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IUNION OF SOUTH AFRICA. 

rOUNDED 1911. 

EXECUTIVE COUNCIL: 

Preaident: 

TOIIN I«)111 k 'M iDartuin. 

Vice-Preside,lt 

8 8.\NI]·3' ['ort Flizabotli), 

Memhers of Council: 

Pad M.,W· CO[. I. H DOBSON, 1) SO (lohanne.burg). 

Cip]. I'kin!.Cl· . \\' BELLAD !:[.1./ Qi,ren.lour). 

On// FREE STA J E : G. A STE\VA RT {BldemfonICial 

mm·AAI T. C H'01.1.EY DOD (Pretoria}. 

n.,1.. T JAG(,Ele,1..,03„11/hi. 

lion. .oretary alld Trea&gFer t 



RULES AND CONSTITUTION 

01·· THL 

Association ol Municipal Electrical Engineers 
(UNION OF SOUTM AFRICA). 

As submitted and passed by the full meeting of the 
Association held at the Town Hall, Johannesburg, on 
Friday, November, 1915, with amendment citern 61 as 
submitted and passed at the Durban Convention, 19]7. 

1 ·r'·L'LE Tle A-riation //1 be 'alled the As:,iciatioi, of 
Mum,upil Eli·,trieal E 11011•een (Union of South A A (·a) 

2 0/INCTS -The „bla·tx of the A„ocir/,CD are preninte the 
i,[erc•Ls '11 Im]•LipaI el€etrle undertaki,13. 

3 MER'la'll.-Mill,hirs if the ANHIE·lat:Un *17/1 be Chiod 
F.'e<t.Tie 161 gili-·.4 elig,41,1 0,1 1 lie 'ii·Jin' 1,0,2, stiiff ijf .11. eketrie supply 
i i ..i/,wal 1,•di•,lakili: i,wlied I. ., 1,>cal alither// iii the Union of 
lid,11, Afilia. and Iny 4111/ ilual'fied a./ta·/. whorn ·hey may r:Lirip 
nlitid Dir ,·1,£11,ir, hhoulil dily mimhol r £ .,ii• bi Ii,ld lii• Ili,5|Ill, ,A„,1, 
.· ali, ve, 1,1• men•b•r•h,p /1/11 ."M·, 

1 (/IT/11;L'TraiS OF MI MBERA -The fubst,4/6,n Hll]411 
lie £2 96 fin Chi' En:meors and their Ch]. E A,Kiht '111% and £1 13 
fin· 01 hcr memhors 

5 OFFIC'ERS -T]w 'moer' of thi• ABille,/t•On sha][ cimNist 
„F /1 :i•['/ , Vice President, Iblil SNret.in, irild the [La· 

B.urer. 

6 COUNCTI. -- Th, C „li„ i) 2hr•11 . 1„,1 Lif the President Vice. 
Pcosidel/, 111.· tw. imn,allate. 1404 I'l 81<ents and foul In,·In hers to 1)9 
eleebed At [he Ati•,1•a| * s 

7 IN.ECTION OF "Fll Kit• AND (DINCIL.-··Oman, an,1 
6,1, p f Cout,©i 'hl] 45 01'41' Li liv Iionim tion £4 bal],it .1 1 Zie 
Amiual ,„,1-/Ms. Ii,{1 514,11 hill,! lince untll ¢he .10/ 0. IRrui 

R A 1 Ihose wh, allit,id. <1 111, ('miquts: M .7, 1,4, 1,1,hhi,rg i n 

Nive,1.1,1915, il ltipa Lit:,1. riii·6·r, ni 11,· Unci,„ 



9. ELECTION OF FUTURE MEMBERS,-The election of 
futur© 1,31·1111.n. •.i· 11•u A.iociation 616•11 1•L! vosted in the Ci,und. 

1 + '1'lic affors (d the Association slia]1 be· nia„age{1 by tbe Cou,1- 
ul, who shill h:we ]) JA 10 11.,3, any ®Apti.otur, nece-y Mr the 

*• i/ * Abbotiatiol• 

1 1. The vilting „. the Coly./ss sh il be restucted t. 1 11„ Incmbers 

/"Lit ./ ST' h C"gless. 
12. The fi„.ricial vear / The ASSOCiatic n 4ha.1 termin/0 . 11 th, 

11141 di,y 1,£ 1]lu Aimll.L• * GS, al W•1•(•L d.le .11 ·;Ul.•tllit]- iri[ 

the ensuing voar boiume clue, and nu inonilier will be allowed :i, vi,to 

w[,l,st •ub•eripti,) • is in arre•r 

13. PRESIIIENT. -The I'rea.dent 'alt takc tho Ch,wi .it all 
1 ]li• f (,U rk•1 al Ld I he Ci ini wit wes ..1 w h kh 

|W iN prLE[,1, ailiZ 81.11 lv/11.ile -L]/ keep cir.1,] iii ttle pnce/flil,/ 
14. 1]: the absence of the President it wha L bo the duty of the 

Vie.President w preside at 'lit ""ting' i f 11" """ "itii,IL .111[i 1, 

1 ato and ket,p O]der ]]i the proce:aine, But in Ilie „14· •if IIi© 
abbell·• i f .114· Pl•AiLiem, .illd of the V c, 1''i·Kirl,·ill iL•· Milli liT ii,1, 

e.ed illy Memhor / ·lio emicul, i r i„ hic· 1 / Ihe I al- i, w 

Mi mi)er }108€tlb lu take thli (]lair 't thi· M.uting. 
15. The I,kal Prea of le Lown 10 whirh tho (brigiesM i. IH,1,1 

ille As,/,Jl(in .!1811 ,·iervt ti, Ml tie i ight t, mi» ]Erf im, 
('*,1@1:,iltole j .17,9 tinie dii, m. its li ooedings : ino] :Ov€r, ir shall Iii• 
€4 1!lf,etle],t f ir .1 6,3 ",07'bri t. . 11;,vi' Iii8 p"]wer re·ad and dian ..ted / 
&*Ll'# |14 /41 1( 41!TS 

/ Thu 1[, 1 irai,9 4/r©tarv and /.8 11 1. rn ' Trea- r pim'l 
1,INIA .1 ycally loport on the itate of thu As.ociation, whill NI™11 In' 
i ·ail it the All:,421 (buls 

17. The II. nia'y Trea„mor Rhall br re.pliplble for I w funil. a 
thr Am/ilt. 1,1, .i] i Mil.,P pri,1.-1 7, 11 .lrina "hed. ar 1 !11' ani],Lal 
' on i.,6. 
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Association 01 Munici,al Electrk,11 Engineers 
<UNION of Sounl An:ticA). 

SECOND ANNUAL CONVENTION, 
DURBAN, AUGUST, 1917 

11)rogramme of IProccebinos. 
M c,wrin, 271], 10 0 2 -Wilcon,0 by tho May,]i· atid fornial „pcning 

i. Cii.·Illin 

V..ledi• [ii v addre' 6>· It©ti, itic Pir/e],t. 

, 1/ 'I,' ,•i ,dneelg, 0t• , and amer farma] 
1) 1,/ 104, 

1 p.rn.-1,Ill,ille,I,1,21'lii· It{D·a] Ilot'I liy fi•vit.di,ir 

of the Muor. 

3 iiI 'I.it til Megs] B Levo] Bros.' Soap W./q. 

Ti i miur, 281.1+, 10 a.m.- Mi / lil. Pri,lidential addreGe , •' T:riffs 

di.£ 'isq•„2 .n,d rply 
33111'm-V isil ti "i,wer Stati·ni, Car Nliedk, ,/id 

Municipal Telephon, 1·:xchange 
F p in. ·- Milii,g / TIc]11.·al ./11(·MO Witl] 1,1(a] e 

./i,eers. (li " 8.11/ African M.nuri'm] 
El€etrical Uitditakin/· 

W•n.i.·, S91|1.";uni Juirlity t, Picti· malitibirg. 
IC a /1 -I.q·tur. oll ' lt,11|11'av •I|/Cll 1 1 . i, 11. 

1 p.m.-Luinchein At Impenal H„tel by invilatilm 

01 thi Mavir 

3 11 m.-Mi 1,·r t rip n.lind the city, 
7 5(' p./.-Arrive 1,1 Durl,ali. 

1'11 L• li•[JA'.3('th,|Wan,.-Mee(ing r Standa] isation ard di,011.82 1 L 

2 pm.-C,iritii/" 'Ii,.i,•i.•,i, 

8 pm.-Dillner wih 1, ra] engine'rE 

i.r, 1141, 10 a.m,-Moetil. oliltiong .,1 Pr©fiLB; "Small 

1•iwer KInb, „i " •n{1 hq imi n 

Ic,ieral lius.n.'. 

2 --Visit •>in to Natal Sugar Elites 
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Durban, August 27'th to August 31 st, 19]7. 

MONDAY. AUGUST 2-'TH. 1917. 

Intioduotor,. 

T]iu •< 11]lial CO,Non[,M .1 111·. Anoll.1,0/ ld Mli,ile,])al 
d al 1 1411.0.r8 (Uniun of .*iutli Af]·ic.i) waw ,ned lit 1111.b.in 0,1 

k>m ./ 4 ·22,11, 1917, the pr(ice/lizi:% 1)[• 11 held i u tho Coull/! Ch. inbor. 
unkipal Buildings. 

Men,liers Pr.sent -Colimel Drihimi. 11 6 0. /04.1,11,0/ kil.A In 
the L•!inir : IL,hil lic lierts and E. P.,010 01)'irlial.1 , W Rellrifi I·'11, 
(Quo-.(-i) i G. H. Swigle. {Capet-O, M MiDA, ugh (1'ill, i 
6) G. A. Stewr.]t Illiemfontoin), It. A Sti,ker I KI,Il]*11) T 
•JaR<(r (./.mith), r 1111/r (11 :ir'/1 'th), W ]I nla,il,for] 
(Creyin-). P J C.i.1,1 'Bonon] 1. H ]] tili, (Crnii™·'01 A *. Milin f 
(P],1 ·r,i' iIi.liturg), mid B. S.ankey (1'nut ElizaIDUA 

Delogato, Present:-Counifillors J. Wils.11· (Sta,idaton), F 
1/upp'ir (//di,win, 6. G Frnaci8 (Beth[, liL'In) A Craw foril (BlneT, 
Amt, 111) i J I,nwrence •Knionst,ad) ; I. W /]11*rt (Ii'titi, n ith) C 
//hi·Ila rP,·1, ria Smith 'uilson (Poilt E i.11*,th); S. Carier (Grey 
twil 1/ G A. Pa" (Durban). 
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Civic Welcome. 

Ikfi,re tlit ,/hu:il proceedme *are opened, tho Mayer of Durban 
(Mi 1. il Niabon, J.1' ) attended // Convention and extended to 
,[i,· im ,„1:1 ,„nd . •1«I.Llo im i,lt'kial wele:nie (.1, 1,©half of the 1 ir•,v]L 
I· 21 8./ DULE , waa delighted to s©e them their, and 1/ truited 

that tlRy would ha,-0 an exceedingly pleasant time ar.(t thf•t their ds 
aigions wmild ]]·ofit the various boroughs 4 / t©wni <hey were rei,le- 
>enting thilt day. The Mayor added tbat Giia/iii·s were m the 
liatid, J' t[1060 '011(.C]ul'], 1 ILS[it the] i who u·,!Ir expert, 4•id |ild 

linme Oir prek·251,10 .1 ©ke,]lut enqmoering ibeir life study and 111/r 
lk·s wi,rk The re.,1 tests ' an undertakin• wore the 1'0311]14 Llint 

mro 41"1, Du:ban was w.htly pruud of its tr=way seivko a]id Incir 
eled,ical unde taking, thauk, to the excellent work ME Mr R•,1 ,·rt. 

fin In• 14'i,4.1,! 14„re WIWN NOm„11:rig .111.43 oven the mor„ advaned 
inunicip,IM 0/ Icarn froni ]]urlian. 

'rm· Praili m ll,anked 11,0 Mav,u 'if Durhurn 01, 1,011.ilf of the 
01!wrili,1 fill the hilkpitalitv wh.h waa 1.ing extor.ded to 'hom. 

VALEDICTORY REMARKS BY THE RETIRING PRESIDENT, 
COL. 1. H. DOBSON, D.B.fl 

(IPIL[jennan,- 

(],i heli.,lf wif v.m Cou,ic.1 1 extend ti you All a COMMA] wele e 

in 11,14. ilir, •,i"id ani.ual C.]]grm id & As,kriatin id ..m: 1 

Eli·•tr]Iial KIL; m·irt· id ..1, Afih i /,iro ./,exial> '10 I Wkill'm, 

Ilicir ir·,itliv' Mumupal undertak.lurs i•, 1.0 honour 0 11> the.r }ir© 
i„, a i • t'.i... 's 1 Mili•rrely I L,•,w· Ib l wrIn :h{· (4:rer,» 1•.i' 

tr·iniumic'111, 2 w.11 te,4 16 I r.in Hure th€·1 wil fee that their vill 

aniien.kings they re,iresri,t 

4, r mil h.1 liuu in,4 iii N i,vom)].ir. 1915, the wirld war hai 

€ rl,I"lil,·d willi pilfi.da. grato fer i ed,y rhan in th, e.irlier sta.6, alirl 
w[ iL], sl,11 i ll,i 11, uee i,f [he ereat€,t. h:.aughter I hist,in, 

|ri.i iliwi.tive gen.us and the highest Kienlifte / 11:imenth / 
nia,inin] an, 411iq unlised for the €1(!struition € d humati li©mi/, ai' 

mb, 11,2 u pro,elitseye of civilisati m, bri we are M haping 
thal „11 of th( awful miser, and g;gum of tl]is grcal struggl. between 

Mill[Firy 1 Ji w,1111 11,1,1 .kii,1 Di'n 'wrii y n /, w lira will F,oon 'a./ upe' 116 

wholi arm.im•m fir the /9,6truction of our illow·boi/,cs shall be n< 

m,10, and t] e 1.,tout talent, a the ni,my 11*roe@, whith baH bcon dii 
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covera under ontlitionG of wariare, and the results and /9,6 .rin. 

/1. li,i. 'iur Ile,ent'·Il 'ffur.. 6:jitmg fur free<lim aid lib=y. will 

be .,/,1„ 1 iii /0 .irt, of Pc.ke. for the evoilltion / 1.1 . i,d f r the 
U.1id n... .1' C./lation 

1 he wai hus bruug' abiut Inary clia,1/3 111 the en•Lneering 
w.ird, al 'li uceoril.n.,4 wh the 10% 111:11 ' 111*•slh i#I ii,thi·, 
id inve„luili · ellurnliuM prii.re. lia' boon .ade . alm.il. i 'r, 1•.,r:.L 
al ....., I which eilginrering in thhe days play, stic]1 im imph,]l,wit 
pa/. /1:.,1,/ai,lisation and „,1/ination of interests and the conservation 
id' 1· ·011,•e• 'f ©uergy· ar. fact,ir, wl,i. wiL[ re/Li]Uil[In. ell:,U.,4 
4. wr iww 1 1 i,W ft. .1,0 r ],irn a„ akill 1 de ded t.1 41 3 LI']r, Of ..,1 

Il·Lwl„,1. i. nual' st the pres,Ul debaile / de' Ucti.ill 

0,„· Mk„.ii·,pu. As·,i'c•,0.0,1 of Kle'trk:·al Elydtie,·1* 1,76 rip.Irse,]ta 
tim 0,1 11:i :40'111 Africilli Mandard* ('immitI©r. alnll U 18 1)10,1 " ll 

9, a il i.it 0•„.1 w./ b teing d.me go i k, a, 44•lit 1] Afilia is coi, comed 

·ind • Mi Hiliett• Ims li> di.it lit '.0,49| /'11 Hum,· Irill)1.inb it 

St' i 1. iNIN'In iluring flie wrek 4 ('01:reim' 1 wil] 2,0, Nay note un the 

uke™ M. - 4,11,ren of €,]0167 .'re fud,ir9 in whid• the migille©, wil' 

A li •'1 r, Unpi}It•]it p.11 lte:'crimg m parilcliliw , the Muni p.d 

III nf lii, v;irlow, Fili'Ael .... Ul ./ i,unties. and I li, st,ia.lei· wwn, 

will htve '11' Advii.1.0· i,f ch,appr :im •r '11/ly . wlu $ the Ing" 
1,•wl,• „ri· 11'mel t.1. by the greater iultpul .11<[ tie baler land ron- 

t i· !,ime' i.,i• I i•,i' iu w li]CK©ii together The next Air» frini.ird w 11 

11,1,41}ili .r /· In' the 0,•1,11 w.' will be link!,1 /1.ellie . and. 1,ill„w 

m Itg trail, |e| 1/ lipP .' co:liplitril •Irelrified Gr# Irit,in 

0, pid Brit ",3 1 r,4 Jil i .·•] v ri k n./ 1..ac' Th ilic / yi,11 w 11. Ii.L p 1.r.11·41 

ilir al< ripl],1, hy Mr Kirk.an , i i 6 bleetrification / 1]1© Chlia' 
Milwmule ind i Paul Railway in Ameria 440 miles Ii.·I stid k. 

3%·i·om, iniquanit'd wilh '115 iuerr'sfid operation (morc esp·•11'· f:'im 

tlir ©„Femn# paint of view), „lust lave heen struck /111 the pomi 
bllitwg if 'Ir• future. 

The :ength nE '16111'tria! Crleal Brl.un 'h •.M more than 400 Inhri 

amt it w '111 nit. }11' bio prnphotio· 2, prediel the i)-bility, m the -r 

Liturr, Trnw tbat 11,•i 14]wn :ind ci'v supplies ,•f Great Bmair, are hcin. 

1'1 1, d t"'ther ta 'crin 4,1,11,1 y supplief, th ' the cou 11'v '11 preies will 

b ./ f'/Irirnner ,/ Inl i,inl supplic' of 'retritih· it n liwe: 
•t/# •tuated 3/ the 'd, i fial AetrIM, with .50,1000 K.W and ]12™•11,1. 
100.000 K W /encrating ,pta supplinic power U, the whinle ,•f [lif, 

.dwave in Great Biltarn, aid Aw wholi· I the emuntry reticill.ded 

wh pewer supply =1 and a cheap pnwrr supply to every part 4 
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th,· ill,Illy r,ul,il.]4; floiu tile .lifferent •e=i' wf lili· I.l,1/1., 
(W Jial a Ii./ 211'g i. wuild be for '11" inJUStr'a l, f ·he :i,21]try L) 1 Jir 
wai L *Ded our ty, l., expidituri / thousauds of mAG·is U 

poundi. it lins l)( adelied our idea,. and, 111 i,rder t liat Great 1191.1, 
slial. wiq>y clie i f the fir/ pli in the hidNrial wald, It Ini'li 
pav 11.e /, ver'.1 iltlt ta emhal k on a schomo i f Natw.al rowe S 'ple 

, 1·14 |•1'th /1,1 bril'ly uutllwd. Exi""¤ puti "."' n p "" "gle 
be Bi,Iii .1, cli•ir.•.i· pit,·EN „E the world where they w 11,1 1,0 11„ hit 1']le 

irlit.N[ L.L1 progra@ whi.11 would foliew a:,d th. h.„ 1.4 Lt, unti .|,ili. 
and I he. re©L,very € 4, n e ©f t llc impatalit. 1 y.produ. t, f)( ell/, /11 n 

w,iked .,1 ..„Ch 21 1.CAL se/. 4/ the sale „f tho existing pl.int wl„ 1, 
1,· cinili! he re.lea:Kil, wi Ild pasil£: mit wili JUM]fi Go 'lii r,wi lii,1 

... ei] IIi .... i:VercAK to lit· sa'Efactwiih 'lil with .i' h 
9 the pi,Lili¢]es ,/ the f,ture f,ir thu ratrin·al rughieer 

To turn move dise# 8 affali in South A.'Le. Tir gracr (b· 
1.rirhi•/ 11.1, pre<[Lido Buth po&@]Inlide'll /11/ rate iii mur li,ne ./ the 
:Im• 11•,K: we ..ild altempt li, app]/ thi· b 4t '11/.©4% |WIL, wbele 

·iti is i Th· + il,th Afric.U lai.way ailrl it N witi·,1.11 rv lo have 
huriL 'Ir em, 11. whinh fell rcuitfy frum :Sir Wi[ irrni Ih,Y, ll' 
Crrn,tal Ma],ailer ek 11]c Railw.ivi, that i lit• C i,v,·itin.e],1 inti':id t 

1 ' k k L]" ' "· '] 11 ze 1.,pti" al,(1 i 11 thib respin L N ]6 im i· th• p,·0· 

.Ii 11:Int' 81,11'4 alifi 1 jurban is :11)01,1 ttle hanic le'i :th .19 tli, i•led ified 
lailwav ••( rh. ('hic,go, 111[w·.ink:© and Nt Paul Itail. i.v il•: gati 
fadon· mill 14 4 W]wh has Len w full• 11,11,1,11,1,;ited by Mr 
Kirk] Al The 11/11 -t of lah,Au fii, in.,1,1,1,11111, inielln:Ii( al ei,u p 
"iII m 11.s rairit rv And the h igh c,v ,) f w· ring ]'•L] S 1,1' 1 1,1, Air 

/,11:0 : Il.1 1110 Slor" grades, the *harp .,1,r.·• nild ilink[' 11·,Li'li, a. wd 
8. '110 difneultic' 11£ 13 ck .11/ Ip w.lie• . aml 112, rri· ,r, r r'( Cle,lp Li d 

:111 hir rs w 1,41 iffeet the Ii,1.' 3 1.11 11'I•it In, n„r] lend Iliptneslve• to the 
Ir/lifhatilil 'I rli]Wily' 11, thib ..4,/1 /1.1,"rn r; il€411.(a to pill. 

F refc, red ti]. and Mr. [tri}„rts en,1 hu rl} rl Lipul h] live ,he liest 
[viv t, 11!; Chunal as "11 as ti, thi. TI,1,18.1.· Mi,·,··nin4 th' 1,0•t 

16n; wrn·, aid Insm)!v M th· 191,1 fit ff *,In,i, 11 /1. .an,€ tin-c. bY 
tile "r, t•r i••11?111 

Th, n.i In, P,iwier Ktalli,n •s ..]readv / :i .1., 11.at I e.in i„ii i. 1, 
und,ir·ak., ihc lille'ill 12 'f pl,Wer 3,1 Lpplil tl, 1•IE· en,(1 Me(t•lm O T lhe rrill 
m T Ii:· 61,1,1 14 #uch 11111 1 i' „1 111rl prohably ,•et p.Ly Ile lia ilivn .s 
to rlin a .tation 1/ its own, alil the c.apital -11,1. 11 erefrre, Le I]/.tri 
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invtsted m dle existlli• MurnilpA 41.ition ./ 1}urban •hen tile questiul 

6 pri.graninle ft,r ihe w•·k s C.ingiess in•,cateb /IN,·e 2 ph·rly 
of w ik before us, and 111 116 h, •w,1 that ihere will be time t•, oinaer 
11* stamli rili*a en ,[ E[,Arw b twurrh By·e·Laws, W1rl•.# R•gula· 
t.•ns, aiid tho questl,>1] •,f I ·ice•,8111/ of E:xtricial,8. 

Ihimi. in> I.Line lif ilice /8 your 1 1/1 11,·i...i, 1 .. lin I,VI 

twdve· ine,iths on iwiliu, serv.e, and / 18 i•ni)· dhie to nein e'MI Lli 

illmitaner, illikt I h.no ut,expettealy returtied to ii.i: auti) fi•r lile 

liti.e being ium 11.,L I have the plua•ur•- 0, Ijculg :trili•nggE you 11 illl• 

the, /,ind (:01/ress Ill fice'Lrig ancl e,:pr':Sli:3 'iy regret t;ial flur'i. 
I ' tenuil id i Li] n ;iN 1' reE.Ii Ill 1 111' e :Lo·. i.1. I .0.siderably U, r. i i 

tia Asy,•nati,1,1 due b my 1.vkng bef,n iii , •/ irivich 1 na·.e h 

//an :L],(1 11 r Tr :•burir fiwi tlle wirk ihcy have ;m i 111.1,•Jud 
> t 141,l '11'|y {|l' 1 think the '11.L,/9 of t], Asinciati,in are due to M . 

.., whn 'iniwi.•ik the secretarbil .16 .Lirilli the 1.t twelva 
"'ii"ths, . id "i whill, 11"' lix' t·11,·1•1 i,trail/.·ments fir th,i week'% C 11· 

gle·/ a,r lerv Jaigil, lf ]16' ent]111' due 

1,1 handil[g ov, r Whe l'rE·.•£rlenti.d dnu to .•1 2 11/06, th€ M i., · 

Clral Electrical Eligii„,i,1, iii AL,uth Ahica ave lu,in. urin• Due i f the 

ni. 1 1 ri•gress.,e .·1,·i·[ i U .ti eigincerb in tiouth Alriia, and the A•Lus 

and dignity / Lhe Miwi.n:ip,/ Electrical Eliginorts' AM.ixlati i will hu 

bah in h, han[Ix, as we k,i Lw hini 10 & a devijted and 0,11%clet,UGU@ 

winter in iiI] matter' pel·taining In /1,· pli•LL"'•il] engrncer,11. p ofes. 
·11 atil ni, ru 1,•rti,·•11;,rl, „i ;t'I wi•rk .1.id, fall• inim«hatel> und · 

014 of Mun (·ip' 1 16(·irical Eli.,„ci,5 We diall ]®k f n ward willi 

Mf u /the R' a di iL' 4 f h r. l' i eyident lal /dreE., d irl! .·.s h'% r,/ 1 

4 w 'fin bil· G ben{·/ i i /1 1 11!, 'I'·31 m,de:L,kinfu. iii 9 lith A fricu 

1 will now aill lipili! th 'i. i .ry to re:,·1 .r ropirts (I th. Sol•· 

'-; a.id ria actlt' 

Holt. SECRETARYS REPORT. 

Mr Milwi (P,>rt Eliz,•1/18 thon presonlid -11{· fidlim·rnu ,·epif' 
1 11„ w'lid ihf· AMMiwitt,on Iniri, A.... 1'.116 iii A.ull. 19/ 

11 1 "'i,/. 'iii| Ii....len 

li ,/con{:wi .. Rim· N' C 'f 'ho litiles.id C. v.t.i iii f 

"ive'll • 11" pi,-1 dini,i' whiili I have held ofice 

A. nobful t., im i,ibrls m • ir:thir 101/1 dial Ai,<•1%1 26(11, 1416, .i 

our Sari etary, Mr Stekes, bding LI int]•'Lbliae Ll, I'll' ilk'Jile U' Al 
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1']alit (I.iout.·CMonet Dolmon,) M active service, lo carry 'in tlie 
./rl. 1 vill'lleer: 1 bi .86/' a Id, at tht· ri,gle/ r l ' r '41, ki'/ iii:d 

w ,[Ii 11 • appl'll/.d iii yalr 0/1]oil. 1,) ik o •1· 1 J• i whi,11, i,f 1111, M.Vere 

11.-1LC (|1//(1 1110 P]••i·redill©. d 11R A. iii,iti,1,1 "'1 

It I.lan'/ I.IN./ V. ihirl /61'e. I) r[/,al 1/,1,|Li il LI,1 LLI,l]| 4.•I,•. Ud 
inran ri uld 1, 1.111.a, 

:bild ']An •d •.M i| iu w il"Tibei·a pul,lic itii i, w.i. „uidh· 1 h, 3,r .113, 

1 Pe ph..11 1 Nati•f,clit, pitum, i-ili i'a,·1 of ']ir T L,hUre 

WLL| /(iw. 

Of 11:Li valloU: activi'ieh / 1,(11 Aswili,1,1,011 durn': 1110 p;IA' twivi• 

11·L]nl Ill]L' 1,1 tin!0 with a View ti kerpilig illim full" 11' >In".1 and 

imper'lant mi,tterq whkh hkui h.„L do/1 w/h ihilt / " St,ind ii(lia· 

id I,ionihi» *i, 11(14· 1,Lt, iDS' 4ll'peal . 1, be tak·!i 1.' 11('r' ,ind '·i 

thil Eu(]i u wi,ifins,im dinuld ini·rv ]1 1.,16 1), ril the ,•1.1/ / All. 
('Mir'·1 irld SFI,hi. I•• bril,• t./.1101 this ve.i, b,1111 En-ine.·R ni,i' 
('I•Und|]firs WI|11 11 VIOW 6 1 17,Litiial i•terchang, of idra• knowled/' 
Li,4 r. /l ii, ]11 tho h» Ilwit, C,lic·il,irs r,infl Entrinee G will rerlitil 
fi,im thi· Ciwivi·Jit,L,1 wirh 1,·ni.[ili· aini mi·,re hA·:!Li,t V.•« 0f 1]lil[ 
Ii•bpet,vo .gilien•f.. bi till nintiin] adwint,lige i f Mli'ilcipahileq aud thii 
E]wineers, and that thee viows will lie f„ 1,ir], i niveyed te the/0,1,Ii·,1. 
* C'.m.ltees .presented 

il i• M ishirt,iry· 1,) lifite tliat ail arprer,al,]fl nurn./ . Colliwil 
• ./.di i w ('i,11 1, (·Ile' fi{·1 ric. [ as. aul it 1. 5, lw. 1•/,w·,1 1 1,/t m f.1 're 

i·id lindev innir fav•,14·,ille ('ir(un™tani'OR, it .11 lie the rule rilthet 

A. i •pillri, il](' 4tare . .r A«noll.him. 1 'p]. IM ymir Secret . 
ilim Il Illive m.ide .i f.,clory I i,1 lil•NI,intrt] 1)rigrol• qilice our Orst 
['01|11·'ED IN .It •Ii,han"Pal"1.2 1, N, vi,i•il)" 1 (115. Al ,!11|v 'lst, 1917. 
11'·» 9•i· ihi] ty ·11,1, /lizibir 111 iric 111' 1.52 1 w A e 1,1 11/16 flint 
rilinilier Ii,wi re'®led, t,lireo of Llicio }uivirk. r.41'ned t}wi, ap]",int 
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ine,fs nud le.,· mmucip .1 empli vinent. whilst, uilli· ili,W monnl•Pl'q Ii:ive 
b. 31 eleth·J (j!. '11 -1 il ,·r,11,·i I Mr [. B Priet' 1, i,f l ikt,bu, g 

Am a ·lili : 14 undeitaking, n.>t rop,·e•inted.liJ' 1]1®ml)0,·6 
e Inged bi Ll' 71'(' the Ser ret," of any :Ii""Ide "CW me 'br] s 

lith tae ri,]Time'i i ment .>f the 1) inlia,1 C ive 311 n:v ter m of 

111,ink 111,• Pirium·iii, Mi•„hirs lif Cria'1<11 Tre.iblle,·r ,„id I.ite * i·i,in, 

1, SANKFY, li•,1, Hur•tily 

HON. TREASURER'S REPORT. 

[lillill in iin,· A.>•(Lat frin, 1]w d.li• 14 114'lueptiun li, NOVefriCk·, 

Yun will ·'i •ile..U La i,ut/• Liat •1'hallg], Oll· As*Gi•llen has |[ 

mexpoill'i[ pu,iton, Ls bee,i bri•u.jhi ,]imit 
4.14,•t calll .· i hinti:11 Ne mili,Jin: *rt: I the li u Se,rat ] v Mr 
H.11|n, n. bri],Eir,g 1]'„ i,1•]ecl• III' the ..%.ilili b<>Ale al] liu ML[iii 
cip„I Ele ]·will Enci.,triw in ihi• li:i iii I pir»ely u.e Ilii # , 0 

41]L/ >Uell, • al, [it · he· liaw Mr >1 JU•{€' to ik nver 1 lir· 5. !4 t. :6]1 

Tlk·re 1,1 Ii,11} i•uls",i,•111]ig s.16:214 i n. 11.1. of Mr. I. B Pii,i·tor, 
Whi, it. in actw· servire 1,1 hi:r.J•,11, And I weii' •11¢2©sl lh.it hi ;i.„,ii 

' 'remI'll 

Nliw th.Ll 1 he '=en,[ affail s of th· Ays,•elatinn arr ·,11 n .1 •h[£ 

of El As' Kint in .1, 1,1,1 1 e ci¥ il c·0114'deratiall 
AR 1 an unf,ir.... imahli t) alt. ild this yran €•c,ngre.. in 

Ihirhan, I tnke this rippnitum] v i f .'i.lmiu ve,1 1 7.[ressful week n] 1 
of i. i '.1/4 r],v /1]]Ill '41'. / di, a.·11,in¢ wit,1,1,1 mi p wri In ./11/r 
the r•hji•·ti o• tlie A,0.riatii,i, in the biture 

K T PRICE, non Treasuper 
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RESUME OF TREASURER'S ANNUAL STATEMENT 

•or perlod ending loth August, 1917 

(·['r:,a•UreL, Mi, (IT. Pidol } 

T„ 61 r' p,iper ;mil Jabour. / e blt•wing r©sunie is given of the 
,/fi•e /1..£/ 

REVENUE All, EXPENDITURE ACCOUNT. 
• 'in Al#£ 

3 1 :gul•• i i!,1 un, a t .CE £7i 8 0 Us . 

Sale •)8 ex•r' cnI,ies :i' Proceedings 890 

£7910 0 

E• PEN /'1'1' ME 

( cm '] a..stance 2, August, 1916 £10 0 0 

P "00#,./ ..... 3118 B 

I'll,it,B */Inf'pal" 0 15 0 

I *. and riceipt N '11"11'El '04 

]'.i| 1 100 e irried to Balinet Sheet 30 16 2 

£79 10 0 

Tho I<;11 6•(i· Hhcet shewg Li•bilities 16Tkl Asets Lat•n,ing .C30 168 

Th %,ill i. Elidy Grai led + be.ng correct Ly Mr M D Pen -1, 

.mgtal!1. / •Lai,i,e,lil[LK Mulll/pa•Ily. 
51,•w,1 1 v Mi M.De,nough (Ilet.111•410/ 2, /COILdil Ly Mr liplla,1 

Ellis :Quee 1,1,):Ii, " That the r.·/,rts of the Setr/A' alid Treksurpr 

i I. id 1 i .idoptod and th./. m rgard to the „Itstancing gulisin ft, ion 

/ Mr 1. B Pr,whir, Mr 11 khliu,g (01 Active Imice.)1 tho ,ubDoript,or. 
1 i pr,•ituid·" i· 

Elootlon of Preartlent 

Mi,„cil I» Mr Me]}ni, ligh (Bethlehem>, secondod by Mr Stoker 

(K -Ilid,Id) 4 f Th,it Mr .1 ohn Kiberb, lie ele..ted /1 /d.mt W £11+ 

Tb i• weri, 0, i lher 11,81-trilint•, irn,1 tile retirire Pr.uent d 

c i d 11 1· 11(,1).rts imul¥ ele.•t€(1 8, Prr *ident In quitting the (mait, 

Wrad I I,]liven remarked An hehai· i,/ the Ae@oent,ion 'hat *he, had 
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.,11 k.ikid Mil -11 tu toming to Durban to hold their meatinir. On0 
a l·le 11/.5 'a, Iu further Munlp/ euterprise and to ],wrease 'he 

:J i le,IC>r d ' a. Mi:.icipal u.dertaking, Iii handing over the Chair 
t. Mr It lierts. he /1 ught he would 1,0 voidlig rhe suntiment, of / 

tlic „iwbor: ,/ the Am.ciation when he ,#id that. th€ status *d the 

dignin if the Abbee],th,11 Waa m 6/:e hands *h Mr Roberts, awi 

in Imi] irili© Mr, Robellk. 1,/ 01€cting hin, to the Presidential Clmir. 

1| i ,· '.(·ir h. il[JUrir,4 mie of the ./st progressive /1.d sur e./.1 ele(trical 

e igineers in the o,u 1[try 

Mr. Roberts the,1 a:sumed the Chair 

Venue / Nut Meeting. 

Moved by Mr. Swl,1,1©r (Captii,wit, seoimled by Mr 14,10 

{1)mi„,9. ' Thal the next Annual Meeting ©i the Am//ion be nold 
1,1 M th/On 

11. . Sankey (Poct Elizaboth) assur€d the de'egat: thai. Port Illiza- 
1. 11, w. uld exte,1 1 n them u verv tivarty wolcomt and Ce„inelliot 

1/L „Ullimi Illoisal /1. ren.ark: of i Mr Sankey, 

Election Of Vice.President 
M,wbi·d- 

That Mi· 11. danke, il'irl Elizah€th' be elee, 1/ Vic©·1']eeme 1 

i f the A 550(i Al n f'' (be ell'Ul],4 yCAT 

Election of Secietaiy. 

M,ve* In Mr. Ii. ]3 14· · Il z @jit:.e··ovn). b:•conded by Mr 3[unire 

a• e,cr:urri[.bural ' T]lat /14 E Poile (1)urban) be e[/Id a, Scre· 
tan 4 0%.e Agoeution fi'r the ensuing year. 

1,1.1'Id. 

Election of Triasurer. 

'14 ( 1.,irnwi,L 9.11(1 a ::ugg[*ti, n had b. en made that the omee, 04 
411.lin .rn{[ Le turer .Ii.. le ' .laned 

Mined by Mi .Mii,i·, [Pidermaritzturg}, 9eco,ided In· Mr. Stewar 

(ttli u,•ifi•,AebO · '11 / 1 hu• i,ft(es of <iret:in· a'/ Trea,urer be amal 

* i,11¢ i, iii 2 thit Mr Po.de bo / iled M these of.kes," 

1 d•,P-,1.1. 
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Election of Council. 

r , 1 I •lib 1,1 2.„L it u eurned t. him that :bov wirp ran.w *t v 

a. ii„,1]In /. i h 1 Irim wi• m ]14:VIng to Cle. 1 th. r Ci,Unel]. a• il .ni 

illr· Ii,4, lici.LE"ll, i 1 l,•Ul Ince'llg bie,Mhor '1 hi• bugetwi lid bvell 

lilii,li. M |i,Wing li,W 3,1.15,1 l/m, frum ca i Pruvinee. Ind if that wore 

al, 04,1 H .vi,1,14 hi liece,= fil 1]11 1 ' Ir, ifi,1.itive, i•f e.,il• Piuvinee 

Miril In Mr. JaR// 410/mith). seconded by Cnnallo.• 

1.,iw m·i· IK „ii,„ itib ·' ['4,11 fi ·thol· w r,+terai,An of the election ef 

Ail lit dift·,ied ulitil .1 later •lage m the proued# 

Alteration to Rules and Constitution. 

Mi,wid In: Mr, brinkel' (]),in Elization,), socm:ded by Mr Mwire 

ti,ii, iii IN• i·fir,·1 11,it • 1'.iM¢ Ile:,idiml :,h•'] L.ini i. efu:10 4,111-1,€1 

0, I lip ['i,iL, ,·LI ind i./h/ti 'L .,0.blr f' r a le/,i' , f i./ 
years ' 

Other Businm· 

T,i, 1 i „impi,1 . u i.,111,/ the roet,|]it Ld' a blter id wed <,111, frim 

M.irle|•1,4 1/1,·rlihig .6 Wv|-ile w the ditgate. to •im the ay w. 

lid:-1 y 

Nu,lf' 

· TIii .i™ide11' n.nolled ./ two new memhers ./ been e].trd 

M, 11 1,·i, ligy,ii,i (the Tru,•iwi. i ...ger 'if Mitrit...g) I. Mr I 

N•,•, 1 

Date of Annual Convention. 

Mt .1 .I,Ker (1.Lit.limk) raise•1 tile (/6/i m / the (Late / holibn A 
m# p• r ..Ble,Lilim, /11(1 1),untul ./ Ile dift//111/' exper.ena·d by 
ili,iw i, 'iri,a·J M,1]ifcip,ilitio iIi iyti]11• awav at [be ©,id if Ihe 

11 „811] 11, w ,%4/od tht, 11 be a rule thot the Convent 14)n shculd 
1,1 „ 1 ihe *,ind week M them „Htli 

N f , ! I.,1 I. id- 

Thi' 14 fix,114 21'i· itate fu: the nnit Annual Convention, the 

SUgge• Fa I•[ M ' il .<ger 1» kept /, v 
ew " 



Standardisation of the General Conditions 01 Supply and Wiring 

Regulations. 

