker was usod for the first stage
of drying filter papers.

DISGUSSION.

The President said they had to thank the author
for his paper which was of very great interest
and importance to those Engineers who had to deal
with water problems in connection with themr
Undertakings. (Applause).

Mr. Milton (Elec. Supply Com.) said the author
was to be 4 upon his very i i

po;
paper, which wauld be extremely useful as a re-
ference. Unfortunately the copies of the papers
to be read at the Convention did not reach him
until the evening before he left, but the subject
had been passed on to hiz chemist who had been
asked for a few comments on the points raised
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by the author. The name of the gentleman re-
ferred to was Mr. G. W. Bond, who had asked him
to read the following comments upon Mr, Sibson's
paper i—

1 must congratulate Mr. Sibson on a really ex-
cellent paper.

Corrosion Problems in Boilers :

From our experience we fully agree with Mr,
Sibson's remarks in connection with corrosion in
the Queenstown boilers, i.e, that it is not suffi-
cient merely to increase the pH value of the drum
water to inhibit corrosion. We have found that
while corrosion of the boiler drums can be largely
eliminated bv keepmg t.he pH value of the boiler

water at over 10, corrosion of the superheater
headers and. l.ubes will mll contmur!. this being due
to the presence of oxygen in the feed water.
Fun.her. we have found that in the case of our

h pressure and temperature boilers, that the
sal‘e limit of 0.1 c.c.'s oxygen per litre mentioned

y Mr. Sibson is far too high, At Salt River
I’(swer Station, for instance, corrosion of the su pv)‘-
heater headers and tubes still continues to a smal
extent even though the oxygen content is LepL
as low as 0.04 cc's per litre and the alkalinity
and :ansmclty of the boiler are very satisfactory.

At one time the oxygen content of the feed
water at Salt River was very much higher (as
much as 1.0), but by passing all the “make up”
water thrmlgh the condensers and, in_ addition,
by “steam sealing” the surge tanks, we hawe been
able to keep the oxygen below 0.05 c.c.'s per litre.
In order to reduce the oxygen content to practical-
Iy zero we are now considering the addition of a
small quantity of a chemical deaerator such as
sodium sulphite or farmu: sulphate. At Congella
Power Station, on the other hand the oxygen con-
l.enL was never more than a mere trace. There has

ever been any noticeable corrosion of superheater
el tubes at Congella, though at one time
severe corrosion of the drums was experienced
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through contamination of the feed water by sea
water, through serious condenser leakage. The
feed at Congella is now under a caustic soda-sodium
sulphate treatment to counteract the effect of sea
water contamination.

At Colenso the oxygen content of the feed was
very high indeed as the make up is drawn from
an open pond, but arrangements were made some
time ago whereby all the make up was passed, as
at Salt River, through the condensers, with the
result that the oxygen content is now about 0.03.

Scale Formation :

We also agree with Mr. Sibson that even with
the most efficent lime soda treatment the residual
ness cannot be less than 3 grams per gallon.
owing to the solubility of calcium and magnesium
carbonate, At Colenso we reduce the hardness
of the boiler water to nearly zero by the addition
of & small amount of disodium phosphate to the
feed water. This phosphate is added as a con-
ditioner, Tn addition to veducing the hardness of
the boiler water it acts as an inhibitor of caustic
embrittlement. At Colenso, Tugela River water
is used as “make up.” This contains on occasion
abundant suspended siliceous matter, which is re-
moved by alumina-ferric, lime and soda ash treat-
ment, The resultant “make up” has a hardness
of about 8.5 grains per gallon. This “make up”
is then passed throngh the condensers which act
as deaerators, into the feed system where it comes
into contact with the di-sodium phosphate.

At Congella all “make up” is evaporated, so
that there are no scale troubles as far as the
oilers are concerned and the only problem is cor-
rosion of the drums due to sea water. This has
overcome, as has already been mentioned,
by the caustic soda—sodium sulphate treatment,
care being taken that the correct ration (sodium
sulphate to caustic soda) against embrittlement
is always maintained. Further, the addition of
caustic soda is strietly proportional to the sea
water leakage.
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At Salt River, Cape Town water was formerly
used and this had to be lime treated owing to its
corrosive tendencies, Now all “make up” at Salt
River is being evaporated. Sea water wnwmlnm
tion also occurs here on oceasion, owing to
condenser corrosion, and the feed water is under

this. Here, too, the addition of phosphate is
strictly proportional to the

Circulating Water :

After lime treatment the minimum residual bi-
carbonates are, as stated in the paper, about 3
grains per salbon equivalent calcium carbonate.