Dis,urnon un ting matter was .litroduced I>) Air Salikey (14>/ 
Elli:,illetio Mr, >alikey submitted a draft of general con dition, w 0 

n,ight lie ,/ plied L i /11„ mablor of el„tric supply, and in doing se said 
he li./ not „11.11 1,> wy rewdi„g tho detaila / the rules, buL he w:/ied 
tu drnw attention to the reasi.us whith jed Lo thuir behig drafted k 

wah i, 4 /,tended tliat tho• rules sh•.uld lie. hE-1 and fU. to be votud 

im ah they iti,od, bul ille, wero put bel[,re thon, 2 i a b.„i. upon whi. h 

lir· ]Dipril gomi·11,ing definile /11,1 4,•itr•11.e Li kil Municipaltia. so [ar as 

possiblei wi,ul,1 60 /iawn up, •1/ Lhe> would then. by ] lit 1,2.1 4,11-112. 

ht! al,le. to „ lopt 11„• IL n!. a statidard 110 suggesto:1 that thi y /1 uld 

f " in a Huh (himmitte, whl} "Hvul ilin itig th€ week talw th© winli 

rules and try to dr:ift wmetlling defunte to plae befor,i b.·m 

cli,]i,nel Dob• !1181) vulm tted A draft / propo//b// ws, regll 
lations, etc 

111. Swli,gler ,Capetnwn) seconded the motion :i' appo:int a W. 

G r illee, 1]11 1.11 fullowing weR ek t«1 -Messrs Sankey, Dot- , 

lili.id Ellis, Mtowa, Munro and .1.106 ¢Dgether wi h the Pres.dent 

ex·omcit, 

Mayoral Luncheon. 

At the clom f the mon.ing Session of the Convent un, 11„ men, 

1.1•!6 rir,(1 (Le 0»tiuM ware untortained to lunche in 'it the H yal H itel hv 

tli· M ./, i of Din/,im The att< 1.da,ic.· En.kided Coun./.Ar. G A 

Pay„i, (['Li, r „i liu· Elactricity and Trainways O 1/,milt/). and 

'ii,•11,·11[,ir I} 8 It Al,derson (formir Hairman nf that, Ii,„milt,•e. hut 
11.1-1,*19 the Chairilial, i i + 1,0 F ina I¢:Conr/toe of tile Mul·ban Town 

('illiwil) Tb· 1 ),·]14,/ M..Lir (Conncillor C S .mrs,)]1 .'Lid ' hi 

Ilir, iqh I'.ilgill•'r IMr Ji,hil Flotchor) wor© also present 
Thi lon. ],s, i •imprif«1 " The Krig," ; H.s Excellcncy Q 

<;I!,1 1 ill /{.1,•ral J, tr/ G Our Guests," all of 811]ch were submitte<: by 
the ./yar 

The iii:1,6 1,1 '' Our Gili '1.i. ' wa£ 51111.bl, rei,1 (,4 1 0 by Mr. hankry 
2/,iri Elizalieth). whi; expr•,9•1 api)r.Ution of the hoiur:blity alen(led 
ll, Ille nli·•1]1)(irs an(/ delegabes 

VIsit to Messrs. Lim Bios.' loap Works. 

Tri i.he aftorrionni, /roiuch t.ha eourte,v of MosrE Liver ...4 . 

11,i.. atle,iding 41,0 Convention wen, Anabled M vialb the Scap Wark, 

/ Measrs I.over Bros nt Con/ell, Ihirban. The manufacture / this 

('ammu. hty wa,6 81 m 118 various *409 and pr"ed m,]EL in,tructwe 



2S 

TUESDAY'S PROCEEDINGS 

Ali.m :, 1'imm . The l'resident (Mr Juin R,•belts), R 1,0 lid·f·.11 s, 
G. 11. Swinder, E. poole, M, M,I)•rugh, 0. A. htewart, R. A. 
Mokir W. I Blatchf€ rd. T. Jag Mil],1, (1•loiket ,). H 

I'lili.,1, T W.,11©y Dod P 1 Gold, 11. Bul« A. 8. MUM,·I, fund 
B lankiy 

]U.•.n.vrE8 14•si:.NT. Ci nned[or* G A Payne, E li,•ppe¥. J /•i.v• 6 rd, 
4 (hir, i 14 W. Gilboil, C J. 11 "htd!, Smilli Und'im and '1 M 

1-Wld]-i 

VJFJi r•ips Pa-Emi. Mr. J W. I.liktalid (.L l.,me.burg) 2•]id Mi. C. J 

Tini' C'nv•El.un re'umed i i detteraticn» At, 10 n In , whrn th© 

1 db"•in: iegitinindaL],i]. of th' Counal, whi had lit(1 :i Ini .F' 111 
9.4iJ L 111., Weli ,ub•tlitu•d 6, ·ip,;r,iv,•1 - 

(a> '1·Ila. an hi r.. of £-I ·h. bo given to 1 I. 31 ilT / Lhe former 

»i nit.„1 . Mr. Sankey, f n /enual work pe.1.mal durng h u 

p.]d of 001. 

(1]) 1 118 6 the [ili],1,99 .] 1 6 13 L. 81''l],gs LI, not Me, 1 r•i nie,]il)cr1 61" 1 

the sul,wriplmus a *·I, i,LOUIbers b.wi b.411 1),Lid, 

[c) 'rha' 1 Bl ['9)pieS 0 I "Le I r. i pul,]Ig,; be .p.,i f.,r a :Ult] i,f 5, per c01'y 

rab· of 21& pe] di}ze'l• fir Nix ur twelyc coi]I•. 

/4 'mit adv,·,4 M,inient. he iaserted ], the in,/ pagez , f th' Pro· 

midbi,gs ..1. tliti •ati, of £2 26 per pc'. 3/11 b lu' lialr/,e. 
2Uilied- 

W lill· 1 1#·[1 [il•Ii€,id it„i]• G c•11•arnod 11 1]w alieve rep, rt of /1.· 

C w. 11 ie .'11.1·ojed 

Papeia Tor tho Naxt Convention. 

9,·, Pie·,LdeaL 'le,;ted tle .,•teati, r i)f nelnbri. te the i,ece,0•13 
0: we i t i, i r, 11"gil ]1 pers til t h{' C,)151]i. 1 -0, 0 p' r, v i l. I l o '1,1' i '"c 

tlint 1]i,4 yi'.u tho p..pel8 eaJ,ir in very late, ami it wA, iu,]>0•.11)le ti, 

. 1 1 thi]L !,111 111 :I•.Lili/· T'/ 1•' I./.t a]60 -led i. 1· .,|111/ler i wl 

p i,•r' .Lt [hi· ]Ixt Ci:]iventioi• 

(Fi r /111,1·14 irillinte'red [1: 11/xt year'' CG i vention ipe Fridivi 

FI'l. elling' ' 

Cirl,r lini· 2 . A Paym£. as ('],au·in.in „f the F.1©Cin<,d Cammitire 
ii lic' Dill 21, 1, Town Liumil, exterided • weliz.,11' 1,0 niember: Ii'd 

del.9./ps and mvited A. 511 (il Iiinihelm Ht the Durbin ('lubon Frul•y 
th© dist Augus. 
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The Prexceilt thaiked Cnnoill,ir P.i¢ne fi.1 111• 1:•.,pitaliti, rud 
:.sutal lum :Int they wi,ult L 112.-1 li a.;I' 1•1: kill[1 invil•lia"i 

The Pra.dew ·h, 11 p]·0:entd Ins Preid. „im, a khess, gLid, havii,k 
6,uly 1-3 mul..tud iii /vani. lit le:J m / Uiwl 

ADDRESS D¥ Mn. JOHN ROBERTS, PRESIDENT. 

1 ]Di,>t i Mi,k L[1' 1]iu,¤1:0] 2 i,L illi. As..Kiat]", fin·.1 ,>t m. for /19 

I „ill di: a in my power to inakathi· wo/ 06 11„ As. i, i.,t],m a ,unvih K 

dullug llc ensuing year. 

it , now Uver o y©•1-/id- A i f 40 Giuze we in, ugurated thi. 
./. •1] iii J.,hrurnehbiiig. .1.u . / %¥,Lh regret we .IiA al| .el tl 

, W .L ' rul Wl L Wel 1 UOW' 4 1 i '1· Jive' i• 4tih umlin'Ir g, th, u h 
#4 16 u would k.vt b- Li.ught ti . 

il•l·(,•/. A:1([ 1 1, tli 'l c••]inect](,ii w€ ni .1•t ph• e ' i' 
1 / le' 1 al t ho verv w•• L li v r. i t 'Al' A 

6 lh, sidli.. m 1,111/..I, ...,6.1 S Li> our Paet·hesidunt 1,30/ 1 *imel 
Il i. i, whil filtrun mouth, ago Lei ful· Ge mal Eat iii d.arge il ., 

2411,01,1 a /4, etrs ©flm cwli wing and whi. afle , i ul, ·i' 
1, M/' .ervice in the field laturned c:owned Witli IMINLI .in w/ li . 

pri:il,L 'UP. rank It nue. ]©11.mt cred.t on us » 1114 1/1.* thrlz 

the clect]1,/ c].gin<»er i modern warfare, alud we thank bi., i• • n„1 

/.b,iblv ]„uk hi.her duri] g 1110. re#t vf ]:i• cure,·· ihat, ainit].ing /„, 
40 11:15 d,ine. 1 [tive heard A im (,ther N nces than himp· tia ll· 

souree antl libilily be diarlayed 11 >¥er-Lin.uig diflultioN .nEep,Libie 
from the conducting / 1,/ a campaign a: the ore 1 w /'ing iii M 
(lerman E.i.1 Africa. I hive boo:, ·,11.1 of the inge uni + 1.• r „, h i.•d 
i i [·uil.Ing b idges and 3,· 011 a id 1 11 1,0 that dii,Ing th. w-.k 4,hile 
ke v,re together hore hi will I,1 In •,p],1 4111'ty / 91 1 g U. 0% ll]·ht 
11.ri, 1 -1£· *count d the 1/irt'Aug expell€naG hk· wait throur,]i 

/:laym: ruch a leading prnrt m this wat. or, I xhou]<1 m /citi.. En m,„11 

L Mp 1,]·11.g t]10 war I] .1 Buctessiul er•i,Cus-i We Tru 2 111 Af] 
t|ali a ilion worthy }mrl b piay in tlic woild'i :iffair> i / pir,]nit. 
-Tilirt al,r| .1•11,2-.1[Dli rather than to engage ]1' dr*11... uar 

1 31,14 111 'bli . O]0e than de.truttion nf huntai life alifi properly 

And t]. i/:11 El.Mtricitv ™ f.ir Ge pr,sent the 14 9.Inam a MArs. we 

fiel z •i,fid it thal /5 i lia gword ™ Mheathed e!,i i inv will e., 1 1 in g 

wn du, Ii,- ·beli„: 9/:41 uf p,Ace 'wh1.h wt, hipr Lei hef. / hinn• 1 1(3 

tu pr. Thite Luds of frie /]ines fietween th' nati 'ii, 18' 63 eadi'i'ki' u· 

m/ (in t ho ea]th 
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nul nen al, war·t.me •be work . the wor' milab go o., Mr the 

Mru..i.[ ! [•Ii,/th/ wor£ latherendering powble / bolilit.es 011 then 

1,C.!N, Ill 11®.• ..Cule. The fighter mu# Le 1/, clothed and aul,phed w 1Lb 
nrh!11 liLli.Lt, £11,3 all the en:,11:0 of' /4.r. be*idi De g htta,Lded / 461. 
hu . thik rn' w•unde.1 11„ 01,161 lie cal·L L. al»/1 til wuild, ./ I' 
tu™, .111!i iLJ- iui,idio•u//, urriea LW-way rullid thl• ®,be and a 

ruditeal a il Llf-y O4Ck ili It " S mgmeer und the :]u 

tli,a[ pli[•ineer lad/ly giving him more 8/ d mi)/ /8,1 /8/0/, 111.w whorn 
t|W !•Sll[t *•0•• depetulg 

11, ia whe,i thu war „ over /aL lae ing,» r, twil 1 arbitularly thu 
ulvLL, 1./ an:.,i.L·r, WEI be louked tu tv pv fain th. man, ,„id nindi· 
=,iled La,kh ,/ lucul.0/Ltio:. to 1,140 good tho fearitil (1.Vaul,kill 
./. 'u 'ar lial brought ..ut All t]» ...r m 'Orritgrlch .ill 

lequire now railways, numberl m bri./06.-evell 10-™ w h,©Ii Eive. in 
•ume. cae.5, been wiped out of exulte/,0, must Le. lebuilt Tne blup 
bui,drng 4udu,itry wil[ for years be kem buy repking the ll]Ous,lind» 
ui v=€W now 1>·Ing at I,ne 1.©Uu•1 d do •ea. Atid it is not ut,b· lue 
ditu• d.mr.it,rused by li08/nitie, wl.kh mu.L Le pub ril® Th, uilial 
wel·' / the· li,]·Id 1» Lecia largely ./*d. 'thiok o.' 91'· 1 J•i.,ll.(LS 
01 mile' of ,·ailwal /6.11 lilli been gradully getting. mil, wor= a ud 
w '10 :undi 'bin •iwi" to 1110 impossibility of Diaking p·or. r repars, of 

tr-uway' wincla "" bad licauch lints Laken up ti, riplate w•irn'out 
m .unain#ki Tbink of 11,0/ropeity whith h.ul g.in, Dita Un 

r,quir· Mi watil, uf men tu 'uint a' mend And think / the nOW 

•ch.in,• •,f devdopment, parbi" rl' in the Cule,],04, wInih ae <im 

p 1 1/. ir/·4rd until the war 6 over Iii our „wn cumiti y th, R.ind 
"Li·] 11,31·4 11" p'ist'K ed .i :4.t:'·1. s.]lal,i ti, ir'.rt u.1(•i fllim '11.1 
Vaal ti ilic Hri nd. Tho Johan,Uiur. Mum•ipi.] ENL·(Wim Hilieine ni. 

twii .0,rpfil.I,rie. in/'] 4/1,=. ELI dellu•,od. TIL. Cap©tl,wu 
Min,i, i.ility ha a tal·go w.der as well as eewer.ly.· Rehe 1,]r lil .Llily ilia· 
1 6.1,irn' rit.11,ing Li' 1,U g ip h ge ex'ing.-% 1.1 11' e!{4'l i. i '1[erl.ir 

inc lii th, Ii't, I know if ,arge ,)roiea• (un· esl,•Lt[Wium of !•LI" 

tr» -11 - conieut aid i,•ap.n aking, ,•rhic b WPri »tp, 11,1 Whi t 

wai brohn nut 

& b lead. nie lo b,Rwk ul do'.ell,moit Lif /.r 1,»d reM, m d 
$ colilitry, to w|,1,11 411 'U,ill i: :11, elily litil< | 11 4,1>' lill "i ted A 
i. 11.mit too i,/ 1 9.1 u. 1 1 expii' t. In, 0,·"i: appo il (41 1, / 116 t] i' pu'"1 
b Illin J ri:·w 11/Uit r 50, iii ful Afl·.ut, an.1 21 In wat |,* L -,M E• lit 
a' 18(action] 10 un; 1,• ki Li,w th,it u]Le i,f imr ow :i,in.(Cibi, I M,· Itoua ed 

1"1, d.8 {IN·f Eneinrer Df the Vidoria /11]5 Power ( iii,iA,Ii. i: Hlit 
i·hai!·man rf thri· commltt.10. L ait, sure 1,}iat grral goid wi]1 reMul, 
frinn tlial, rinimi,<06'1 1.•b ura. Air tho 'nissibiliti" pro "f courie th 

mendi,u• 

Th© work id tho Ocbrical en#ineer • hound te be w intimatelv 
*g,ocinte,1 with the develcpment of South Afria that it x not out of 



N · € 1-0, ille '. make snitic refel ) c W .1 rn h. P]e "1(11/al Ad'lras 
whi" 1 have the lionfur Lif In/ing to the Aa.oated Mlinirip' E]e 
Lri,•81 Ei,grecn i,i the .untly, Irriti.large[>· i,EN>urie iiI .liur hai,ds 
tha• the e],u 1, ie.] i ut Lire ni thus enuntry liog, arid 11 18 11ec•ar'· A}r 
52 ry'13 01 119 1,9 tealise t|liN 11 1,1 mill r Linpirt 'rit For u,i te reallie 
I. L}i,8 i .imil where th' F./.In I gn ·„n•liered .]al tow- I 

vll!.ge, atp •li ful u,lait th:in 16 ig m such thick], per,al* roual i 
al Englara. For the dav 1 not fard,„ain in lig!&„d whe„ the gen· 
*lon of p )wei will be d•ne iii gra mammath starirns and the ima][ 
liwns WL]I give up the. nall irlrin lint/tatanns Hil iii Anuth Alric' 
b will be maii¥ ye i:, El i ri' (ha in"Tig Will be 11"ked Mgother 1,160 one 
ent, nion "twork. though l is bolliwl ti .ime une day, 1,1/ t}Le cal,•e 

9 1 1/ of ritrau 9/hin and ainuud /9 bur.h· till the brancheA mw 
H-/s su//ently 13' ti. meet 

Kni'wmg, as we all dii, Lhe Ell,1.1 ihon ir! 1 [1194 ry w 1/'·1' I gni,d 
4.,1 4urply of rlerti iuty ht ine abillit, Imr· ,ir 1,wi) thilil,h filll,Jw 

(I) Thu mimt, it. .....C.LI (11©11,eer' mint wak' 14, LL, their 
1-pin.4]1 me' ti, hkal industnes 

(2) Tu .0 .% Uew 'J.e•Ele' wi[1, if TWK'e,•ry, modi[y old Nie' 
dicit tliey phi' tl•,J•1401.'8 iri 4 ]>Lis]Ii[]n li• ni•4. any :carili· 
able IN..1 f•,1 p,iwe: whul, Iii.1> lic HUggL,ted i], their 
te· 1]t•iry 

< A ly ..1, A lilicy tboy liuy be :)10 . pr n.'e ]0,•al 'nd/stri• 
which ul herwise may be drive]. ti largei et 111,1, i / poplili,unli 
whei·• 311.J•j.y of cu,·re,il eau be 6ecu]·ed. 

Ma•ly 11]lit,·atio•iy of the thiN poinL lu dic· abow• Inay be quoted 
't'.drn widilr· 1.,uk. wlin·u up ' the breaking nut of war wi,H i'xpart•11 
Ils It was '/1/Id frum the /4. It would -!In b be murh luor' 
visible and .dy,&64»ub lu vkport ! 112. i/,raa· rnAe:id of the bark, 

thlls •-v•JIg Loil•i€krably 1]L fi]·eight. 1, nd yieldiag the """ir]/ Product 
|04·el >. ·Aliicli woidd iinduubt,dly tend 1, I.' illi'kir £™Idl•lishment of 
/2, 1!idnglry t. ttin. our own hides witi, leaU., Su[·h ., extrn' pin 

WID 1 Iho 11'lk A .1,1.,1 ; 11 Will Irt·q| p·li[|v will, nili:i•ci,in| & 11.10 
Ulgillocra li .dioe 'in:inhi,·lurer' 1, rii,ini,f,•otill'e .9, ne,ir the .at of 
agric "li't .M ,]028]1)/0 1 1181",1 i r:Ii[]ill' the raw ninter r.,1 Ir• I lie large 
ti'An,4 10 •. m.u,11/.led thore (111Lrr 1,6.9 40,11/ 11/ r•,bilrd 1110 

kinkii: m cheese, tlii· frim.i,• i•f br,4. sh,rit](1 all he d€,1•e IR •A•r . 
pliNs,1,4 1. where the 2,11 'e a e reared 

I . not Mit .f 1,1./, therpfrne' 1) Ii' yo ir :1/(i,•in' . t'e 

f'™16.1. a lateful '11/y / t|W p,iss,lillilnhill 'he",hli/1,1,011 nf 
k ·81 i,<d„tne» m valir ri qwctl•e Li·, rit nii •. Li „m i .JIWS m will 

have tii 'tilily 111, inatinfactin·hi, eondit,imig closely 1 meier ta put your· 
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'elves m : 110•ition 18 adi:'e n. 6, 1,he best way to apply 'ectricity ti 

it 1.· 'il le' s.ilicial' 1/ m.ily '·a.& I. b. '0/t/[JL with :general 
ruc(imniond/tion to lie an ele Ine rmu "4, ful US la| ty 611 0 own€' 1/ not 

ac..... with 01(· &,in· dr-L .61,d Ina las got to know 8umnent 

I I. work to de,11••11... Il'lt Unly how to .]vo the .wer problem. 
but tv show m what hy ©lictril:1/ wil] Le superwr to *am. In 

[mrk,an we 1141¥e frauid li Ii,<oss*ry to g€b solue L©liual:nunce * a 

liumlier i. wlcIely diffu-m Nlcfuh•rl(M!, f,4 46 111.1 L ¢ xid cleal / mis 

giliary "0] k h id t.i• be din e and 'be vilize*tio"Ja work Ilah now borne 

gi•lid fruit. aild wo iwid liah· ilific'Ity m seeurang power c.,1 m 0, 

non#·A. Ihit Wre luill NI b li rn Llit· plid r i undition. rif buch diverae 
lusrnes=8 41 .0,•' pressmg, 11111 ril·•1]Lti;gr•.iing, sugar "hinng, linek 

inakmg and •eld ,lorng€. a!,cl w. c;.„ 'iow not o].]y give advice on t.ho 

i•]Ntric 81(ie if th' pri,phltlon hut advm u' many / 6 rech-1 

pi,in/ rn rf,gaid to, sunie Ki' 11,•e 'ini"·ins, if it..s asked fi,i, 

·rh. L.I.,Le LI•ele./. . bolle menblon of tile 6out' African 

4,„hNU- WhI,b N.y 4, de",1 Ped ™1 i,Btalitished 4, a re,u.6 4 illa 

ii,nimittee with Mr Berl,ard Prnin ut Ith head 'rher laboUrb Wlll 

1100*bly 1,0 oilts',10 'he :01]:1.fulau,m of agriculture and {Irming lor 

.,ally y,Nus, ati Ili4/ 4., 1,/e, r0:n•u tiw fi,undati©li / 111© 

„unt y I progres' a d pillpority. 88 we TI,unwip.] 01,·CEr.Il Ingl]10/" 
x wid as I.he oxp" Tic'LIG of ,•I, alu, A] rii'erpri• we .4•L ki,ep bet(•re rhe 

humu *i/vant,•ge. i)f ain·Lr,„iy 5/dly Iii irrigati in work, and 

I.,il,Ld &30 0.,r/NCE, heli„t,1 with the immenD worK 'Me in thM 

ihreit-L iii thu iwit[ ii.i,[,+ I 11,u /*i' U,•ited Stat« where vad. 

Macta of arid tlehert, have bali Illactr in 1,1,itu,uln by wair puniped by 
i·li·,1,·1• pewt, All , viry, ile ill n i. 1. in|i,i>i •.4 Le ' nusilen,lly 

Al,r© di'Lg the 'hu trilic of ' 'F,11 wit v kir 4 he f.11·mer " One'' 40,1 
i.hotild Ii,·1 he rolifill'·d 4 1.1,-i whi• 11•ay 1- witlim roaeh of our mam, 

no .rly re*»111.ill,1 a birn,Ir 1(, p. i,i .wl own little p.li ..d t.·n 

when 11,8 exanipli b- he[·11 Ii,11, weil hy lw: lieighhour' a derriannl for 

i lir i out w•11 1• a e.•h•d ill 1 -im :,i war rm l. 1 £4klin# 1, t,ex •]t. U, Sh ut 11? 
6 Bil"EN' p|.11ll 4 

0, calm• I auL Dw'r:· 1}:al ihin,iN li th. I 69 er I nuir• 817 fptible t.• 

the recept]on el w w u[,44 t.h., 1. wah. I wl• . '/ 10llgh rl, at =, 

1"/ 01'gy whe" 1.ilf· full",1.Lilim ill Idd, fim' When O,]41 1,1 ma/Ing A nocess 

•,0 ge' plenty of •,11 1.,tor' 1 w • ri·i·,41 ' f,irm m the TranBM' 
where dairying *·/ /,he privic·,peil LI19*,give, and *h,re thing, were 

Lud eliL •in eid ]11,8, •i •ir;,1 .• Ii, 0, 81•IN,ly , f eli·un milk to J.+.An 
ne91,(1•4 0•ery day An -•nw 1,•il binte, were running doing vannus 
joh:, lint. T cm,[,1 9eo how 1,[vai]*Lul,N .6 ·,rnall electri< ,)1•nt would 

1.4 p 11/· 4.r n Nk rig. - r, in 1 111·1'Ii,x en,ila'0 9 ut ting. rumping, 

rlrvating •tr , hi,t 1 i·,1ild •er •14" , hi·,>ic:,i I. 11 wHId have hoen " ge' 
d» L ri,irr to s•• i, 9« Ind 'wi wil,* ./ . progr.= man 

h . n,nilt d *lk· 'real priq,ress the filnner 1, I.•g in c.•ttle 

wig, th. mi,/ 81(/tist.ry „ li,enulig 11,1 •d M hon ran b© no di,ubt 
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LbiLL ouL ilmit.u• velclb will prilililee m•t in qui,ntittim cum,arabi,· wiril 
wawit /1,1 Al:*·titii,0 1, dol]Lg. 461'd :he highol· Mt"41*rd of living 'ri /,ir, 
Pl u i Iir ta•ies w i|1 Call for licreal>ilig 4 1461•titli.h i)£ Ilical i'Dr fo<'d . A 
6"gn i 'purl / Ineat Ail b"g w.111 it L]w pomb"te' O, 1[,al,y new 

mdir,tike., Suil 1,6 t.,Laning, nu,i,ure o.a•nig, cold suirage planth and 
©U '· Ilve e[OLL k 1 Nigiaeer ]]aLgt gat, 1 rl| i I i,i»,ilion ta (At•r foY . 
41!·ud• 1,ir powor which may d iu ci,wl„,re w.111 these, and & 
UUL- 9 pu,b ele'll·Lcit•v .as [be luolive Wi•' 1•,514·,d' 8,f men,Ti 

As -tle ili,l• prOgle€Beb lt 16 prJ.ble [., t]1. ex•Xrl id maize 

Wl!1 dii,linist'. fu. it will pri,linbly lie f'ound Ul,0 1110 .0 of ttils local 
IL idiL,-. toi leeding will bu muro plof'.aliti 1,]I.il· >0111Iig 10 Jor exporL 
wl,| 1 Ins stnkes 'me as bejug suu'lder mil co']4equently Ille ],Unber of 
'2,11. fui c, usli,i,g alitl inah„g Im,Lze 1 .ikely ti increaw and a flour 
mill sh©ul<1 lie an oxium,nt =oiner for power Frequently Iney run 

6 2 1 11„1„ per day. Mid pre f irentdal wri„ [iuu Id be offortid 

There li not much bupe, I am afraid, rxcept m i,he w of 11,0 
lal ·g,% p Gnts, 4 sell currglit for elei:troly |,ic or 'lectJ·o·, hemicai pro· 
•2865, i,i· for el•[ rn . ace• lub ti•) ge are Uidull ' 1©4 willch b•ou.d 
bo kept in /ind, for I.heir developmem. 11:,3 1//·re[1 010 andition of 
many uld oatal,lizhed und"aking' It 13 shitcd, tor ins'unce, tim·. an 

0•ectiic NI, 1,1 flir]I.U'Ols alroady / work On tile Ualld, ah wolf :,8 :6 pianl ful· Inalang calclurn rA]bide m an ect,n· Eli·nace T[le cest <,1 powtr 
11, •111/1 1,1:Lats 3 5 usy,dly much :00 high to /truc, sud] 111(111/r<I /5 

th-, 1 8,1 th'· rag]' eer of the small stition has got '1 Limwill. problem 
6 tackle w mir g.11, d.m, 111• cost to • rigure comparable with .11.t 
0,1,1 lie lilit:yin•[ in tile large u,1,1,•cLUrigH Hig ditheu.ty ts bo imall 
1.4.41, ' 1]0 -1 •if Jitlend Ance ..u r./ 2,1 ih irK' s, t].0 staidi / :bar Kt i 

111 tart an. unting to n lar' figull per ulit ....0 U. th. smal] output 
Ath] dii. li iii. 1,10 (/ the next Rubiect o w'inch I hhal] touch in thus 
|'.L, r .•idreSS 

It 16 the impiet ince j the. sm: ll /al.in lif u di•ign],•4 1111' 11 mt 

2% i bo .31] e t.,di,d wi·lid,·in.will. 1 ir fliwer + ninclerate dia i·,5, TI'e 

I'·•11. the / inding char.....re 0.•*·•;ivo, due .1..mall pr,irurt•on, but this oust wou[.1 ..u,i,„i;it„,„'ly £41][ ]T thi· output could he brought 
'p, su,·11 as, for .nstar.<·p, by the .udditlin, r,[ a 2[inil pnwer 1,•al. so 11'11 
I•o,·il ihil 10 .1 aut, fi'r i>,Ii,·rin Ilut T i. afri. .,t 1,1 %,liL' [·1,4(™ t|P 
wriable tosts principally file[ a"E- alin high. MAh™ 11]FIL Ii:,1 8 per 

I th'S, 111€1 i, It 1, ]Lepel- to tr Y I nil r '[li. r,1 0 ;1 14 r#t• i,i,1 pit ... 
& The aim must, beto lower fuo! an,] re[,mirs el™t, bo ][R· r,lit-/1 

31 'hat by wic'Ming 1110 output '11,1 hit 61 i·$.1 WiN "4,1, 1,1, reAR. 11., 11, 
dul, of i<,ur'.to th. st.1/1111' diar/E ren,ainmg fixr] Til '1·i Lirl.4,1.11 
I Aut' of things ./ Usell, for instance·, . r.i I Ir,Iit witli Tini 

Conden»ing stesm eng n• eve, w]•er' r,•al is eheRp Muty engineers, 
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I think, fi„.vt thab by u.Alling condensers you intrea,e /,e enpa,·ty 
w f yi./1 plant by at lent 20 per want . /he bollera and ei,grni, at .,ny 

.1 "i ' 1 ite Loit, Ind 'riL 11' .t'|Jerall,J M} , f,t .L nlucle <)1• iqua. /,8{]b , li' 

.,ilditiut, tu savrng e.i•t of fuel you lave handling of (1111 .1,1,i mMI,{s, 
botid* m/Itenanct of buiturs by the lower evaporaion requ rrd 
But oven with ce,id-ing stum eligitwh oper.itrng cuR• in a 8mall 

plant •re heavy, aud »mething beter Ulan this must. I thmk. be 
aimed at. 1 do wit think that the Diese, rligme is the right •aution 
Tho 141 that ..ne has W depend i „ fuel f imi overseas „ [ thrnk, 
sulli. ient b, 4- it t must unfe• 1 hm surpri,ed thr.t tho h'.1• 
engini· 1 1. received Nuth cump :rativ,ly sinall Nupp©rl flkini th, munic, 

pd vit[Nia' elig.ne, r of the iniall fiwil, th,iugh in pri a to enterp:m 
their ...i·i» 11,13 6. e,i w | il©'1']11'tr.it"d 1 1,01:eve tbal. Mr 

Li·ou if Ii.. pr:me t.ulers 11. het·11 1],111·coildelisi. 'Loam eng,1]08 1 
ili,ul l..e very /1/ 1<14©wii' th he present fr,ini theginaller towns ./ 

Ani the:' point 011 whith I will indy brictly li u, h i. Illat Dll whi/1 1 

... ah '11 over 111, WOrld. and tlir ne.4 rif minre i,1,]Airm'ty iii All 
..' he' of ....Irrnig G./. .1 w r./. I re; y very 'res' ng W. all 
ki w ihe Imilii,Lpx illutti which wo £ 11*r new through the wari of 

pi 1 ' 11,1 r> T. :"toy, ai' rip· i'mld'te lack / 0,·oidinat. i, hi le 

crin•Lilir.,btr troubtr . arrive Gt Enine 1.,idern[anding m., at iii¥ i itr, 1 

f,w if th<, mole im,hitt:ilit tential, in ] reard to aystrm. and 1,1 +111, 
whirh concern us ,!11 I am ce, lain w. shitll place th, e|relrii,i' Iii 

1.'tr Lmdr,· a ilrbt / iral'tiwl' ta l,F li Werall {1,7 yl,mi thrne (i, r' 111, e 

11' 21· , ind un:if '»ary aricty / Flan¢ a d arp nd ILL wh '11 -i 

1]rice9 nim grrater ...|ties M proculng nur iequ.rtmfnts than nred 
h. Air la• 

I /1]ril|dll'. t. sal Int we Ir,w hippi·/ 1, 11 /, .i gri·ati ....· 
TIP· it, 1)!di,re u, / th.• pr(:r],1 t]In, 8 1 will px,1.11 A few Ii,i nih 
Rri thi· N•tal I grnerring Harirt• madr r.r·n.,i Irim·wri[ au ii. •,• thi 
Aritith Af? iran 1,311tm, c.f 1·re, trip il 1,1•1- Ille, b , ]•X Ird I, pr, i 

2 'Ii'Ideir'}ile !11(.9 0.1 j Iniwevor, 11,1 1|,L· 1111|Li,lile w.14 /irl- .L IleW [N]111 

Imltee WaS got Lug,cilier efulir;Wi,1. ieprowiliaavm flum rho followifig 
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Suu·.6 Afriuwl lubtitute of Electrical En:muers 
buulh Airi•.in 1]iititute of Eugmeers 
A#bc,1 ition o f MU ni pal Eleutrkal E ligineer 1 5.A.) 
Ehy'lee+Ig ..141 Nu'.at ..ety ful th, Advan..ent of 

bu.u„ aid Art 
hall Elearnal and Allied Maaulacturers' Aweation 
1•.e / Ele,tric. ./meenJ 1:,iglanu 
Coveniment Depantuelits, linoi. 0[ duu. Afii¢a 

I ha,1 260 lonour 0, attaiding the 11'st 10:·etmg hold in Joluu:u'. 

61 g 1, May '.0·t. '11.1 Uie yratious winulittees wei·e *e,ed.d, / F / 

31 1| 4, the Chici il:,11' uy ]111' Ctr.,!Jd lingrncer, 1)01 4 uppuiuL " 'buir 
4 / 1110 n.an, wilmil.,4 AL 1.bul, 1:]evt"g, wl,1/ t ultu.cul B 

M Ul F u Iiri·, /.111'.2. 1 *Led ttla' m A,60,1:liva w.w, e'lie. LI•,1 
te inli .Ii illv li, 11.,iL-Ln, and that Ww i.1]uulll probably 1,0 £114LuwL' 
|Ill, Ii,ilt,('r u Klrmd.,11[Jniltli .(h 11 /Detcd (,11, 1).liliiu],ir Linilili id 
'•·1'L'. worK, inui ] % [|]plifine :,Sked 1.; le,liti·,6 the As«wal i 

'1 the Htai.1, Cumi,illtu 1 "ust that al lur lonunt,0,1 111,•ydi 
4,// 1 ve li„„1. .Lie·llc· inalterof laudaratiatiua, 6/hoi'*yam, 
ir'i[ tu„plin, •ui••ide:,Lble aae ,[10,1. aild gu •i,ule way to }>ni IJ LLU• 
M the piesent thai•th :t,1 / affairs e|ic·. i.4, LL' 1]I' c 91'll'Ly. 

l'Ii,n iE/,runt qu{Gtiuii ]' brouglit "mow|]at int,· ]•ri'lninen(P tit 

1|le p..41!1|. ziliw li•ilig t. a l,lobt 11 1.061]LE devulopment ]11 tile lt,] 

Way pii,icy ui Sulth Alin which ]& furaluid,•wed * the. Ci·11•ral 

Miuiagor, Hu Wm. 11,1>'. 111 IMU last nni'unt repit 'lli,it prilglL·•S•Vi. 
·LdIJilli,411.1(un ih 1'.iltLIU•h,• a .ve tu tl•e ben©Ob whi¢1] the 1.tigo r•wav 
hyin,L !115 LL,Jit.luls -1|(1'llerive Ly the i :,1.<ch„:1•,n of ek'((r„/ y rn 

Ntead i. eam 4-111 ][lutWL• powel ]Lot only Ad· •burl- but I.i, marn 

i, lan¥ (le'le, whire, in ... 11/ li,1. arc cal,yi,i. Ip te, 11.Ir 
U'In,™1 CIP'kelly "iliahly illi l,le Nal,i[ ilmi·, bile, .1 6111,·Lu!!1;i• L./41'L 
./. m b, 11 irwrvi[,g 'i.i.ily and red...0. ill W.J'lling e....i 

Wind [,pihi•ve' ll' the f'(tri• 1,•uinw/2 '11- 1"vial trni•, nn' 

Lide,1 heh ,]d •ri ill!:l u o]' 1!ic Natal und enb i' 0.,0 ton' 0,1 tli 

('Illea•Ii :A 1.4 1,1• .6,Lil St Paut 'L.lway, '11 tho Unite.1 Eta[04 of 

Am•ric a ihe·© lir• 1 11- 'llm •lile / lilw 11, regular •bli'y o]>erat • 3 11% 

0|0'tri,112 c v. more dillicidt, r- 11 1111'L wr 'up ti, emitend with 

41,4 // 01,·ct 1, lu«wil'sm-, im 11,]h Ii,n· „tUr,]1. 1,nut a prcs, load 

•w i,m .i f 3, Di)0 t©114, the gi ; id, 4 1·11, M as high a.· i:,0 I flfty 
I }1. pell ) 

Tho Natal Ing,liurri;' 9,•ciet), al tl]/r me©tii: iii Di,rban in Ji|' 

4 1,;id ihe advan- of 11•41'ing a [mill·© Im 111,6 11 - r;11 liv l' 11' 

4. J W Kirk!»1 ilf IhihaL,ine41)urg. inil thi· 11,f©rmailnn & enve 
4 a revelatiq to all tling. pri·-1 Th' lecture wag partial[Arly 
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inte" sting, illustrated ar I w:,4 1,v beauti,111 1, w npe f 1 ir.q !1.14 4]141/8 
11; m 11•,1. 1-1,1,24' 11,1,1 Mr Kirk]!rn' in.iy te prevailed im ti, drlwer lue 
lec Ile again 111 1).1 b it' ituri]' 01 r / 11' 0'ilt,Jil 11,·ri, ,ind, it 60, tlie 
11101:lbeth afte,1,11'g 1 in , 1, 11'lus,6,1 plivilego ]IL MUri. for them· 1 
parti•Ul.Li·•y i, enth,ii (h: Ii.,Uir of R.,ilway 14411·1|UN+I'll |4)1'c lilir 

60 kly 1«.auM. it is ru,atte. whidi & 8. v •ffeit·, w 11 ilir pli,11]l,I, 1% 

0] Inulle the ... Mines .Lil t. Vii t i. 14,1... Pi•wer L.IL'lv 
le ;ire (le,ely inturA,·,1 m 1110 Abjea be, •t• illi Honth Africoi 
11„Jlways havo (lin,ker thu .idvic.· Lif thi·ir hie· Ellitical E„#mer:, 
Mr F W. Mil) mu·,i up golielatii,A' (urralt Lit 1.1,10 sel"g. Mel 
,]liw MIl /O pri,il}>ill tiwi,1% iii t•le (l,Unt'V illke tliwii 96, 
ele,11·1(ity flum 11/ 10(ILI ]Il,11.icipal pl.Ulls 'rhil . a prligrousive ard 
1 r, ind inmdi d !)' 'icy 'A 11 i.h i /1,• 1, gi·i ,t „ r l it i,n the iri••ing-en 1, an d 
IN advi,irx It Mill,•wk, Ilirref ,·e that wl-i I.he tri,]e 0„i,; .iv, I 
Mieve it wil] at ni, diNt.unt date, wl]en 'hi ArinillIAIntli,Ii 

rail.wav /,w r, the Mut,icip..11'.Lis W || 11€• E:I'L'll .Ul '11]p,il LI. 

the next :€•• ye.iN, 1114,•reotc, snlie Lilirsfini'ij: hawern tile 
Millibip. litin 41„1111 Le N me to as t,1 I he ip, 11 4 41·11 4 1111,[ Le 
0201·01. it.188 of e..nt Eupplied, etc 11 drw4 not 'L•ccg,arily folli•w 
d.al the Baine tem wonild le givpn hy f.'th The fli•rence m locil 
4 Df coal and /her 10<ril i, 7•clition4 wi,illit lirrel,dp pi,rh unifermity, 
hut qi,ine r minion 1 4.8 deperding rin lorid fartor,1 1-:41,1 1,1, del,r 
inin 2 1. ambraring al, questin,i• aN lent,11] „f perind nf cnntract. [a 
1,ilit k rili· faili,re, i·t< 11· ivoul,1, T lim oun. 1.0 a n KI„.j e fi,r nne town 
1 1 m.mke all hilp'ir int i n],trai t w.iliont reforri'(p 1,2 1,£13,·r, who m #ht 
s 1,18 dis•. hair Ta off,11 1, tniN, 0 11.·c |17 WI' PI, 11 I,p :I" 1! tl L 1,!•['1' f•Ll 1 

torn™ i,f the fii/. runt irt nie likel¥ 10 1.LIF.]y lifill, 11,·i· [·{.m,rnet, marin 

#m,ently 1 11'llik (•verv¢·ne / 1 F i Ihtl suili p Ful,/rl. as th" 
i re/4 i]/ le<©sdtv (,f E..1 .1/ A.ri,it'll a .ir. aild .i• #Ii 

Il '11 iiI>ii# d recm'i:nudIV n!•ting 184/11'r ,91,(1 'sau»Ilic I,Uriti,ms 
whi, 1, wo all nta¥ .At an• tim-have to "311" Tt. 11:Ii iri,vi" thr,-treme 

»p/}· of 'very men11•0. ••f cilr A.or]... 1,rin• pres.1, pt inrr 

/1 unl Convention and the neocl ef ivorvilli'• tak.ner the view thal Ow 
wk of our Conereis E at lenst aw imp'Hant, if not inme imi tail 

tlin,1 Ativ ntlier work nin dimerent. ti,eal du'ie oriail We al] Imw 
(.lu Itvmw pr,iblelia t,i taille, 1)111 it ix ..I'.IN] 1 Ilie intor•18+8 nf 

1,11 impart rit i„.111.1 rv 11 / iinth c we man• di will arh·ml, aff•,4 

the al"eadv very •red / airfv i,f plin, /11,il, inll,lih•]111/r: amt mwr 

.... inn,1 i,ipplv / u¢ 

T].15 A 41.lrip, w illd bi• i , 1nptil · willi,mt si,iri, refin, ·ni p fu, 11.· 
ard,intiq ind tryin• cond/tim miter whi,[i any- of /. are arrvine 
ant nur werk M thee trying war twi. T .tin •re n ar• Poin, it 

uncen'plolii],gly ns being & veny imall inntrihution to Ihe Racrifice, 
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w},1. [• the 1·•nplie I rti•lill li,K hlim t•vel vin.r 11, t:.der to 1,1·ing tho 

41.1 hiL,win ..iii[ 11.11 erial, '11,· ra ik>. um' c gilleer,115 art,sang b,ive 

11, O,1 I.'.etud 1,1 Ile (11.1, i L IL, ri• i,[ mi 1. |J n.'ebbes f.v.1/ h, t I. greal 

UL .. 1,1 ' plon",Ill li ll i· wi L.,vi |ir•i] C.t.' 011 lo i.ke local|¥ 

1,!A,iy iling, iu· i,vii rn irll,-1 i,w.nU bi hhipli.i•C difiliult,• and pri„ 
hlbihi,118 'iL, exi),in '1 |li li' i'.,·. 111,•Ii [ i•, 1 L,Pl,11 4 "'ll· ikal of 5. pe 

Al,· b, d. w.,rk L, wh· h H41/11 1/i'LIen,ell .irc Liking. h nay lie 

4 t fri 11 4,1.irdidil. pe••Ii.4 
Pi i I,EM 1 1• J il g ' i, h,i '| 6U1,1)1,4 i 0 'elile I,I , 1,1,• I.i. 1, f call( rl t I• 

,·LI,h rete I., m p[,ip•• III .1.1• d il . 1,1. p.. wi• 11/ d to ..ploy 
'1'••·.· w•· 1•t,•[,1,1•e „([vil•lagl,1 ' ..... Stee] p.. 
IM,•/ /4 ti· w'. ep, i ut,1•I•/ w l .thli •di,Pl / /Li,•eli pl,/ 
64 inh).IIi Iii• pla iiI these $ h /1, ill/n, . '•ivily f' ]I"'11" 0 

1>resfnt 

Tvi,0 •f Ill,4 .L' p.• 

>'1,1, 1 )™ f• 1/ w·•i,fht ,(•, 11 11 1 0 U.I ./.1,/ 
Itill p de bin X tii• Efi hi £2. 7 i' 

' 

Contete * 

1,1,<fltinUTION 1.1/]·>K AND ['Afl].ES --Th.4 ha. 1,0011, . f 

inrl 1 / lin•i'in ou·ilicad'i,]id,ir·,113, u-r ;Ired nlbl!1,1 Lf thes• aril id 

Ilir nil 11'• wi' *rd bi l hink Ilinv wi're /1.14 wl]1 41,1 U· con : der .il.1 · 

r·,imin' iii Enst. . UNh inii·itiners i.,141•il i•,11;1, i,iuchi,ierv f n ne.•· 

©ntorl•rt.ses 
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METERS -Th¢Ar ut I Iii :ile-a Ine,£ ,L·r .1, rv d,Ihillit ta ,)[4.ini 
•nd WN in *1]1]• |]aik ini, •rivic, a im,i.lil .: 41./Ii • 61 inet©r• wt· 

('i.N•TUIT./.}KAI. MATERIAL,4 -We havi· ..1 t. ili, 'ililt© .1 

. WI,4 to thi· 1.4,11 prw:e o: 0,t«,1 'wrl mi• r.f +ill kind. wo h.-· Mv 

Flv -·41 1,!,1 #m i) Lm rail,1 fi]' MI] kinf•• nf ·Arrk .pl"Ah J 

MM:ition with • rmorao \Ve• 6,· hi'il 0, 11' swit,1•1)0.Lrcth with th©Ee 
rli,]4 ·i• .1 fri,me·work, tialng ,lai,NioN " Fl.rnit " rr 4,milll' >'Iii(,tit,¢ a. 

ri i vernie and • p ·t r M tic 11 4 I,·11 • 4904 we 1,14 h#•31 lip i wille I 1, 41 
1,•,il©r 011>rh 41.N l,pright:. I'lir Nwlip]Il„,ard 1,ni,el> Tli,in#]· 111, 4'1!11'Jil 

) ./ill'y g- •irl, fal) wri N· , " fact, we 11 ive 'inied 'it, do/LU 
better wak 'al] 11,1,11 n•iwi ir it v• impnrtant tr re'lic·i milihiurn" 
I .4 In arrount / t I. 'lirJrt.. r,f t.kil . /tte rifi I ne 

H 1 1/ FOR{·ED CONFRETE -We liave b,.in . irc[Uth .91„dwie fue I.•All,twN ,•f the £111>86, Lalur, nr Ulli nl.,|cll'| fill *e. £,rili J 

wherever powl,to, and I Liave boady reArred Lo it Under the headin 
j I" A. are 11.,w Crilsidtr,k' ' it f r the m:,Kme d tanks. ote. 

incl haw phiuwd fu build Li liew innden,ww wa·er pipe ]Ln,• fo• 14 1,2 

Mil€,1 Con. re 1,11•08 - 1111. m charileter ] w 1„eal cement, thugh N•04 1•1 bc|t]1/ qU..•i•Lei, gives qu,ID 8•tlsfart,•D tr•Lfore,·,1 i,i•,ill,•l 
r 2,11„ Spe ikinf, g.n, rally ]2 „ wondo,·fu. Mliat earn bo ,1, w .1,rn 
one / thri,wn in i,nic'i •1wn r•,lucea 'rap heaps s]14,nhi be ¢.11,· 
ful]¥ J,ortrfl livt! .uM L]w ]:intenal' i las,ifie.1, -d In,„·h ']d ,tuff wh '·h 
11 would Ii,t 'Inve lit= rr/*b[' 10 1" hefinic 3 nip worth ing ·v 

011™ 6,1,1 1-t ite her, re aiythim, M *Id aa wirap imr •rinp heap 
whirli hihte w.,s.Llill,)4 udil,212,1 ]S •]w. r ie,k,]li, wi,1·tb 1 1'lledN ul 

11 /1 t/,19 

"U: 11.4/ COP' 9-We 're -,2 nM 'hi•t len:th, If trille' 

pulling 6 14) in pi,Lri· i,f luinvy bmri, wh r}, i in '4 Le takei, 6 
aill i,Meri &..re U . I gro qr,Ii.ctin' 16 know tbrn /·reelail 

[:i.AHMWAHE ./. In• ...9 for ...t 1.gliting .re v·ry 
r·a ri·e , u. L we .U' dicatihig t |IM• 1,1 Ari,Jif "rid. rkild d ' 1 101 firid mi i, h 

(1/,Ily./£.i . /.u] L /] Inte,est,ng t" li,ill thi1 ¢'.1,/1.r,Ir, of o¢]irr' 
0,1 1111. 1,1181,un 

1 r li, ruili | lil' bl le' A ild' rm by ™ires'ing Mir hopo th U vou w / 

'flit.Ini. I ...Y ,1,1, t, Mr Saukey, u[ 1/. .illeth thil ,]ii,re 
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I e.i·y 1,1.... that 11,]4 C i..'eltim, wil[ he / gre'l '11.0,3 11/ to,ik 
.·' the •OuTUU,A| ihltICS ,LL,(g 0111 hb[ Cul•.ium,u, •id |il lirip,i 

tlillimittlng m hi·, un·, ii:. 1, ].ro.UJu· tile' ink'les(S ']f t!1(' Asf• .,Ll.im, 
'pid .%1 ILLe ..11 ili,Irr .1 ile, p lehi, DI gr litillidu t• Lin, 4,r tb< labour, he 
165 90 wi.lili<I) Wi.rit tr,Ki·li. '4-ll,illy wing"lerillg "¢ 69 h.u Le¢,1 

Amt m 1.. Ellz.... . i sk l. whid„ 1 I. .re, we ./ 1.. ..rn 

1 Guitik /1•,iu mer€ Ini the Ii,Illur vil, fuL'·daili l,Ir Hi do·1]ne 

64 to mi,kr "LE 1•(11,}1,;E LI,!ILi41.1,lir.4/1'. 

TARIFFS. 

11 11': UL' ed 111 .1 de'ill .,1„ 6'i 110/ierta ])14*"14'll futill,·] dal,1 
e-nietcd // t|.e sul ju·t, but //r. dill. se requeuthl h, lip LILI. L. 

The Plami / then V.U.Ll,qi tlit, Cl, ir, Mi Knunkey .v:ec ·praldent) 

Mr. lt:,Lert' thell pi I.e•edeit ti, cp.,ri 1}Le inllnwi,1,1 n€Ic[€ndum to hi• 

Iii 'Le pip r I had the lioziour ilf 'iri'Murt]!im ou tha iublect / 
| lilli | 1 Ele,·Ii Li ('11!'1(1 1, I L.'W atfulltic' ta t. 1**sibi,ty of .411/g - 

at Inw pric,j' when ori[ i· th' 2.,"il|.111' chargeh / an uriderl#king bad 
'•'ell defilive,1 

11, i*<i.iliq 1/€ il,4•11Hq]Lm ,11,f•h IN Ret dow, in our pr©•ramme to 
# ill·€ 't 11.i• iii™·1 i Cin,velil i, 11, 1 wil:h to ile,LI brlelly witli •bi• 
I.let / 1 h.' q.'.in, mi 1110 fi,IM ing lines ·- 

1 A uwt , i;,ili, i re,·,ii.e ilie fill| liniteflti of i le¢tricity lint.i 

3 It payN t„ effer low Friee*, rvip.i th, igh „ .0#. may result ab 

filh!, her,Li,Hil i,f 1],r i•,cr€':vI• in .,i·,r•linptim whieh is iure· to t•ku placa 
1 TIle m.lilli•r of socuring t,1,1 0 1,0 1111 ·204 result "11 be satis 

'riel i i. . t i, I N'rn#li• 1 }ic itil're In· ba w:. I st ./. din g a I r' lar iable 
'h·,rls, ind ti, rigulate 1;,rUTs nielrding' 

In Irry,ril 1,1 N,i. 1, T will not lnhilir th] 5 /,int. but In show Iwiw 
lum·11 010,/kill ./ he .ili•Irl)•d iii n eniniumily where r.·rrat I .ld 
1 -ty 1 ref< r t. a di i.'r Im 1 Li:Juded ir, my' #4 prip", In which 
4'i was *wn the growl 11 i.f che: I, 1'119 current .11.0/ 1,4 doinatic 
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6·/i.ive lieen inauzurated. i•nd I can now add bve more years' figureR 
to the di„gra[,1 Thi l/:wing figure, are pl,/ted in th™ dia:]/11. al,fl 

shii/' 14 prn:re!% lix m.1,1/ m the .le of clieap nite unit' for /1 

P Met i,/1, 11]Flit 114'.LIL.11 1,1,ti"· 1*We™-prlic pr¢ly f r lic,itmg [wid 

l...Lg ·- 

Unlb 001([ ill Year Incling 31&1 July, 
1015 1918 19!7 

54 1,911.00. 2.170.00(I 9.47..'lou 
15l),1)00 •891(100 238.0(K• 
17//0 905,on,i 248,000 
689./. 930,0(1•) 1,952,000 

'1'1' fulhouu,/ 1 the percentage #rowth ©f Ille variou* lin<,1 
qli.s .n (he 1,1, two years• 

'Al 28% 

43% 

Ad 8/% 

T,·1.1 su'll 40% 

It * 111 bc see], t hi* i. 191 ) thu• //ap i ./0 (E 1 2,1,1,1 an„, imil.d 1, 

23% 0/ 11' whi,]i·, winle in Ilw yar iliding Juty, ]917. Ilhey rep•eN€nt 
:0 4 if the wl„ila am,)111/ 6/,1 for Ng].titi:' amd heful Needle„ 1, 

9, w „litimi pill,lt ih ]Hit ¥.1 *11 ]]L Jagil, ili f!•Ii't mighi he Mid 
dull, tile hi,lu'lim a (unelit it|10 /0,)%11/I 'on i. very weak so fi' 
Whin .P . in.in .t /•In r ...1- 6,(1[ > U.Lit·. pei· (1£.ell· i i i....1· p. 
ni,inini we /'11 the11 1.9 8,imewhal '©ar uhat N r i ho .miled 'Lt, P N.,• 

6 ./ I 7,0® 4,£ 1.14 49,0./.I)11 -G, a yeal f,1 tile 11,111// Unflor 

t.,kir mmd i.f 4,205•000, 14 present [·,inrnimpt],ni id /6 ligl,ili N 
ai,fl Lrilin, 58 So 1011:, Of cour•, M ar]¢,it 1, s/€1 o.ly at 

i],Ii,Twy 14:hting rat< 4 is €Ar Gat 811/1 4 demand 4 1, s"'61.{1 
.ihi,vr·I "po•il)[e. anfi thr f.rn e-'Iial lt. ti, bring rales dr•Wn 

Th. next 1,1,1,1 19 t]1/ 9 [04 a the .iutput is limitea. then cm 

anin lewer 1 11 e. 1," firibe [ew pri- w '11,1 not pay They will pe 
whe,i Ihi,lic,inin,1 1™s ..1, Ii"out,imt bul 1>uNMee• rnav have ti, be 

t./i 1. a[ a 1,14' / I. 1 1" do,kinril % 131·,13/9 17} 
T 1.11 with t Ho 'ine't",1 i f rag under p,iwi N. 3. 21,(1 I w.sh 1, 

sh o. 9/me ...r' IiI /1,11, 1 liepe will i listratr :<mir 'if the p ..1,204 
I rali,111 1.Imal,il]. making api'logio, m advatile if I ler. ton 

fainiliar grmi•ids 
In the first /1 wei. ime ran nevor keep i, prominently liefore him 

the great underlying Lii I» lif elertriekv /*•,- 
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(1, Thai Ii,NIN hill 'liti. tw i e:ams. Itandin' ch''r» ind v arb,1,1 

cliarges 

9 'll rd the Stul ul". 4 1,4 ' cire h) far Ihr higher of the two. 

(31 /1, i i .»ton, i,f zh a ,/ig whkh duz nut take these fact. int,1 

ac•,trit can itever be 11"/ful 

1 w iuld I.ke to rematk here that tlie above is, of rcur/, a pre- 
h-1.111 ni Lif Lli,· hul,li·1 Li' its very limplesi form and needs o]:boratiol 
lirf,in· on„ enil appjy 1]10 111·intlples in practice, bul thi· fundament' 
f A, al ,/' .3 1 Li,14 / 'il id m ne' i [y . c ase• exi ort pe i . / i l] 1 .. .. 
h,Lir mvice. 

I 8how a chart (F*. 1 £ illustrating from the cost, of /3 las 

(wq/*ll yrat·, werking o• th. 1)11/nr ur.dert,king - 

04•00 »*/ f 

G.I.- l 

?.- F - 7 
: 

I. 

*k % 
,0 

m 
h 

·:40.0 

.../ 

/0 

4.-L 
0.4,r re .iial-n· ./D.IN • r*.... 
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(1, I.,1.dii,E liarges (/82.0/1 per annull 

1.„ line ni.irk,d V., r ,/.e Ch,rge, 1•0]ny aU}„ 111./Whed mi, 6 

M,ti,illl'• Caax" L "11 4 11,4 ,·: alcul•tely n u·ked bital •.1.Lige-, i,ii 

£82,001). ilie ni r 1/ id 1111· 't;,]idilig il.argi'S, OVel w]1 J /e l,Il' At 1. 

„11, 14 1,1 . thri w irls . div rnte]·est w a·ge 1 ability 1, r w.,64·81 1 ../„ 
t, di.11·11),itioil l imt, Ct. , g · u whit,hi r the plalit „ L.rking L 1 4,4 
l'Iii' inill th.it :'III,00 hs n CO'6LlmeT her,Inle. nil[.ed h. Lilrn" 

di,ild> 1, i 'rr!; i nmpuatiwi) 1 ige expel x· ti• 1!11 4, pher d he mily 

n.,·Ii.0.1 / .1 0/ing mr ¢111 1 1 1. pok u Ch.rt No 4 1 i thi:1 ihit 

1],4 141>'11 ],lant, id we ni]INLI r Unli G Oill],1' lul8 git up Il) 15 
il m linil' :11-1 1,7 11]' verti¢n[ | 10. N•,W .Upp *e U waK atto]14'14.11 

*Il, arce nlid Nin.Ul We fild lie 1,•14,1 -14 •1 thnt nuiput M J 

i r.,I pi, unit, md .f 111, ..irrinli Im,·I· of 1.61 I·©ve i.,ide the e.]Jet, 
lilli,•I .rid lowl W al i['P,01!1 WOILI,1 balazin exiwtly whrn the ii"trut 

A·, iii.:1:Im '4 11'i foll€wing ve.ir The initplit dn 1313/ !i, 18.30(000 

i,iniv ilwn Ilir r[·penu, w uld Im r Intle,i t. £87.000. whireas (le 

w.i'king r·N,irr-e, wolild lin|v h;e,· 41%,ripe,1 1, 19A,flfiD. alid ii |,•8B nll 

i LI vii tr 48 £ I,oon wrill]•I i•,6,1t If Lm '11· i,thil l.and the iutput rose 

1,3 17,0,1 100 Ili,·.1 11, r "venur dcriv©r| wri'ild 139 £!14.000. hut ho 

winkilig exprn•104 wi •LU 'inly incre K to £ 8,0(10! 'howitig a pi i,fit / 
1,1 1,00(J ]'|114 14 -t A =Li' fartrly,f #0 of affidri. al,d die J e,i/•,1 c f 

i, u rs, Il©SI 11, de fp/ th:il /,i, t. tri i:, n,4, r,al,•ilnl . £ 21, S,11.pose, n 

thr idlw, 11.,iM, !!ir t,ir./ ure 11 -1,41 8 6··1•11, fiki Niarge ©f, 1 1 '12 

Arn· er per kllowl' ir.4 .,ri phis . per unit fri '1 cireil i, 

4,nial, 11,£,1, aRsi,ni,1,4 t11 1 111,· 1,11' fix.,1 8 1,404 -,Heited fiNni 

.imer411+1([ hi·i·n qn regi,latofl (ilir icmre of .1 nught hi· in© 1/rge i,r to, 

.Ii.d|, •14'pihig, 1 iliven, ty fartor, In.Id factor (ti·• Thal thae fiked 

'' p exactlv lu],inced t},0 gt'nding rh F whi•Ii 111' 11'Liertnking 
01 t„ Ind. ./. the line of rever™ /4illd " Ihe *41 211 in, whilli 6 

0 ;.1 v, 4· Ling d tnt.[ ci:/9, m¢h rhe rr-1, Ellat :L /,ignnal.1. pri,fi• 
1% n'Nlin pit tri th' linilerliking wbrevr· mien. he thi· mit put, i.'il whmit 

9 ]111 414 important. fiew" rin' }rn,Lti,ic lan/, wail be en,•mir." In, 
ille I. unit ¢1,•ge 
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A 0 
19, Jed 204 

logo 

6,000 

-5,000 COST 
REvENUE 

4,000 '04 

/9 & 

/ coalW 
EXPEIKS 

I....•=-. C.4/7rSIS. 3,000 UN#7. 
2,000 i.. 
4000 

-D C 
0 0 

. %•00 48000 20*,00 *8000 

UNITS PER ANNUM. 

ZIA-2-: 
1! 1, n· be „Luct[ ih 111. 1-·e dal i .ind ilia/rau,8, liwin 1.ap,et 

im the A.,Lina .4 A ]H,/ town. . re 1.01 applitable· Lu th€ am,i]1 munid 

pi Ity, 3. 1 give some corrospunding frnes whi<b sh. w the favuu, t/14 
cIT€ c t of .li. i .Led output Ii!, c.»ts in I »mal] e.earic Dower plant 

W, im.,gine fret id all a iplant doing 0,1, 1:gliti,4 wii, 1• w /, i I. 1 
fachir of 90% (tlint 18, owing to w day huul tht. plant imly l.ui i,• uuL 
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unait|i id W].al / 4 Cal)// / run at •teady load 24 11,41]w a day) . 

C.6]).* . JOU kiloua #. LL,. ... 

Load lior 25% 
Capital expe'ditur o £16.CIO 

Unlu per annum 219,00. 

1 62 ex•ril„: 01 9/crabing •,Ilch a piant winild be (amn,4. A,Ll, 

Ilig,no .rathno.- 

STANDING CiLARGES 

••1•ye•, ele (6Uy) £11()00 
61)0 Adn•inistrali•,11 .. 

li.te,·Is' :/'d d©preti,lui'. 10% - 

£10,000 1,0D0 

3.000 
RUNNING COST 

Coal, liiI, i op,wrs, at 1 1(1. per unit . 455 

7// ex[Inges £3.455 

''B'Ii€ illagnim Illitratiog the ic]„11„/ship bet•ven /64 aL,d i /4,1 
f *11.i '11.l11,1, 4 I show·u m F® 2, fri in whic], r ivE I be •01' 1].iL 

W. I '9 0111 pit 01 

5!j,000 U••lt' tile co•t ])(·r .Lt lt& 15 pence 
I]L" u. l» the Dist [M· 1 1,4 13 7 7 pilnee 
419,118 / ed ],ir Lii,11 0 S 8 pence 

Ni w ive w i]L assilino 1 JI,it t 1]15 •Jimo st. 1 ion „ a ble to secure u /iii 
11.. i,Al't fir 11, al,1,1,1 " i. M ./ iloy it a full le'laini fi,i N 

Fl . viz [00 la· MA ihit ll' Millipli •111,1 witra demand, /5,000 

10}l} :/wat.. 
P• wer fa, tor low% 

876,000 
Cil•,]tal DX•>Ind,t lie £2{1,000 

ITANDINC Y H ARGES. 

w:IC' • (n• liaow) .10 
Ad,]LI]liA,alli,]i (n' . /00 |.fole) I 

li,IriesI .ii.d depre•ation. 10% In 

£2©01) 2.000 

13,E00 
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RUNNING COSTS 

As before w per unl £1,800 ..· 

Total cost £5.300 

tho ,• t. 1 onlit []Er „:Id 1„ Illg 1.4/. 

]Mr thig is not t.hi, li,wat fig,lre . wancli it =Id he passihle 
Ii, char!;8· [i„ Lhe addit] lial load. as indicated be/w - 

F>trn unib. sold, 876,000 - 219,000 - 657,000 

6 0 rn "181 19,11 L 1 Pil by· supplying these uint' are - 

Itan•Lrig 'rl•gES.. 
R„„ ni,ig c.„ts, 657,000 n,126 at Ad 1.360 

T./1 extra enst £1.860 

Wlili w·. f/Ll.Ll... p.' 11]", 

. 7 
4000 

70" 

,-1./'.,e C.A'." 

t.a£ 

4e- 

D 
. 

./4 ./...'......•.7 I../.• 

41 

C·.1·· In 8 'lli,w• th' working cest• of a station .ith ./h an 

14,/ Thr .eft hatid part- of the chm marked A R C 1) " pnr 

tip „I[, mon,wal with /In previous / art The porion to tha right 
4 w• how the ",st fit er. m'M a (110 out pii' r]se E. 
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Of -urs© ni) ./nuity in 8,:ing t,ir* . / .in nuli] r. malting 
ail ilkilluent plant HUCCCbsful The ar• Lut /1 tlle p!,iril Ini,st 1,1, 
1•Gamicibler I, 1 6at the /unding ,·nal·Zes of int:!,4, et.· n J p I ul :no 

1, fivy, und. :um.e,, 1110 p[,Int .m i lic ecrinmuic.,1 .0 that the van/12 

i·• .4 (:irn.c pall ..|1 410 1),i,Ught dow'i 'i, 0,0 'ilitinnim I will "t 

buy il'Wing abur wluit tlic aniumt ul the „an,12,4 ,·harges ··hould 
1,• The coit in a (-rn 1 List,ill l ),1 depe u. u ri *r> lia ny V.11 1 1 | 1 •1 aL L[,1 h 

11™1 it E imi' $10 e t., s ar· 6.,1 a siheme •ap. Lio / ,• ppven output of 

il" 1 3(l. 1 w p, 6• ti m f the hest s] M f,r the ]»wor itati, 12, al' 50 0.11 

Mit a ]nay Le of Ii,lere• 1, N.• s,ui.thing• I I Hi w•,rkni2 c.•tb. Floin 

tie Mier wc aie gettlig thi, week by Mr ricile 11kor wi.] be fian[1 

in tl e c .]try I 'Ir' n.iti' 1 "ve '1 'lunit the conditic,ls 
·1 lie -ill p.... b A, Ike greatol. d,ff'culty w•11 be 

will M'e],Mt•) 60 6./ 

eqi,I],],0,1 w th •i.i](iIi·Ii pl.int . cheap and bimple to Ope,i,ve al v€ti' 1•,w 
1-l'el • impht '/1 W[fli tht· 4•t. / t©il )·e,br:> ago Int wili aL, 100 

kil, wall: it slaill(r pla]11+ 11 IN a d//©lit ].r'Fingitin'. 

1 ]ave 600 N able to fet Mimi tho ii,fo ]11 'ti,r. cel o.tud finm 11,1 
.·lulls a 111' var/, IN. Snuth .A:bian U I J. t.]kniq. cinipliod 1.i. Mr. 

P,inle I••me pal·tH/]ar' cf IiI r]Initing costb 'f vari•i. t·nes I pla.,·I 
llc i #tive .1,1,1] di,u·i nis # 1 r tlie pur.Me of arrn],41 / an eMimato 
iii vai.LI.|e • b.,1.03 8 Unc <u•t of furl. Thcrr 26 r* 1,•Ur -,lpal '12* 
typeN-noi.:/11©i.ing. steam, ci,u. ing str,- 011 rii... e 
aigme' Thru· rir[• pa....s :ivwl// n..3.• fur our purpose Mr 
al. trpt·% 1·xcipl 'lu· I..SH whith LS Unfortui itp. a:, 11. i in my opimoll 
t•e It•,Rt·lril©r•Ntltl€ 

.al-n p.,]ts,f "I•l hize [iketl. 1.Ligo HL]Ut|' Af•l•an St,6tlut,% 
'Iwle tur|illws form LIE •ri,lic linvers, I. m ( L] lili 1// at lie 
M..hboaid i. a h od .31. ccor:.imii.v .9. c:in bu expe•ted, tb.,u.h in th• 

™ c ri fully tudhed Thie< pound do,al U My, |·i per l,in,pre· 
.9,1 i 4 -1 0 I pri u, 11 if . 1.4 It is .....4,1 thal 'fier all 

iralid is lal·£ e :ilid (lie, iwisimier n u· th< work.1 1,f 44 1 (·gin' 2 i br 

Bul ]11 wal] sle;mi 31<'nt' (he casc I i ll'It. a ,]1"rent rom 

ph Xi i. I lia.·, grnie 01, „UL.h s lie :d Mr Pr ilp % inf ) n. 11„3, .inil 
Mas f<i|,i# in regartl tri the Ain, dile'em 01,6 of Minl le/lil'L| 1.1 

al]Ovt - 
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:dTHAM INGINES (Nun·Lolldens,i•gh-l,i tip types of #ilth 
t,knil,Ir nut I I i,ni .1.il),[1 JU Iii J.MJ 000 uniltf, :i yal res]*ttl•ely ille coal 

Cull'Ill„]I,tiin, 1* 12]Ls. pel 11.14 11 e it•erage tost of UW two bc'fug .®d 

Alli„vil., gay. u liu!11,·I Llt ihil iLLU[ i. Ue,] for 'lauki·by Fll:]>theM ald 
1, equirel[ fin r.lii' the elig'ne·i Ught the actua[ c 41 1,·gil 11 1 ki: 

evrly t.'lli IL 1. I 1 13,1 Kenerilted would be practical.y 84 

H rEAM ENGINES (Ci,liden>/1.0.-Ii tw•, lypt·' Laies wlitte 

1/,ilt• i. 41)0'11.e ]3, 1]ie ou,al ou„4/1,1,1,11 i. 6 b£. i ] the *erage. but a, 

i.inte iii piaer where i< i. 1, dearer than in f aM• Xii 1 •118 mal 
11't Lit .. Fpen ]Ii the lowN mt n. *' a, high Lks ./ , whirh Winild im 

the 4 ll„i h. 414 or r ek,im .7 41 Li / hv ilti el• , •]ake th, cost of [mi 

1'1 r :i,]il .il i unii tu],ird out ni h eh 1, 15rl 

Cl, I.NOINES, ·I urn obtam itihirn,Iition on th, cog .41' furl in 
Ihip, 4,11 i·,ig],Le " al]I " with 'i"puts valying f,·1 0 781000 Li, 150,0® 

Pul U,il'. IN gip-, rinii ruin; bili•ve'. 78/ and 1 8G1., the av€rage Lem# 
'• th· 1,1. iii H ill It 1, UU,1 ]Ir i !,Mary to m ke 20 high p] M.1, n 

h 'Li| 1,9 in enxine 1. „es A the tase of the "enin engille., ail<1 
. inin, 11'ir,·Air, .i•unw ..it {von .idditiona[ mit will. e 8d 

t:/A ENGINES,-In th.· abse,ire / infirmation „,1 th„ tvre *e 

Lu. t i ni.,ki· e'tiniate« Ailii, h 4110'MI err wn ihe /18 :Lde). .itid I base 
ttlp.. 1.11·,w*: - 

C.ii,I · 12,0,11, 11 T Ui's per ]Ii. 1 B TU. equals 00,]901 k w. 
1 .1 

Ii,£lmer ofh'i,rv-.. 4/11 
./0 2,·/1 ge,••rAt•,1· I.·irl/v-'I // 

ari:.ir on,c im' I fl,- ad! t: k w. 11 rim q , 17 57. 

12, 30(] It T.U '* eqi 11 2.14 k." 11 urs 

Mi of 3.11 + L/'11' 6] kw li,illry Thorefolo 1 kw h 1,1 will 

-d 1 63]bs of -1. 

Wn d M liave to make provisinn Air ,/and by losses ii. Air pri 
8., a·, v,e air fil,h· arriving at the ruum,4 -ts. a 1 we fix 

'11{,T / 211,8 f -11 'pr L m. U 1111 rel at ]OF. per 1,1,1. the r,iM' 

wirn 1,1 he I M , i,·r unit wit h coal ab £1 pe,· 1011, the ri i.1 wi,til d lic 

254/1. '1 

W", Illrive d•refore at the Wriwing Ar ¢he variable <,110'44'4 1•„1 

1114· iliff,rrir t,pel fif FriT,ir ni·vrr- 

TvT,0. Fuel per -1 Pr» pe, mill 
Nnn ('end'IMinM Mira¥n 1/ 5,1 

Cond./.ing Stram 14. N. 

Oil .M 

CAN '08. ./d. 
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B·.nging 0. figures 11.10 line h¥ mmting them for d It 158 
ir, t in in ch·ry we, 11,© list would them be. 

N.Condensing bm 75d. per unit, 
Condensing .48d. per unit Steam .. 

.]... I. Per unit. 
C. 19d.per unit. 

Tiew. agure, I bopo I will be un ders,®d repreent the colt per 
d / pruduting extra units in addition to already exintrug load •n 
iu, 1 al,me, a•uming in the M oi coal that it cm 156 per ton 

'lhere will bo nihor wari:.1,1. eharg€14, 'bp,•11, repairu, whle' wi|] 

in•riase with the ouipLID partlculrirly on thi boiler Anb, but fuel I .1 
,·i,„„i„ 1 hit i hi, f Ain of 9,8 variable •penae. The lignreB W dicate 
the cha]wes of suppl# rre,11 Li. a {1,1,1 SU,rage Wurk, wawl k 
us uy. 100-h p for twi lve honrg & day right through the yar Such 

a works wuuld b. likely 4 oper/e a high-clan co/en„ng sloam pl•n[. 
a n 1 m,0/e ut ly 1, m.uld be quite impo/ble to •upply auch, cinceril 
wilh pi™ver irn„, r, 11!,]i [:(11,{10]LWing WilrkE6 .t figures prottable to beth 
C'in)/' r ng I h LI ·,Lwh '1 plant requira, i,ome *[led attendince for th' 
12 -'I /1, 11,16· In.i:hinery, whether thoy use Ateam or electricity as th' 
motive power, even a conflensing prop„11'on would And 1/ di/cult te 
make a atisfack price 

Further, it will be m what profts them plaul have of iolling 
electinity at /, per unit for wking and he/ing 

The ob•ect of thia opening of the dlocussi©n on Taa for Curre¤t 
Ild .onuideted as lentat]ve Iny, and likely perhap' . challenge 
•u,·ther criticiBIn © i my original paper 

The Dleou•lon. 