The author proceeds to discuss the Zolite pro-
cess and mentions the disability of concentration
of sodium carbonate which occurs with time and
suggests acid or alternatively electrolytic preven-
tion of dezincification. If the water were first
lime treated to reduce calcium and magnesium
carbonate concentration, the Zeolite treatment
would be effective over a_much longer period as
the bulk of the calcium and magnesium carbonates
would be precipitated. (Applause).

Mr. Foden (Fast London) said he vead Mr, Sib-
son's paper with very great interest, and he con-
gratulated the author upon it. He regretted that
time was so short, hecause he felt that they could
spend a very profitable half-day in discussing
such an important subject as the efficiency of a

steam electric power station, and so enable the
majority of Elactrmltv Undertakings to contribute
materially to the Relief of Rates,

Regarding the author's remarks on the condi-
tion of water lllpﬁ]lﬁ in the coastal belt, he could
agsure him that the presence and effect of sodium
chloride in the water was very apparent. Tap
water at East London and samples of rain water
showed an immediate reaction to one drop of silver
nitrate, av. 14 frs. of sodium chloride per gallon.



Although he agreed that with care a lime and
process was assistance in providing a
reasonably pure make up of water from natural
sources, he could only say it was a compromise,
inasmuch that the quality of natural waters was
so divergent, due to flood and drought, that i
was practically impossible to secure a satis-
factorily pure feed water for high pressure and
temperature boilers with the lime and soda pro-
cess. e had found that periodic cleaning of
economiser and drums was most satisfactory.

The treatinent of these parts at East London
was to coat them with Epexior beiler compound
and clamp the zinc plates in the steam drum. He
was bound to admit that Apexior was expensive
but it was cheaper than frequent renewals and
final destruction of drum and headers, He noted
that the author had made no mention of C.0.,
(earbon dioxide), a most prolific source of cor-
rosion, 4

The problem of rust conmes or nodules was
common in water tube boilers, particularly where
the economiser was integral with the boilers and
of steel construction. This form of corrosion was
sometimes termed carbonic acid corrosion, and was
invariably found in turbine plants where the buli
of the feed water was comparatively pure con-
densate. Even this feedwater contained oxygen,
carbon dioxide and nitrogen. As the latter was an
inert gas having no action on either iron or water,
the corrosion was definitely eaused by either or
both oxygen and C.0.,

1t had been proved that earbonic acid had a
decided corrosive action on iron. In experiments
carried out, free carbonic aeid in the steam was
reduced to formic acid in contact with the iron,
This in turn dissolved the iron and other chemical
action took place resulting in a cone being formed
and a highly corrosive acid being imprisoned with-
in the walls of the cone, when the eone was broken
away the usual pit was noticed. The most satis-
factory inhibitor of this form of corrosion was an
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alkali in the form of ealeium hydrate or caustic
soda. As he was personally averse to turning a
boiler into a chemical tank, he considered physical
means of treating the water in the shape of
evaporators and deaerators more suitable,

He personally considered that there was plenty
of scope for i in design of i
especially in the direction of increasing the
veloeity of water through the tubes and thereby
tending to sweep away the rust cones by the
action of the water. A step in this direction was
evidenced by the latest designs of Greens and
Foster economisers with reference to condenser
corrosion and erosions.  Copper nickel tubes in
condensers and Cumberland process had proved
very satisfactory at East London, but local con-
ditions should always be carefully considered.
(Applause).

Mr. Horrell (Pretoria) said that undoubtedly
this was n most interesting paper, and he would
like to offer his congratulations to the author.
It was very interesting to them, because for some
years they had had all their chemical work done
by Johannesburg, but they in Pretoria were now
setting up a laboratory and would do this work
themselves, He had made a few notes, which he
would like to read as follows :—

The author is to be congratulated on his paper
dealing with a subject which is of vital importance
to the Power Engincer, There is no doubt that
the efficieney and low maintenance costs of power
plant operation depend among other things on the
correct feed water treatment.

The results achieved at the Queenstown Power
Station show that routine water testing is essen-
tial ina modern power station and is amply repaid
in the case of a small plant.

During 1933 the adoption at Pretoria of what
proved to be unsuitable feed water treatment, led
to the formation of calcium sulphate scale with
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the resultant blistering and failure of the boiler
tubes, This occurred at a time when the boiler
capacity was limited and it gave us rather an
anxious time.

The make-up water was taken from the town
mains and the analysis was as follows :—

i T ey
sty e g g
Catchment i

|
and NIL | 127 | NIL-|TRACE| 1as
Springs |

(grains per gallon).

1t should be noted that permanent hardness was
absent and the water actually contained free soda.
This make-up water was evaporated and was then
pumped direct to the, feed tanks, wt On oceasions
i I this

it was v to
make-up with raw town water,

Due to the priming of the evaporators, and the
evolution of the carbon dioxide which simply
passed over with the steam the evaporated water
was far from being pure. The following is a
typical analysis,

Alkalinity — _ _ 028 )
Cousticity . .. . NI'| grains
Hardness o - = 014 per

“04) T4 [ gallon.
Magnesium earbonate(equi. CaCOs) 0,14 .

The addition of lime water to the evaporator
supply tank did not result in much improvement.
The feed water was passed through a deaerator
where it was heated to L40°F. and was then fed
to the boilers. Gal'mnin_n was found to take place

been present; lime was therefore added to the
feed tanks together with the sodium sulphate
¥ to keep the ratio ahove
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8. The addition of the latter salt was necessary
owing to the fact that at a pressure of 350 Ibs.
per square inch practically all the sodium car-
bonate dissociated to form caustic soda.

In an endeavour to increase the causticity of the
feed water and at the same time maintain the
embrittlement ratio the quantity of chemicals
added to the feed tanks was gradually increased.

In the boilers the solubility product of calcium
sulphate was soon reached with the result that it
was deposited in the boiler tubes in the form of &
harl scale.

Acting on the adyice of the Consulting Engineers
it was decided to improve the treatment prior t
evaporation and a Kennicott Water Softener was
installed. In the softener the town water is now
treated with lime and soda ash and sulphate of
alumina is added to act as a coagulant to remove
the finely divided salts which are precipitated.

The addition of soda is necessary owing to the
fact that the town water now contains a smail
amount of permanent hardness. The water fed
to the evaporators has a hardness of 3 grains per
gallon N:!\d the scale formation has been very much
reduced.

The addition of lime and sodium sulphate to the
feed tanks was discontinued and instead trisodium
phosphate was used. This tm;\tment resulted in
the removal of the boiler scale, the calcium sul-
phate being converted to caleium phosphate which
was removed when the boiler was blown down.

The phosphate conditioning of the feed water
was found to be satisfactory and is still in use.
The quantity of trisodium phosphate added to the

tank is in the neighbourhood of 0.4 ounces
pzr 1,000 gallons of water evaporated. The hard-
ness of the bofler water has been reduced to zers
and tests show soluble phosphates to be present
to the extent of from 4 fo 8 grains per gallon.
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The essential point to note in connection with
this phosphate treatment of the feed water is
that the quantity of phosphates added should be
increased until tests show that soluble phosphates
are present in the boiling water. In this way the
formation of scale is prevented and in addition
caustic embrittlement is inhibited.

The attack vit alarm
floats and ashestos hand hole gaskets and these
should be replaced with ijron flots and steel cased
gaskets respectively.

The di of the is
that the pH. value of the feed water is low (i.e,
in the neighbourhood of 7.0) therefore corrosion is
likely to take place in the feed lines and economiser.

Mr. Sparks (Pietersburg) after thanking the
author of the paper, said he came from a town
where they had a great deal of trouble with their
boiler water. In the first place ordinary earthen-
ware floats were useless in the boiler, and in the
second place they had had to abandon the use of
brass and use cast steel At one time they had had
to expand their piston rings in the engine aboui
every six weeks, otherwise the engine would start
clattering. He did not know the cause of the de-
terioration of the piston rings. Brass valves were
fn:tl:? to be useless, and they had to use some other
metal,

From the point of view of oil, this particular
water had a very good effect, no oil being found
in the boiler, When they opened their new power
station and it had been running for three months
they discovered & lot of pit marks. They were
greatly concerned over this. He went to a great
deal of trouble in investigating the matter, and
came to the conelusion that the trouble was caused
by the coke filter introducing sulphuric acid, The
defect was remedied and since then they had had
no corrosion at all. When they got this corrosion
the holes were pretty big.

43)



He concluded that this form of corrosion was
progressive, and when they had cleaned out the
rust marks and painted the boiler they had no
further trouble. He would like to have Mr. Sib-
son’s opinion regarding the cause of the rust
marks, (Applause).