Mr 
rj 

BELLAD-ELLIS (Quematown) aaid that (m the .ubind of 
6 8 m/ler moelpalitlen haa many dimcu!1* t. con,1.end with 

: d could nob be placwl „h #11 fours with the h/ger towns. The 
r./ I. / Btumbling block was to·ing to provo to the laymaa thet a point 

reached whe:, the /heme. Ilaving re•hed blle shi ©1 clean/ all 
: perim, euld aftord to aupply uniI, &6 cost, or thit whlch appearid 
to tle 1:yman as cost. le iurther proceeded to give a /mparim 
1,•| i·.4,2. tle, i·,iht of LIInt, mup]) r . Wllb D C :,Lii WAh liatle•v, ri, 1,]t. 

p.,Jid wilh A C. 1,1 "11 li,1 11,104 41"I|h ' r 1,1 1. 11.,11.:i 1.1!lu1 illl 
F,i]LI ,•f engineer, having to be .11/ busine• mell, And f•·Inted out the 
mwity .,f chear unib f.9 cooking in order to compete with wood, 
0.2 , cti· , and to evorilirally dist,1,1/0 / in order to meet the nied• al 
4, 2•cusewifo, 

Mr Mi DONOUGH (nailitullouL,i -d liber® was one matter he 

wl/ed to Louch upon. the absonce of any particUIArs in regard M the 
g.14 rT:gL]](1 1,1 tul Hf· 11,1 hid • rogurst from Mr P-le t' furnish 
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&61 -th /,1 ik re. rdilig the I•lant ./ U iliehem. winch ho would rh 
6 lie difi lia rhii,1 ther{· was anather gaR engme of /3 lype 1,1 

the 'ountly, ,„„1 1 i L,[fo•,9,1 1 1 1+ fliel •Nists ¢>ti thls Ovpe of plant Were 
#' Ma'C, t'I.(n Iii..4 tmUiN„,M . M Rijbru ],1 h]N I per 

Mr. 13].ATC]/FO[th (Gre>tiwn) il w particular Eitti·nion ·.0 /w 
i·M• . • le smal] Mat]l'li. where thty ·'del L·es4 Inic.,Hitril to .ibnul. 12 pr 
c·,C / Ilie ta:t' p.,odix •014, .• «irrip:tred wit}i .i' per €eut iii n brgv 

wero utter itemif 79,1.11 :,Ild per]1,1/ greatel liriporla *. FY, r'u|'/ 
altertim toi tl. cilliell]Ileb m .i brilatt t•i•vi, willi bj,ar.' l....fl Lie' 

m r.ileill,g I i de,ir,1. ft 1 1,linli i, ilild 91,61€rl thill 1111· Mdvi :11, af #e 
mie., 1'1 jdandelir limp 11.ii i impollori thorn iii ]Dok i. /wr dire/]ins, 

Mr JAOUJIL ].ta)4,mih) pi/,1 11,3 was bure tlit hail nicmber, / 
To„u ,;u.·,ciL h ad M. 110/,1.9 /:17 .,illid hne ree, 1 d an ed,ira· 
tli,lk m th© cli•t . i unret,t anci the rein wl]Y '}il y ,•4 cng 11€cn were 
4'lay' C.Kil.ilrilig tv ling .... chiw6•/ IiI rwi·r ir[ Ifi•incettll 
W.th Mr. R,4 6 11.,pel n Ta·]flb whi•h ..1. Irall .I !110 pi·ovivil. 
Cil].VUML, 14 ].r ihilii. Ili.it ..0 diargis . Iho> Ttimwa, at Durban 
were '1·' e 

4C 
farthi"g: per ilt 1 L 1]14,1 1911'ui]1] 11,1, i· ph.'w pi.4 10'' 

1.1 4 10"s the iliai<u li, the ti.im•, whieli wrte +L m,111,clp;d ron· 
eel n, ns id per ul,lt, ine• € re<i :at tile Nwi 1 Ailii, ird }Ii, 0,1214 11,11 
Ii,11,11¥ why rhi· Tcamways shoull[ nini. ti. Fa>. a high•r rate th:tii aul 

r Ul)140 him '11]i· piwe iii licat i,g '11,1 el,[,king wi 3 1.20 110'isehoide· s 
midi f '1, Iii i Ll,lit t. hilit' liu.Li mii# 1,Lii:M,/ i·le WL¥ did thWY pay 

le·e,N,th inure Aian private im·,sumen? Another littl• iIi·n, w. 9 thu· 
Al.i| O,1, Id LjiL r,[iri d., rrir,ir,imep /,drge to Jiuquie.• 1)-46. but in 

•1,1,11'18 04],I lih piivid,i !•i u.el'kle" 

Mr S'POK 11 (K , 1 .1,4,11 N 1,1 41 Iwil] e'le 1 to be cue of thnie 
.fi i t[Il Irac: W 11, fulri [(i oper.Ue W|lat •ins ille of • jie •,Ju:,• Hudlic,em 

tip,4 of ,(atim, I,ir the rolig,m t.h they liad a 110]1 0 'lillenE,me .,11-11 

Ault M . 1„borih hail given cert,•ir figuris ri'ht,vi· til 11,i Irer,/inii 
f 'i 21 /111 'ir t.1 11].U, hi' Ir th /elit ho ./ w·.14·d I ./ .ti 

104, & Iii Krionstad 111,7 Linied mit 600,0Dft unita a year, and 
*Ir- 6.,1 r·:mi ne,·r Md p r umb Virry· m/en a Jot ,•f thiwe whn wen 
# in wele tather Rhy of rntruilliong n tarm fil• eheap •lirrent. Ir 

Uwy L i , it'· ,• d if WILI" wal!([ happe,1 tr, tlx:m. Lasl >·Ar & triuild 
h '11<,·1 f o.,1 I rd upill, t i qi],ply n t.i ryi·1 y in[·reaA.3/ ai'tput a C lirrait Al 

tl.e.]· chetpe•1 r.ite, 8,) flial his exporieiwe wmilrl 1* 1·.1111,ir i ler-1 ng, 
4 Le· hum. a' 4 re.104 1,11! the larip nicre»e in I Irent .11'11 

A.ny hi,1 1,1 9,'11 1,1 ilwir ihe.,red ute-Eld pir imil - h,M 11:, emirt or 

ill( r,4•1 4, 1 1' c lu i e t 04 1 11 e var . wnrk flucb .md .•,1 8,0 <Imap i ate. h' 
1 L / of 11/il t// nutput i •tid the t tu 1 derre se iii ri t ™ r 1 1/ wa 

16'7 , Ro tht with dE,t exii, rietre hr di 1 ni t 'llink th,t 4 :ir ihen 
Merd be fr,/i®H•fl M introdlire n chrs) tariff / che, cruild 'nok forwar,1 
I nny ./. lat. con.mption, 
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Gilatill Dell-ON (Ji)hili,licslilirl) tuliddle eliestion / T.iriff6 is the 

1 43, v 01 11!v mall. 141# 4,1,44·4 ']r rilili 1, the "do"krng Mi 

R,ilien• h . 1], In'<|,t tl•iwi,i,fl li, 11 11' truled nlirn m r 111• TIUGG ,)11 / t 11 

1"I |1011,1 y .,1,| 1,11,1,1 „LI pl]/8. ¥'hel|wl· , n 1 1, rgi m' win 11 % .114 

' 'i/,i *.ti•,n .unkilier •in a pel k Mad durni' 111' ...imum 

•pil e]•rii juy 5 1 4 4,»1 •qi:• 1 3 the wi,ki ist (r pren b ghth- 1-1 

c·, 4. rn :fh·in, 411':11'i ' £11, 111£• t 13. 1 8 h ili • id law Ii.id i I, tho '44'111 .11 

'PI. 

l'Ir· i e'll,in iiI dhlfir( inba Inn fif ' '1·'rgi·N rkI 1|w [Ir,ir:, 0( [}oak 

1kfi,re de,L.ing wid. (h,· 'lliban t,Ul• ,*LIi. I dtbl.e to St.lte 
thit in unm·,·t],11 with tlir ./.almeal>„t. Muincpal underi:king no 

1,» Iii ir, 89 *lirb: ill'e b'.,2, Allpply nvir '12 4.ca of approximately 
9,1 94,41 e nille. tt wi.| 13(· li,il• r.1.>od how diA.,u 1, 12 11, bee,] to ful 

i·api•Il 111•,iwys for 1111. dei'illipillent '1•t o,ily iii c,inne<ti,ni idth the 
]•.iwer Stathm T.. it. but ,-re I,ariellarh· wini reg.ird to /w datn 

butio,4 plant. ..reare 4ill 'weive suburb. w.hollt eloctria] 6.,pp.y, 
ai,1 it is ni] 4,»wed policy / the Counal .4 7.)11.,1,1.#9]uiq b hupp y 
Fharicity for I.gliting purpose' 'r regped, ve m pay'bility For thig 
1 M Jim, imh· 11® Clectriei/ d /Id nt Unci ini vir,g trnm 64 t..695'. 

i.pr lillit. 2,a•.rilin• to condition, of Hum.4 and ilenurnd. the "p,irt· 
nizi:. h,4 int vet /nb .rked 111,0,1 a Rer 10,14 0-w,ip ·u,r, i;f at tem/8/ In 

dir'ly elimi]1ate 11,0 us. 0,131 hy the inie Lif rlritricitv f'ir the total 

66 i equireinri,(· a heal.n, irndrihikin. m the ordi,ir. v ho•,60- 
L.1 1 lie hine ix 1,111 :.11 d:,tant when L1ipt•1 /nimov• hill h ive been 

Gul (Lim./1, flippl v •11 Le !,Irle 12, inup. rtnut :ect i n 4 the work 01 

thi· l ii,rtme, 1 F••r this rewn a|i ],e the ixpei 1(1·, 'f Mr R.,b(rti 
will 1 q i,( (,inni „S lic·,1/,1 Iii mp In „dvilins mv ('·i,wa. Such berne 
11.· • L· 1, 1 11£€ i» Iii Llki. full advant rir:. i, r M' Ri.li, tt./ p.q)ei 11, 

wi i i iliff. I , "1 '11 c lus 4,]ilic. 'Ail' lie ..1 'm, breali m ' f Iii. ex 

wllrill inil ill• 9, tive „ form dic,1 te meniber K / thiM A FF.)(innon. who 

Lh· rilimel[. mid :ike tri know & bmil ind *cor,inic r.fult. 
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01)'runal liy the poljoy of selling eleet ricity ir 'bi,nics'ic pirl. hi" „1 

very low· late. witlicul restrictien te/arding Ihe 11nies / the dav whei 
l. ne runy le ilia,11 Tintn the (0111, • ir. 1 wi,h ·i, ]nake It 
ele..r tlitit in ally que,tnns that Imay put ti die i,tl,or it /uni,[i[ a nut 

u 10 0, e[caric' ©,iqm€er k]LOW, 41% cwn local MA• h W. 1 

111, tarlfrk 
Ac tlle firi,(lanit *ital / ],iciple, / hn„,ic< wai.1 c.,1. 11,b the 

9.'inn 'd tariffs. 1 wl,U like h} ab' Mr R bort:- 6 mic nIne 

inlormnbin 4 1,1 tne p•ilig id hi8 Corp,•ralin, 1,1 Jigaid To it. Mal,h 

,iii/ng (unds and[ 101,ewa[B or 'opreciatic' fuild. hi 'irder la Acih· 

* riply, 1 sidinnit the finIhiwIng figur•, taken 6,11, th< T . apo,·00 
*ate ent 04 acconi.Ls for ]015.- 

./ 

hili.rni.r' ur' 1,060.,42 . i 592IM £1/,867 1344,136 .... 
G!•.()()(i 

1161% 

tjill ll,in 1343,80 '43,8802 £128.8':1 134'652 £10,03% 

f •, e the Cou·a Or flu: b./, N,] • r, il n 1-t· / 'o.• Li. /hat :11.· mou] 

't .01</ per year for Ule *niking luid .ic, u,"18.' iii •nunt r" 1}11 

fil ionar ..in wher' i¢. 15 diw r pay.·11·11 k , 'rhes,i i"' ime i , ilir 

quastion . i (apil ..1 Oharges, a„3 1,1 oinnieti. 11 with ihi, p.,in it ™ i,b 
...3 bom :he Tri'.emrer'N ..ltinJent ./1 2, 1 iA' •f ./4.00. /. hond· 
6 duo in 1918 The amount, m tht· s.nkir: flk„,1 8, al,/ .11 11,]i, 19lb. 
mll,,353, And thiN wa: added le hi· 16,7!0, and Iliu. ilicm.ed to 
£37.W m 1016 Ai £84,003 h. duL· 11 191', in.(1 .,1 £30,833 .Fu 

Inuht€ d in 10]5 Beems low oh & pre.ent Ir.In debt of •415,060 1 NuM 

P,nalu: fil the 'flan. r winilr 11190 11'r· M- I.hert. 1. Ivr P.. 

inf< 41,11(:nn on the „me 1.noN re.>,rlng fbi Ren-6, Ful/. win, h 11. 

1015 *0*1 At the re]Allvely low fieuri, • £10,085 romr:'red wrh the 

it n y he i.4.1 ahat thi· plan• In ,+01™nw/.U•/ 14 mnri rer,·„t tlin 

that / Durhn 

:"m,"ty whith miti• the bend¢ 4 therd,·payer in relief· a rue. M 
Duil- ,]1 .L]I'llili d £17./. lin ' t.it,d apital 'd ...... W. 

11: 1,1, i·,1 t } •11 [*r,I,1.11 Fund fn aid f rat . W. 01.1 Mi. R.,lie,¢6 

44 / I. iN Rhindd fi,En 'lart o• the Alandl•n' charges I» 
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MmAT. unrir·r thi· tern, ABse&,mont Rate, an aunlial slim of 

sumotbing between £lj.000 * £15.000 8 takell. and form' papt >r 

ilit· Manding ch,irk'CH. inid thiw , ive, r.,id :,b.:·e whal is :ippri'printed 
dirialy W thi• 1 · 1/ i,f iates. /,ch in 19[)9 10 was .,4 11• h a. 

ISO,064, which ut eounve d. i iii i fi r pi p iii ci the st, n/,19 charges, bui 

what m 19!drd a. Mi L proht I would like Mr Hnbe·ts; t. roudh 

11'.:i th. 114]). t or hi' I."'i:rtment, a ./ greatly :LE:/8 the q..41.i 
iiI tar ih 

11••illy ili kili, th:8 rather Jong proambde, IN wnwh 1 qi,•Ii.gite, 1 

wi][ Im, p•ike'•d tv th' 91109'10!1 0/ the Tai·lf' 

Deah,il [irstly w., Sul. 1, 2 .i,1 j of ·h© Durbal ..... I. 

piwer cinhul,]ur riklil/ 4,1 11].re,trlcted hour supply obtainB elet- 

i„, i.„ ia in> ...1 I large x, iN imer who u€40% electrial for 

puwi,r i,Lthl' Nal,•e trnie ...'largelight.g '/11.mer us€·S lt for hghting 
Auld py tle Mmi TA„ the following twe ©·ad for example.- 
(a) A lric.t punting walks taking current during + liour, 5 11 /1 to 

11 pm. and th„ culrent „·iud for 11 iliting Gr 11 ci,n pared with that 

0 Ii,r Juot•,is, etc., (b) a large hotel, which ulihes the enirent 

alm ir excllisiv·ly for lightir: 1,1 510'es Tl,a maxitil'im demand iii 

(i, 1111· 9,11, a. in 'bi, and thi, Mits co].s'imed the 5:11]Le 11: r.]Cli Ccs' 

irnil wUIL 41,11,•intly big to enter(,lin th{· ila of iustalhng thoir -i 

plant, il im,/ L.• 061 1.1,3 that it woillit 1,1, iniprible to Ke]/ to (b) at 

'+1 atid ta {a) il ·2,1 d,iw·n•ard·, to N pe: unit, 11 woild be i:. ni 

inre tally 443,111,1,1 .11/ tulfail. 'rhi, di/,renti./1,0 ..6 in Ihirlial 

coill " 4, iippo t' 111· 1,11!Iwri Uk wnsumens willi wh'c i '1.i· pl'acti 
writer 1,83 1, /,·al 11, tel·i, 1, 3.irdinlphol- •r,1 1 -lential ih·inlie' + 

wauld €,perate 11,1 0,1,4, ·K,ilet; ti.blijuiy, lit and & Fnr it# enmpli te 

2 0.411]L i y nietri Ar / 1. 1 frimi .41 ti' 1 1. 

3. Ordinary miter fur spicial dicuit fur hrilil,C init CDOkin: ./ 
4• per U.Ult 

7,18 I .6114< ne nt inv'Ive' foui .ystem' rif m Auremelit hn· 111te, 

11,4 ter, and a time mit/, And alt 11, Ugh the d.in er Tiiay 1,0 0, sm. 11 one. 

210' i' the p,ssibilit' rint cur// f r !41.ii. 11,0• be :mplopul 
ti,ken fr.in. the ,·dwap rate Inarn, T.dken i,idividmil.v. the 4/4 * 

1,0 4101'61 y.imple, but m :i 1 1 lir u t.u Oir m·'41,1 8,i IA of ik larie IL' 01 
42 it.uxtrated is i,implirated nn,1 expri,€ivi , and ihi a mp'ication would 
be M..w..ed iii the i aae• / , 'lir, e wire :Ivxt. 51 •411 h .i „·sti m , 

tarifn i]„. invulve• spri i,1 *iring D i, i,lise•ved thit .n th< fiem·o 
of ron„„upti „ g:ven I,v Mt Ibiberts non„ £41·0 sh, wii as :41 unit*. hi 
whic[1 inse it tooks a, if the L tels :p D 19 M lia ,'e not avai lid thrni 

selves of the •El 'rllr for Ilrilt•ng anil,flot,i„• 
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11, cimnection with the Lrainway Burply, it 13 observed that the 
A i. fi.*I ib '34'f i.1/t Li,W.4 ,·i.]/iled .1,7,'4,/NO lil J.id fii,i' a• 

th• 0/ver].ment 0,1/Ply is irt givi·,ir but the consumption 1 appron· 
Me·]v thi· .orw, 3,307 997 Does the inaximum irad of the Tramways 
m'ur 111 the lime of maximum station demand, and H unt, [loes th' 
Trninw„¥.4 Ii./rl,rilent 01,1.•in V benefit from bh/ diver·,ity Ator i 
111, the•. ri,Iiril' •i•i :, al,ilv Iri /[· O live.nment supplv It 1,1 per unit 

T.king 01,1,1 (:Il 11 w„rking out the pice that , power ionaumer 
Wlulld pil per nint wil• .1 coiummp:lon equival.,h . /0 Tral'.·I 
Ille pl i. ]53 604/ per 1// 1/1/ I .wet •on,41:mer *1/ In 

keint hu,]r d,im;rni] hm mir·h iwier tirm• than the Tramwava "r 

th' 04>ve nmew .411"h·, a»(1 thi• 1,)depe,ide,!t lif lo•d factir Wot]Jil 
My Ribert, aph,1, tile //ificition of guch di,Terentlal treatment, a 

wheth„"4 .1 '•lies- ,i. p.i]-· irie•Mv kive of Ille £11,11}el d •prrt 

Dolling now Anally /:li the rion/'lle i./i. 1'11/ Nor'rich 
•vium adopted by Mr R£,berts tnenable a rent to hesr,/ al 1-.rites 
Wi, hont thr '·8/y laine 'wil, 18 miti ,/ many ,•amilie/dable ways of 

de Irackifie (li, manlifacturer lif m[ teis 

Now. 0 per quit 1-1 10% is *pprowilat* 56,1 per unit B 

fullowl,Lg ate fiRurea of gonjumptio[, hubmitle,1 by Mr Ri,1,4. 
- 

1915 19. 1917 
ita uen»umed per Annum. 689.000 930.000 1,252.000 

.FF ie al id pe'· u'lit le'l' 10% , 11[,0 2,/ 1 G/' £2,920 
/ revenue / .. £10&,584 21!G,008 Department .. 

Therl,venno from •1 1,ints i,limall compar i withthe hir[ rei·r]Jun 

th, 149„iltnle,it, and I ,(iuld like to ./ Mr Robeak wbrit hu, brin 
the '.1 / diturc lim,/ed u K mug the 41*ply (i,ic [ilding the proport.u„ 
I (...il (91;ir/* lind wheth/r III· 1, of the opini,] t it is & finan· 

Clhl 1 ..p:,41tion ti, Aupply al, Ad 1090 10"t Ov[·r - 1,L'i·ly di'tributel 
Ared .4,1 in i,ime £.82s spaR' Mi/]A/lin? 1/ lbib be nut tllp i·ase, Fi' 
thi' incre,xed /10 ,/ 54(' n:int' moie than mae up 4· 1081 1 

Eollw .f the S• 441?Urb,I • induwine,bmg d rai• be s}lown hi horne case,> 

at i< distance, that distributioi, , imts f,ir hal,ting ire more nearly / 
Pa unt niid, . 1/ very ./ .* le ¢igtilb,Jeon «,sts •ra .fle• 

th,· .,·Atet Einion / the t[,tal ensta Tho Mimw'. pat Ek,lrical 
16,g]"'•r ./.' be ,•rt ru],irly K 1,1·eful . 1[eilp b. eye Iii .r /10:nat' 
Ir«ta the Ed unit, ber,inlin: the largest portion / Ille demand 

Mr HobertE 1111,1. the average (loin©4io con&,lmer ran ti, ke 6,C,[10 Unnis 

M mimii, mil thal.if 7.0® eon:un•m trok *1 9 there wul,ld be a 

de' lind for 42.000.000 winit• 1.9 a·itium '1'11,· fixure i 4 6iO® ag.ro•s 
*11 the experiene avaNA>!/. tme /·q fl! wiiler AR :t malta I 

intore«t u might be mentioned that the Jol,Anil#/ MimMral 
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Ci,ulic:J ioic,ived an ©•r recently for *00|!00 1,11116 81 # per unit 

- - r, m.·ti,1 holli supplv fioni the Vict/8, Falls Power C'©mpally, 
Thil ('mup.in . /. of the lirgest .te¢trie steam power con®in. m 

the wor.<., and 11.1 ld* cinditlon@ fer gener/lon. wlth elleap enal and 

w.1 !· .61„| it :IL,14| pe lect syBtom it de„lands riom al•,int SO Coniumel 

·41,"I„ lialii [IL'u Al much a8 60,000,000 Initx per annum at 80% ](mrl 

ha,i Th, pr 1, O 13,11(1 per mit, Mi•,1 rdil l' ti, LILI, Fride of priers 
u zotleil, 1. £•1„ tit O.34 per unit, .i:id the p >Ms of the Can.pan) .4 

1,01 /,L" 1,Ilk .rurn,jin© back ti• 01' 1,uo'tion 'f a donc,tle r.•1, Rumpl, I 

litv, hike,1 ; wi• I akes fol d ')11%1 0/:M . /.7,1•'.9'3'1 unmw iit •d , will 

tlir pie•ent ami N <f lighting. a d p iwer Unnic> ar 3,1 4/ id And 

red , writild I. an outrut for thes© purI.•9 i rill rk lii •he ti,tal output 
4. *wi, fin 1911 iumcly. 17 650,902 ..... tie .'vellur per unnt 

Wutl u L ] ·11. per un,1 Iii Mr Reberts· f.gi 1916 <how 2 t„tal 

ci,wt of 1 00(1 per wi•t TIle ciliTe]·enes betwi,rn LIE· ri,vi•,ill:· per nnit 

.ind 1 „ „,211 , i·i „nit would hot iply the 4% required by the Corpr"·a 
tim • i,mir,h ,·i,i, 4, thi Doi,ti Fund Of courve ronditi,ins 

would 1,0 fl,ff, „in, all,1 ensts .wild bo h wor 1>41 [he nverall lad fartir 

19, 1 w;™ 17rt, al,il il ,9 que/,m ble whrtlip,i th Ic.ad a•quned t. grnW 

fin Mchtfug, heating ni,(1 (·in i. wfiulrl 1•r i,f piuh li,•d Airtor a8 47% , 

Ir I ·'gnin I.· 1,1,11 1,1.Wl All ]•'3 dil' with K.me ver>· large con 

sunior' i u] £18 11' T ar ways, tle (liverninri t, r · imil tlie ralcula· 

ti,ui ' llie •d .. i• itin. liA[ributed nrin ru. 11,•, 7,000 rel.lvel• 
#,d| 0...Im q. MD Ri,brirts' .,1 - will be d / e.il 1•11,· I. u. 

Tiking the 1/.wi 11 0 49./01 .000 im ts .„ proilirird poaibl, 1,/ 

M , R ·ner« ilie rA•.1,le ].1 1.111 Will he i i iltie• b Rd per 11:,]t, 

and 11.c ilnp" 11,1, r' " " in,1 19 ' s I i "441" 1 '1' i i5 wmn,ereially solid 

The li,]Ii•Wi,14 vile ·,11.1,4, (1 0 Niire•· fr,in 11 1),irb in .womt« 1 0/ 

I'•. cost .ner;i•]rn 397,1 ,- Hrit 
Wc.ks .04 di-, ibuti" ald Trr .init 
Wri,1,4 i ,•st h aus, 1 •crv],·A 012rl . per i,ril' .. 

btaildli,4 ('ll.11·" 'Udi .™ 1,lter* re 

newali, Bi,iking flind ard loan 

...1 386!d /.i uuit 

11.964 1'0: •rit 

6 i·, exchusn,e of ri,ta, nnu, departmental charp, 8,1•g,liwnt 
.111(1 g©nel·al egq}E,n6/ Ir might he stateci thft' the 1./ pri /1 

ortl' rpio®nt' Airl' rlinrges as are neeessitated hy t] r grnwl h £4 1,win, 
ture.wir loans f ir filriher station and di,tr.butint plart, and llc 
artin,1 •,i/; / Ii/, 2„it ./ the m,rks and or. the di,ti:blitinit Thr 
." i"' fig""q -11<1 nf raln.,r lic rrd·.1. ed bv inr,·rae of rw„„·m. 11. 

full [ wn:041 lik, Mr Rld„•rif t. exp]·* hIS Viow, 0:I the ,·er,q 
revrn,10 0, 8,1 Per ll,mit Iii "11'inittl" theNe noteR " ip on:v· fair to 

wo Ilint My.·Rnbert# stAteB - 
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A word or two may :102 be 0„t of 11 re in roga·,1 10 the 

elloct ir tho hei.,tins demand on mains Thuse wlic have k 
infod to c.ir; 6 1 :Ins xervw ©11 8/ai,/ a the Lrge demand|; e 
t.he maE have 11: 1 1,11'ir fear: writ fi unded. nperiall.v in th' 

m '£ D C 0,91,6 In fa« I should think it i• not gniliq 4 

I;ir . si•v th Li I) e. .6teins lincl better leave it ale,le, 01 el• got 
/,1].2[.1 ove, t,i A.C I sor)]i a. 803/We." 
We /.al Le gl M to have Mr *berts' experwnep up t. M€ r/a 

40 piI hnip hrinic:ht frnwa•(1 1, the Acils:ion .,1,(1 ,4 .ili iffemp¢ 
At 'implicit'. the Mlowing tal·ing 're uniter· int'slileratir,11 hy the 

M-cipal Crined ef Jnhanneshurg, hut drainT, 19 ciore, r,·d f•- In• tri 

the war 11. Will lie Foen thit Alw prop'sinny' 1& te 9/11 elenie Mtrrent 
in areor<[ance with por/s of the lay m"es/n//M t, the I imra af 

InAximurn arl the mimmum d-and, Ai' the 9,4"m. A94 genprally 
•peekinA]ppendent of the purpARes for whlch current :9/4 41'Ilal 
raia, 1,2•ine I• • 19 Ehev aMse 

Summaly 01 Suggestions with regard to Future Rewisions of the 
Electrlcity Tarl#s: 

FOR UllITING OR rOWER 

11¥h Rate, froili 6 p.m '0 11 p.m Por Unit - 

First 1// unitz per month nd 

AN ove, "lit . 1.ove· 1 .DOO jigits per mentli k 
low Rate, from 11 pm. te 8 pm ·- 

Firit 10.0011 unib per Ii-,+1' 1,1 

, Ne= 1 ).00(D units ™r m.inth Zd 
lea /0,000 /1.' por month id 
Al! i,ver .aid .ihoir 30,000 unit' per month U 

All Ini-nors, wA]i the exieptinn <f prwae linii:rh•ilders bnint 

m. hrn,se,1 ./ 119][•il.Ltin] OA, hik// r..ne.n fir N hi,i, id /,i 

d iv will hi „ r,nhed t,i lr./.,1 Mi· nte riarri. The crit 4 the extr i 

mi·ters and 1 mr Iwil eti will l,0 /2,:ed t . thu ron.unwr, 1 it /1, ('cu,wil 
Wll| 1•e..r LI.e cost .f fixi•ig 

t•nqi,meri tal{1, I Allifuty imN at the Mw rate (fran 11 p m 
hi -1 p no will lic r /""| 1, p n· rlil/nlim inon,hh· 4ni:r f ,3, 

1}1{n'A·]·n 11{)USE;1101.1)11%:4, ]DARDINC Ile/// .\XD 

Rl:SID]:N Illt. FI..\'rs Per Unw 
For .6 -i gimpli- U p 1, > ·1 11]li l• pi' · -1 L 110 1 

per nl<ati M 

Fer 'r'] Ii,Imlmp:w,l acie(Ibm .1 •mn.9 1)/r rn[Ul] 

per . Id month . · .i. 

NOTE -ln the raie of private him, no hcugn 

In he rpgarded As beln# 1€44 th iii 2 2 Tor,]i,/ 

bourne and nonw groater thari a 19·ron,nort hAise 
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SPECIAL TARIFF FOR 14.]WTRICITY FOR HEATING 

WATER 

FLir llc iti •·1 .•kil]C' cUL 11·ht Ifur U' 1-r. / 11 4• 'tar - 

'cr 250 w•itt ' tor :, t.t rate of / 841 per mon•h 

Fill 10 w.in heatil : flat rate of 1(}s (>d pi mdi 

For boo w.,lt *, a lit rate Of 15.- I For n,0.,11 

F·, :, 7(i] w.,(1 Ileate] i : 11.2,1 rate i,f i 1 1• 'kl per mi inth 

lit ,•Aire,i,u]1tlii,]od t.triffs Ilot to apply to - 

(,i, The· ar Limulat]• 11 uf 8.0/nat¥ by Ineal™ / batteries An "e 

nn flir peak la,id. 

(Ii) ('lli,hlinir4 1„..lig 1·11·itin 1.6,/ id their liwil Mnd not taking 

I/, 1· il ptfiei, fi,r li ki! ilidu'trud con'imier' a8 Clrium0'1,11•• an8e. 

and iii 411 ,·ave, 11,0 que,tion of the cost of Wribution to be a matir 

of .ili: iderati(li 

Fur lieatint' Id churelieh alid halls li•rd Lin fund,iy, Ancli term9 a. 

M 1. ir ier,| Ip„Ii Letw-, 1|le CD],Nliner a]Lil thi· Coili]M 

t' LI.CLili r ('HAWFORD (]/4,0,1/,Jutein) •aid 14, hail Freat Bym 
p m hy wi 1, the pi .,Di .1 ¢ :1110.11.6 tar]6, 80 th·,t e.inmercal and 
ill•UNt,i 1 #S.ikmk'h ci,iLI•1 1,· fiely t.tered fr lind Mn· fic.liti 
42[1 9. riN n, 01 cimii,pr 'i,11,•rild expan,ion He qui,ted hom thell 

1 .//·. at /1 embi,itein, whi. !]. he ha/, were :gam 110'ler / irl"·un 

Thuy Lili d n ind.'trial st.mdir. g ©harge of 7/. 6 d. p- 11 p. then a 'It 
1.'[ L' 11"Ill!1.U 811 W. i,t r u m b. 1, ruilui ti.)11 of one·+t.plith d.w], 
tu •,1,3 1,irmly 'r .t., ...d./ .,i, the i.,1.impt].. an' th. rale 

4 pirti.·hbolv ile.ir©(1 hi /ill furthrr r•inco. As pr& wiring, 
i lip, ni:nir n i hai Ke.,4 / wh ilwr for lighl er ri,wem. lir"pretlve of 

pil'll,wl, .1,1,1 u.:1 0-rn=:ilf ene,inr.u•in• tht•-••f electricit¥'11*•OUnCJ• 
h '' u -I Ll . € h,Lt. e o Is i, r• rn, i,th a! 1>1•airre•. sucb a. 8 +41 98, i rono, 

i'li . 1·11 1.i,(i brion fi),Ind i,orv /,fnef.cial 

('in„ i.][ r Gil.11[Her [Ilarri,mith) 1/,1 th:it to him a, a layn ,]1 
i • w . i, v. hi ion th:,l ifter 11 i dtain poi, t Ii:/ heen reached they, 

i·,Ii,1,1 '1+4' p ver in a largo scale i, ctually 11.1<.w the itvfrage €06' or 

$ 1'mi 011 11.r pmort hasis of Rupplv .•t H"ristritli dle en•t / 

Frullietion wim high, lut if they had 4 1:irge .c,Mimer .4 70-1/ thev 

w, ul,1 h· „11,· 6 .upply than at 4 ri ir. which w „11 reasonal,1, 

.i|'1'T„:irli » 0,•t in 91 •,in power, .md th.t was Ar. t•diwAUve lessom, 

01„ 11'ilill i,isoa 1. O,1,11,•1 /(,1,8,)11 -4 11,0 I Whtilill I. to ...,· '1 

W,l, ",Ir'lliU•·t losurply anuIL,lritakme with heht at/ and power 
f,ir three far/tings T}14, wril where the tompititicil 'f steam pwir 
came m fer Inrge Mt,Rbli'11,1,·nt", .rn,i 111 exp·rienci· a, a miller w,6 



that whi " d imv lium t o buy li®t at 6 d rath• th- run : 

...' decurl . . Ild agort· liwir at thrpi· fuitJ,Ji,4.4 to :rul],r• i 

31, P l,1 E 11,1, lin,1) m 1 thil C lo el 1•obmin hil flie mark whe:i 
ho ,/ike a the appr„priation of protitq Vivirr th,· fiurbin Act le 
prup!'111, n .u,8 up . a /11Xt]/in / 1 per Lent lif the "PRal out,lay P. 

m" , Jild he rli£] na per wh' 6. oreet,tw light rmidiniers' Wl., Inrl 

'dr J WI, 1 he Ir Ilril••Li m•rel,ti i,(•4 111't K. lie ad nut M wh' t 1,1 
t.15' 1,111]d not lie rrii "re sl> 1111 they rlid nol pay im the fu[I per 
C. /9.·6 841, 4,ppr"Pr,pu M 1,Oul' 9'1"1. d figi "C,; rel"11,1• ta 
t.1.t· uu·hii,q M mwip/1111, 9 'Alu··11 <'",inbuted towarl /, r.tes. and 
ad,10' Imil li•tri, w,I, •]lah, lil.whir iii whi,h Ci,linG Poheii hyd 
n frri, i -IL,1 111. wis 11 8 1.4 1 •ir t}w ili/·rd·, fi•ph,r .,il·(.La,( 

COMMUNI< ATEN RENA' BY TNE PRESIDENT 

in i el ' 2, C „ 1110'1 1 )' dJS'm, ¢|10 point' 11,1 1.,ibes ti,Vi" a grot, ile·.0 

ST•fe m the 1 ..reed]14gs 

ill,·1 4„21.4 'if /!37]di]/ fir r.danpt,Kin / 1•ang The /'r/,1, 0,1,1, up rm 
In· ve.1, 1918, wilh ni, uniliportant expeption, rals' al' 11-01. lorn' 
. 11·„,rw rep,yable in 5(' yearn Lind tlie E!-frn.,1 .pirtrci·/'4 
h i.!lill '. „ihil f.}i •11•ki,Le in,IliM ti 'tt .161,1,· 40 /% ti) mol thi 

Lblity of 1'•anint .1 the end >r· sui b peri©d But rn 1913, owing 
ti Ni. .,cu,:em , „il,t,mi .>f the mroe, mark,t, A I:r-v r loan wa. 

ul 4.1 with tlip , 11:11,11,1, rhlanding that it wmild In. 14.,Ird • 

#; ln it v . i lid 11 ; a• 13*od . /• •imi· into re pt Th ill, c lie ac ,•L 1, 1, f ur 
Ule f,ii I thrit 11!e Elictr.Cal De,mitment I sh.:re r.1 t'Jus leal (£83,n-In 
/ 11 /'1 d. ? te ho r.,0/10,1 '10 1./id, tedj next .ear 

Iii /•.ard Ir unt.c Mm th.it the Arcumnhted Re,„'Wa]9' F•1•# 
IR rintiti,]fu| 6.£ / /,1 1,1 1913, ama,10 1-irit ./ ..11 hes,01,1 11™, tlir 

Ah, ve y gra· "Tqhirana· tr, ih'6, because large imoure 

i·':ilig :It +Ast 4 1 0: .61 - the hin inrd. ha,00 overv rear lieqi 

L '-I 'nit if ....nur t„ wrle i. ,/I'lete plat, provide dip.•i 
4 , i, w 4, TH w [il ri ul. :1?· rm.,21 th 01• 1,},1,] 1/d, ·,1 rili' 
I wi.k £/1,1,(,00 .ind IL. 1/ .' Ail•. Funri ,-Ill Lif rili,/4 

£10,000 11:™.34 it i,/el Oht Tho /,rrarisj., 41,13 1, ni/, by 
C•/ine r,4.·son ' he t.gi)]Ial, rrhewalsanni rtidemption /11-inal bl 
tween M e .I '11, i in„ bu,2 an,1 I)'irbati Li•,deit,2.iii,EN. Mt I think, 

4-10' that .ill;prefi, tl,I„ a.d leaow,•k hind, 8·e b.ic properl) 
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/ „v](lcd fur. The .fi)11.11, ni hburg loan Lbillty 16 £959,·293 a•ainsl tile 

Durb,un Jigbililyul 1/i,DI>fl, whili. Llie wi,i·i, 'cld aro 23 nnlli•,11,1;,umit 
20 aill lot 

1,: iu:,wi 10 1]ie cont' 11 ·ion m r'lid if rate:. th. proce'lly' in 

Ilii. liwi i, Ii, L.• a.i the· tradil• dtrarunent' on t.us .count l. thi 

exialt of 4 7. w th, 1, J WL„ 1,;11„Lity, aild 11 0, ron.i,tered as i ne or the 

il,ms 31 oX]),nuu whi{·h IL.„ .IL'll„/ befoll not Sur}).1, 8 rockon•·d 

0,1,mt,111 i ,&,in then tuns to thi' (luustiou of Taril:, and purnts 
d./. i,i [,urlian [hu pi,wer 'uetomer /'ticurre:lt velry mile'nchrape 

thrrn the ligilring ..i'>nirr, ... fill r.ht,Ince. the owner id a large 
1, .tel. >Uil A crit,/1.r' i../. 1 lip/0., b. 1 vi,hi·(1 'g./.6, 99 out of 

eve,y ]011 , 1, el i i. Ii) LI 1/91.111,!Kh LI# world over. And the reason 

M t 1111 he plur v 'gli[ 11'g "21,1.mer takE. his maximilm Tor from 

ttim· 1, lour j.•Lin ir 1- prr •61¥, w!,I I ILL, power co"Umer, 121 the 

vat mAJ-ly iii dii„·i, 1,Ke i),iwer fl)]· Qht til lou 11,>U s per day .ii,il 

/,6 Mil .lum·/ #h widoly steept©d 'mend principles that I $ 

IM think 1 ni, rt ang.ver 16 fi"thel, -Keept tO 8ay' that Colon•I 

/,il-, , „inip,u w n Ge twern a hotel aud • printing est;.bl# bment hap 

110 13•Int tn 1, HIM -ph[·.,bun 8 th,it the printing works UNes 

iny In:wer is Inai &111·11 4],iwor i hirminer 1 the exception, and 0 1, 

11,1 nri·m.lry ti, prl,vl•11· rl 1.11·i• for powt• •pethdly· to "ke ntta accolink 

i·•eptinnal 7% Mogt nrdinary •!ret,rw pi,wer i:Bers ce,140 -1 

•mine . 6 p.m. ./ 1.i,ra lie tightlng L....1, , Int ./ a 

mattec of faet. th© avenge p.1,!ing werl™ ils»• purrun· al,li,st thri••igb· 
irn il,( 21 1],riIN, '„il·, lit the 11.liting peak, betia'14'• ]I•,At 11['84]31[ Tk 

rul ' printii. work8 all day· and /.p at 5 -1, k till they gn Tn p· f·- / 

Iront ipm M mid ight. :ri 1,11.i 1,111 ir de[Lan/, take,1 af a whok b 

Clihwirl Di,i,s,in then ..s on . critiele the imip/'al/,1 € lur 

trtriff:, I inti,i;. 'lut that a large 1/tel w ... require four ineter, if I 

11,11 ii,re-int for #htin©, heatin• -1 '11%. Thab is quite truc aid 

/ m »ily ailn,itted that the atte:ni)th i n 1),whai t,· exter <1 the u.0 

/ Mirrent 11/ Rl!]]list, C. i!,1,0111·,1 1™ to offer 'Midal terrn, fn' sprein 
i//u, of alipply. and a m,irr ,unq']r Ustim, A,d one 111[)re lp ///1,· to 

all i·i'iid,iiaiti.hill· i.]ird,/ md wi|| ...Lilli'(14 |..1-111'id 

·rh.· nox, crlticism 'f of the tariff to the Trall]Wiy Drpartmeni 
1,// Ii'.lur 11 Ti wonlit he [iler·od li f /0 •in•le .iler ./Nt,imer of ./ 
furmi. demilild Huridv it diwilt· ili ed 10 1]i /Mited mit that to 

gpir it I -ry •li•·Tort propomion to simnlyin• 1 11·amway *em At 

bfu vii!1. diri,·1 ci•rri,rit throuch . or 80 cable• all over A ..Iltered 

li,wn Fi,rlher. a ,·ar,Num ·r of ¢11,6 vol,ime 01 04tricitv would take 

eurri· · 41. 1 plurse, whi,·h 14 1,1 1 rin'Y rl/h el]Mre to didrihute hii¢ 

phe:,por t. *mente alss tb:in dir!·, f {lir*+ Th„ 1 wh, th, Gov 
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et nment, 4,1 take :41/ cur= rn bulk It 6.0 or three pomt' are 

#1•led rlw.•twr ll,•11 tiletraniwrgs 

Cd,|All,| De'loil ILWIL ilin.S hil ·i[,Ie'lt/,i '.„ lue loiwlch 'vituin 'i 

rel 1 ,/ 11 1111 UMMI r i d '1/114 liri, liocu p./1 fur rit l he ] 2 gbe i rate. ./i,1 Iii, 

lutnllotb E• A mattrl 42 LUIerA th¢ I,qel 'e JI,lhLULIN)Urg Mill, e. 

thty rern,L'*·(Lia ' r Vle'©tla Al':, P inr· Cump,in3 ti, Liq,i,J, 5 . 

11,11 ion unit,1 at 0. pa •init. Huch i.11 i ff.i as th. L.; 4,p• t© be in 

thi· 8•vice .1 11/rnbe f I Ilsi, niliAl be' •tuell™ci·id thap the Cnin 

p.my 1,1 4,10,11,In i., plill,1,1, 1.i·,i,v i.],11,11 and adlililli,triti,in i.11/. 

'i b. t i ki·e i] 4 1 11[9 W[,i r rl.Im© i: 1)1:,1 h hut '·14(]1 rci,de ·1 11 

4·, be,Vi,e ti, 11ie Ci••iplii,j ('i,1-el Deto'i •sks whi ha• laii 

4•'·ill hi D.1·4..1 'Stllbillill. 1[1.Lin' '0 Wl. an i,Utt.1 f 1.25(9" 

I.·,ili•r ill th€ presnt 'eveli•.uit .,/t, i>f i.r lwatin, 1,11.]i# l]10.' 
1 „o i atio b'twe,1 reve '111: 81]ri (.ipt.31 Lexper,diture *,1 1, In x. whill, 
Cinild b© 11, i ived a th.,t wi•UM he .u:v guide. t•, 1,·11/ 1 1112 rati' 11-1 

dinwris; ir,l•. 1 iii© iaL h,iweli·L G.,( i .,rinal (1» w.c ) in Ue:, A 

mail. 1114 011...;iNLi #J' *i•,11 6lmn N.'stell, ./.* trin. 

1,1 ki• dial the reve,ing t . be git firam :m i •41, 1.ive n lk,krud Wil) 

di•iti M The mver·.1 1 .] l a, 1.4 4,F wi ki ! , 5 „ r.· al,d i n Cle©•1 

Cidim I Debs .0 hm' p i.,4·i·ds t., futic»1 the ies"I 1, the I)'rhin 

M the 'in' ./ 1 Li,i•h."di'wi' 1 r. .' in.'11'/limi 1, 1 i. •1-·ili , iiI 

f , m d imist] 2 11, wotill ,]un'.0,1 I i 12 inittio im]11 1,(i unimin. L]M 
•lr L• 01 21•€ reV©1•111' w'I |•| •||/|1 ••|H I i :1 . 1 i. I figut e as Al In im,1 

e•,1 me[ 11,13: u • 81,9 me ta (xpit·• 9 new· Ill 111] AVe: '©0 101'8' 4!' 

Rd per Mit. (1 1 ne! 13.511:,1, c virll iks that by / e linw /. Il'ine 

brililer /6 been ed'f 'led to th,· use ef ele,·I i ki v to 'A ile/ree, i•thri 

4„,W ir ruire,/ will hdve ini,iniah[/ grim,n till the 1.•lal . utpul 

frian, 11. Btat,in ./.11 rel·./.4 h> he imt ]I. thal SO ' 

6,1 at 'hc pregeli, till thi· il,dust,·h,1 .pl>litatli . i,f our# .re 

leavir.,3 11/ light' 1 aild Iwilin• •,iptil• far hehi/, but. ercri A-n,1,12 

Ul il (he 4,vinge rev'nue €10€8 bill .1 1,3. aq .Ad pe, mi,1. 1 an 1 4• iii, 

DI'll,1. . rerid. Ii:41'.,]aled 11/ expern' e icrs p. lifv u. Li 3,4/ .i 

Ilial in a fc,v rears %,· slia ],ri Lluer 1 kiluwalt }•lill (Unit> fi /11/ id 

0, , 1,"trad i 011,9 a. 21 ii: sent, nr. rn the' WI•r.19 r th,Lt in 111, 

flit"re Burhin T'niver 6111[ion wr Rli.ill turn 0,11 . inilli u umt* a Y, i 

L· hun,ing im in,i. f mnllhan wriinw nir,1 riut nur _.mali unit* f i 
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Aa . C i.ime] Dubson 

I hrating ],i,/1 non' A C. s.pr]>, 1 1]·••· dirt III ],lili ' 0/" 1, i.,Ir wilh 

in J. 11 1]ll'c91>urg i» givlll LIJ i inm [u:un by lutont·] 'i.Lion, and il», pre 

11 ial•• 11 0, :4'1'-1 1" mi Iii ba,1 •/ any L O.HilL.Li.le 1.i'/1/ 1 will 

twi,·late spiei:] A '11!i,•I],g J. allq,Li·,1. 11'pi, ,•1' n,il• Aitt•d ·i plluill'Je 
al•,1 1 11-hili· ·al,E lid fi' Alid, ttlrilith it = i. lac b 1/ 

11 regardli,L]Le,tril;i•' fiff pouk"burnir.1,1,11€,th•t Cibinel 

st N,/1 g 4,41 .1·grs , 1,/ 1 1'.d the hi. 1 Lils {·!d a sin.i]1 ®dit an th' 
ai L i.al w'it kit,q »t I f U .,1 26 1,01 Jh. , 'he, th©11 14 1'/1 1,ik•r 111.•<le 

1 w u./ ad, 1]1]11 1, " Phe #and,]t!]i. lotlie lat< pil/Cr nit.mu· wh> 

,•ri,•rilt illmal!Ly id Ilillmg Crlplial for tile ,]acsill·, inarns exten•,ilp,1 

Il '4 11• .,1/.01 60 I. 11/. t u ·16 inote Lii illit,ille (i, the (Il,Inrit'.e 
met. That i; 01.ly Gay,14 /./ 1110 C.,•)itut[ , 1ia ·ges Lio 1•igh Tb« 

chaigii, of ri,/irse, mull 1" drfriyed in 'i,) C.Lve, iwid ·hev 'll "p 
p »«1 1,, be •te fravM liv i lie I.i I zi i,il•. If il•v .LI U. ·1, 11,L·li I• Ll ; 

<- i,f in,<lii, iiig aure,it t, 1. provided f« .ilid 11 thi· 1.irk¢ h IMunLI,1 

('i,1 2,1 11,1,9,1 Like me up im Iii LIr,Lur ilifrel ·111,ah• 1, ex'.ilituu 
Ir, 111/, 1,1 1 elw een the Pl ne, 0,11,11]kl e: .11 „ 211, 1 ·,1 ti.i m'• .lg tre/,ird. 

i·!1/:. I.el /, Lee hi,w /> ilia,gux •ill w,•rk ./1 1,1 Ji,1]ali]Leshu,g 
in thi ' i ': 1,0.t. I suppfi e 1 111' 1,1 11"ieslinig 1 1,1,n. il:' 1 .r 't 
6,4./. 0 Uniti Iyeal. iind 1 1/licie d/· tl.rge...iaw hv the Elt irialv 

1'7-,tn.,1 : 1.379dl. rer nn:1 

1]· 11€ wore 1,1 /)„I the Tran„,av, mi 11,i· propns d ziew lia, s, hke 

411]v ,]ilvate ,)invA 1-1, flien thoy wril. }inv as filll.ilws - 
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157,8(>l) i.,i•t% J•'r 1,11!itlili,·twi.·ii>,.I .i,L(Ill],11, 
112, • 11) iii'i. I. 'ri•),11 h .l 'ther lirn]: 

£ sd 

1//9 /•ot• . 664 1 0 
/d . 

1 A..0 umt:; ./ 1 d 42 j 1, 

32 L A 

618 0 < 

£1,437 0 0 

•luch is an avoiage 60,1 ]]er Limt, or :-51*rably le• tlini, 1111f 

Wn.Lt h Ii,W 11,0 cliargo I the Trn",way'. c i']ine] 11 11'sun ulked 1,•e 

1,r,w I ' re'•1•"•]r·tl much n slati· i.( ni. i • m 1}urlimi. Nlav I .Lik him hill 

he .1 6„Ing Iii ric,2,1/ 1 tn h1s J©halinesbur: C,Immirter, inig 1] t 

111,· 1 . ., 1. would 1,;ive I milke li anv large i,il,Marner. 1, i. will Ila 

*Tilalu . Al 'iI i,t t. il.I [arge, rigure Leked [9 the V F 1 

i|'i]'] iL]h iwii Nhi, w*&]il¥ fer .i hi•lk supp], dii,11,# n .Ir!-1 11* 

1 Ii,ito "0 111!,1 1.0 prop". to ]Al"90 hi tariff Iii il-, who in' 

hil, 19 to .ie ell.uged frem the mikin. ill "(•ff licak'' tin]€» MY div 

#ge / tlie ling I f'Lak In ike tir41 11'.i.r. 1 €11•clit if he hai 

. i• M 4,i refuf,u, and .f ho oon!,1 gel i,hom D would IN . fair in 

enfi,ne ·IW]ri /1/ in any ea., why liould he ilkscour,•,i, a c..ini'r 

fr m 18]di,g tuircnt '1 ·; 4/ peak ' Imurs' 1 thoug,1 lk' 1,1.1[ ·L ."R 

to I ,·lie ]I 'iN... Thp onlv i./.cation is .. 11, p·]21™ „11 11 

peak AN •·videlitly highly prnfit& ti• Illm 

I 11 iIi,•Dii 's t ' i ii, i ./. 1 expeetal D tA· 1 ff f rin,i a nui:i / f t.1, L' 1 i] 

rilm oil: 40 4 ' 1" ak ' ili, t 1,0 p iwin 14 4,1 L. 1,11,1.m. 1 1 pr.letic., 1 ly im 

'll'kul,le fol t|,0 4mld| prwer usir (. uk el'lont Url. r. IM,1 k. i iii 

0,·61,1. El,/ Lv, whi,11 18 + ;,re il ha INd'hip. atid |le (11,·i u ra:0, 1 11, pi:'11 

Bill Ow gre.Lla Ohpal,•11 M 1,•S • •]'11,4 [f , harging , that liCILi'v 

•11 Illi, Llial 'la /Xe[·pt ll/· I 111©9/i .11>1Y iM mr... willi /11/ uvrilinw 

pult ./ I. 1•st emisMcialii,1 where,• Li n.,Iiv larRe hill. Whi·n• 

I··ill- the i vening peak .i, gra a bugbear 1„ Col Dol>s€,10 1& 1• 

Inc..1,-id..Tie rumrar.Nt will. the ],ir#pr apphi.11]m- of eii ent thal 

Il™ hine i.av , I fur l... Wher ,• r.v,4ulir,1 Ill| ilill n tariff 

FK,id we .Ll! i•IT©r 'pe, 1al law int€s for light,•16: •1•Ir, lt In l'I,•i,Ull®• 

the i, e. f .Ir,treit) in theevening, and Ni, 1 '11/ik il 'i pily to start I 
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brand ne. dime of •linreing bas,/ ./a condition ir the indu'try 
wLieli 1. ml LI,wng liaq 11,4,4,/,Ared an,1 (iught 9(xin $ disarrear 
f, m .11 

Ti,0,·i, „ 011]y f.]14) hli,L] u:lenie of /1 „R:ng which . fair, simplo 
4 -1(1 1'11!,lge .1 numinum sum ler Inouth 'u a}ver 'Randin, 
i luirges, iwil 11'iq Led d priti• 1>,16[41 in works -t fur eurrent con 

Mirl, whuthrt Jt 1, tli ll,w G wi med , I,i™ge IJ! the t• Ii,]W ,).yqlern. 
Th · •,1,0 1.•1' bu·1] 1• unl,F:'i• t.ud' i• i,ot quito yet, but it 101' 

.v iii liw ui»lance 

1 wii,AJ liku just tu ad' a wer: or two in *forence t. Mr 

(:il[/it . 01 .iruqui/1,1 re„.arks .iht,i /30 p„ ib.lity / supphing c©rtain 

c, i Inler. /11>ge 'll,J,4.I- ' i. iii zilih a uature :ls to be 'railrul,irb 
fwiurable tr ihe '·iralility :,upplier at a *Lite ]051:1 thall tile ai.rage 
M of pi,dili tim A fler .ill, tliat / <),ily 'lint wile might expe'·t, for 

it Imply m©ans th„t LI,u ei™t iiI »npplying a •pecia] .dditi•,11,1 dematid 

4, 11„I.1, |t„ th:211 th, uvern.e o.qu .if till •11.10 lit the clen,aim 01 

colir,c 0, r Wi,U](1 111,1 4'1 84" I'-„ a p,Ime, e,•1••ulnier at exiwtly what 

Allpp]. d/]illi' (}!|0 IL,uh[ alwayN n.in at a re,worial,le 

plillit. whi<11 w iddl Zi, r,i }i, 11. 11 11, i•ills„tne v, whil 1 1ve i lie tharged 
at n Ii,glier price the ]14.iting coi. 811'fer, A r ex,imple 

At 11 M ·ilt.ge the Cullver.tic.5, :id j, U Lial foy G d iy 

VISIT TO DUReAN POWER STATION ANO TELEPHONE EXCHANCE. 

viwer Ari·Lei ;lt Alice Stree'' the party· 601,4• con'lui' 4(| <V i· il,e 

wi,1, 1.7 Mi Rol•·IL-id wther Inen.Iii,ri i,f the glag. The adjoining 
(' i,· 81,r[1' * re li, iii·ipated 1 ]1' «411 W e.,lirte v of i l, Truwg 
Mill,inler .i i ]1 M Tholnao. an,1 tlie d,it pri,•ed n me.k LI,ilt·41·,141 

·I'lle /'riv th·Ti pri„eard i the Me.opal Tel.plione Excliango, 
b •, i' d 11(I'Le'rd Liv r s.1111' 4 Mr W M:inG• h i TU.11]1013© Al a Magr 3 

MR. POOLE' PAPEB 

Tn tlic ever,ing, 91 1}w invil.ilion (>F the Eng'•neerin' Retinn 01' the 

Nnhil 34„in·ij fur the· AdvaTie,·mont ,[ 46 ner. and Art, the member, 

ami diligit, . int,·nde i al tho Duibwi 'ridunr:[ Outle• 18 har N 

11 'pe '·" The Uni, n "f M A. Mle iripa' E],·cinG,1 Undertakings. ' hv 

Mr. 1. Pome i/"6 R E.E fi!' 1),irl,f The impor • incorp©rated 
nt tho end or *B procee<lings. 

A + ihr 016% of the io/ire ,m 1 riof di .r Ns nn tnek pli//. in /blli 

Qi,1 114™On And Megi Iti,Ilnd RMIM rm,1 Said:cy t®k park d 

Mr 1/ 0'r was •el Y IMrtily thliked fi,r 1,18 :wh . ilimpilinf; a rrcord 

oJ· S A Mu,Ii£ ipul eluctrie undertal,£40 



moo K.W. MoToR-CoNve,(TER 

p. 04 

. 

MOTOR-CONVERTERS 
(PeE/Les-LAcou R PA-rew-rs). 

Till SIMI)LI.ST.MOST I.i [ILIENT & IN.LIABLEMACIiINE FO•THE 
COMN.RS]ON 01 ALT! RNXID.G re CONT[NUOUS a RRI NT 

- FOR 40. 50 AND 80 CYCLES.- 
In SOUTH AFRICA alene we hale Ir d.,1, 'cra|Li). 8/ on order nv.r 
. /0 Kno WAT. •i,oLn8 in .•r .i' IOO K.W. I. 2.000 K W 

Some W t.a ..... of /,EaLE,-LACOUR .0. VE.TERS: 
J ••1•an••„•,ul'hlil'ILI' : .re,/.Illl•,6.0*4' KiloW•IL 
•141:In•n M nK .I 
r)url••,1 Ce„•ar•,Lr.I 600 
Ijor! 1/.elli ••uni,!,1/1,/ 2.i. 790 

2 500 Sel. . 

Gr rm'In Gl,Jrl.,pal:I• I. 

1•ok·I,i,•0 M.ir , i•il,i> 2.·b 4,1r, 
South Alric.rn R•d•,i' 9.i. '.84)) 

Aii,1 m•u' Mining C•nii.al,ir• uil i lt ilirl 

••li• rDr a Cop, of qur -toT·Cum•, ,e• Pamp•,ul to 

• f• Boull, Af,im' BRUCE PEEBLES & Co. Ltd., 
J. W. BAALER, M.I.E. E., •li,worpa•/ iii Crea( 0nfaili' 

P.O. 00* 4®42. Trls' Builaing' .' Stree' 

¥ele,Irami: -=Joilann•bu• JOHANNESBURC. 



CHAMBERLAIN & HOOKHAM, 
ELECTRICITY METERS. 

. 4- 4 
•'••1 I,; 'M91. 

3. 
J 

Sol. AGENT' 

HUBERT DAVIES & CO., 
ELECTRICAL & MECHANICAL ENCINEERS 

BROWN'S BUILDINGS, IOVEDAY STRFET. 
•0 ial: 1/80 PMON' Se/1 Iii .Ii ••·I„ ..i 

JOHANNESBURG. 

BRANCHES AT 

DURBAN, CAPETOWN. SALISBURY (Rhodes:al 
and I.ONDON. 



HENLEY'S (S.A.) TELECRAPH WORKS 
COMPANY, LTD. 

ELECTRIC CABLE MANUFACTURERS. 

h ./.>.lit, li 
•INC MENLE•'4 CABLE& 1» •U•AN 

WE HAVE AN CNI,EA'rEN 141:Colt[) 

1·'012 KA·'lliENCY AND 1)1·11All[.1'13' 

PRICE LISTS & SAMPLES 

OF ANY TY!'14 OF INSI'LATED WIRES 

AND CABL}:% 11·1¥ BE /IrTAINED 

-FROM (>['12 I ]:Al) ()I·TIll: - 

19-21 STANDARD BANK CHAMBERS. 
•BOX 8015) 

JOHANNESBURG. 
TEL AO[.R•66· ' MEGO.1/ " •ELEPM<*IE 09*. 



SOUTH AFRICAN GENERAL ELECTRIC COMPANY, 

JOHANNESBURG CAPE TOWN 

ELECTRICAL ENGINEERS. 

DURBAN J VINCENT & CO 

RHODES. - JO/liON & FLETCHER 

m 

CON·rA•CTORS TO TWI CORPORATIONS OF 

.JOWANNE@8URG BLOEMFONTEIN 

CAPE TOWN. FIETEAMARITZBURG. 

DURBAN KIMBEALE¥ 

PORT ELIZABETH BULAWAYO. 

EAST LONDON &C. &C 
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WEDNESDAY'S PROCEEDINGS. 

L ..i». Iii •:1 uwitat]011 fir,]11 tlio ..m ul 14(lerill...7.burg 
(h, :ninA 4 rn<: de egates 1,1 i,]]Led f r the City i ' lic/L> me,2.13*. 

"4'dne•dky inninling The dilek'„i 4 wer, Ir ·ived 11 1|w Stal/li ,> 

1 FI,·, 1,1.,i,n Lit ike Mui'Kil'aliLy Hic; 1,•im'>/ lu t|le %]14,•ri' 11,11 41. 

Ii·c .. ...' 
- 

Mic'llas -Th' 14·'Ill.L {Mr il •lin luber/). W 1•ell/ F.[Ill' 1 

14/. 31 INL'lmugh, C' A *A R A .91,4,•. W. 1] 

I'lidilifi,rd Th, 4. Jagger· T 11 1.1· A. Mull].· IL, l B Hink, r 

19:]Li.,1,8 04'111"ll]Ii,ra J Crawfi'ril, .. C.ute, '1.i' 9,11(11 1 1/.,ili 

Vi·i,·mts J W Kii/.ind and l. J Evetate 

RAILWAY ELECTRI,OATION. 

Al I. r' ili. Mr .1 W Kllk'imd "11, 11,illnl+LI·-, 4:ne .1 |L·i'rlne 

I„ 11 i,!w,ty /,•,Lrit,4.,1 mi, 111. 11]11]Li,©i,/ , mt,L 1(4 113[: 11.!1 1.4, 

11'i,14 l,ier, p!.•cul :,1 ... di+-! , ' Ir K ·11.rnid r,H l 'i , a i.il,in 

Al„ . a hundr<'d ancl h.v pplk"Ini -Ir ['re:.til• ./ t. ]·IUD r Ail,1 

Fwi". 1111-' pleae,11 wore the Ma,nr .id De,pilly Mar,r, illu u.ir,ugh 

4. il,4 p. 1!lr•IN- 2, siti f,[kl••4' (/ busl:ma men. 

The 14...,dcut / i h. A.. h.tiu,i, w]„. bnelly addressed t.11, g ither 
mw in (be :i,ily. , c „ i itul,/,/ tho Muineipal Eleetrical 114,1,1,rtif,o],1 

·wid Irr idkn 111.Lillui,1 le Mi1ylil :uid Ilip '1,1/n t, u.li| b,r e:Lendn g 

L|u•ili Ihtl, .Li' /Li Miril,!illr. 

A leauire nT .11 Kirkh,1/'9 1.lile /;i. 11.· 1•ti•] eAL |imt Lim'llill 

/ews show,1,- er,|ili· r;11/9 1,] Ai-.5.i ,rn/ ,ui aLui,d,i•i•r <,1 £11' 

6,1 i,Tan, i /9 46 i I i'/,i *11,•• "•1•r tbe le, (ill f 'v• 111 1·,i L]•illir: 

W 11' Ile „·ve. .4, • brne ii'h:wi' Iri f t 111· rhu H L:J •Ji i 'd 1,·, Mr 

K n klund ·iii.¥, rk ] fll. Ili[ i,9 h' A.'• luturi i,f 1]DN zie inewh. 1,CW f. 211 11"1 

/14,(w li r!1.1W,iy p[ I,J/ * wis 'la;pelled 
M' KIAIand lidd :i verv gi iph/· Mtory i i lh' t Inia,(Il. Mil/•uk,·. 

444 Nt l' ad li.L]lway. whicli iN the 1.•rged .L[Id milit •i]•urlirnt ill•timi• 

<(]1·.[y .i•ite'l alid inN•octed 
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11, Kilktand .loscrlt/:1 the venture as 4 very reinalk 91- en· 

/1,„Ul LIL€ 1.i u *h, whidl le. ald might perhap, at no di/ant .lati Ii .ve 

m fi,unie] 1)21 [ in South A [ric'I; ©SE,Clall) wag thi' 50 9. vie' id tbe 

iN(WeA twins, disi,]ayed hy Sir Willuin 110> aud othei• i, the p,iw· 
billue*, P.ill,ularly . Ikghrds WL'] One ouL:landli,g le'tule th, i 

w vs e,ur kept hi v1iw th]•111411- the lecture •'•41 111,: g,eater ·e[rulenty 

.id,lit].11 ¢ i I. *I,m .Ult :Hcli•r Mr Ki,ktaid asuu·/ 1 1. .iwilie,ue 
thAL with pleaint]Ly .reller (litili,in w,Ls enstired Ar passeligerb ,-t|| 
m, i,ic o.i.ed .afety li•, 111, /di M(> cover, il h id becm f u 4 th,/ 
M ]11,rny ali" the 'aff requ.red was; a 1 ..aily 'i lill.·01/, f. i. 1. i. 

a< 1.· .4 1.11 i., uth· 4% lf lium. n mcilin, were .·.ii]Ablo. 

1 I,ir her . „,1.1 lamil,/ the u ility of ele tric/v i or li,romotion 
tlir .i·,luri•i iiC,ilinnicl that 1.0 liad haa an opportul,ity "f triwollii,g 
M ' Ino id Ille HIWS iu que41;),1 WIndi .tm•rd€<1 (h€ 46•ve]0,t te•t 

Th. 1 jil]N %•11,Ne LIUL'Ht ¥ 412<imi t„.d tlieir .)wi, Alir , an.1 a v,i r intr 

almf iii44 WAx tl/ 'est ./ ['.team verni# ele,tricitv / i in 'imi,t if 

6. F „rile¥ The pictu,8 .linwra A stran engli.e pulling, wh dimeult v. 
thre (,a,110 ip n 41/p uracle, and im,iwdiate v belnnd MI, wai .li] 

, ]i• .ili hic, mou' di.,wn.g. with ea,e eleven '11'11 nache. 

DiL[ing th, c urve Id h„ re(itiC' 'if Act6 ailit f.gur·o c„ge// with 
6 44 1,·UL€ d Al Rli, Mi. Kirk] 11,1 1,3d that m {ine ]86,)8€t t]• 
{'|11' Al] A P.1111 11 al]Wily W. ll! i/'e i Lil·, imparl h ,I,1 1, 111' the bi 'r t 

111,1,4 8/(.in,]ted r 0.1. dire.tint, It wiks reniarkable i e.„11,1.vin' Ihe 

.trikini fi./urn of /.i> r./way fran the /int / dew ,/ Natlkliang 
Wel the Alcl 1 [,ill L 1 Ect rii ity 1 1.19. C !11 rely *, ipe i yede•1 m ni tracl , im 
14!.vill, (Irlt iki M. 11„tal:,s The .a»e with .1 4 ar. woir =&E 1, 1,1 by •11, r.'··tr]I· train * dep!"41 LY the filit, nusl have 

i res™GA /ing who 6 'e AL w i. m<h :ailwit, tra• tilling i i Natal. 

Alt. Kirk tid anirtned ili.61 111,rither· grer# feature, al„,1/ 11,1, 
ele<tr. tr ,]]. wa• lii,t only half the quantity of ri)/ roqui,ed for n 

stern, h·n 1, wuw, 'cE hi, .ir.4 * m ilie piirticul, 1,7,0 dealt with th, 
d •if 111.· fltot,·.r Mirrent & 11 vor# by 1 he Montana P wer Coinwrn¥ 
was imp farihing per latowatt hour. Ii, his iii)/im the 4 / ali 

I.trn tr.1. fri the Nata] Milwar *vitem lei,w-1 ./rbrn .rid 188•ri,Ii• 
w inld ho c in' 1<kinb v le.. tl] 1, 1 k pi·cent, at'd m reiver, 84 was the 
M i, Atile'li l, 11 ini•ht 1,9 foillid Dn'sihle t. alix $0!ne of the water· 

fal]: 6·hi werr wilren'entl• prituated TTe "redi{·ted that £:s elee 
11 £14· :nper· led :tem, whic]: it w.,8 predlestined to ilih farmers 

11|.pilf•1,1 1, 11. 1,1/ways Fauld le al,10 1. derive ci'.Mer.// litnefit 
1!Le!(A·,ini. alirl tli,· ynnie wirn!(1 :,pr!, to irdlistne, (10,•erally %,ie81• 

ewmpania ti, pur,]iake their airmt frini other companies 6 were 

supplynic dir nopit, rit ©tber branches of industr.al *11,ity. 



Whatever in]®i be th' ontcomo of tile propent il,vft'gal"i, 4. 11 m 
'pre P,Ing inate as W the $161'lli,N ,•f electik L,·artlim L Moilili 
Atrica. Mr Kirkland #45 4/ illat M any expon,riental w•N K 

64·]- might '©11,3 9. the govere't teNt' sh uld he made unaer t],· n:.A 

dfincull cor,dit·inA, Thv le,19 in 40 11ad :,clected Nal In,· 134 lei ™ie 
41 )10 sahi, fliat d wito. pinvDr wero wit found Numuoutly effic·, 
th,·w were „ver,1 0,111,41,1.4 in the v „ h„lv i f the railw s wh.di r U.3 

:upp v the·IIi 'le.'ary fur :Ine]/ting the el:ari{· cl.·rent 

Ai tl]0 r„ndulion of the .ecture the Depm ·May, r prop,Med ., 9 ·y 
hearti ' i tu "f '11411,1- i LL,· 1,:Li.[rr, ailit wi,il iliat 11'L·' hull iii! ,"•11 

Wh.A lind bcon d.me in the United tbki. inct LI,•re wal n, hel-i wliv 
Whid Mul beoti fi•il,id to be practi[·able alid im,·39•,11 m .\'ll,i·,oil,11!,lild 

41.0 Just as succes#/ ,/ Natil 

Th ute was c.irried wht, archina nn 

VISiT TO POWER STArION. 

All. : 1. irt.kilig i,f Ii/0 re tri,;11111{ 1/4 kindly provida h . le 

Mavol, the QI'/Ego' wele (4'119/li b the Pcwer *]u, whi·ri, 1]ide 
.Thi '1,„·1 mi Mt' M' Mil'irn ('he ouKille€1·1 .1,ul ..8 Sti/, the. W./ Cl 

{l i t .,I ov' r t ho works, itores, lita , tlie v Ent l,D 1% i [1 • m../. un i n¥,11)10. 

DIVIC LUMCHMN 

Subsequently & civic luncheon Wilt, i•·(]rded the n.o:ubBI·s ni' dole· 
gitp, at the Imporii,1 /0,0 1 The M:.3 „r p i·/idedi ai,4 1 ho Li.Cam 1,3,1 
was rewidon.1 unioue by the proEenre of Maritzburg'B * lady Comi 
iii.,irEL, whilr. the lii,·,0 menilion; of thu Le,iMIative Assembly· aud mun 

bers Df thu Priwincial Coulicil weri, }11*, prrnw,1, The MI,yin· saw• t lie 
taL a " O.1, Guest' "in vt·r y Bulug';ti' tert s, and thid wal: repied / 

01, bibilf oft!1<.Convent]on bv the Presidei,t M alI equally linppy«er·h 

Al the 4, 11,1*,iliz of th: lunch-, cu s were ii] riudine>·51 t., AL,/Vey 
the glle/4 ru wrium, Filace, u f inle ed· fu tile Bi,rough, and the 13 11, 
Ihi·<awle.ly elitrum'f[ Air Dul han I 4 .ID, efwen; 1>emg 'D.ci] by I liu 

Inen,60.4.of tb, Dim· ·ir,11 .65 the train sto .med out 
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THURSDAY'S PROCEEDINGS. 
Mni :F. 4, /1 }.}61' -Tlir Prexident (Mr Jolm It,1613„3), B Sinkey, 

1 M M "-4 11 11,1111 P J Gold, T N '11'y D [1, Ci)[li] 81 •1 

11 1)01>4011. T M/ir, T. Jiggpr, W 11. 1/atchford, 11. A Stil'·11 
G A St€,wart, M 11/),in„ugh, G I. Swingler, W. Bellad·Ellill. 
E ..le a]:d / Fir.lay;ion. 

D£..Ki.AT•., Pllm¥ -Coundl,in, E W. GL]hort, .J Crawfin™1, S. Cr 
F ma/, E }L,pper, in [hi /11 4,1 am[ C i Itia hi,Ir. 

'Jaull. -W [... (Ji,1]ami.... Arl]/li ili, P.... (1•ili,an.' 
b,Ug . J I 1-0 1]y (Pret,>rli,) 4,/ C J. M,01/t (Juhalrn,stinigh 
0,1.i.Ili,1· S.MITH HUDSON (Pir, ]CIL,ill.[1) 1 fornied 1|11· c'Lill· 

, 1 Nt i .Li 1 |Wil w h. 11 1 11, C,J nvt]Ltion fle, idc 1 1 u hold L' 1, ex L Ii,Fet J ing at 
14,il Elizabet.I, 11,• ci•inhu,m·ated with Ill, M.,vor, 40111 lit· 1„4 lim le· 

.1 1.1, folliwiri: tel€glii' 1,1 reply:- 
111, AMe exiend beart> mvitati. „ iii Ass .Lah„,1 Iii O,901 Ile[ e 

C. 1 Ii']1 i.· If Id.mi allod thil. 1,1 wal Bure 11:at Pil"t Elizaboili 
..inupal'ty winik[ .1., ./1 Iliey po'.1 ly could t, imike their v.it, a trul) 

l'h, PRE,ill,ENT ihiwiker! ('ill „liI]ir Hudson fill hi, mt,reit 11, 

11,£ ,;in,+•i• a€]11,8 111[1 wind@. 
(}11 11,0 /14,1 1-'/ Coll,lill.r ORAWFORD, 11 was reholved M wi. 

2,1 111, MayoL ii[ Part 1 LIzabith, t],,1,11 Lig Ii][1] fil] 111» asguranee n< 

IIi , PR ES.1// ral/ 11,1, 'i•/int, I the ele,tion / thi, (.1.01 
ali,1 it wilb ]Usrlvi{| til ,/61 w.th thi ..tilir /11 Friday 

1, w x pr, pi,1, i 1 1, Mr KINNEY (13" Elizahethl, seconded bv 
Mr MelJONOCall ,!telhlt,Ii,·in) '' 'rhal, 1,1 "M il the f"t thai, 
6 .1- i»• 11 un r Tn] WTH' w,i·.·,ti' 11L :l'eyalice, Mr }innilit, s papei on 

t'h, 1 1['M 11, DI„ rabion lind M rin'"i,ment i f Mimin Mie rial 14'wcr 
<t ,•'• i.," m]•1[·11 1 down Mv Fridny irmr,ii,i.. he [pikai / read. alid 
tb. Ili l· /9 / i.]:Ig i,ill 'il- the g.ni I.'/il h. f rwi,rri.1 to the le' 
i u y fo, 1,111"nissh n t,i Mr I[,mili•, aid thit the roplies be included 
1,1 16. plinled ...edin.. 

ADJOURIED DISCUBBION ON " TARIFFI." 
('ilill, i|Inl 1//Pll Ij .....0 i .ILLEr(d a liF·!,ire fil] 1]4,1/til.I|• 

teli, r|i.,ill.'Ifi li,thi·']r,11''i,LIN,•1, Iii /1/i ur//Ililli ..loll 
fuilld hi, il· 'i....|id Ii,ni, 1]il 'hier' ilf "ppropl/tlan Lif T i.,MS 

billi, 1,1,„,ip,G ele.1,1.;11 ulid!·it.dring; 
1· 1, 1'12 M "1:NT ' 11.1 1 Iial in rogard Iii the f/'Pytioll 'if Tari/8 nn 

in·Lillv Lii'ild [Ir' lie reli·hod. A,1 tlilt winild 1. a matter .h/11 wr//1 
1 · 4 fl t: dic di.i IA]',n of 11/P in/vi,full,Ii,111.]phh. Al .C Nal,in 
Imir urii, 1,11 p, ir,/ple• af chai·gil• eoutrl b IA]1 (1(,wn, but on ilip 
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Inatter I pinfil* it wuw mit Lt 411 Ei bad su;•eMS©:1 tlint somt QXptE•4]oli 

I i ./]ui, u. th. Ini. nt .....Ii,ld go I . 1, it Cor,vi utiwn 

Cuuncillor SM'Til liUDSON, if P.>rt Eliz•butli• Loide•a ilial 

I might 110.,1 ilifferent v liw, hi,11 Inaliy illogite, whi Ii,•}niened %,i l,u 

Iein[.01 of 't»,1 Caute,14 1/ 11,· admli t/4 5/ .ww h• lield w.4 

1 Minind „" lie buld Lhat a Mu'·c:t>•ful M"w:]ial E]E·<:11,1,1 Under 

•king Lut the ratepuyi·]h not L peully pitte Umb•quently. due 

0„siderat,on /1„uld he giv, u in [1„ .1,•wsion i,1 ui,y tio iff. whi. 1• wei'e 

0 'le 1111/>8/on tlie con•Tiler w .. .. ./ i,iriff will n •1 be 

•ubr©LUy • tax im LI-e wlin luqip"rt«' the helicme • 14 11 11!17 dieth 

hoy ]Wid a wel]-e@I.Lbliglied gil!• empny, and whi·. thi .·.,at,·„ Iip, 11 
L,, e»trnal 1111rloria](liL• t|ir• r;11-d I I. / I]-)0,00'1 11111 1,0 

*IN was m.ule 1,1 '11[, i.q]:12'L Inibed hi] any· 1,•* inowia hi i he 

1Uth•] •tagc8 .,f thi· 94 11!irne ]B the fust file yea,h mey 41•51:,ined 

6,k. in the :1,4/.d,whi'' 1 /17,000. That am.mul h ,/ Iii, n 

i.,1,/' cd during the ./' 4 i.l"n r el#,1, y..11' 1 1 11,tind,/1.1¤ 1 1, I 

Ut they had .1 1•) b,·al In :'ii' tliat !•r•,1,ab]. 111> t. 1 '. 1 -':11 
luy 114,& 50% [f tilt, r LU,i,Lyi'rN gn])1'onhn.: thh• ,•heme. >i} Ill;lt 

107, if the rateleels of 14 rl Elii.aLeth 1.11 pr,•vi,1.1 111'· 1,;5. Li,1, ·d 

11 the early 'tae iii tho %£·Iwine, M/,1 had not Mid th ilthei 501 

14,+..,,•.j r,•i 'L,.•;t,. ..r'F"i ZT'i,li'-6, L '<• r?1•1'"H:;•li' "•"•••LE•t•,•11 
1 1 1 1, iw w, und in 'Lie t,5,15· 11,1 y .ir, 1 1 L 'el 'Ul i *,1 1 + 11'11 i lir>· ant 1 1. 

Nk·,i, whub wag lu vi,r, •,i,1 lh],ig fin tht· whemo. Ile m.!ILI|,unA. 

f ille I ublic nical :g•, the rlit„,iliye], mubt rec„gni# t hat dwi. ci uld 
'L tl" redutliu in ilil· (·harge for 1.... mil- lily 1. .i ]Ly• bind 

1.[ ],liwi,1, ./lih ./'Li..1, . 1,1 al hiw .wer,6. rot 'LI,1,1 hi·ill' thill 
T| d h"1<l•ime inow„0 1.1,1 therphy as:„t [liern 1, re:lue,il: ihi ' 11 iff 

,•A Klizaboth hud 'ir]*i-·d 1.mity fi,r icrinse(1 (1,:tonsh•ng Up t , 

he I,i 90'it they 1,1,1 i r,dr lii, al,nwance ti, th' 1 Mt/, ami I i 1,1. mind 

'1 riiake an. a]L©/Ane.• 6,1 the li,•i,4-il i.1,0 ratepayer,•. 1] it Elin· 

wl}, A any rati»will[Il br lilid li} prilli!)10, wer. iii pradbl·, and 
le wait i,n to the exti·r,1 1,/ 411'·LI•g that it wi"1,1 111, iuii,u'i. Lix Er. m 

he point of view of ,·Niuity. Tli ' hail /„t redured 11/ir eli,1/ f i 

44.. frum Od tn #41, .]id 0,1 111;L•[1lim] I. 1-1 ..,d fron 

4 Ht il ti, Gve Utlits phig lilli U[lit for every flfir li,lne Vidli bll. i 

1 U a Nilige / f Tle willie W /,Cl) woll!,1 h m· a mixtrmin, i £ Ane, ir 

lilin. Aftm Ill consium,·r luid re,•clied tliat naxil'un, lhe rest nf th· 

Ilirrnt mi,iumed by 1,1/1 wil lit the rati· ul i,ne ... pa m,lt. 11!i 

1!•tle, fr ..il p(U·pohr it WAS ./. 
The, had now rria/ a pnoit making stage, and tlic,· hail nd,•ptril 

h +cherne whi,11 1„ s 1,1,1 like 1111'iii 1 . 11.,der,tmnd waA. hom hi. Tw.int 
Of vlw, thrron'lily uns'"und, vie , the,y were t.k] 1 4 reveriur al:it 31,111 g 

it ful carital expe/diture i. I.te/din . 11"nin.. etc Th.t 1,91|v rer·:(· 

Seded oue penny per d. 94, Ulat 11 thi·v were dpalilic Brlg with 111* 
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supprnie18 0 f the „home iii Puit Elizabeth, il,Htead / Ule tariff being 
/., it Auld be Td. Thecefi,re tlhey wi.u..L goe that the pregent con 

miers we].0 providing mainx exiensions f©r those who were just coming 

m li' lake elecui, 1/1,1, :ind 11-0 th. came fu later wolld III i, ily 
* Ih, 1,1·,ilfiL of the relucti,in from, the -ul. th.. wert bemg 
A wilmt .11 pie•ent, bul they wire iii th, happy /41, of Ii<it h.•iing 
•. ed ./ .be],le Whilli ille Llriff 'hargis lere /1, 11* Hutrnbted 

th..6 a. Il,011 ixi,Ulb ,•im guid,8 1 m..tters qf th.it, descrlptilin they 
winild ,iii Ii-· ught „E the M th.t theie wh .4,01)1]ity di muni.1 

1"ling, H, 1]" iraniing of lariffs // m the handing JveI of p"flt' 
ii*%- **ipon thi)• Whn bhould be miat favound}ly ran 

Wm '/un |11 wi,WILI like w iii lurther 86 regard, piwo·. Their 
'twi im· !"iwni ' fu i u KI i. rl, tiliw ligi ' i niue driw n as .(i w •s 0110 lai 
p . ,- unit lie dii[ nit k.'/ 11,11,1, Ilii>It eleari.,1 .'aler'.0 bli 

[,i w i., c 1,·,Ii' wl m hi' i wil u n<1. 1,1, itg with Mr. Sankey that they 
w..1 noi aff,ird iii g. u pi,wa at t. present 'tage ...1 in p.wer 
,·1 11.„M„. .il i „, t,Alli,-ly Vel un Alter tw© years' •trugg]L„g 11;y 
11 1,1 4„[ i, l,ilift th.Ju'h ]11 wl,Ul] t] u iniilifi,unl waa ,;d per Un:t. Th T 

™r" A r |all·'r• 4,11:Plarill·Il, w,l' 4[1 mill h iiI, 4,1 .,11[1 th© robt at ,|. 1, 

i[Ji. Je th · p .111. 1,· i,]61/1,0,d the '180 'f a 1,1·• IIIS,1]nor ./lrili• 
al)0,1011 in 3,„re Li,urk por al,1, im, an,1 .how* what a 14·ge 4/01'et,CC 
w I 'l 1 r it, ilp ii tile average helling Ceb|. • */ 1/ this c.,s• 0% 

6 1,1 it, 1/· m.1,4,0 lit ire to such a cou,uine' per unit came down 

Wly ]Lilir |i, [1],6 11.1,11,1,11!Ti pli i ""ri n ll"y at, Pilit EIimbLth bad 
tia /4./it. wi,k / i le ,>i eqi .it ill i.'.n '.i• L ti, deer'.©, 1>ilt (£' 'I)' 1/' 

Aul] ,rilluiril,Ii, pliwor illip f -i il '• 15:,[fper.nv t•i [hre· f,111|lilig' " 

m pht 11 nt (here was a d:k ger ••f 01/tridity '111(letaking' plaeing low 

inuel, of Ihi Mirden 'i].I lightin.· .•lainwrn, wlin linving •,i•,pririA 
tlii, imililt.lklll¢ IDill 41>. f 6]•gmt lib•b, I,Ubl have eOUsider Uhin in thi· 

6/i), Inei,t d thei, clect]U. und,r'.le, 1%11 he said R w.:h every 
Mind .h,L til [Ile illgi'lli'l' 11•i,t their faull lilv 1,1 irving b •cluce '11, 
11'i mirn 11'ire' i irion' b p,iwi. users F:•rally to a (tankirrildy luw 

P.'ll 

Mr WDLI,IA 1)(HJ (Priloll.i) iwilil ALLi Ili•%]e wile v.LIM,ig wigs 1/ 

6, Lul,14 th, pr,ifib,.ilm m Piotoriri ,( was done hi thelmreborl malliwer 

i,I i .iki,¥r (1. 1 111, whal. pr, lit. dirort Ii, the t,W'/ 11]©10 jei£, 

,]tlitri,killid< wil a,:69!0.9•j,•nt tmxo:,and livie [orit,ret 415. 118 

'leude'l ]' ir g.•c].,1 'id, rm.Iii ·11 u. Aw i.lij.·1 hi ,•dili• Ilioli iii .0 

Me·. AW)NO LER 01'apit[,W!0 8,/ th i t]Je mrth•id iii C«t-1 
Waa ,1, 11,1 41,4..· / Irn rihwek#'111 i th(. 1'••W 4/ 1.In, a i ui,dul, 1.•,•· 

i li. 4 f i i i,rfa Li· A '19'1 lighti"g, 4 will 8 4 cont,1,1/.inn 14, 1119 
rules 

Mi· MUNIA (Mal iribulr,k s:Gil nlat und/ 21]• Ai t linder which 
thU fli·: •Li, was rn]sed 't was •we•fically lald down that pat' al 
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the „urli··111[1,1, should oilly be 4•cd ror Ihe jilirpdal 01 ledu'lng & 
/1Lite '11 .'icie]Jl /, D., 4'ini'unwr, bld'. of courle, 'lia.·ver cul,{litiol' 

Weie impostd tbere were .... Ways aUd 'Lier!,8 Ot Ilti]•I G RUE '... 