Mz, Couneillor McLean (Port Elizabeth) said he
had to Jeave in order to catch the mailboat at
Durban, he would like to thank Mr, Sibson for his
excellent paper. He also wanted to congratulate
the President and the Committee for having
arranged to have Mr, Sibson's paper read at the
Iast moment of the Convention. He was sure he
was expressing the view of the member for Bula-
wayo when he said that no better subject than
that of water eould be discussed that morning
(laughter). He would like to thank the President
for the very happy time they had spent together,
and would wish them all good-bye and good luck.
(Applause).

Mr. Brown (Volksrust) while thanking the
author of the paper, thought he was entitled to
sound a note of warning. This was a chemical
matter and he warned them not to make experi-
ments unless they were carried out by a qualified

emist. Where he came from the work had been
carried out efficiently during the last ten years,
and they had never had any troubl Trosion
was definitely a matter for a qual chemist.
(Applause).

Mr. Bahr (Klerksdorp) also thanked the author.
There was one thing, however, that he objected
to

The parts (chemicals) in the water should not
be given as number of grains per gallon, but as
number of parts in 100,000 parts of water in con-
formity with a Chemist's Analysis.

rrosion had been a great bughear to every
Municipality. Sometimes even a chemist could
not get the better of it. It might be more ad-
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vantageous to pay more attention to the humic
acids in the water, especially where the supply
‘was drawn from dams.

As to corrosion and pitmarks, he objected to
some of the things that had been advocated. I
they went on chiselling out the pitmarks in a boiler
drum or firebox, in the course of time they would
have no boiler left. (Laughter).

He had had a long experience, something like
85 years, and his opinion was that if they found
pitmarks they should not try to chisel them out,
but clean the surface of the steel shell very
thoroughly with a steel wire brush and fill in the
pitmarks with litharge. They would then see an
improvement,

(Addressing the representatives of sea-coast
power undertakings) :—

To keep corrosion down they should use a lot
of sea water for the first filling up and should
give the boiler a good beiling out. The resulting
very thin scale would keep a lot of corrosion away.
Corrosion ruined a boiler and it was for them to
see that it was prevented.

It was not the chemist who had the last word,
but the experienced man. (Hear, hear).

Mr. Bahr said that the only way of preventing
old pitmarks from becoming deeper was by using
litharge when everything else had failed.

Mr. Bahr further corrobated Mr. Shermer's
remarks on the use of Zine-plates.

Whenever they are heing used to counteract the
pernicious influence of electrolysis on iron or steel
vessels containing water, the plate-holders or—
studs ghould have a perfectly metallic contact with
the metal, to be protected, and the Zinc-plates,

As a last resource, in very obstinate cases, he
recommended the substitution of all cuprous alloys
used for fittings and being in contact with the
water by steel fittings.
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Mr. Metelerkemp (Bulawayo) said, the author
advocates the treatment of portion of the cooling
pond water instead of the make-up.

In Bulawayo, this treatment was tried in addi-
tion to the made up water, It was eventually dis-
as an uneconomical propositi o

alga choking the zeolite plant and themhy
increasing the quantity of water required for back
flushing and the possible loss of filtering medium.

Mr. Shermer (Reynolds Sons & Partners) said he
nppmmhd the large amount of experimental and
rese which Mr. Sibson had undertaken
m nrepmng his most interesting paper. Ile was

ing to enter into the discussion at
length but there were one or two points which
had touched upon by other Members in the
discussion, and it might interest Members to know
something more regarding the removal of oil from
feed water by the electrieal process which had
been mentioned by Mr. Sibson in his paper.

There is such a plant working in South Africa.
This plant was made by Messrs. Davis Perrett &
Co., who were at one time established in Broad-
way, Westminster, London, and might still be for
all the contributor knew. This plant is installed
at the Brakpan Station of the Vietoria Falls &
Transvaal Power Company, and operates in con-
nection with their condensate discharge from the
steam driven reciprocating air compressing units,
The plant has been installed for many years, and
is operating very satisfactorily,

A similar plant, manufactured locally on the
same principle, was installed on one of the Gold
Mines in the Springs Dmmct This plant is now
out of commission, but it worked satisfactorily
for a long period.

It is not always realised how great is the
danger of even a small amount of il bemg ad-
mitted into steam boilers, The parts ,000
may appear insignificant, but when the boiler is
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operating for perhaps the best part of a year be-
fore a shut-down it will be appreciated that the
total amount of oil over a long period introduced
into the boiler must be tremendous, and with very
bad results, as many Engineers have found out.

Most Engineers appreciate that a boiler is not
a water softener, and should not be treated as
such, All water treatment should take place out-
side the boiler.