2,]ch .,h d,11!gl'Ig [,ir Sllier l,ghl,luK servici·.int Irlow -t, iliid ilici'+Uik 
il" irn Ulit charged .8,104 ·dw Dwpartmult Lor adn,1,13' 1#'•Li 11.11 gr 
lii 'alt'.Al -a· 111 t..ly .ys u[ the utul, i·takill- li.,1 n,"]110(. 
Wf I • .1|Ways de to) 1, 1·owe hy ad•u#g the .in' 1,1,1 hi. t 

n'Nalhe fila ent lanips in ]909 Exiouslv affected '11' fitivalice, 

fu mereaed i logi.4 b ing,11#clu 1...st the loparl I.]11 9']W j, 

hy nit· De, trtrnma, .Liid t]/ sui·plus ] i,t[ 1„.1 insed ili ill L ©* i,U 11 r 
114, ·fili= of Mhe &/ rtaking u, th, /1 r,i ul exte-Li,& Al tbi l.3 4•1• 

Unpi ivine „/pri,hts hkel t.i *iw bi···e:, hu /.1 ii.1 ki iw „11/ 1[v, 
w 1 Ild dri, but h e felt t hat (l e € st of * 12. 0,11·.v dily li 4 ht li I re n · ,1,1/ 1 

11'•· iiI Ilir und, :ilitiougli thi iniwi r e.in,Jun "1 W.L• t'1. 11'Al, *1,1, helpi·,1 
ti, ... 111' ill](ielinkiuM pr.•./., IL@ Illl thri· I Ula .·Jip.·i· thi 

htht.' i :1181,mer 
(]i m]©:11 r GILAERT (11,1 rrismith) el,ressed £5 2. cm:1,1 4 112 11, 

Vallw .· ('i,Uventiun had 1- 1, inm. unfe-ic that / liail bren 1.1, 
*e. i.f Im t;,king al] eunrely (l,ffer// outle.k 01, IT,ar.v wk 

W' ' , h 111, i lia,1 di•ci™id It' idi,il alk hi' 1, liehed 1 /»mi /]e i, ii, il 'Ir 
liE 41.rlhe] (' i.ucits exportd their cleetrwal ei,gir./ rb 1. 1,0 i i,t!,pir.I 
h 11 011 4 eli 1 cal expent: 41(1 expre,sed O.r i ]311'51, 11.t 1, i ,· U 

I. 

3 
Th, I'lil./DEFT obser#ed th,il the plesethe of in.n.liers i f 'Awn 

•linulB •11,1 •rengthell Illeir disal.„ion8 imme,1-·114y a. regarnslho 
4-9 1, itlin 4,8, 1]10.1. lienig Il-li' 12 exports He Na' Iione ./ 0!en 

I're „illunt til be rek:ated 1,0 tlir technk i 4140. tor if they had 1.·it a 

111·,1 u '14 11 / 0"p .4 /,0 ft?,1 1 d.il .wid i. mniere;:J a.Qpit i thri) tliclr ro 

g Irli·'IN ki,i,/1 c dere 'vi idd le iii lin,111 i]/|hl. 

Mr Ik!.I,Al) El.}.1.9 42.eens#mv,l) 5& 11 WiLE e=31(lored a glied 
prilily Lt, Mnil' millill·ipilitieq ta 41'rt .al. a Mm Ll! /.rgr Ho gave Guir 

il,teres]11'g jeui·e, int,·•,ded ta prnve the IliA]rilcyl L...LiU. 4 7:11(/r/'r 

elecir r,1 elixlll,4 1 8 • 1·Ie fl eq u •·I, I ly i·.Ll I crl i ' as fin. 11, in] pxpr rt8 til 1 IL,11 
(4 uncits, ai' rightly, No lw Baid. The clettric,11 8 jigi,wei ·,111,1Lld IN· 

the 11.LIWRI•or a,id i, 'i, 1 liut.iue·l• ·ii •·,, iitli,• wi-• i•( thing 1,111 (li•,L•lor 

Ii,uld 'ault. 

Gunrillor IIOPPI•'.1• (Capel iwi¢ expresned his dr•ire to brilic 
folwArdl res"lut:,1,5 411, Ting wi,h bir,frs und qi'irilp'/4,13 'le 1,06'., 

44,",i turther •li iluti kimi w- deferred petiding 0,0 i:,4 

WIG,·14 11 w be 4 ifec,[Ii, /,i,116! 1. 'en mi P iday motizing 



ct 

STANDARDISATION IN SOUTH AFRICAN ELECTRIC 9UPPLY SYSTEMS. 

'rlie plearl.1 1-MI. ihilli Ii•loils) tlien ,ir•,creile€L Iii loud IL ]).1])el 
un ' •tanuihwition al S A. Electrie Hupp'y :»tr),1. " 

a[ NI,RAI. Itat.Ut],S OX 'rlil PRESENT INVIRAITY OF 

METIIOI»L 

bl 'n Ht@kivt, ill 'imw linli, lir 'ither with t lie €xtragulm,1.1 41 'Ilif 
6. 1 1.ivl di iw ii met 11 !.ds ill i ] 1 1 h. 1 rilliclies ,4 1 h eir work A t ev D J ,• 

lic·tlii. M .Ilifither .1,1 't lu i .111 411,1 ./ I Well . /4 '11, n .,1. 
hi • n, e ca:0, 01 (: IL,il:, he 11,„ 11, .rid..· 1,awri'n th•' ix],ii,Irnt# 04 twi 

/1 Li.looluillv Iii i m I IN holl.1,14 •11],·11 3001]14 1,! evil Ilv '11 Low co,1/ 

t 10,•9, :r, 11, h.li 11, il' Ve|.Ip '1· 1,3.Lke *i,tricH 1, 4, ·,th dy 'll rere lit i. 1 11,/ 

Ail N., ial, i ri 1 to millil ex;imple• i f all thepo c.lges 

11 Ii,wit 1,1 .igreld| th,it "h a 'tate [if i/'irS 1. 0,!' 111,i *11'nild 1 

1, ,•,1,]. „, r ·,hilild il be .illen.pied. for it 1. (//4 dell.iii] 1|1111 11. 11' 

1, i I |tli,] 4 ili,| lip„ Of pli.4 will |]a |wi·Ii n ,/' |.ri re th< w i k i 

i·IL,1 1, i i· •/>i Il.dly S.th·S ,|.,wl, I, .1 i. .Li U ill/,1 1·i,Ull,il, al,1 'IL, 

tivi i i 0,111 ,/ my],eve,netil, whic·h aro / wid vate 

But w.th tlm, ip.lihcatii,11 we m- All ,·e<,igni.c· that ewii 1- 

'rli.· rilillioi ©I th,i pl©Nentitii,•1 ,•f U•e e.ti' for Hiandard]wti,in m 

wh .#,2., u]:it,]c,LI .uppl>• la L'iipr-od w]11) ·he· 14,1/© A tlil• 
t-k in ci vt,ing 11/ wh,il, C,• 14, ft r 11 1• 11[i' i,i ly 11, j.,wh thlligN a.• |amp 
11-·1 li, 161- i.f wires and i: 'Ir·:, ac . mi whilit|'eve :• 5.mt· urea w 

Le #'t ng ./ mi· ini•,4, 1.13 thrre are :u,11 5111,/·i• ,„ ilie 1,1.Me,il ./Lili 

1. 1 ]1 /,4'le id lh. laill. underl kill.s, all th' /,),l/t 01 il'LW.•L<O 
/ tet u/0 for tipproriation of plant 'Tirl 'ilhor 11'!Seb. 
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Al VANTAGES OF STANDARDISATION 

I am ./re I tioed n•4 dia·11 li,i. un the .... adviwilage of Iii 

i"·nilly to d.triea[ c,Ii,Mu„-N, 4!a:tr„ity suppher.. and manu''aettiver, 

u,Lit De]Ion of 4/. 111 lh,% cinintry ih• ul]-ice of any btandard• M 

M In re :wuily D h n ill il La rn those coux'tr,88 where p wit i. murn' 

fa•.turiN] , 1-• Alise 'lippmers n re 4,11/,gril i }101,1 1.irge st,•rks' L|1•1 th'· 

guator the vatiety •,f kil['11 410{'11' 111[· ril,ire rxpcusive & 1]le' 1•,ime 

4 tl.e grout/ th• chailee „f sh,•rLI•xe 111 :Juitle,Oa: 111 c. 011© Ihil Ii,91 

141'll ' r• SUeS, Un<.r lower: 1,Ld 1,1.LkeN 11 i' prubal>ly M./. ti• % 

kilir: fir i,Lir requ] reI! :11,8 A,1 (11!;Lri",1 wl,i, il'.iq, 4 11 1•Ca· 1)1,21,t, 1,i 

11' f. 1 £, 111'ery. a fartior> i iii· u knw.1, Mid whi, 111, i;irts frill], / 9 'hu 1 

bil·, 1:],i refri 1 til . trin or k ind ©f /1. til 1• it h i.11 -ile p .1 y 
Wel/'le reaN m luv. 11. i·olieorn unde. a dieabllit> whid, wi.1 1,0 4 on 

tilil "l h in dicap fi r the !,ri wi l lif it 4 1] fe, Fili the rel)] a.·men w '11 bi 

{'\Iwi,•Ive ancl Fr'ill;ip diA,Ul[ hi obtal]' P,Ably th,1 ilm'i.41 

41/7 /10 31,17[1·141 Hil,re fium f .ddikt* timmy c,ther I i·.li,ruliti 
441 11: or,i ©i,gin,·4 r of a mim r.pal p,ant 4 v 113 :'31¢ s Jwl 13, en A elt 

for 1 1, 'an ], prel,Mine ' P:lit>.114," ho haid. " beause the do 1<lu r 
'L]Uld ilit 1,14 +1 I]71 volt [Amp ' nke ¢11' f.,84, 1/ a ain,unic' r' 

9 Ung n ]11, tur. AL pre:'r,1 1,9 niu't conside, 112© 1011,wilig lit fore he 

M wke Iii, Iiurdia,/:- 
1. A.C. or D.O 

2 Pre.Ort• 

3 lind).r o .haN... 

4 P.r/0,8. 

71 will b. ' 1 1, thil fir the electrical indli•try wh „ :,in olic 

Wah| 1 1 4 fi li p miltor need n•t ppoct fy f i,r 'i,gthing elie ex«1 · 111, 

-' ut Ih, /11,1 
T:, th„g l ip„ i 1 1„.ip .„ 1 . divi the stibleit 1111. iwa, d'ivM.ills- 

1 *tenul 

2 Platil ail ./.em' 

I .Ii;/1 leave fur 111" pr'*nt the i /13'111'rnt'im a uniforinity in 

•tatistii . aicnu,IN, wkirt• rk,lis. ru Other in,inhi,ri .1 nur Aise 
'·inT i • WL[1, I ]31 I pr, I .i.me filt lile Cn,I• r]Ul. i L.il 1 Wit h 1 1•e5 0 6 

1,·,1.i, i li.im·]w' d .im ...bs I know· 1 11/ 11/ Salke. id· 1'.,rr 

El,·.ibet:I. N 1}Firtil,11,013 inter,/ed in the.· bulip« and porl, ip, tlir 
p •i, r /1 Ii, Ii, n, raile al 1111% Conventi.1,1 wit give hi. nial·nul 
<1' 46 ....1 1 /,ILL•rtin'.at.r....i·/ pil.1 ./11/i·.,f Iril¢ 

Atriwi #.ey ..... 
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1-8..ma. 

li,der this head 1 propow M cleal with pre,•suriu of supply, kind 
id i urient, ete , ./ I thi]Lk it will be agroo,1 1.11/ to roduce tho 

number Di tho kind. of lain/, fanu, hoaters and other ap])]iance, mu@t 

be a de„r ble au.1]leniment. Moreover, & wo look forward to the day 
whon + ..ole country . cov'·.1 with p.wer Ill, LL€,4 .1 gre. del! 
m wi"Le will have been avoided li· u iformity of s/Le'n 129 118 0 

ad,i,/• d at tile vari„/0 generating centreg 

2.-Materials· 

Iii di·aling with dlis division of tile Bubject, 1 shall not make any 

u·"4pt to cover the wholo ground. The Standard'Nation of everything 
ihe, im unplis•ibleidcal, and the more wo Iittompt le dothe liss 'i 

23-11 
all p,i,Mibly :,chie,D, but, a, I /ated m the addrogs I had the bon©ir 

making yull at the commoncement of our Conventwn, we gow hove • 

splendid uppor"Ity of -imforring lage'lier on nut iful·emetite, and 
if /4, 111,1L rirr"'111, 4,11110 il,int understa.ing iLI ./.emont o. a fel 

/3,11,11.9, i,ur rec, 3111 0,Litation: aro likely to carry weight wi,11 the in,luen 

11;0 committee no m consid•ring the object of Standards in Johannelp 

hure. 1,1 any ow, it may not be nerawary Air w to Mt long if thl. 

(hili,in. .. .eliberation' becon. too protracted, and I see no reasoil 

why w„ i,i.r•rlv,•s should not put eomot,hing * force in the hope tbi,t 
nin· example will Iii, followid iii 1,1.v it, p r. ta such . iii<tuatrial e.tnb 

1 :hmo,it' ©wnins thoir own plan/, c.al mine, etc 

01, 111: gaizeral question of 'tandardisation 1 n this country, ther[% 
a• 19 Ii,111 „ two things to be said before tackling the subject Them 

m., lif 4 04„¢·, alieady a large number of plants existing, 0 they ar• 

f le[L ill, 1, in e•tal,11:hed HY,tem al,fl pre,bure which in most cnies they 
w ill d /pp it L from In fon]0 c:*, however. where the prmure. ( r 

prilehoty, lfLind ni• 1,1,rreol' U 1 may Beriously mitili,te against illa 

-!Uwll' ii' |'14· (ill'.' then I eha,ire to 80./.Ing m•lre rn conforrn/) 
ie, i ai, opt©,1 'tailflm' may lie found to bo prolitabie Inrl iIi %ni,1,1 

be 4,4„4 h·,1 alat should we be fortlmat, Mough ic e, mi. t„ sime [.I]L- 

clusion n any / i,14, e.,eiyione wr.111(1 follow them in ")• important 
i,Ktonsions of plant and m'ini 

* 90, fi r ilistanco, wn Lvr 11 g],1.111 direct eurrenL station with 

• demand for power ariving id *uch mag„ tude, nr ,/ 811(:h a <listance 

from thi win·ks 1,!1•t, A i *Img 'yatom is unable tn meet, 1. It 

woild tbon be nacessary to Flvlde A C. current. And it w©uld be ex 

pected that „ch m ext£/sl, n w„,1,1 he in *,cordan re with the standlrb 

we had all agreed to 

I will n aw outline what will hi, cov.red in this paper and what I 

hope tll„ Conventlor. wlit rn.1 t.ir„ in en„„iler and if poadble come to 

.......n Ipo• for reeo....datifin . th•, Standards Immittee 
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S,stema. 
] Clar' 01 carrunt-Alternating in· I'rect 

2 Periodicity 
3. Number of pha/1 
4. le,iorai„g pi·es•irc 
5. TraI'.i./. pr&. 
6, Supply prusure of 419tribl.tion 

7. Sy".1 of diht/bution Retwork. 

Materlala and Plak 

a. Sia·, of bare /1,1 o,ered couduckrs for ove/ead work 

b. Insulator 

c hy·tem of cablm laylng fur underground marns 

d Size. 4/ cal>le' 
e 'treet lanil' litackets 

f Meters 

g /1/. for heating apptiarces. 

Swatems. 
Al.TFaNATING OR DIRECT CURRENT. 

T},0 gi,],6 prevailing teulency to waids both ille j.cnerat•un ar.0 

4trih„G,i of /, trioity by i tei nating c,irroms .s iii,tew.dy At):.ut 

uou y -Irs agri winy ,ingl·phase systoms li Ingland were changed over 

10 11 0. but that to 1den•y has long ban irrested. ard m the recom 

mend.6 h niall,y Me„rs Men .mt M/.ellan i» crnneaon withthe 

1·, i, .111,1(i,m of tlio supplv i f el<©tricity in london A C. d,st 11,•11 Jon 

Was part (if '110 8,]Leme, Wt also mive the example of the V.F P 

hupplk cn the Ra, 1, whioh is three.pliaze 30 pei·i,id:. throu.11,iut, atid I 

kl,(iw of ne caso £/ trails£[Irli abiuil Ii. D C. 1), Ll.,9 inim,h 'hembilve• 
Wlth the exception oi hoi'ting. 8ven here 1. relativ© mirit: ni the 
A.O and D.C winder are d a HUI+Ct of witi·oversv 11 1, rvi· 

4,91,1 v recognised thal every r "inable applic:it"n id 14"1• h ily M 1114' 
49 wel , a:,1 Hi Iliall' Case: inlih better 41. ne In A.(' thati D C 

T, 1,12,x comiection it is 1,1/6/ting to note from Mr ]'©ole'£ paper 
6 6, m.11[ urlilertaking / raart, cnnsid: of in]/ 1,50 k.w· 91 

W i•,1 lins :6 ptoct th s Aystem, viz. three·phas© 50 periods. and T 

think ilit, de.Lgill·r i. In Ii, engratulated ,„ making 611¢11 :• progressive 
hi ,·ak·•way from II41•I1| methe•ts 

The great/vantages of AC. can be suinmed up as f©11©w& - 

1 Ealier alci .heaper trang.1.ion Ind diglibull' awing to 
the N of.tatic transforinera 

4. Simpler and inore #hable molrm except f.ir lifi and 
b. 688 
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·rheadv.9]•¢9* / IJ,C, are. 

1 rho /3e nt /tor/ge batterie, po•sible. 
2 k 11 3 1},]c, 'peo d :a ot '1 p by lield , •in/01, 
3 Eamer 'or lill 

.Juily,14 lim lat overivhilnmig pieronder,In. of A.C o,er D.0 
1,1 lie.v /,1.1118 we „111,1 i, imie that lic adva„tages / the 101 ine 1 1„or, 

than ir• 3611 'IN '11.1. 81" ta::. 1 r / a in agot 11,1, the writer 1 // 

.1(lii#,U 11, 1 in.illr La 4'.ardlilg 1).O 1 n / gollell] hl'ly alti,gell]. 
MS L.L:11 ·i, lier:Ii i I ilie en,wi. Pi , Hir ymall .tati•,i tii take /Le· 9/ 

- 'lli· 4,1 i · ·I .idvail ge D C [)1,SNe-, he· will maintan , 4 th't 
il elia|.1, . i,1. ]11 , 11,1| |,IWI, 0, .14 A 9'1 1 'Jur' 4, L,"1 by nu• "1"f a 

lial(ry. 1 - 1, lilm •|u,1 41t<[' c Vle. Wa3 Ilte ll CourAI ola t© 

¢ ik• , g„v. I.Ii ,•r li· i, y li,4 }Lgil. whei] iurr„it I ir light.ng was t.. 

pill 41[,I liw' thi unly .1/441<al•u 'il •kil,1(11> rn a huial: tu-, 1Ii.t 

il.• Le ell-di 1, d .,9 Iii 1 [.1 #31 .Lud m ri,iN tinvus int,Ht Ix, ex/, lid ., d 

'JI'li ' h lighl,4 w. large/' ii,pili' i•, the I••,It. mit[ie '. ice/r o 

•i.1., 1|.ible 1•,1 £, few 411 Ughts, Th n £ well and #mod," in, 1/her, " ill 
Au l 41 Bul lIU ici l. 11 liling whin i• 1,Ii,]161he dul) id a p/,lie 

for p.,wpt aidh...14 wa.light If 1]14 rumnigi,.. 0 r/lit . rras ir 

ah]¥ h,w, :,ti, h-,1 inay 1,0 with Falengllies, ther' I n., 1·(agti why In 

elat]R 1]Miliu• 1,91' 4 'Id na 1,0 built "p evi•n in m" ti,W,iN. ·Ihe 
hin-vif. .1, le .,unt, i· derp W.0,14 Jui cle,tric non ./ IN m. li a 

lir d» i, 1]b ,]ties E|ecil], liell]. Uell/,14 a. fart lie;rig im 

r *Al, 41,41 8. mi •My im/ 1"i"·11,]der will lie expeeting ili© 14. I 

I 11. t ,(, ,·. 1.„enninielid the A ./ Sy.ten, cif C e 1101 ,1.. 11 ina rupph 

„iqi'i.t•li,i• id 1)(. .4»./ 89 %,•im 'A pok*ible, hocati,e 
- 

I Il iN (heap :Ind (!an Le extokideil ti r For large -teap. 

2 11 18 'M ilic.·ipest ,]wan' of 91//ig p iweI '/ 16"6 

3 .*11 „i il[ 1,iwii. N} 111.] pli, thrn,Nolves ili a 1,<li it.i, 1, 

PER'll)[UTY 

11:,v u: :/t led i :iltern, ding inire:i< hupply, the 8et[10]i,eut i f 1|4 

•riti dicit, nood not Inke 80 murli Lire. rbi),1211 60 is the 'Innil,Li'J :11 
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GI•mO : Muntries, 1]i):ably in .\Inelica, 30 cycle' por *01/ 1• the 

peri,/iaty fast bee,immg sta].41,1·t[ in Britam .101 /0 (bloi,Lls. 1 , Al 

eiumtry the Viaolia FaL.•Pliwer Gimp .ny, and Juhann©,bilig, Dul.,al 

¢2.4•·Ii,wn and Pii,·I El.i|]clh !,talili ,]mii|les lulvE 11 flrlpial it . / 

very am mvely Way. ,]b•Willg of goed turlime and /.2,11 406 
N U 11 BEl: O.·· PI t •SE> 

Meithel noed the liumher of piwlse, t k, 11* I,ili:, 4, i „]}ONe i 1 
Thre o ],h,We •, iec •ionle•ided ti, gema ;i,id 1. ili•[r,Li,[e For t[,• 
|&1, four wireN ,1,·0 reqlun!{l. bl)<·aubi· 11']ltlng i,il'lle©t](ili. inl14' lie 
i•kel, fri,in iho neutral auid Line of the· plia•es 1'.1- sit,4]i ],)1.kst, cir 

Cult, .1, be ,·mi n!, 1. streel, whero i 'll Limd . 91/.111J 'Id thrl' wi'el 

where (}"1' pnwer Is eitered Ir N is, a ounrti, .•it,in,H·il t],41( the 
-Al·al will }i© gro und•t, for tiw hupply Of curiall to pl L'.al. 411„u• 
" [ unter' f iu icuit& 114 11 wing one leg af the Ben]'" gratinded 
ahould be pri,hil„ted by law lind I thie.k we :hould ] 1]„imp,i],te 11]:,1 
[r.I,cl11.11,1 ill NUL Fl.ilidard,Matiun lille; 

(IENEHAINNO 1'1:19.[-1[K 
Uith A C' sy'ten™ g-rat- will *.fal be ./ 1]gb plubbmi 

•id fir the li,i·ger piheing 6,1(• vo]L ·ce!,Li ti, be }-ming *i· 
UX, b ing al,u•.idy ad,Jiled in Nevel,il :4111111 Afi·-n] "lppy 4,-1 1 h prolinbly' 11 t ailvisable bi gu 113,»r tharl / 14 1,1 r "ul© 
for Keti€r /i- a.4 the diL·idlies ilf 11/14:lf, dilring .11/. nativ 1 

Iller, hy 0,•1•i,iI·rality ,]i,re·unrd. with li·*H rel nble ii}ke™tioi. Whei• a 

Li 1 1 14 311, INS,On preN•111 8 19 'L,14. t|le' Ime 1,1L. UU Op iqi ,ith 
han•fmmers, an,1 11]1·18 are adwintage# iii h.nmg 111,4 11 '1' m,irr.•svilem 
Imt illrectly 14,miectod tic, 1110 genoral r, h. Fli) mute Q,1,1,11 grier,ilili 
41< ,/ 6,600 Illt,6 (3 3{14) vults) „ pri,bahly ali advamnee 'Pli,5 1 alhrl 
qLIJ' a ..lL,):] P•04//14. Ailti,1„loly 

Tlt'...... I·lt]»l INE 

For gyst•lus e..ring n lii,derate ,•r•. 611,}1 49 the average S,,1,1 
A fine,in inwil, 1 hi' g. i,orating Pressures of .1,300 ir 11,000 vi,[th, clope,id· 
iligin theoxtert iii theatin, theami,unt of tbel,i.id and Ilic.- fil'the 
IMirnatins, will 110 'und N. be viry suital,Je Wh€r' Inic li,·iwelwi 

Strp®1 up, and I thilil• wi di-Id i{Ilwle to n.,1]tipli,·f 8.600.13 ·-[i) 
26,4.0 gLI' nnd se 0,1 This -1'In™ Di he 'ligie,li .il il 1,·nds 1., milke 
tra,™flirmer' simpler "11™Iricilill. 11¥ iearriuiciug •*fi •f 
wnidil] ch in Hol·111 i}i i n pri l'·1 1 I w ia],ir I ra 11 • fl rn Le i H e.1 n 1,0 uMNI f i r 

•li,rn thao i :,Ii ,·i)•,(litionl will•h u. n Ntri : pi>11,1 In I hiN c, illiti·¥ .inrl 
likely ro .ippea' h, 111, „ who imiwirt an,1 -i 1114 ]Ar 6, 31, ck tri,i™Airmer, 

DIHT.HETION PRE.SUNI' 
I foregee th,It 'w iettlet,icm iii a pressure '11' h will 1,0 suiial,16· 

fir :,]1 condit",11, and mic]:tath to ./ pa'tii·· 4 'ilierilp d •vill he ve 

dimr·„11 There are n goid mani p, i,11% which have 1, 11,· 1,1,em inro 

con,ideratic>„ and ronniali],3 il,Ler, 51!; re[·1 -led 
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1 1'1, pre,sure shuuld be high t.• promote oeonomy I]• ul[,111,· 

2 Il u 1,1 1,1 'llit 'hle fin 'lle lamps n the nlarket. 
3 1, must iuit 81.41,<1 3% heatin :„1/ 0:02.114 Uppliances. 
4 I i mizat I• rei.s i i L .> i i,r ilri.hal f 01 pliwe r ·,i,1111 y aud 

suit wn™I '3,•}ter voltag• 
5, 11 r,IN 1 .iereL With the preMsures cinpluyed in 1,1,3/ of tb• 

1111•'e ]]h,let· i.•ik ab liw -ii,( :01· linv tribion a™lubut:,in, light 
ing 1.0 4• 1 akew ir m the neut,·al Ilix| une·plutbo wir 0, and powt r fri ill 
¢Ii · three plu- wir©s. 

It.Arl· 1: firm, 1,1 ion,litio No -• above. th: foll wing KNes p t] 
*|.0, d [Ile ple•m, /irted .11 K.lith .U,ha lIu lu Ow plebent,- 

9 vil., 4 ' 4,-16 (Pict•:ria ./ 1,„rl Klizab,11" 
210 volts, 2 turwi,B. 
230 vol!., 11 t.,w],8 (Jehan,le'lin! 4 J 
..0 Ii# 8 1 # (C.•pet(.A]1, Kl]1•1)0•le>• 

Lt,. 1 0 1, in]. (Ji,1 aim liurg, 1 31]rl,an, Maritiburg). 
1]11 -'ts, .1 towns (Ea:,1 T ..6."A. 

1(JO .., 1 town 

T.ike NU aud 250 vi,kH filit. 'Chae £,lr UT,•Ommot, piDS8ltic, H] 

>-h A fric,, A M:i ina<ter in' ina, ev,101·© NMe, aiul kt •8 gieat 
pwy ILy were r.el 1,10,(tuu:,1. There w. uld 1,0 alle ,•r twi. ub»liuUM 
1, 111'· ad•..1 0[ (il|le' . 1 . glaudiird oi ...• Afrnall /1·•shure 

Iligh Al hunting -1,1 0„,king M,n,1 'Letiter' Lro, 11]udo 1hip 10l),410, or 

20*220 wit' Thi· nent€•8 for tho 11»or nng' Ii,we hia.ng wires 

u] rend y Himl! e 0,1,1, , and a A- vi •11 & 14 i. 13, ill/ i 1.1 .i,HM i•hi,1,19 
duiu unc / 200 vihh, and th. Ile.iting (,11(%11..11 i% 1410 tliat m aist IEA 
1„,.,i•[ sigh /-in faa , /id I.e k*pit .:ueful|y•in •i-w. lt i• b•g 
nint.in hy the w.1 , th.11 ull th€ tow],9 uilli. ilt, and uper/. 

(Il,JIN No,Hi D C. Aw,)11.. whid] 5 in it.alf AL!111,1,•i,t to uit,(le,mi 
dir'" currelit fur Sivilth Afric L, 13.'aue fer nin %4 114.ered 'reas it 14 

A.11 tlit 11'1· i},Lernatiul wer' ib|.god Vi . ti' .4/ Ill' pre•ure' I 

Alr lam],9 a. tlwy ilr-h ad th'sr m w op ratiug tli 4,)81©1]L' mu,st Le 

I·/irl g Ohe Ii,i' clic'. Bevere].. With an A C. 9/ton. n.,1 .'. Irl ./inl 
/.,/lirminK 1.1,1,1. i),ir coul{1 gi, di,wi to 100 1'4' at the [an]/ with 

1,/ 1,11"Ing. tii. much , n c(,pper. Tt w,itild qeein, ther<f, 10, thal the 

chi,ice */ lie lietwwl 800, 210. and 224) vidts, f,ir tliele are •inlv (our 

11,-. 4·1]Lplin'll g pr- Ulls los8 th,u, thoMe. Bef,•re •nit•,ug whi,11 of 

Ilip three it /,/,1 be we ha¥,• 30 take int,i ens:der,L.i•n thp ili.,·ae„r 
. 11,7 iIi. "1,1,(Irl gy:tr·in I w" 1,10,4 '00 Vilit' H·• the ....e to 

the neut.r/, 11- 1,0 got 200 x 1.71 botween lihaqe•- 346 volin If wa 

m 990 voli.i, 14„ wet get 180 vmts betwa©n phaqu No/, as makers 
of lin41(,r, cksigi, Ilinir ,.1.81,1 ,/,118 for 20*·20 volts, we miGht decid£ to 
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11" lot the hig'106' pre-re, but theugh 1.10 . tte: Ii,ih hail 1,1, •xprn 
en,·r of 290 votts for working, 68 1. inchiled W think (hat on a 1.•ng' 
of appl a,]r·L: cle 91 guort for 20 522!) the tri•ul,le h »m bul·ut out 11 ater 8 i b 
likely :, 1,0 11.u,|i .i„,ri i.1 290 1,1 11 .1, 201>. the mier/' expitided be'10 
46 1140 squnre i,f :lip pre,mre .1,Lit 01,> 1 ./t mli/·]1 lull, ti, be /„1· 

Aluth,in in the :ame plate winkin:at /]D volt·, 1 th.lik. 11"ri·Fi T. 
I :inil'' 1. /.t ' r to 'IN,k' a Li, 'iri,/1 •e It 21 M Vi,IL. 0 ..1 then• I ./ 
ail 111€·1 nckuitnee .4 W IS Ln CollneetiON wit}1 1 11' 1%.1,1 1 r /,2, 
wh] L.!1 +1]·e e •i,le to gre 'lv inci·c oe iii nurn berh im il·r el re uits M.1 3 
11(4.1,[r hqve faund [In the life ,[ half w<iLl lanilh i8 mer™ed by 
'Irldir·r'ini,iing then (11,1 4 a·Noy,11, 11,1,11'on H '2011·Volt elrellit) withwilt 
1% seri,ius 'elorince in efflcieury 11 910 vi']te w .1, Ilii• MIr,infl ir,1 ],ri 
#i we Could Stitl UsB the -=11 220.rolf 1 inir flir r [i 1 ilf waits if 
We wIshed. A 2•0·volt lainp f,ir -uking '111 1 92ihilt ]!ruit w©u](1 
'10•, Ii©rliaps be so easy to get 

6%'591'EMB OF !11·,TRIBUTION NLI'noRK 

I liave alm'y indicied L" wilh 11•ro[· phase gtmer/kn and dis 
U]butii,i. we nio 11]·wri,nily for•,d iii ll.r „•e i r 'imir· wire, f,,1 diar]LI· 
tor•. th* .>f uiurse all fi,ur wirot. ne,41 ,•i • 1•e tak•n throu<}• rv•iv 

4tri·et. Tile syqbon, DI. m fact. a very Ilexible •in•'. anil, if li•,e . i. 

den.ind Like]v ie arig· m -y particilli, part 'f lilie aren, Aun pirnon 
%,1 1.© Ilealt w]11 ··i,Jili, ph,19' 111,4,1/hi u' Aft'i· all, the·rr i, 11 ithi'LK 
t 1 1,< .ir, 61 1 al .]Ih 0,1, w,· ·9, f, we a tioadv Trip 'luor ']ric· ri w 

Dpily extenzivcly It aill me- t.,1 wire, in. ii,4, sidE' d 'he civisi 

instead in' twii ,>11 (ine side and in.i, "i 'h · i ihi·i 

.EL, ninch f,ir By,en' The sumn.,iry if ]A I'll' Al'U,"Th 1 4, 

1 Current-Altri·,irting 
2 Perioll'. 7 -50 cycles per ..... 

·.1 Numbel· i.f phases-three. 
4. (letier.itin: Ple'.ro--3,300 'ir 0100 v.]16 

5. Ti u.ini.i i pre.' re--3,31XJ, 060(], 13,20/ .-1., 1,ir,]0/ 
G ./.ily ].&re-'ll 363,./.R S 'ilicihe 
7 S.te,11 0• di,rihill, r-4 ·wir. • ]'11 Iso 

Materials and PianL 

Th]•; is a 1110!11 ilril),Am PH d all! 4..1, ill f . 1 1 h' inic w]' 11 
I ./1/1. thr• mill pres/n' f•r our inii...ion All / up .1 
11 ave 1.iii I., r,ki) rn, lil ,„·,I». u, HI i,ili A fric., wil[ k i,nw che ]6. w e,in 

Fri of the win·ld. Loca] suppliers annot keep 2/equate jocks here, 
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iliwily li/,UNe of I ll. ex(-1,1 {11 r. 3,1/ 1.f (1,0 1/ee€6 • f '11, ole cmc 11 1 

b £,pe<: 14 / illi offiw 'inild lu· ,[rclill ill:,1.V I.LA,N[ t.imil{1% 

(.,11[i.1,(Ilk.al,1, Thi aiursitv M wheh wr liav• refelied lia, lian 

+e./1,· h 'll ]( 1/'u' il.ing i. t].' 11.Ini••1 ilimpl€t · lack i ".ii],/1 1 1 1 1 

lie t . al i ird:t ' ime fl·.lful woil, 1,1 21]11,11,allig 1 iii nil. 

wll' linve clmiphle.v ],iNIilird ]19 exl•lellfy 

T|Ii' ..th r 'd 1 |112, ,>I,1'• r was .),De , LI ve ya,I, agri ilill:, mil lihil ll• 

Lil J<Lnlf 1, Ill hlitite LI th• Clive]·11111" )[' 11]r UI t|LI (10,ill,lb |1'Y 

vid'.,·11>· Ily El;•i,o],iumt .Ive©•i T,iwil Cumiu!9 will g ' Air lin..ird· 

1 1 Ar© ./IL,idv ir 11 4 /;1]el ili'pi,bed , [ the (liloti, 1. 81 'IC'UL 'B. 

Illillh eli.. W|le|, 1/ . |arge .. 1.f thi l,sk 'inll'./ IC :]AW 

i.i •he ..1, „qi[ w-1,1 nm h......'I,L :Ilir» I I.ti„il 'b]·1] lilib 
pi»sil)!y Le d•.idvailageeu: to 111 41' 1 1 •·M·(E)11,1]lid Clirllinbl,U,i·e. mhO 0 

1,rill.l ill iur' Ii,•i i.i| 1•,pol lil ..e. 't plim , nilill,I) t*,ir 

hi f./t I .1 41,1 pirlilily 1, wel lil le... pliwer 'ali, I /iIi 1 Inlt 

i, ni 11]Y * 1.1 Ilv di• 11,©se rema'kf! hppl v i,i ilie o „ umi,1 .1.irch Af . 

1 1 "vt boi n ai ef 1 1,01 fu 0, h . m thi,6 telicative elrint in /1 11!Tr 
.ir 1,/4 111111 ... in 11,1. il're' 1,/ i f .Ii,1 r ./fint ... will /,ive .I 

19 f ]I L lan'tar< 20 1,"Ve it t. 12' de.un},1. 

(.) BEE,Int!("DIRS, 

./1 I · glwilt liave t,• Cx M LIn• coimortion :s t[•0 siza ' the varmi 
Alidhet,•14 w: 1,2.Lili· M adopt Fi"t of '13 11' Ii, (,in 'vairm iii 

ni,· •„ii'men[ It 16 likely tliat the ehan,Immb of uni·l,i„ niousuremcid 
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Ilt|, Il//. m Ah a /1/te L• :Kli,ul:Ii,k L],i|A c.pi ,„ 11 6/I i„ •f thr 

I, ili' 1 ,1, Se'lin WL .l/erl,ili,Iv th,ilk lir i,/ liern/, ,•11.w 1, A 

"RIE.i,4 .pld¥ Of |LI'll 

hi Lilimil li [|10 'll/'I,1. iii 1 / I t. 1, Ell,lil" I l. ' illd,lih 
1,14' 

nd 1]Li 1,•w•t 601]I- 111 1he.,· ]1•1 I .026 (,uy . 