Zine plates often serve a very useful purpose,
hut it is advisable that when these are used, they
should be secured to the shell of the boiler drum
below the water line, by means of collar studs
fastened to the steel plates of the boiler shell so
as to hold the zine plates a few inches clear of the
boiler plates. By this means a perfect metallic
contact is made between the zinc plate and the
steel boiler plates,

He agreed with Mr. Chace Brown on the ques-
tion of the employment of a qualified Chemist in
the initial stages of water treatment. The average
Municipal Engineer, with his many duties, cannot
be expected to have expert knowledge of water
treatment, and the first thing to do is to have an
analysis made by eompetent Engineering Chemist,
‘who would lay down a course of treatment which
the Engineer could follow, after which an oc-
casional analysis of the treated water should be
made to ensure that the correct results are being
obtained.

Mr. Clinton (Salisbury) said he would like to
express his admiration of Mr. Sibson’s paper. One

pounds, Mechanical devices would not obviate
the trouble. TIn Cape Town it had been found that
such devices were not entirely satisfactory. He
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suggested that the feed pipes be inspected more
closely. 1If this were done, a considerable amount
of corrosion would be detected, which often was
not suspected.

Mr. Clutterbuck (Chief Inspector of Factories)
said he would like to add a few words in apprecia-
tion of the author’s contribution, Speaking as one
who had some 20 years' experience of boiler i
specion he regretted not being able to support
the recommendations of some of the speakers re-
garding the treatment of pitting. When pitting
oceurred in a boiler the best procedure was to sub-
mit a sample of the feed water to a qualified
chemist who would prescribe treatment to meet
any particular case, One speaker suggested filling
pit. holes, another would chip them out, while a
third advocated that a certain amount of scale be
allowed to accumulate, In his opinion a boiler
plate which had beeome pitted should be cleaned
properly down to the bright metal and a suitable
protective coating applied.

Mr. Sparks (Pietersburg) said what he wanted
to emphasise was that what got into their boilers
was a progressivinly corrosive. They spent quite
a time in letting in fresh water until the last trace
of the trouble disappeared. Te did not believe in
covering up marks, but in facing facts. In their
case their boiler was as good as ever corrosion
having disappeared entirely.

Mr. Ashley (Queenstown) thanked Mr. Sibson
for the able manner in which he had dealt with
this subject. Hia paper would be of great value
to the Association and to those who ran their own
plnnts Mr, Sibson had corvectly represented the

ition at Queenstown in regard to the trouble
thev had there Wlth corrosion. Since Mr. Sihson’s
departure from Queenstown the valves to which
he referred to had functioned very satisfactorily,
and there was merely a trace of oxygen in the
drinking water.
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REPLY TO DISCUSSION,

Mr. Sibson in reply said, it is difficult in the
short time available to reply adequately to all the
points that have been raised by those who have
contributed to the discussion, and he proposed to
deal in detail with the more important matters
and somewhat more superficially with minor
points.

He should like very much to thank Mr. Milton,
and through him Mr. Bond for his extremely
valuable contribution, which adds very materially
to the value of the discussion, particularly as it
deals with conditions not experienced or referred
to in the paper; namely high pressures and tem-
peratures, and coastal factors,

The corrosion experienced in the E 8.C. stations
appeared to be principally in the superheaters and
other steam spaces and was thus in a different
category frem the corrosion dealt with in the

There are three factors, at least, controlling the
former type of wasting he presence of oxygen,
the presence of mrlum di-oxide and high steam

the first two factors, and the possibility of dls-
sociation of steam is not likely, of itself, to
serious factor in corrosion at temperatures Imlow
1,000°F., though in combination with the gases
mentioned, acceleration in the rate of corrosion
might be expected. Thus. the marked difference
in corrosion noted at Congella is almost certainly
due to the elimination of dissolved gases,

In regard to the safe limit of oxygen content,
this will vary according to the other water and
temperature conditions : 0.1 cc. per litre is in
agreement with American prume where water
or hazh pH value is used, and where medium tem-

ressures, such as obtain in the
bullk nl our So\:th African am stations are
ruling.
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Where evaporators and high temperatures are
in use, concentrations as low as .01 c.c. per litre
are sometimes called for. As stated in the paper,
& combination of mechanical and chemical de-
aeration was tried in Queenstown, though un-
fortunately tests are not available indicating the
final oxygen content. This must certainly have

n less than .05,

The well-known objection to st
tanks, is condensation of the steam till t?\e wnk is
full of water and acts merely as an enlargement

e fe ipe; it would be interesting to know
how th|s difficulty is overcome.

Further, in connection with passing make-up
water through the condenser, this is likely to
cause deposits of secale on the mtcmgl summea of
the condenser, with which the water eomes into
contact before it has a chance to dilute with the
condensate. This would be due to de-aeration and
loss of dissolved carbon dioxide, as it would be
unlikely that a small residum of scale forming bi-
carbonates would not sometimes be present. This
difficulty is greatly lessened by adding the make-
up to the large body of condensate in the Hot-Well,
in accordance with the system described in the
paper, thereby increasing the dilution to such an
extent that the calcium carbonate would still be
sub-saturated and remain in solution when the
€O, had been driven off.

With regard to dual treatment of feed-water by
lime and zeolite, this of course, is justified on
‘economie as well as technical grounds. It was not
used at Queenstown, as the quantity of caleium and
ma;mmum earbonates present barely wnrnmled
it and a practical difficulty was the need for
mnndernl:ie %rgasure head across the Zeolite bad.
which would been difficult to obtain had the
‘mains pressure been broke:

Mr. Foden also contributed valuable coastal ex-
perience. He states, however, that variations of
concentrations of dissolved salts in raw water due



to flood and drought are a serious obstacle to effi-
cient treatment. This should not be so if the
methods of rigorous test, as outlined in the paper,
are carried out, and the treatment modified from
time to time.

The uge of protective paints has, he thought,
been adequately dealt with in the paper, and he
had nothing to add in this respect.

Mr. Foden is evidently an exponent of the car-
bon dioxide theory of corrosion. This is a very
controversial subjeet, but the balance of opinion
to-day definitely considers carbon dioxide as a
miinor factor except in the steam spaces and tur-
bine blading, where condensed steam may dissolve
:}I;Iffit:;e‘;lt of the gas to render it's pH value less

an 7.0.

He congratulated Mr. Horrel on his decision to
establish a test department at Pretoria which is
a very wise step. He would like in passing, to
mention an incident illustrating this.

gentleman representing a firm of chemical
manufacturers called and offered to conduct a free
analysis of boiler water and recommend a treat-
ment. Samples were sent him, but a portion was
retained and tested in our own laboratory. When
the analysis was received, it proved to be correct
E;Icvpt] in the most important particular, namely,
pil value.

On a basis of this analysis a recommendation
was made which needless to say, involved the pur-
chase from the firm in question of certain com-
pounds. The error was pointed out and eventually
admitted, but had the compound been used as ad-
vised, trouble might well have arisen.

Mr. Sparks has given a very interesting descrip-
tion of his troubles, and he (Mr. Sibson) was quite

sure that careful analysis and wnoﬁmdlnr ad-

Justments would soon dissipate his (Mr. Sparks’)

problems, and at any rate give him tangible evi-
1281



dence as to how they originate. The symptons
stated by him give rise to a curious speculation
The absence of oil, together with the dentl’uctmn
of brass fittings —usually nseribed to caustic
soda—suggests the combination of oil W\il\ excess
of caustic soda to form small quantities of soap.

The pitting referred to was unquestionably eiec-
trolytie, probably accelerated by a low pH value,
The trouble with pits, as pointed out by Mr.

parks, is that they are progressive, This is
largely due to differences in oxygen concentration
in the water confined in the pit and in the general
body of drum water. Potential differences ara
thus produced and corrosion proceeds.

Mr. Brown suggests that Engineers are best
advised to leave chemical problems alone, in which
point he (Mr. Sibson) quite definitely disagresd.
On such vital matters as boiler scaling and cor-
rosion, an Engineer should make himself acquain-
ted with the rudiments of the problens, especially
if the most economical results are to be obtained.

There is no necessity for expert knowledge : in
fact there is a danger in over-specialization, but
it should be well within the reach of the average
Engineer to conduct and interpret the ordinary
routine tests, The difficulty in the smaller towns,
where the Engineer is the general factotum, is
getting the time to deal with the problem.

In reply to Mr. Bahr, calculations in grains per
gallon are given partly because that system has
always been my pmctm: and also because it lends
itself to mueh simpler working and conversion to
other values. ~The presence of humic or other
acids in the boiler drums is immediately indicated
by the value of the hydrogen-ion concentrations
and this has already been covered in the paper.

He did not think it. advisable to introduce
litharge or other metallic compounds into the
boiler drum as a filler for pit marks; corrosion
trouble might even be accentuated due £o resultant
electrolysis.
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The building up of a protective conting of scale
is advisable only if no other steps to combat cor-
rosion are taken, and even then its efficacy is
doubtful while the efficiency of the boiler is likely
to be effected.