'11! I":h .: FLurN tequirc a c.,1, le. (lin. 2, anil'/'Nin 

411,1 N.'.11'qw.,141].4.[I,w€.id[]elot,ilhi..·Aize*f.i ,·illi•„@ 

\Ve th:i•get Iii [0 · w g. (.0[29 h4Likrvinell} XLL 8 '+W g. U)2111 

+ phir i" Ni G s.w.4 I 0289 pi,u,u·, 1,1// I..|176, 1. 111 K, 

th,•11:Fl, C(,XI]1'< [k)]IN 14,}1: OV'MIE•[i •']1•I>• 

1 lin, Ii,1 r,witri wl].it ll™ pra/]i o » Il, i ¢|•C, 1,wu, rn •i fere,i•n tn 

I can™ tc, alphy l 11 1·ni '11 1) w 11 ,;rn .uid Ni ve ]1 G :, eri I'Lut i m h. m 

1 Iii· 'in $ whi ,·r ,•Ii·rlic I. luair/4 i. e /»el fe, I. L T dA,il •ut i i• 

41,11' fir th,4 will' AL,mrnU •/ Li•i-11.j Yll i ered,11(,1 
"' d i i & wny wee u imil i®., :/ Ille 1,1//1 liu n i., I en,hed, the 

1,/lati i ..... .ind win; g-l' deairdilie 111' I !(. Wlt|, 11].Cra[ |U| 

&-s S., we per-,14(11"11ifa(,1,IN rs k •Lak' Fir Ill ' ,laci•1 
h./•,L .ili•.1.'av]|V //1/recrll... Will, walt,il.'f i·£1]lpi'll,1,1, 11•,•Irill,1 

1]cmg vi•rY ,·Ii,-91' wi,vnn d i i thric /31,rut, layri. 'll, r Il 1, i 

6©im up :i f,v y,]!i·: thi• w .14. prri.>flin: Pompound 18 9.vapon ated 'Im 

4 6 /9/ m iii Id• Fi Zi 14 0,1 that i,:11,11,1.1, fairk 

•' 1,• Lt,Nll•Al•Or, iii " u'oather, hill „110 4,all •14 rl di,rk thn>lich ·t 
when it 1 Anns When #· ruti ,'13 rt 'f whib wiw and i mn'it get [,ir.ti 
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446 wl ]Mo a il thC clas Gi Wl,·e ,•nular to it, 14, nit -preg- 
w (1 With Wate proof :g called underwritel,g' wire-iii Ama :in pro 
duel 1 billtu--g, i,dled. I take it. I)©i ,•i® 1]1: cive,ing „t > 9.1110 

abi vi .u d hC :i.k tha the weight. / 1 Iii· iii es liniyhed #re , 

F.•i· N., Il; Mwg al„ 116 46[) 16'. r·, lilii{• 

1, i N. L 16 8 w.g , aljoll (lul lb. pe] i.l 

(i ) ]\SILATOR' .r 

1 su· iii Ii.,»i. 'pliy we /1. u[€1 11 1 ",8 1 :Lin|:11« ]1'111irl,i] f L | W 

..rlia,1 wr lav' bil· itial.y ye. . used .i /'i•/ I••.1tut, O,+|liyn*, I)•1 
(' I.Im aill) ful h * 1'1»·.uri 'Luk : _luid.... tlip, liai ie *IL]| 

hich rili,1 L. 101,•ili] s m.iv |), Gulied lill 110' S.Ll . ')']th 'b 

LE d,2 ll]11,<1,2LNOUGAUOLUT.:t . tut 
16 /6 16 WE - 

hi ll hil will Wil,Jilih |'ll'' with 4 N·. thre,L,1 I r . 1 #ul l 'I • 

16,11,1 11,1· 15!it,/1 "1,1.11 N ar, .i,1 11.,lik ful. ilil u'IMI· ,•,·,. 41 1 11.ink 

1 Ar]Lp,". tilit .,1,1 Iii·ect Li I. .Il•,1,1,1 
2 L .id o ,·ied 'Li,il (I .iwil Ilit•• pip 4 

1. 1. p 1,1 1.# i'l e,1 1.LId $11,1 11, ii,ill'11» 6.,1 1111,41 iii with 

U'4 11,2,11,W Cili, lii/ 8 i ihil M O.>Ll ,/,iyi,g il•rict iii th' 

ta|}|C: in· flh•vu mt i hot' piu©• Tlic h»hmi id I.1414 dlle,| 1]11!ir 

d»Li,1 1,4 .11 will Ht,111 r n at le LsL .ii,ither twailv voars The d 
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Ji<' Ilillge i. inv InHid ir, riti,/11,•c ]Inie th,m ••1•e s) it'ai Lil 1,1,1]11 

·L|,]I,4 ive ;ullipl '11, 11 1·•M Mizi:.6 •i,fi .L,Ii*t :1 •,i tape Irmi Ul']11• Llil 

;'lili/, 1.,ii. Ii·•,rei ':idl Iie.ir©r i :1/Irlillcd Lili the. .Lr.|e• i•re 

|Aly bi I. £ adv,i...r D, che silpp 1 ·r ;aid -· .ke I I.·y 'c ri · 

BACK PLATE -01 (,141 4 1 1,i,L•11:|e· itim, bllit ddi· An· I,•,|Ill' 

It(11,1 9.-01 Imvi, 14• pi,i, Mh ll|lle, 1 .11.,L |)·/ 01] 4,1 1121.1 Aliglei 
11 1.,ki,Ii LM'11.11. 1 

TURE Tn hi •,i· r: righ! ·i ·i, 1,1 3• ig iii, 114,1, lininetar 

BAHE Te Li· if |ir.in, IrrwL'.4, tii hihr ni,L [.irlyllic lanip 

I /1.sel 'ILIg .10.. " ti, base. 

([; 11Krl 1:/ 

'|L!11.,try 11, makllig,[11,1,· ;L E(- taze, plin ·1, 6, it In,161 hn lcUL,1,11,1/ 

7 11",w 1,·1¥ ,!Ii"IN whli|1 'Ilk· LI#"r,11'f•e,| b F'r Latir.,le willilli 

1 .1..." 1. 0 5. 7|1 1®I ariper...i. st.-lara MizA of ·1!1 1,in.. • 
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inul pi,!ir .gree ti. a luindle heing Atted iti 11·.0 4) id ihe m 

uuni,wl >,/1,0.. '.gl 

(g, h.nh 101: 1/4,·11.1 01..[LI 

glill·. ·11., IAnng Lip 1 u » ami,M, D 1.0 i p,/1,1, s., 11• 4(·u I 

1,1, Thi· plilk whi,1, ut COIn]"im.v "c• rn Dwilili,L it Wii •iripar 

Lut few i..) .... are hiliti wah a gri•I[ trtli,im« -d iuil,1 Iii 

beo,nia tie pinctne It willi,1 9, ['in 119, Ii'b ti ll,1, thloc plll p|llgs 111 

ti,ini,ve·ly g,„ni freed m. (rim, trouble: 1']rain 41]illk € vc n ili, ligh '11. 1,1211 

1122:E.-(}f p 4,111 ..1 woad, will, interia] 11'21<0];ui' 1)[•i'k T]le 

71,£ 1,! 1,IN,Ii,u|' 1,] 6, filt'·d wit]L ,"lle.v lar ..0 3/rew' f pi,·hi,g np ' 114 
iwi qi,i' wir« •il e.i.h Ji ul 0 1, Hecket w rece'ving /: pm 0/ 

1 i, ,·1, ,[l.routor 1110 1,119'h il, Lhe i oilt 00 / the i ic/da, be ,1,1 TIll· 

il „ id m, thi· li.- '1']lis rover must cover up ..l 'll·10. , Arryi,C 
/ i 14 .„ppi 1] r Iwi; 1•oles fin· ri/wing the pil,$ •d th<• Plug 

p•,«1 Mi a ,[i•tae i i, The w,105: id Ihil |lixi}ile wi'c Jile' lip 

11 i, mutid Iliat a tw»-imi pli„g i hetter 111;rn <he MUM·411,11·ic pitelili 
.1,1,1 w-1.p m·L.gi, ili llie parts 1.ki]¥ t„ 0 kip,AN .11.1,1 i .L' ]IL 
i, 1.,i„ m ,1,1,1]mi£ 11,4/.lile will 1/,1 itntid the /:,4, 

*, 1.il,1,4.iti iii whi'li l ·liblk .1 well Di trY 'li.(i :el rigi•ed en n. I 

h,U'Ill",1, ! linvi 1,11 ],izedv ma<le R .r '11,1[ injo A.• 1 wid li fir· 
1 11.,i,k N LE·In, 1, '1.L·[ n -1 wi wny with a fiw 11,!184 0,1,•idl 
thee „iii. T think, br little• c,•rlri•vorsy rall/,1 111,1, 1,) 1)•ll ,'.im:ird , 

1111·d UL.1 



77 

The Discuasion. 

Mi &1( 1>ONOUGI] all·III (·11-0 apremd the vitw th,u :,i hau· 

thu·, ph L., A/(' 11!.trial il 1- , .11.·h w . su wal eht.lishe[i L 

Im.•1I (1,* 11., Whcl , N. Illa:iy .,1 i·1 i r• w ei o r i, iteil] e' 1, • 01114 bo ., • pi y 

Ind./·d% it w 'lld iii,1 / taken th' 11/ se /11., we]·e lor • "ll'lying with 

Mr. SWIN(:13·m »potcwn) 6Aid N me yeai. ae .lt MUize,il,Lus: 
1|4·• hh|.i][i d.L 111"4 1,1.- A,(2 11!lilli, 1!Id liP W. h 1.,·11,[I hkaw, 1| .IR . . 

Unining 01 1 1. vinlo Il.1 qeveral yi·i,i·4 Thev' 11;,d #,wLI d Madty in 

Mr HANKEY IP,irt M lial) thi 9,41 m 011™id,·rung tlic 'Jue>ti,•n ' f 

11!fl, b give thdJ lile.1 of ll* dinli.1]lle™ rn Ilic wat •,f 4,1, pl•1• 1•11l'e 
1 Ii.,·< 1[u .idduri t hr/t 1180 'llhcultv |ili li, :-111 NTJL| I.,7 Wi + 1 44 1," | I •1 v 

I|!,4,1 '1 1@Vel••Il,Ir h,|.Ln O,Invel,l.1 l,fft!,• littterv iii Ilip „wht linie ai,il 

„loton *erei ,/iii rwinin# it 11!qhl in a |lwk 1 Up Er .1 1 1 xin .ilitil,lf 

11:,p.,·91., ;iml :h,Ill I. th. reglplice,lf 01,2 ·41,/, thry ..·e well pre 
v„i, i r,r 

Mr. SWIMALER (C.Vieswi, 1 %„id thril (lie¥ e.,nhider•41 11„· pin- 
p, ·ili·,n of Mr S..key alid |,4 ], LIT' 4 re/-7,11 lt. Dur,g ilia t„ne 
iIi ..i. al,Ii i, fi,J -1 ti, 1.he GOV"]L,]101]1 Elitrirn.'. atid he Ithe l k,·r) 
th, 1•1,1 there wins im overl·.1,11 10,5 0/ about 0°'. 

Mr STOKER IKrnm•.(1) put (orw:ird a Qu-stion that it „,ight 

'Lachil .. 1,4,/ 1/:ide. %/rely I, w n I %,ille to linvE• a 1/1 / T.,1.,il electill 

Mr Mil*}NOITON (13:1111rlieni) a%k/1. .R:unurg (1*v . u,M ket 
Uial M ,>f in,Lihni, rv. whether /w Mines, e ... lt,/11, i m w. /,1 

Mi STEWART (B]Lloin<•ilitem) :nid sueli sots wrie in u., iii le 

The (limventioil . this 'tag• cousid•ed .1 re•!uti, 1. whieh ren. 

lir i,di i 1 Li' A C br ./ Ar Inivrrsad {rei,cratim 

Mi RELI,Al)EI.[.I•[QUF, lawn) was Afrairi [Int if ..,<lirt,·,1 

pir. 1,14 ·hom f in r:er 1.avag 111. he'/t oi' ©!rrtri'it¥ 11( ce,1 

. 
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/ ,„:1 a 11 1 „, rellvertl>1 Lite ,·c]Jal e. and a batterv zet too. but llc 

4 d lin lunl |u i,1,1 'in| lul,ler «nivert'H .1 .. batury, 81/11 wuu/J 

t,i lhe oll:vert ir, tlis hal i,0113,14. m.re tlia,1 10 0 0.1 / that Will 

biiiatioi, 

At this *age a dis< u»i.,i <Ii. 14 1 a.tothe inti™ of the Convertic" 

apieup,1 :„ 1„ the Arm »0[tition. sh uld L•ke li W 1/ Urged lb.41 
1.imil ii] ti,i illsal•Mun -,13 le lust U!]10$ sollie dej//e re-11 

Al '11,• 111,1, h inle, 4.11 31 L . Ithrts's /pi. r wa' st.ll untl:r d,/US 

41-, i I il „il thit 13,4 1-i of Mr *<1•r (Capet,-6 it w.,8 resolve(1 

Up'. i|Ii le.1111']1,11 1,1 |14'•,Ill'L/ 111' pl,Ii,]ti,•1. re.il a repol 01 

11,0 11 I „11 Il n „41, i]+ C mn,/1 • c Mt.niuard. , the fi,11.wing buing ¢1/ 

w·mind d inh if [ Il,Ll SLA Gliluill((43, Wh.Cli wiL% al]!]1 in·d Ly 01,· 

(,i, Filr eunt,nul,11,6 ourre,11 Ti.en•red i tno consu•/'4 ter 

mi val, 24{1 vi>h ·A /1, 181> ve]G "·1·4•04 (114 0/,C! I '111,11,·1 1,1. i,f " 

t hn,e wii (· •y+In 
(1,) Fm .LILL·] rairng clurent i>li thi- ililee·phase syst¢ui /·al'll'J 

'it .liu· -i.Li'r'/ ti•ii,1,1.1, & "idE 1,(Wt;111 *.9. 411• I ' 

1 01'i ioi l)(11;NON di, i gly .„ppotted tlir £/,i]/ion ,]E the /:„11.r· 
Mincilen,1,3 hy the Brili*Ii N indard» C intimwe, imci ren„rked iliqi 

il I:,- 1/,i i,1 I i. 1 h.it 11.t· 1 i,ovurt. <11" Sta i'di'rd' Com],1,L'. e bail 
1,·i '11,„,e„dal wL·rt· 1,4 ille linr: I future deviti q)melit aud 'imld Le 

fi•IMv.,·d Lv 11,1,•r %1•u o,uld m,imfv l[•il S>Nums m rLE til take adva 

11., ilf »11•[ILUg; 1,1 |1,• W,L• f kt'Jll.LI |Ibitlian '1'lie figures •)pl'ived 
hY 11'(' 8,1,1 ill,11,/ (, ill],Lince Jlulll' lli• 4.rerd upot, IiI them 

7,fl· I I I[,].la -DOD (Pirt,irl.0 and Mr iAKKEY (Purl. E]h:a. 

h /4, cul 1.1,1, 1 ·, Ii, d. .i... I. while Mr STEWART (lit,•einfwii- 
te li' flo! rrill ,·d Ori'Jig a .L 'leabluni),i the /*eet & 21 /// afler 
no- 11 I illili /1.·1, eqi'ired mile .... ./.ration. 

11 i r di·,11,4·1., Lillh. i nd the Sta,i{/, ri,atilill ('4,1, nittoe too. / Reme 

ii,·11,Al , u·,·i 'rinle,Lit.11 nin wer. 10 1. eiva from th. C'Cnvoll.,O. 

4 11'Jll'| [)OBHON (Juhatinvibur.gr) a/re>,0. /19 vip' that ad th, 

e 4,111' My.Irrin would h.'vr 'i, Ain' 21/i' for si)/W (9'n,Aliterable tilne.and 
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11 i,uk il th, i tho .,1'Ject ilf the liligndll Et.,11,1,1. Ganili '·4, wa• te 

M'. Il].4 111 th- 141..idult • Mi :. ,1 5·Lisi l, .,irl 1 be 

Mil. WIn: is 4 Gu:,in, try of :|10 Le5ututilin 'i,(ilp|,·u ]1, 11]L· rinlls' Li[ 11,1 

STANDARDS AOI ED 

[ Currait 

'2 Ol' 2 velOS Pal[,/Ilty . pL r SOCI Id 
3 Nur,11 ir] .if Thrk. Plia- , 

t ./.3,·,ihii< P./.111 06 I 1 5. 1.300 w.,1 8,6 0,1 
*pip LICHSU106 

210 oid 115 A/O fuur wire. 

0 4/49/ i f 1)i'tribll'ili ' wire 3 phase, 
7· Trulho.i»Ii.1 1""r" 

l'(11]1.14•46|.,ivs- 
Fir IM . Mew.. Salikry, Hiliy·!}141, &lilli .1,1/ I W LL,|1/„i, 

/•L 1<i' .ili Mil "i<,1.I 

An.1,»t (5) los•r' I,itioi Lq, EMoker, Skwart Sw],igla and 
1•Lid· 1·+11:8, 

13 ANE INDUCTORM F[jit OVER HKAD WIRES- 

Ni™. 12 10, 8. 8 i.w g .kil lin·i,n:I (I]obc sizeh, tile G.ini ·wA,·A 

UNI),41<UUMUND MA-lhl- 

011 1|:i .pet] af i.[& il ur [le,(101 fu rimiin:,Lend il' 1 1. 

e Ii,lurl i n G Le xm] i lar t, 1 119]Ne 1 Pi, in, 1, c·Jide.1 1,¥ th© I '1 I .h 

1 11, th 420, r.r art//, a' All, ws 

06, .075, 1. .15, .2 3, 4, .rid 'Br'llare incti 
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11 wib 'll, "In...1 li ict,] Ile!,11 I ./ . / w• ....0 I. ./ 

1,•inly 11:ed ute' 164.:irmi.U]'116 
•IET[.RS- 

t|,<il k- twi, wir< ille| r:, Le rii[•ipli a fi r U5r . , Ii,w t¢·]•bl>:1 411I' 

]1 1- !11 1, efc • 21.e ti · tli ee·wir€ 11]eters 

91ZES 
3. 5 1/ . 5,> .•:iiI 1,)0 anpor• 

I'[,6(14 FOR ]1 [GATIXI, AN D • 21'1 J ER C'111('l'T rl 

1'|114 JIL,114 1 ..18 rer/,rul Li [li' Cli,LJ,il| Lo ./• /11]•41,1 r.... 4;All 

4.ird• a...... •]zes, dullen.I•L•• ./ 

A M h° F•'LIP- i H il A "[imel [)1,11•:i]. 11 . C . 1 Everett 'ahan 

Ihi .|1·,Inpril| loil iiI ('01(111 11,11,4., it wi,% 1 CS, li'/ 1, 1.[lid n 

41.:i,ili.d-lii, al Wir.ng Rules 

"THE CONVENTION " AT DINNEn. 

c z I'liliqi],14 i'VL Li,•f 'Ji, 1.,in,11'l• .rn' ihlicates atter.ding thir 

€ i Incli'.M wir© the gul 41 s ill ille EL,0.Jilirixic Hoa.un of the Na¢a] 

fii,|,ill Illd| dilri,il Mr •1, E 1111#in (ell.Li,11,4,1 , 4 ledimil plc 

(1'irsidE,i· ·,r the i onval•Hr, Mr H. Hinkey .Vic:· Pir>idetic id /0 

Ci,rianil, 10 t'dmwl Imhxl,el, D >LO., the Depuly·Ma,rni· nnit alhors 

A 13 1,1 :' 11,211[, r ri si·n i li „.e„ ..'t di,112 1,i thi· L eli,1,1. 2 1,1 .iminug 1|54,9.4, 

1"re" "t -,r" " r (1 A hyoe (cliairnuni / the E e trical C mima , 

of ill• Durlin n Unlia r.1.rm), [)1 C.imphell, L irill -Col,ind J W Carn 

id ('.L[,1.,in Philjanirre D 8 (7 

ginii , in• Hi,•·tion, ' Mr. Whih »Diul rep']l·d M liv Mi ili,Ii,i I Ai,F·· 

1 r A up aim N.. Mr "In,In, ripl,(41 1 1, 1)v ('.imain PI 111 

< I Ilir i,irrellir,-i,Irl,1,0 /'n,8 .it,41 ./1, fl nut " a' rietal '141 

·prilfil gilini! 011 11'i· wl,ill . 1,011] 11,4 :1 1 ffl'(•S¢% [•i, Iny€d 111,1,·•solve• 

Ilwirnil;:16, LTi•1 .i moe ••re™ful evenine wa, passed 



SPECIFICATION 

ONE CONLY) SOLID DINNER 
I Nli, RI•KE' ni I. lil:I,lvERMI 'll 

The Association of Municipal Electrical Engineers (S.A.1 
AT Me,R SECOND CONVENTION 

ENGINEERING SECTION 

Natal Society for the Advancement of Science and Art 
AT Ttie ROYAL HOTEL, DURBAN 

ON THURSDAY. JOTH AUGUST, 1917, A-r 8 1··M. 

NOTE 1 f Illi' 1,1 Int M ).4ili,•d her,·in i. nit ike,1 wbill/''re(, ir r P I le 

TIAST" 

... Iii. 

12 11·.. A'i.i,12 Mibi r 
El:,111·,+i'.Si. i.in" Mi W./·, 11,1 1<,·i k M i J.,lii, 11,&1,4 

Nalill' i,·11· Al liw· #'22,11•·m··it:2'€ii,lit·.rn' Art, 

flii,irinin: Ir J R 1.1,1.. 

Mi .I 1[.I ·Al. Mi· A K 143/Ii 

Mi W M, M" Ir ·I I. 4,!.0... Mr Ji iii. M'·Na" 
Mr T vibi KA Mi· R W. V.'i,·Le 

Mi » H { 1 AliK nail W. D KI.E. H ili. (li nerat S •c /41{•. 
Mr 1,1. Parl.I:,Ii,•11+Si·irr·1,ir/11'ilierl"481,il. 

14,11(IllarMil /' !311.lilli.Nelinerrid/,1,41 Iii·t'vi•n Nal,i' Il'.1,1•11,04·1. 

Kint 1.Ith H w f,ill i i i,ri,•i·,1LJh * |'.IUmiL·i LID¤ • 

. M, :L B W.·.Ir· 

1/ M, .J 11. l. A i,i.,ix, i· 
N.,v. Dth 1/ I r. ' t'{)•H•.I.., 



DETAILED SPECIFICATION. 
PRELIMINARY. 

Nn rew'wi:JI'ilic' fnril/perfigr,11,81,·i,f illu],lant %11| beaccoptedunlogi 

A(19 1,l· Will " givel,grili'h> the,4,1 plil·r'he'Fl'b'inthe '11'Jout 
WAR COND]TION•; C[ALGI 

1. .111!L , Ililli -·• MAIN PLANT. NL•AKI. ••- 

M-'0* '|'Ii),·ill}i, 1•,il,[ Ki,/1,|• 1 41[,·ri, 1,/ihi, 1 
4· Ii,·n·D. ar> 1 ' i,ilt holith A frian 

Fish. 

.... 

EnlrDO· 

Joints 

|4'·i .1.1/*Ii,it,gid'-lil' groW hili 
pou•tr¥, 

pi,il parIii| With .·A' M '"il,+Ill 
'low iliia' a 'ail·•· ii;1 i,i,·1:119,1 

Iwel,te, 

-·• AUXILIARY PLANT. ··- 
Che080. 

Coffee. 6,1.,r.,1 11,1 ilial-Jacd,r. 02 .Ind : 'il inain'/ gr' 
.4 

10@.1 1,•1•,Ii I•·"nil,Ir•*|I...ogr :: 

Ci•ar§. 1.bon B r .... 1,•r t.. Lil•,1 K .oulit, I. 

NOrk. 1/1.4 146, .•/ 'crnmn-/1 1 ler 1, ./. 11- i,11£, Ir. In• .iril 
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FRIDAY'S PROCE=DINGS 

"ell•, i q P...7 The Pre,1,[int (·.Im Hol,orts), B. H.,ikey, A .- 

Mim . A Ih ill:i•, P J UL,1,1. c ' '1 1.Villhiv.Di]IL C,i[ 1 11 
'01.1,1. C [ 1:verer· . T Mil,i. T J "1 . W. H INati I]fi,/, 
U A. 9[oker, U A Stewal M Mi Ifi, nugli (1 1: >h-,gler, W 
Bel],id·Ellip, E /,lole, .Lli• P Fil•|.I•oul 

••4•Ef:·,TES PRF@ENT Oi,Uilm|ir' >i,dbli H lilsmi, (' .1 11]54,(L J 

CL i./., ar.'LE ]Ii., 
In .,u,i.dail e With lit i iMO] 1/ L L, p.,3/,£,i Jil M,•„dn v , nral,1, the 

•11•imktttil. - 

C tpL' PI·•,·inCO .-W fi,·liad El]. ,ived . . 14 .]e. Mecond, 1 
Ii. Ir ./1/./..4 

Or.,1,•0 Fiee Atitc -0 A M·: w i' 1, n ·ved In' 111. St ker, 80, i 1,1,1 
4 MI M.I.r 

rumn,ral --T Wmle«Di 4. mi-·0 liv 11 Evi·, fit €Non,lid 1,1 
' d D il 

N:i'id -T .Lig4 r 11•,i ·(' Ii' Mr I'„ b ...4 n,ite,1 hy Mr Mi 

Papers for Next Convention. 

1. ' Ga' Pl Int' ' F I '' Ii· (c'Lidihh i.il·To 
2 • The 1.uti'I M,ill•IF,ullirr „f .... fri:,1, I X 1...I./" 

€ .T. Evit ett i.;i,Ji.„ni, ii,I 41 

C•1,11.Le'•,rh" C 11 ..ir,gk·, I·.,-,ill 
4 Eler·fri' (: iki, c af' 11 111• 11 / 1,Ki v 1•irl E]iIi 

Sub·Committee re Dian 49·Laws Nor Wiring, etc. 
11 Will r.»it.' -hil 11„ lili ' nii„, 'lee •1|•|loinled L. f..al Witil 

I'l ,•11'noctic li Wlh ']i. 'Url [1' if CIP'·MI, intli,Il. bid ILi,inin lea 

4•r!1 Klew.Irl ,/1,irmA, ·in), M,illi. 1/1•1 1,1116.•|ii.i, Ii'Ill Wid'(4 

Thanks. 
(}11 '114 Illil ' ti i' 113 Hol[ 11·1:Ilth he<·,inded 1 , Mr Hart, ki·Y, ·altes 

"f th.inks wore unot,lid 111, hilliving. "11 , f whir:l h.il '111,+11"i,ied tlir 
0.1,#· t.„m -Tjw . Mayon, of 'row,i Chun,·,19 „i Di,21 m ami! Piele, 
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2, jit/,1,1 4, Lhe ZIK.1 [:I,41'leon :,2 Society , Mess,5 i.m·,·1· Brog 1311 ec' 
t P. a' Mi,Unt Edge.imbe ./. 1.... Mr .1 Knk]In' [n, 1114 1 L lure 

i] It.ill' Ele<:triliatie,i," Mr rfu I. 'inile |.1 hil i Jairil,inli " 

Hil,1 /1, tri inant/burg 1),iwer Stat.on'. L]DI Mr G A P,jui' ({ 11.11!iti.,t] 

Printing of Proceedings. 

MIL Cd I• 3' 111.11 '11 9 fit pi oce/nig' . 

Reso Kions re Contributions to nelier of Rates. 

MI'. UOPP ICit argued th.'t 11 w.,·. , i I tir' 12 111,1111© (, 1,8 e' , WILLI 

an 
' I u. Iii i X.[T[1 ./.SON (Port ...11,/Ii; '.imilril ('' ./.'ll 

1 [·Ii,!Ll[ 1 1, MI' t',11 .c w ] pr i. ./LI 1 L" 111 r'Id ./ P 
lili ' 

!,Tr €1'[ar '117 (/41./'wit ·.,4 1, ed -111 tb Ii·•1+Ime. il D" 
tibill,11,1,4, 1,111 d./ 11,1 1!unk I.·u, lilli[1.'lli 

delit,J £11„'.0 0 i, 019 ititile,1.lkin< 1,1/ 11.,1 Ile¥ ki·Ir' witli, tl],41 

0||| 1/ rfulait m iliw wl,Uld havo lificil thi 11,4, i•ms,imp· wn'],1 11 
Untling pur, em i 11 ·appr anil th€ r..... tilil havillad bri inter 
pri.e· 1, /1./. ./ O•im del .1,•trlbiltinlis to 'Ii· rates wore ·1 
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Arter fur.he, discus,swix. the A 11<wing re/]/lii,+ wer' adilpted. 
a'] charg= arisiNg betiv- d]/orent [le],Artmout• of .i 

/Mitipality 864,1 be based 01. Stal/a/ 1'aliff Charges whir'· 

such ux]st, and in 1 11, abselic <Ii 'Llell St.oidard Charges Ellou]L] 
be b,i'ed in, the wit cojt i' sel I. ce givew in· received 

2 That ./ '11. i,f lipi .,1 diat I i ./.ium€L poly ./ mill/till 
irr.Liu" the suixeshiu] fillail¢]4. upkratioL' 4,1 Munitipidly-, wrie" 
electric·al undertak],ig. L > „liuiate· lit.t surphi. i, IiI, fu: thi 
re ief ,£ rilies or f. r Mulocipt! Fulids, m· 1,1 24'ki· 111'18 t 

< hill·go, 4,] al t) 111Lbilrly ri ilu. Ii,·1 •.ri, us p # 

3 T 81 th rapid imitr.,dinti'iti F i ew .1 a imp r ved ma' bilier' 
Lit th• pri,luell.,mi l /:T 1 . .•,¥ re•11+ 1 /,per.ll]Vf th./ evel i 

e[£4 tricity undert,king 611 Met .'llub. ul,1 ,·f i:, lei uirlil 
'rews 8.1 ade<plate :.11:OU]lt 1•, Itile off elig.e•• plail 

1 Tlint t h' rinly 1.0.111 1 e .4.10' fuL :101 8.1)|i' lirilii(• ,61 ' tli'· 

0]ect..ty. 
11,·ved bv 4,·1,1.ill.,r :Mll'J] 111'13:40), 80(,4 iled 1% W,LILIE,)1 

Ill)1 PER - 

'1'[lil thi fin·01111' r %(1[lit .mi a, adolited b. sent to 1,0 14, 
{' led/ :if H i Lil h Ifriur n IUM]cipi 11 ie, i,wr, i,ur e·li·,·1 ·,inl uudertuking* 

[•I es,•'it a| the Conve'li•: 

11,!1•d, , /} lid ./lid 

DES,CH, OPERATION AND MANAGEMENT OF SMALL 

ELECTRICAL POWER STATIONS. 

ait h,ii, M . E .1 I , nlili 4/©11©ill.... li ) WLS t,ken am r ild. a r.*,1,1 i, ri 

w, led m M . 11.milininen,Lite limi•,re h 1, 111,· q,rnir In ·hwp, mi l 

1,1,1 ,/.g- - 

INTRODUCTORY.-Ii sumele,11 ·h, 11.1.1 lip grivr,i hi ilir i[, 4:li 
1 Nuhri -111 4,00/ :,inbir,1,1,0,1 arim <ire.•im: cont/!, dieie R no 

I i·agin, wh y t<Dwii, having .1 p••pul kt'i, u anceeding. 3./n/ .1„i•i il „ 1 1,1,vi 
11.(·ir ow n %lito '53?u] p] e:tricity supply undortakinus 

Aulh Afriea pres,1,14 inimy Tip•ililrnis, s•h :i. 111, 11/ dti„ if 

11," 7.]rt, 81,0/.lge i.F watel r ieatte]•Cd 110.11,es in Tow, s, 0'( . All .u,li 
1 •ii,(g demand maturc ren*ider.ilion b. f re a «heme .1 1 /4 4.9 _.ned 
Snme - .]rrme• have bept, badly de*ned, 1,1.1 [111]1. 11'h the• 1,LW· Iii·4 fi 

1 1 «r:,ticm 'i,%,in y n '110)· 12've nid 1.4 2 od tl]; r Wav . but 1 tlir 
etler | i ic[ mnt· Rchem# 1:ave 118 „1 •11•ir 'anv h ilir fir* w•ar if 
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Tlip .Linbor thewfori· 1!li,upht that „ paprr on " Tho Disignl 'pul. 11011 .11,3 .Milling.Ut / Miuill] Rii.trie l'wwri lii.tal]./,I 
wi,(lid lie rl, £ ./.1 .1/ U./ 

1·HE rit./TION -:ar'll' 1tn'€86/atlu/,1.tist li maue of tin 
prailill fle'ld or ii,i.,Imptivil 6,111/ yoati, ./ the 41.1,/r arslsted .1. 

d.e 4-glii!]g 01 & ' ult bille[ile Tbi• ti,w,i luta t.wi©o lieoll C.111 
4·1-0 -0 1 6 vii W to 58·1 t.'iring U,0 1, M >i·r 'A Ii,iwble <4•111.1,11,(r' 

wa·kM Il,PH'y. in,1 ....1, i t.i 1 ..ps prinu]-i ,-til· 1 In / 

kil l, ils exi lie.ve i /1 let IL,jibl Tht¢ . heme I. i ;/ i·:,1]ed 11]Id 1 
Il, |,pply Mi iii 1,111 4.1•,w.ilt' on S,LI•rila'q 

Th™ p,imt is menlio- m :mpll, rf •,f tile m;•rement ilial tlionnlgll 

Will Atid Pieli nabli· 1,) i·upe· willi the d. ini.1 

[in, 1 4•f 11,· lime 1.1,;,il AJC·1, h ,]1.1, 60 mil L· ·me, il lii Lily wi ¥11, fri 

fc•: 21 hcul·* .1 day ind seven dr- pir 'rek· int .1 p•ikd of Mir k 

i·,•lit we,+ Thi• penii,d 'r,pwN" nib Ii• Lhrit 'i[ [ho ™,ini·, 10;,1 f.iiI, 

p i ,··• the .1, thoi wi,9 11,10 lo ki, p h s Lind AL,·11 r f.0 11:1 211 1 r pra 1 1 
allv pa through, Ut thp eear. 

Afi,r Cilli ]Ilvt•d]Uilti,li,h havil hoei,ilil,•i·:ilid tl' 1'•airei •bow ili:,1 
1110 inqti t]•.11 is ern. illiel,!11 1089]Me, 11'· fitith{,1 Un'wth / 111'· 

I|.Lilh ./0 bu.' fli ...1,01| ./. lilatalled wL,lunll pr<.I ./. . lilli 
-1,11* :itvl wil./1 lifmi. 1 q.ndhv pl. 11 

r•mpt n '11'.ip, Iali• m i,• •iwill irlit]·•1 .r•6tum wi rk. il mi>a,14 failuri, 

41•1.ill ,elrine t]1,1 nve,agiri £.1/ pr Rn, un, f r ri'pars rind re,ie'al.6 

whah w u' n t indin,i <,ind moti ti r,/ple f ir I he Fillin, I f,jund 
thal hy ]•av],i• all ex'ri £60 pot annan• rn / 1 alies ./ Ave •100 raild ]]ave horn ri·(Ini / to /30 rs, :innitm and .6 m.11 2 .t £280 'ci 
ar-im a W, 11 :,11,1,6, In whi, 11 ,/ra cn•Mi,me., win,/ 1,ave bi, 
iuruiril if fi:. Ii'nfii..v id qunniv lind been i·lar int-d 
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11 WiN 111,1 r J i Li, il,i Il tbal, LIli· 1,141 41,/, i·Imuu, Cy Iwid owuumy 
0, 4/ 1.,bull ,U,}11 i./ '1,1 pr' i.rily lin ., 41,11.1/,1 1 he dts:,nor 

11 mly. a,/ dii. ..lut,gonall' 11.ll]pin L Ji: . huU./ ar/ prep+U,d 
bly iu•Lt• *tu., 12Ut I. 1,le.vd ./ • •i /y %.•/ 

T.4. Problui:, 1,nu, i ed] m 1/w de·,ign / a sundl ele,Liclal stheme 
"40 L•OSe .i' 10l Lus•, 14 oilib[LUGUim, ,- 11-I, U!10"i•ilui Ern•1 mail· 

1.euthl,le 
1 .he i. ultllii,A 'im .d i, di·si:,iri lu produi,p , !•elilul at a 

#WeLI Il!!Slgl] Pir •llelad holli Lhis atai•(ti,oUU 4 'Lke, jin 
11'-,Cl, „ lowl •11,11 a. the ul. t . WIU•] th' .61,1 Jum J . 1'.Ug Ii,•1• Thi 
1.]*H |ils /,nu Li F • , rl ]11114, illul' p. i; I i.ibly t|.4,1 Li) n' her te w .i W 

"e"111101':,S the ill:bul 14 ,·imvilwal[ Illit fi,r .Li'tilelic ,·t,lqui•* lt won' 
huve tion advi*,1610 10 Imve ni,thuied /1 1.1.iling! iumd „,Win li 
Mil 1,• t |1.Wr pt.;d buu.e·.0,•14 •4! ti. 114,%u pri-ded tile L.:ge 41•111•· 
<1.0,il lutld Whidl I lia' 1./,u a.·h,ilir.Ard] hill ,•inic .t Il:, ad 

2/44 1/,iwevi , iii mime i,J l]:u tiewei lowin. i i d uncer othei eun· 

li J' Wlll,JIL L|i· •in,/It•}t uitigl lode./ors/lieti:y b (,1.07 - C .|.Lk' 10 ],|Lk lime P.,1 4 *LI ; ]11 2 bliu],] ']i,Clfy GO 4, 

ic, Win,/. f A .4.mrpill,h 44 diffeit·/ makes. ·449'11 1,91:.nod to i, i 

pl,i,0 01' gouoi,il.1• eli·1'L,laty lili 111 /0,?i"In,. banli 
./ . i|.c (i (1iwn.i operatlim ed i ho p lant .... 'pul. t],0 

101.11 ...1.. 4'llit i·are ./. 1/, e...'.rl r. 1/11/ 1.10,1,10/ of G 

hi d ·*iguinig i plium w' iii 1.1,0 :e 04 h•in alld .tr·all/11"I: iii 
Ii]D i.,pa,I•lent. 91, i,iig,Ii.ih'v MIN /, mite],ed No 'c„guer 'LI// 1•11]4 " Li,•1]irt li 11,·me , what ni.lv prove econ/m.·a] 11, 

Ilie i. in.v '.,i.· IiI lip Ilil· ./6,3 1,1 'ill. Eteon. luctil 
flin, Thu 4 .,1,1/.•fill ./.1., and W..r T.lines mul 

1, 1 112, 111£.t],in of i ],e Fit•tle ],ir>#et, whilbt ill 
i•,le li,i'relin,© /•• 1' li,Jlk :irivanta„ci,•sly, 

Imbl nwi be fir 410,1 tlne· m the fi-In of w, sgle power station it 
N impoi a']pe 1 Lt a AH •In , f +riclhrd 4.1 lon n,uND be .wiupled 11 

(18 r t 11,111, nA,· Oxi, 11.2,4 1,1 COr,8,1·11·ti. n ;ind i )er ition 

Mt.AWINGS AND IP!4('r!' WATIONS -I)141[icate Not, / 1,]tie 
pri]114 shi,udd . obtall From Ille in.nuf....0/ i mir get t,i . hled 
4 11,0 'Ihir Ilot to be return.,1 approu, r #11 111,· rli.ligm in· 
4ioated tl•ereon 



1$:tbi' .....ig ,]Ill .id 41•·,ili,clill' for t•© p.rpos. of 
Il•1.1•L•114 hilder., thuy yliould bo oiciplett, 11] ivery i·c'.ped the 

* 6,Litig to dihpeng, willi ·' extra• ' ful p-lble. 8,ime c•in 
..aurl hil 'i (lie " eit,·al ' for prill and, m order 0 sate 
guaid th'• pul,/ 3, terest, adhed:1108 nla, be ;likiled in which tile .01, 
.Hclur 6.1% 10 I.,t' illr, ral·h i., /:ph they werc prepar. W supply 

ex•rus. 

I J·.POH 1 S -I ne u .6 pli,],in,,1. U Ims brct, well tinsidered frum 
1]01 n f JU }ili,t 611(1 el,Al]Li 4,1 Jill. ni ·111'1i•ollit,4 it w uer.,sairy inr : he 

,i, Ilitil< i ilgqi,Lir iii Lop H to tho 1 1:iLl MiLLE:11'11 L.'Liurigil 
Ll •omul,Ille. 1...9 11,4 th, tol'.1:ig ong.eer him 'limi·niL 

luil,Li es ot ' imo i,ther fl,in] ·d pr],JiL1 m,ive, li.,il in bu L,Mii It wr,2 

iii Ii,14· It w i'red 11 1, ilie .1.1,0 1·ewrvoir ini · 1.1, p i ·i,uld 1. 
lilil]1,0,1 Jii, PJ lil,11,4 rei dil>, blit the re>.L•i voir wassilt.aled somn 

Iwi} mi|(' ft, 11, (1]0 1.,%-I iwor I,;,49, ioni,1:v·, ·;illiJe•ted li 11€avy g,iliu· 
d N ini vi• tbr que'"11 whid, h ¢1 L, 1,8 'irry,iud were.- 

( L 2 16/1 i i cost / feecle' s 

(i ) Tri,0 4 .1 Ir'ng :,i L] 8 '03' of t.il. ur. 