Mr. Metelerkamp has referred to the possibility
of the Zeolite bed becoming clogged by suspended
solids. This is inevitable where muddy water is
used without a filter in circuit. The Zeolite then
acts as its own filter, and though the regular back-
washing removes much of the sediment, it will be
necessary to clean out the plant periodicatly,

Mz, Milton (Elec. Supply Com.) asked leave to
speak again on this subject, although Mr. Sibson
had actually replied to discussions, In replying

discussions, Mr. Sibson remarked upon a pre-
vious speaker’s statement in connection with the
use of certain alloys for condenser tubes at constal
towns where sea water was circulated, and in view
of Mr. Sibson's remarks, he felt that the ex-
perience of the Commission might be added, to
remove any false impressions.

The Commission’s experience in this matter gave
every evidence that the nature and type of any
given alloy required examination under each par-
ticular set of conditions and it could not be stated
at this stage that any particular alloy would over-
come all troubles of corrosion and pitting when
sea water was cireulated through condensers,

To illustrate this, the Commission's experience
at Salt River and Congella Power Stations re-
spectively could be quoted. At both Stations the
Cumberiand process was in use for the protection
of condensers, but the results had proved to be
quite different. Tn the earlier stages of operation
of these Stations, the system at Salt River gave
every evidence of giving efficient and satisfactory
protection, whilst at Congella, however, it appeared
that the Cumberland process was almost ineffec-
tive.
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At first, one could not help gaining the im-
pression that something was wrong with the ap-
plication of the system at Congella, but that this
was an erroneous impression had been proved con-
clusively by later experience. The answer to the
question “Why was it that if Salt River could use
the Cumber] system effectively, Congella
ﬁonuld not?” has been proved to be “We do not

il

‘Towards the end of 1933 the Cumberland system
was taken out of service at Congeila, and from that
date the position was certainly no worse for a
short period, and thereafter, conditions consider-
ubly improved.

With the introduction of additional turbine plant
at Congella and Salt River the plant being of larger
capacity that that previously installed, the Com.
mission had entered into a period of condenser
tube troubles at both stations, although all other
conditions, etc., appeared to be maintained. The
metal of the tubes at Salt River was analysed and
examined, and it was found that from the point
of view of both composition and size and structure
of the crystals, there was no apparent difference
between the new and the old tubes at this station.
This meant therefore that Salt River was faced
with the problem that had faced Congella from
the outset,

The Commission is experimenting with special
metal tubes at Salt River, certain passes of the
condensers being equipped with the special metal
and the remaining passes retaining the tubes
supplied at the outset.

Mr. Milton said that the Commission would no
doubt be pleased to provide the Association with
{ull information as regards the results of its ex-

riments. In short, the Commission’s experience

ad shown that the use of cupro nichol tubes did
not supply a certain solution to condenser tube
troubles when salt water was used, nor was the
adfdilion of the Cumberland process to condensers
infallible.
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he President, on behalf of the Assoeiation,
thnnked Mr. Sibson for introdusing such a very
important subject, and for his very able reply
to the points raised in the diseussion. (Applause).

‘l‘he Preuden: : That brings us to the end of
our Does anyone wish o raise any
quutmn under the heading “General”?

VOTES OF THANKS.

Mr. Councillor Dely (Pretoria) said on behalf
of the Association he had been asked to thank the
Mayor (Councillor Allison) the Mayoress anu
other ladies, and the City Corporation for the ver:
fine way in which they had entertained the mem
bers of the Convention. The reason he had bee
asked to do this was due to the fact perhaps thm
he was one of the first among the members to visit
Pietermaritzburg.

They always knew that the people of Maritz-
burg were famous for their hospitality, and that
they made a point of maintaining that reputation,
That was manifested in the splendid way in which

e Mayor carried out his duties and the love-
able ways of the Mayoress.

The clerk of the weather did his best to make
it difficult for their hosts, but notwithstanding
everything had gone off well (Applause). In their
thanks he thought they should associate their
President, Colonel Ewer, who was one of the
citizens of Pietermaritzburg (Applanse), The thing
that had impressed him most that mormng was
the general knowledge required by Electrical En-
gineers, and he had come to the wndnsmn that
their profession included all the others, including
the medical profession (Laughter),

M. Councillor Coppinger (Krugersdorp) said he
was afraid that his predecassor had left very itle
for him to say, but he was very glad
himself with all that had been said about the kind-
ness and hespitality of the Mayor and Corporation.
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He realised that the standard of hospitality shown
was so high that it would be some years before the
little town of Krugersdorp would be able to equal
it. He found, however, that that time might net
be so long, because they had already 5,000 more
people than Pietermaritzburg.

He had been impressed by the City’s Municipal
serviees and also by the beauty of its surround-
ings. With these he was not entirely unfamiliar,
for he remembered Pietermaritzburg when spruits
ran down the streets, and did not think the City
was less pleasant then than it was now,

In regard to the value of the Convention, he had
been most impressed by the variety of the subjects
introduced and the high standard of the dis-
cussions and was very glad that his Municipality
had authorised him to accept membership of the

ciation. He realised that it was of the ut-
most value, not only to Engineers, to have these
Conferences, for they gave Councillors an oppor-
tunity of understanding and appreciating the
work of their engineering staffs.

He wished to express his sincere good wishes
for the future prosperity of the Association, which
they all hopad would continue to progress.
(Applause),

His Worship the Mayor of Salisbury, Mr, Coun-
cillor Fereday, said he would like to support what
had been said by the previous speakers. Coming
from perhaps the furthest point north they,
as Councillors, did not perhaps contribute very
much'to a Convention of that kind. But they cer-
tainly learned a great deal. One thing brought
home to him was that they as Councillors did not
learn a great deal about technicalities of the sub-
jects discussed, they did realise that the Conven-
tion, as far as their Engineers were concerned,
was definitely worth while. (Applause).
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He thought he could speak for the other Muniei-
palities in Rhodesia when he said that they would
not have allowed such a Convention to take place
without its being attended by their represen-
tatives. (Applause).

He would like to say a few words in regard to
the hospitality that had been lavished upon them.
Last year Lhe‘)ll had the hnnonr and nnnlege of

they thought thoy knew somethmz about lhe en-
tertaining side of the business, but they had
learned a great deal about it in Pietermaritzburg.

The manner in which they had been looked after
by the Mayor and Mayoress and the Corporation
was something for which they felt deeply grateful.
The City had a most excellent Mayur and he had

pleasure in paying a tribute of praise to
nll L!lose who had ‘made their stay there so happy.
(Applause).

Mr. Clutterbuck (Chief Inspector of Factories),
on behalf of the Government Department he re-
presented, thanked the meentlcll for the pri-
vilige of being allowed to be present. The
Convention lurl been must instnlctive and he

Mr. Rodwell (Johannesburg) asked the Con-
vention to endorse the proposal before them in
ihe usual way. They thanked the Mayor and
Mayoress, the City Councillors, the ladies who had
lm ably entertained ﬂmirlljmie:. :lmd all the mh:em
wi A

o
heartlly to their entertainment, not fnrs!-thnf!
their worthy President. (Loud applause).

The Mayor, in reply, said he greatly aporeciated
what had been said not only by the Councillor
members, but also by the representatives of the
Government and others. He could assure them
that he was voicing the sentiments of his
colleagues and the citizens of Pietermaritzburg
when he said how glad they were to have had the
members of the Association with them. Tt had
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been both an honour and & privilege. To both his
wife and himself it had been one of the greatest
privileges they had ever experienced, and they
were looking forward to the time when lhr.-y would
have an opportunity of renewing the many new
friendships they had formed.

He felt sure that the Convention would be re-
turning to Pietermaritzburg at no very distant
date, and when they did so they could be assured
of a right good welcome.

Coungillor Dely and the municipal representative
from Krugersdorp had stated that they began
their careers in Pietermaritzburg. That proved
two things, firstly that Pietermaritzburg was the
hub of South Africa, and, secondly, that in order
to be an efficient Councillor they must start their
career there. (Laughter and applause).

He very much appreciated what had fallen from
the Mayor of Salishury. Both Mrs. Allison and
himself had a soft spot for Rhodesia. They had

paid two visits to that part of the country and
were treated very well nldeed so- much o that
they were anticipating a return visit to salisbury.
Once again he thanked them all on behalf of his
wife and himself for their presence, and hoped
that the Convention would be the forerunner of
many more in that City (Applause).

Mr. Rodwell (Johannesbure) said as a represen-
fative of the South African Institute of Electrical
Engineers he wanted to express its President's
regret at not having been ahlp ta attend the Con-
vention. However, he wished them all the best
of luck and all success. He (Mr. Rodwell) was in
a position to assure the President of the Institute
that the Convention had been a huge success and
that they regretted that he was unable to be with
them (Applause),

The President then declared the Convention
closed, and thanked them all for their atiendance
and interest during the week. (Applause),
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