Pli /&1' the . 1,111 ·r ..t' beer I i,ti|till reg„iding I. ,)84,bibly if 
!11'I '•i '44 w.i ('i „i,wir , •,· the 'imir,1 ¢ 10„ of eleetri<ily A ir sulnlt com· 

ri•. Ill lit.a M tr:iii414.1 ,»wer M |hi· 1,!wl, Iii'. inelry, H. tie 
,·eA] 11,•uit|i. m.,iv idle, fi,nult|.uill,VI'll t|Le 1,41 lif flirl aill 

ir,r,re,/1,1 /7 till ibfforim ./4 if p.,mic .1,· f•r J'iii·th,q, .aler 

m ·Irkr ir 11.pi! I r Irrigibi n purp-ea 
NatuL·iliv 111 r• ,re •rinrlitn,·4 mile• Nhi re In . 1,1,4 vu cilmtn 

W.LIii eppl V '1 id 'pnor:it]An i f i 'wer. .1 1, pl" •vidiN i Ilieli 1• ium 
i·n·:i, di·mrn.cl fur pc,wor, Lt Imel]I he e, imilitic fu have . /iler p!:int 

.... 1/ i,1.ther 1, 1. which n ./ riot· 1 r i lori A •lwd, vi z · T].al 
thi· peri,ul i f trai:ir,inm i.linral] lil Xmill, A fricu 1,» 1,1,1 Filwan ocrut 
iii 118 winler kinip, when Ihrre i. a 1, 12,7,1 u demand fir 1,1,rrent 
Th ·refri r in defin/0 -10 (·:In he Mid df,wil as re, irds st„rage •hioh 
Wil]Ir L,i!!ral?li ti the while'if ..lill, AN L 



Ul.11.i)1XUS AND FOUNDATiONI rili: 14)3"Lit 'TA· 

'1'1[JI - lii. init]4. cu4 'i' th• powel· It,•10:1 d,pelids Upull * 
t.c·.0.. ..e'l™ty· requires unly ' building ·d dill·abl unis./clul 
di,1 -1, ·al],]>pil . /i#(1 + L he· ulaililnery unn thoie 
w .li, up•rate / All lorn ilmwit.il bui.diwi• wil. 11.4 11,ireale tbo eitici- 

-·iomy 01 the mahiner>, blu 11 .mle:wi the lilia[ annuaL du: ge,. 
'the· ultimat · am, In /1 des... 01' 4,1 elec· unaj litalit . tu 

P."rate ele ruily :1]Lm Lt climinktm_ al Ct,>lpime !,4-$, 6 lowns 

iii .uniall .unlinuint.e, 'be power· staliti ia usnall' ]04// aw.i} froiu 
dle main *eet•, Ro tho 'ad.Ite'Ul·,il (c,L'Ures .,i (hu OLLICImg <10 li• t 

be]ng pli .nd L. ilL ne.U the clit re ir ..e (OVJ'. tile .LIC|11•tUre Of lie 

11!1••10 idl, 1 p. I ••ltic' 11'St be i 'ruilll] 2 co:,sidercd and 'Le bui]<11,12 
drnqn·«i in n,in,miw thert·with :i'L/£h'nt ./ , d. regard W 

'ti• 1JI•Strate 1114· Ilireg,illw, 1 1. .11,1110,r e1te. ·w.i tzianiples ki·.10 

hi, /**. 11, uni· 11,9talice, attel„le:i w,,s giver: 1,•]ely to utilit irian 

g,ideni. i,•ikerieh .ind, m Ln additol O.icti enipl·,yee ™ a tte,I ., 

a nen 4 114 10 cult,villi .i V. ...1./,fe p.'rile' Uns 118' a (le jacd 

'11©11 ip 1 18. I]L,Ird,1 01 the i,]kilating staff, whi,se enic."cy ]21 

t|./'i·Ii. Di•le£./ 111 111/ St©]L' Li,/lio, a ix'Wer blatal' W.L:• 

Lii,1 ]Wimilted /,i ln'..1/0 1/e !)riliclr,d 'Jea. uz. e.elliell a 

w.,rkil g 

M.VII:]tlAL.-In the or,•truction if btli.dinr tu o•,it.,in cle 

411:,1 p|Alit, i L, M it: d /.L' 1'12' 5•]i' 1,/ :• T /·,ill .LS poshible 
'1'[M an be .•,ined bri u sing Liwk, concete, or ste,A 

M :„Dl h wl(y iii *killod labl 1Lr m <,I|]w liJU· li. mak s it ,/ir/l.it.w' If, 

MI 1,1 in .Irrele (>no tow. .·.ui Ii'• ii,91.ini •,1-Pinirl / hi'p i i. 

W.ULS The il]Nicle. Cf a :rerating Et,tl„11 411,111|i• he ;i. w./ 

·min,·h 1910¢ it 1,14*er 41,rAce, whitewaded h,im the r.1/ down tl 

„live crm, fnrmod by the Armlicali m of thrw einit, mt· WID,1 i lit, 

in] pair.t-which can be wa.lied daily. 
FLOORS -Fle» are wallv of c„ncrele. hut prrimt , hittri 

ap .< 1 m n. o IN'»hed in , 4/A colour granolithie- whia, ain hi, di 
4 111 introdile,Irn of irrn nxirle tri Ili,· 1„T• dri··4.,!ir nf i{]ne,]t p a,t fi 
A clearn, appennr,cr ™ obtain,•d hy the uqr „f gr.„14,11/,h, rlrip: af wil 
brin. rei,dr,red inrn'qpic,i•u• 
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ROOF l'RUS,EE.-There 410 many And;ir,1 form of ruoi 
t, 1, * ., 1.glnecr sh<•uld w Ipeeil'y 611!lt a 41]{Jurd fulm ulay I 
uwd 

Vt'.6 T'it.2.l'101' AML) LIGH CiNG.--11, i. 1,467 i,ue,.wl v 

bci."" Fl ="JE""" 'ind » al:; ·U I.i,u,wii,uiL·: /901d bi, ula•le 
* 611 6.imp / 1, " ],1 1.iI .Ightii'g m.v L Oblain't £1 0]n a 'tor 164 
1 ut• 1 

LAVAiUltiEN **4* I..vankleh ./u iki·ou:y ihe 

IM, A .mfi DOW6 biulliU be ul •mle i malie., itiL,[i. wil, 1,1,61,/ a gre,11•1' 
ULAI' iii Plu.U,in.-, 4,/,12/ In• Wil be 1.,It:,Lialely v./)1, 1.-Wl. 

iul wau . Lir 4 .4'li, :,4,•/'i •LI44.1» 5, .c•·•1bmU, 2.D ILA' UN work 

All Il,lil. WiBILL• .,4 WIHI,L• ge.b .. .#h'•1 wwki•16 iii r.imr 
•Ii, .u.d i Ail I.,ilki h.ms lu wil . 017 CO (.4 allfi bi) pn Ve•ith lill, 

M i illi· u i,VLJ | 4, (1, lilli 1 |] 9 '14,1, lili „Uillu' b L.*'U,1611(·U L]]41 

1, 

r.. ...1..:b .1/ FOUNIN.10.4 'Alll.1 IF :01!..4 
A.\/ 1'11/iNG [[iu til[0.·ing glea ,' IN'. ,•ul],ui 1 111' ]D']1']rtal/'I' 

i.61.unud ..i'L il... .uu v... I ' ...'••r d. -tractur• A 

c ™c 16 0.§141]v h tilt 1 1.1 t[10 :33 ./.118 zi WIll. 11 ill'ki·' it es,enti· 1 
1 1 th: i unt i ," tor to ex.6],Lil€ l Le ')L iq:.i•/ SM:· 11 i wile Ji .i, d /ce]i 

'1'11. ILI,wlim, it „ mund,Ll.,41 11% * m ILLimbal• -- 

Fil·M i .i l.iiI mug be pr .·ided wli,1 /11/ p.i iii,„wntly ':1./1, 1// 

le.••1„14. it Ual' lir :k, ial/t'llat ... p....rl•,i'.1 l.l / will 

.i.. •,1. i plnell 

iv,Jrl lir lili·,1 for yoripronitifug int'.ne 'ir m.'ielime ttil· unl,!.,icid 
pa/4 iii ¥'111,IJ 41'1 Up vibidion ili.il i m im'v be credivelv clanped 

ii,111 Inilit le 11,11,1, biti. H' p ui.t, 11, c,i,•e in i prlain sttliattini even 

anty limit I thnt whiell illf• michlile ,?,-r,11 will e , i,d willi i·i i, i,•·¥ 

11(•4141. s' f ir .,4 ii affeab r,1 •frip i,r ir, el,Lii/Li"it,1101,3. is the d'A, 
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Of /10 ougiticv ami ..... withi• hiu .np: c..pt wl,lu 
Sli.1 ci./diliui. li 

aro *,11 thus 'Le whole .wua +Cel Ul. *tirk: 
.wt..... 11'•1'reb Speel·,1 

l'It Er.Altari ION OF di A E - Tht• autbor bas, FU ..Ar, dat wi. 
ce I tali' 4pedj,i; sili J., 0111, :t 1% A COInli]011 0.1•4 riencu tu li J:d i, 11.ird •i,il 
4111,01,11,pinged un a Noll. il LJ,(t •10 · eli., alid iii ducli t.pie@ *. 
i•{lglnwi.• is re,•ltil•d . •cut,ie ilie Lezt ree,ilis 

I t]10 1 irmer 'w & uppel s[,An will u// 4, Vile c/ly a CUI, 
!0/ wdy, alth,iugh Dic Livi n n· bu *ilt, 01 Uum It •ven quick- M, thordue, not 'Jw.06 -to plerci it as t• 

1 6(ler Loing /5,·ribured '1·4. a .•uy w]'10 .rea. WI'rio 
l»J i I 'M' 0/ i al d .am (110 po.1. *All 4 J 1 is L in hg) Ow uill' ht• l, Le dep-6 taken 0,1 the deptil, Gui gen€rally 1, 4 6,· fuuma rifiaL w 

A ·· Iii qi*.dily u f tili• -i . .#it 
11,, I •11/ L. I{•1 1 •ii, whi, 4™y ...1 

47,1.' 11/ an•,trio• ta 1,; de-9 Ault,tb]L· 
nie,1 %•undat.6 Ike coxidlii,n' A 1.11*1110 I rn, 

* will ]B,6 13'k 1 I:< fi,I:· 1•4/!111 11 inifi '·4 1110 *id I fu¥ chhic .ai·(1% id tgierew, whi]/1 

h.,il reeutlv t, de,de, expe,]ave 1,·aili.'ge. 
Fi,U•d.(Luti, .,Ii iuhl 'h•%,y, L. hhle[O of culicieto - 

1 =A :i. 'in the ...... type. ail 

rtio .,1,•hil- L i ug uswal I v dll)!Wa• *el i, tho (mly '1 0 ·Att of 

1/ ' 'Ic,/0 will ..•u,110 a iliffe", Ilialt· 

('Il)tri 'r. -After i fu 21'1111•ey h.in 
l'In!(1 }[1 IM 'Ieri ·· in< Ihire(1 40.,w i,n>ile' y iet a in 

ti, /. 2 t %11 ·1•d 
r 1,1• 1, 11 ·d in .,1 tHm.' lo 0[ e.tali! /1. ish a 4,4,Lite An d'M·a!]re / fl·niti „lie 1,1 tw.; 1,1,4,eh 

The gri,ulin,f i. a thm, 1,4 111,2,¢Urt / COn,le' 8.11 
/0 t,1. 'aild. with titi 'pi.: Je 1/ prep.red fil [he ¢wei'i, P.rp o i. the 13]line ri'J 'paces b. W-piate anri fau,1,1.it!,1, and nrnimd thi.• andor bo ts. 

l'Rl,ATE MOVERS --The type f b.cal» prilue inriver ailri Lhe Biza depi lidi: of upo,1 Pie 
Um plant requial Water power 18 .lvaMalde 



liu 

10 I .....N only' Mi lu•660,2 pliv;ouldy :ill61'J autl .b =mi.11 Africa 

b•lUO• m ,killic-UL i. /Lhitith Ll,rUU*'/ .11, .41 1. p•riu. Ul 

iliullgal «011, 1;L•Gili ly Lia ins'unitiuii u, Lu*01¥e 1,11 ul •team 

plal•/ 
lau 4,11'wu J. plmt k.1 ui,wiy ruslalice• • fui],ued ellally it Oil 

engille:., mUU, 1, gab pli,LIL*, dinn «ul[1 1,1.ah, but n 19 .•pU™ble h, 

day oil 11.- wilial L> V '4 1, ime J Li• iul " t,10 host 1 02 kilid Lil 

ptut' 1/ bc ..i,pled ul/,11[la LL/[L lu.Lti> e,nid'[1•116, 60 tbal lar,1/1 

•t (ti.y is ILL• 4|• iL iti O;ii:11 tli•e 

A ..1.on·+La plaril al,6,· LW pie' c.ible Li• clu place> and el-tly 
LU,•ull 2,6|u 11. alial nur pl ·Ir, W |1]i f L :11.i> i, su . 61, Ld 111 re6'ard to uil 

rripu•, ,•id :,l•in li,Lou1..ves 

111 thi· Utill er I' .Lpit'] c••As il1f ru .1/. lu ch©o.; /0 li,thu 

b U I '(.Lo huu L.la[•I-/,1 phLJ Li ©011+Gulg .1 00-h p. Get*, aud LI.e 

ililh·.ell( . Il [lle li'll,4 i 1 <te,!311, 431,]L ¥,14 .Uid 1)LL'el elkglllO WL'r€ 

|cwer prie, A thu hil..,1,•·g.LS p•,Ult Wlk' 1]10,1 

LI•.h .1 .il.iy,iL• ths:w,iwi·d wHI 1|W Libl 'r stoki'ig 'ille pilll. 

Lip,6. ..l. /10 imide lip .,f W...r:, .|[•pl·" 1611, 1]itir'Ir :11/1 si,ikin' 

Ilimi. 01 11/ cult iii 't·1 11//11) eVELI' O/<ie.2 1/1 uvil 'll. 6/ving 

. [u,4 ui.. 4 Wl(11 , 110 ./le/L ]1.y l]•ll:; .-lly 4,1 cullu•erli.,]a•ed bi 

[[it wa,• iia,il t., ' tn,igh· liker 

1„ Ilir ,·lim i,i tlic ]]il, lit i,•1 c lilled hy t]" auttior 61" w, "r 

1C•L L[liull '114 the 1,1,6111•, , 1 Ld liwn!:r t i :lic (le'li .ite Lif t Ili Cl 10|11,4 
wilt..1 ./ d h.ives the Ungmo 11 is Illed m ·lic washlignses. nid /]i 

£ '-]ti 1 14 1 [ hop:4 }£ 1 tirl li, i limi:, 1.U 'i© W. 14,1 fir 1 1./ive b.i L hin, 
1,1,wh. P-Viwlal 14 'Ji:,d€• Rgal, 4. rl 1 ]|UIL· ir, 1]1 · 1•atel ,//Fly I 

witer 

I'lit· •uthor lire; rearntly bi t.,1 let ill .,•41 111 umlie/10,1 #h i wi 

1,>,dro il,Mili ,"i·i· 9,hprrie' Iii ..1/ u.he .·. invil en•11,„·r dc•ikw,il 
al] th,· twri'ps,]y d.lill,, 1,11)0 li.ev, ;„,1 ,„ „mir* winkb, This br.tii,h 

id w. I. 1·i.wires .:ait 'll,1.:141 .41'nul 'wdy. 1,0 1,+ iii .w 

b dee ' t I./.Il ' f."d.liair; 11 irri •n] m,4 wi,i l[L ., L./.el, 11 r c]Vil ail 

rlechic:•i O,/il,c€r reRpet·Inilv· 1.L 11 i illv I.» il.1,· I i e.,ch ,•t thr 

abiwe .:el ther: 1% a.,9.!.:'ll' Miliph' I w./,r fou thi req/]41 
'li,wn, and th„ w.iter will, n fl ·· puu,ilig Irmch h turl,ine•, Aa" 

illtr> a service ™ervoir 

A 1 rir qi,ing,1 'rv 44 ,·11 1.L'·1 r' 41 1.5 'IE :wh kind ' f 'rrit o ninvrr 

nn, rit le int nf plare here. 

WATIR TURBINE©. -The,e ar. + f iril·,1 ,!I v,riline i efinerm| 
auni ion (iiI :und pre/'re into 

f A T w pr[•81]re Ttirl,in,1/ 111 ed . /' pe, Mum. /1 il /·Ir][ing 
ni r'.Mtinn + 1'121·199 with g irt i'•n p]pes 
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(10 Me,trum 1, asure tipibines riarrnin,r i„ i ,1 *€1 Cilsil,g alid 

wurking li:, 1.-rittl,in 'ur]Jines Wltl, SU•lii,1, rlpe 

Thel·£ al·e v•tioil» type„,i hui,Hii·h whuh c.re still M .e. litlt die 

1.,1, 51 "'dr L pract 'ce Lends lal.I I.·11]v irl *ne /rect 10,1, v' 1,1 

eilip.ny Fra• cG turl,ine• only fur ;ill low .id mrdiurn p:ers,il·• planits, 
IN[ 11]ipi,1• ivhi·ol ,i,ily fum .dI high pl Cssllic 1,]al•ts. 

ge, 11), CAM 1 1,ANTH.--Sm Laiti ga. iE ad ex:.1.mi·ly 

Wine, 14 ituplt/] a.% 11. li.1,111141 1,1.•toria• b id .i vc,·> ./C]ur 

·uith,i, "1.durid i„,ili,Ii a• 1,I.9 9,1 i ent. 01 .1.Iles and : 3 ]ul.vi.1 
'i| 3,/lim Th l"'lle .,1 "h Sl.lit '[L'1101 1, clcarci[ wilhorit 

Wi' an, ilier... 11 the .iltil./. iher·wor of a s."ill·gr' plant 
dec '· i.ul 'L'll' 4 [lir crill f ] al. 1 'ID)|1 /4.t ..l. 

OIL ING]XEH, -Yar],). type. il . •• 11/ 11 1&.,1 
F, Ir wriy 31]n .1 •] i:11 1.•uts, t |ili g<is lime typo . 1.191)]e, F™ they Grn ho 

Ill"in Uiff... /7,IN• 11 1> 2) kilinvati•. 

(i w L NE KNUINES-(: isole'ie engina i,·c of the Mui·e>·lin 

d. 9 4 hit.i· +we, ad whi niatbi:,0 2,1.9' be ,·im 11/ a rarnally 
t.lu l !al inier The •peed i'-• t.n o.ul to hill Juad v.irh in]V fi,m· 

i] i ' 1 1,1 The 1 ii, L Used 18 : 011]]tiel Ul g:wei•:110, bill All' gl,tdo o f 

lnESEN. ENGINE»-The lk] eng],Le is d 'ek·]it 11,7 

i..dly tli.· in•,st i'C[)110"14'LI ,]Lw im tile 11/1·1[et. Ill haq Uw 

H 1 1,.i r: wheip i .# 1,5 1.e a ' :v il·,m the ,·dilway, 1,4 where charcral 
1,! i ruinrey Lial i. IM, 2 iven luhk A a >ear> t·, nic the' i ]11 /1 02.1 

M n ' 29·· Il'r. 11:,irft fil /19. whi.11 a•·e 

/,ral#.1 111.1 relied materifili, m v be lism:, anci the en:ine 1,18 the 

/vant.1/. thal 11 24 ilwavs readv iii werk. Ord.narv iont- 15 
mt ro//. as this t/5 place Ly ©imprm/ air, w thal the heall.w 
4 11/ tub€8 nr the firinn / coat or char,031 1 unnocessar/· The 
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gener/i,r of die r.,di, ii gai 1>Jailt i. ropi.x/ by An oil tank, which 

may I *LOJ. 611ta, a]Ki thu Lu]|,Ling . iii • uu,ic, ille„liu 
/:. '01· a ga• ],I' . 1 6.milat me. 

IE)11·blkbEL E-jGlNEB -The morn exponsiv, 1):obel 8115]„0 
Imw *,al.1-]ALs be repluied 65 n m,•tulka .ruinalv uil engrile rl]L 
di*in,ovt kiltur, / /113 U„61"0 18 :1]4 it will work without #i,y 
igiltloll uppiL all'' 2Lid. 9,9 a !],4 2410 01 In.igietij, once tb: eigiuu 
4 Lee" sarted Ly 11"1 1, 1/' vapiriber i.qi und to Li Joil red he,Ll 
TIM wivie*ve expl-Lin, and the h .U if .,19=<)11 keep the 

For.ser hot Crude , ils m,> , x' 1,€ 61,vu win Lie L),pe in €1]2LL, 
althuugh thr) call:L,]t be ..9 hed•y .1, 10' Lhe Die.1 e,ig.in'. '11, 
./imnir mi 01 full /4, i,J i iii'' Under the .118Uu'l 'li'vs, lui.h 

ilver 11'.r t,im· Fill scon vime •lien 11 *111 be a, r. ¥ 10 0 1,i·imi 

er,lines 

Ii•,4/ 1.1441, · 11'..ess. ni.in' ..,i.iti/'I, .111[i III'l I.'i, b 'ittl' 
cli|Trre ¢ 111 Al,lill,11 0111 22.8 il N|„mild lie adviel 

Al•P,1. it• advalitageE r116 1[W ill[IL•wl,g 
1 1. 1.....ly 

1 Itte] 1 ill,LW 1 ]1,0 !11, {·ylk„il. r, 4 „.1, :• mi[ 11]e uu·i wil]J ip lie.wl 
ing"Ir -Al il,Lis ALL l'RIMATLUE 1(:III'lON 1% AVOIDED 

1 71]at, -11,-6% IL, 1|ll· iiI'l|LIM,v 1)]le , 1 Ul 41 /"/'W dll 

wi irk] i ig st niko. 

Thoy ni» t,•11.t Y vely haisfacti,n ir, ril irlitig, c:14, i f re,ar•,L 

Th:· g.,od ru 

Use iii I 'wd•d '[i,diii'/ 

Tn thr iabe i u wh A lili .111 1,111 I'* 11,1·•1·€:1 f'•[ t!,r riwi 'triti ], ix 
* fd ']) ils,le t..1 Vinvi·r+,· CI L•ge NIL•LlnU Slit,10' L.hir ., ry· without Ily con/lninl liavi,Il ,™©r bu·Il •eirival. 
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UENERATORH, ET< --Fri,]11 010 rep"ri g.ve,i bi till Muiti,i'mi 

Furtb r, the *",4 4181011 i U h.,viri- De']i dite,·uuued, le 

Ill.il "wis 'suril' 1- ...€el - 

(4) Three-w.,0 dlron ' i 

{Ij) Three- *i•e ii...L!11,g eli'Ir,1, 

['t' (ie•i•,1 ot rn,t Ci.1•ins di el 'Int u..Li!>· d©€411 thi· gene.,ir' 

I.Noe I ./.ther -111 111© a•Aaner 01 ·lin 1/1/kh Eng,1,1,·r,iiIr 
N;ind,L ds Cal,1111:es Il le H ittle firill. 1, l E· f,11 1| with 11 1, £:11 
if I.. 'F gui,<1 -pitte. 

5,·:116 f Imi U 1,1 adviwah[0 1 1 1,ave 1715' ritor!, N. i i. !ed (li]' ·1 t > 11 1 Ne] 
anii Hemi D-·1 i ri•wel. i,1,1 11,Jil :ti,}1 1,ittir resil. are 'ilihi,]r' 
1, 140 19:,i•,aLub bi· iliati.,Irlve,1 1 ti,]n .d h·nes ./ le. id 1. 

1,/r']TEit' -· TI,rge 're nf .1:11 dalil .1/. r :rn, 'izi· Af .L.,Ii 
"11"r Wrial the qp' MI lif th{• illtrril r r i: gr:in and ilw (le'll'rel 
1 im' th' -[tage rr lin•,1 60· 11,/ ex' 1 f r. 'i, m kers ./.11/ linve i 
£ Llid ifi lize ti /1 tli CL]lidil •1 I 

MPARES -In gual] Halittling, al'rei,]1¥ in 111 Cidi,/4 it ™ 
['9'Itial t h'i 'pares 1)'i )'i.1I•}1 t. 

IRCON DARY lATTER I EN -7]118 ,„ 1-1 11,6,1111¥ 1 he miwe 

14 i ling /11,1/4,1. in thi' 1 inlip, v 010 01,411,cor·i,i.iliarge lia a 

failing friel 
MODER' he,t yTO!11I•).'• H!' 1}EbIQN.- The swilcd,ear D• nol 

rerogn]P, 1 lie mit J,lipert.id //1,1 of the Arener.itti,4. 1)17'(. and Ile /·ifiI,Ir *i'ih cinwhel'£161/ c,tlrtiti, i ti i,litriming thrit 
n arrange. 

t, al/,1 ill.it' wl/'·h u./1 r]1.t:le 1 1,1 / c Lill I /4131/ :.%f{,1/ a.]ill 
rl, ilillitv !1. w,irlimt Thr de' e , pment ,)( 1,1,9,•rin trn,ism,RAirn 

111,• :/'iptn n „f 16'lier aild high•r prn.iqum in bv 1,11 nip' Ii,u be "in. 



sidered /1 IiI· 1·1,/hed ilie luuit le•e],1,ulet' 1. miill I.'••ple• 

riliw w•][ 41(·11,1,·11 91]©he· plbi•i],]t™ m.iy 60 brielly 91,Imli.ir.9ed J. 

f.lows - 

1 Tl. phint mul be po Const]/aer[ 1,1 'i ./.re the ..i'/1 

lellabih. 111 Woi kii' A•| '=*y fri•]t, il•!i„ li al! 

2 /,r /1/,1, l. ./ ......,ir 4!inuld lie y '1 lityilin,1 

1 ..derable le • lit 4|linild .4 <.-'ll 1, 11(• LI·si /ill·.•il 1, Itill 

4 Th. i,ii,lil':tlin' IL,wvi·i the ail'ligur i. I,ner.iiI. ./.L 
h, i. Id li al shert .i i d ./ w i E..11>le • p i./1 ble 

U)XTIX['OUN CUR.I.NT PLAN'lb -·rhe Muitcheear fm· eon 

i·, 114141 .K '4 •Ul I Hill Ir;'"Pli /1, all whil L ire .,1 :1 Itiniln•l Id 

fir,I,- 'llin•e pawls <inY ihe irip•san 11,•na·.1111* ad 1,141,1 

TH[1,1.1. PHASE PLANTS-Ow],i. b Lle Air 4, lili..Ur,4 

(·[1•11('l: OF SYSTEM ()10 i,INT[tr.BU'['12)N -Ii h:is liee, 

i, M' 41„,il] .al'[ 1],at 1 w 2,111 Lgr s len™ i,re imphve(' Whal ov(r 

Fm· smi'.1 i oill 

11 1.1111,4 111 -t of thi [,-pnwnt mul be kept .. 10. as p 'sihli . 

44. TI• ¢13•ape,V rlant M mit i'way, Ill, mil# 00!.nomier,1 on, 

sm.ill 't/, hut il '19,1,* the,1,61'll|.Lt, i,1 i,f .1 t\.int.ar¥ battery W 
bn *4.11.0 lype d pla.1. whkh 11.1. 1,• 4 if ttle dhed (urni.1 

ill'. iwil':,ruil. i,th· id Iii h i·' ili,1 s 'L' th© .i¥' 14' ./ .i,n ·,f the 

am€•41 1.inipR (in dirm (m# Willi :i rnfhifl ibl>, the haller.· 
.E /11 1 1" ti be irly 1 rge Ii. rlial>' C ises 1,11' i. 1, :i I'ri't'·i·> r,· vic'Les 
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ent™id•:uble li•er·,0 plum in caae / bicak·dow]is er during tim- 

6, 6 1 ad i. large v abu" th, i,vor"ge. Thix may i,-1· in >klk'[.1• 

Air.r.i uti gluidit)'a /Jell lin 1 11 /1 31) lights ate Swit 11 1 In For 

4, u Lie shil d.w i lie gel] chil] 11 9 1" r Ii| 4.1. 1 i Li· 1,%1 LI' i t h, n the avel·:ge 
1, '[ Justilles. The bital w i·k. wilih I. Lil-i init If the haltery ... 

Fin V.ry 9,1 11[| 'liwi'%. Ele " C vim [wl, wir€ 95'F'111 1: 6.11'3ble. A. 

h 31,1 h Aillia,; t.W],5 .41(' it'whil Nt, 1.Klll,g· thu '11,©p WL" / 1 Utl: 

briwren the ni,lers ,%M N 11'$11.11|¥ Supello] A '.Pry considerable 

arlinip' of enppri' 14 4/,4, 3. vi !1 .ing'll, 1'.il .i' n 'W as ... 

f wt.,rY 1,110 volt l.i'rips aud klier 11•;Lv he ilith -1 & wn ti, 10· 

•·and!' pow€r. 

•}[·i.i.li}Ii.LiN 2 •;.%· Acurb 'llote it w lild n t. be 2/,ti"ageonig 'o 

i-,I i ,L ill,Far el, 12 ell t 53'Am Ulith %i |Wzil, 1·el 'Mly (|CHigned by t./ 

b i. waer in, ahunihni e. Mit Ii,4 c 11,0 perit,·4· er •11•ity £2 the 

thirme, in,king it in, st fi.tuable 1„ t,Ne ;ille.rn ling •inrent o• nce,unt 

walir (i,il> le ],1,DA :. m Th, use •i'· i,ther p,111. m.,ver, 

11 111:Ly be s ife'v .Lid /11:it ·he /Ii. he. if .51,1,11111, n 11 lie,WO,i 
t e /11* wire thinal €,irrait 9,· er,u .1/, Ihr 11,r,·i•·F)1.isr /1,(r,•.,tin„ 
•'u'le·•T Hvstem 

£'WEAD LINES AND NETWORK -ThiN •410]n, ald,(iugh 
11 il, L' j. ,]t u rrel t h, ca lne pri,» 1 .,i i oliabi ht¥ .LI,/ fi·r 1 m f rl /, 

„[1,|4·1]1„1 i„ton/ption 88 a inititil· 12/alle,1 1,••111.iloil cable, i, nul 
h le ovirloikil when con'idering a nptwork for 'p gnialk r i intnunity 

11, sma 11 t.w,1.1 r£.6 i . ,/Ii.1•% .a•r „,ch 1 hit ¢ lie i p iz 1 itt le r r 

ill• lite: f, 41/ SUIT. r,HI A-, thi· m:h|,al. 11 of An L)ver|]01(1 11€twork 

F r i, ml inier, 1., kp ,• 1 • n .· Hte[]ri]b h©11 , ma ly / 1hn Sh] Lt11 

lini, i. .Iver.,Ac 166 /er mmth Ar orectrir hght consuniption. Thi. 

1 1, imi. In er,4 . r ilin ,A le, 1,• wii,• •11 1. L h, ti·' r, + pu'li, 1,1/ In 

11, " 1 11 1 /11 A , brit in nd w Ill'l 11,0, 111,· 11.)- ctin fili,ins fer 
the ·..imi h,·iww fro. i :]L 111!,lergri imd 1,2,1.-rk. wi uld , ri hib v he 
18 w}At fr. n ali overhe# network U w,·111 6. 21 55 'rhe anth, r 



kno•s fin npe 'elic ']it / 104 1,1 »lit•' All- 1 41>,8 not 

r; 1 1. .pl·:i' Inistak' af i r"ur.1111 t|Ji· 14Ed'q ]'. le. i .in ove./i€ail 
*frt 1, 6/10¢• IA,LIe griN]d y .L Clme-%W•t,h Il W[•U|1| 
be i ir], 1,1(ri· tu take (lie /wer Ir,iri, ell,1 pil|,1 lic¢,ne Al.r feed, i 

in lf' iLL.Igil i i /6 ne'.w A it i qi:h! 1,0, iii 1,4· in '1],1,16['. 1]1 1 
|1 1 f.w,/I |ill"Ph l i r im! r., 11,ir# thin, Im j w,it 1 JJU, M N€ 1, 
Ail w.,ie ..1/ L m.ide fn] Ili,9, Ii. the Alil.''Illu,U u•e •if tili• 

COX'll'fllt:-Ill. 1,1.I'All 'i)lili. 11., Gr, aud I 'll' UL,rd 
coii,iclerably fer (nerhea,i tr.ili•,rii«i,01, 11!til 

IN· . i, n,11:. tnis ait o•de,1,· ..biliv . rui.'·i Mrini •in. 

i' pi,por v 1,01 a 'vi pre b·,1, U w.i! I 1,1 qI'lt' .I,1 8.·11 , 9 i •il,re'. ir 

1.• .'p ¢ i tail bY 'ir.inn 

u. 

6%'•th n ,)ri,1•twe prt],it %. .i• Ir, 6, lude iii il,Hi mi,]·11,1·4. 0,wilig 1. t'/ bight¥ €I, Ir.1 po#ilim (hai of alin.ini.,iri 
I i ih· /401141 Flace , Wlitto '1!tral 1% El'Mt'!.t·,1 li, 1111'1.11 1,1.M ne .1,16 

fur tong, but 'limlinium lb the li,*t ri.Ii u inet.,1 k•,t•wn. 
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TIM]·dl), when joint,116 4,11imimumn, iL i, iulvigalili, tri Uie a]Ulli -lini 
&:• wne. 

1'•,m·•16·, it ruust . remenir,fruil litia. the t,n,110 •trotigth I 

141]ri ll. the ],iles iliould 68 neale' tigotho] ..1 Niev ari· 1,1 r 

4 u'll .] inli,1,1, r 1, URed iii Nple,id' ili,14' lie u.ed iii kup 1]Li, 1,11 

UID>ERA!. MAINTENANCE AND MANAGEMENT OF 
./.I.L '·,1 1· L PKil 1'1 ./Elt 1Nll'ALLATIONS.-The ougmee] 

1, 11 Li//111'itili]L. H e ]1,UIR - 

(2) 11 i.• i * 1.,1 kil-alk™ •f the prnicip105 of olectikity ano 

p' 1 kii. /:dgi, i,f Ii•:th, 1, ,1•,1 lt.,I 

MUL.b· ht i. ju i <68'ly 4,111 d |L,Wil .11]Ii .41 he ,]LIL't lie blr· te 
9,1.kly 11], 1.1 Ii.i, 1, ii, ike .,3,1 4 i.ng i r in n hilig " r ar,c of 
1]le.ikdowu, 

*ri• (I,imi . .... L)' , ir,i•,], Il w-I;i,i,p bini th. ei,Nt W;™ e.,•4 #re£.t 

IL,u I ino qi.ly ·i'Ii/ 1, as me nt a ./ vulg or 81 1, :,1 i 91' Fel 

..L· 1 Wi !/ I./C> blcuu/e he i,to u.l,o troll effeet' 1,i <inuE•6 

&11 /1 N 1.e kI,ili,·M Lih lic,ili:' L·e L. di d,1<. 1,L l!1 u4Lla.il ablo I 
1,!Lat.i I knut 1 1,0 ihi' 18 117'p,•11'i]Li , [W•£1'11€ (in, 111 1,1• stress 

·mth •:'s ilatie,1 dchvit. al,i,ut 2,1,000 imitb per· .innum .L]Ld •1]L.•i ttir 
n „1, d' n .i, Iii Europ. t i elli<iemy of t],p batteiy di ,],1,(,1 LO p 
i·,·al Thin nip,iti' al»ul, 9.4,>fi 1•IL]14 ])er ill?Illm-(,11.h d San]'.. 

11.wever,lho Kroat&.t i.,il., in'lle;,Lillir'11 i.r,•i,1, i., ful 

"11 i], lri „]ne P 11 k,·s 'ho i ligille:ai x;,/ pm,ilii [To is ahto t, 



. 

tell firi,m day tu day how his station 1 porfuria,ingl •11Jd is ;rb]0 (,3 
det..1 ..L 4,1.4 i wbollier there is any :ciago 

Fu Le., he will ark«e Ilis work 6, t[14' ever/Iraic will wo k 
#Li,othly Fiu "'ance, tlic iuse ul uwilic.,ii LI.1,•sililst.1,111 11IleS, (•50 
41Loukl be exnumied 4 lea•t ttlree tinies pui week. 'llia J ig [•19'er,L 
U] 1)0 Wil»/ N lia.u, but it l. nuL, . 1,- I nitai.. .ill of liuie 
i V.,1 M.]y if LIM, 11»m.ill di es Lis wurk th,ilini hly. Li Ir, DV ]OW]]6 
. Sinh Aili,I the at:cota :ic .ine.[ wh ia' liees £1, ilarrah wood 
lici· Tile latter grow. quickly, 0 111]|066 8.Lrofully w.ite loci, will 
..4 11]' (ill• :rs /)40thel .in'L th, re|ly L.1 Lise . /hirt I.,1 ident I 

1, 116'14 4-'02'lly Mati) hhab ,!i• %,1,•1•L•[ Iwi,Me· engl]:Col·5 

arn(l i 1.4, able •i. a,1.wer thein mitifi. o,ilv aili[ Kilickly. ThoaiLlhor 

hi 11» 1)'ink 111, r e "11/ 1[ Ilip 11,©le!:. ·11:· ;min, 11' if the ari, 1.11 
HIi· a ill ,mldJ tilf J i [al],1 n.imn· /1.a tall, b„k 6,]Li •r€ .ivi·„ 

Fulrl- A "111'L /4 out n spikial Lk for 0, callier 
Will, 1,•IN Vir. i./ I,inkk, ppi]Lu, .llI ;1, C lilts IN,Il |k i i.li* <1 8. Cr,11 

Ii .in, l 4 r.l 'i' t i i.] liv li ' 1 /1, i Ii, nimith Kl.,In[,1 / r...'III r 

Al .1/r(]iti,f ]4,11'Infut..Ilier,•Illnll,|1.hilil •11·L.1,1..,i[ Iii 

bil ill. OTd,11.. v r k 11, .i ·Imill 1,·wil .(11,·. 6, be 41'Le li lifTorrillia• 
11'ween r.,p]tal :i],i '11 1,·•Il eN'i·]Uti•ii,o 

TWAIUNG Alpil 1·XTICES 11 4111 UM 1,4 il i, dei,wn,1 id all 

1•'11 d Var -general[> a.Miyt in ouladh in,nit, i,ance, maktn• 110,1Ae 
Mic>],1 Ye:ir piwer .Int·inr Woik. Aw,((111>fi# repalm. lalhr work, *c 



Thn'(t Yolir-,int[ i] i,f intro fledler rlistiwt an,1 fuiar hi,urs 1,1,1 ill,i 
. '11,/ge 1/ 61:|1'll'. 

1 1 addition, each :4]prellute is unroilled as a btudent of the I (· S 
e|irtli .1] 1 1/11 " 1.!g t ill'Me, dlid ]8 :19€ 1 oue 4]1/ a 11811 1 91,1 h .3 /13 
t 1 <li, tlie tice™ary hm/-work TIa iM ditie in ll,e :/hor': 01!irt, 

di,til•t fuJ poini' 
1 n the -dieve ways the kl,/ 60. ne /• k.. 

CONCLUBION.-The auth n intemia m giv, IIi, 14.iiI„ a main· 

Pi, ili• il,•l s „wy with 'he iii„,slry• 11,m·rv,r. th,· ,!:thul will bi• 

A paper liu tarl" p].lui. 1].c aut]- Irr- i.,ue-g on 11" 
ile, iii' 1 11, iuble,1, hut the i di wing 1 t/ul it[luil' ]1.1,·e /21 19,· I pr 

11 ilmed f Stellei,D,is:·11 „nci this givcS 13, 4 .·il, rrete A m 1 1. 'ar]17 

The Outial sh,11 le.9 ·]ie 414 liu ,"ill)]Y 01:Mn In· f i· pow 
Lid ]]t•atr]2 1-lirisi• at .;4| p·] lullt W'lt|,Ii,11 lr,Ast'lg 'IL 4(U.U.iti 

6/ Fo, lig t.g . elnth't M.111•r amfle 1 1}i, 'cheduled rat• Der 

ilver H pei i d .,f Iw, >•eau 1)re rd.,Ig 11,6 11;kte il' tile mt. 
I.'ll under th. ./i,/1, whi,11 ..1/·mil lilli lie 'ill{1 

(L' lin tile lial,ime W the (itirent 114(i durin• r.· 1,1.,th p,4 

unit. lieu:, the rale 4,1,]ici'bl fii, Parre it 41'pplied fir lin'.1, 
81,41 piwer i.Se. 

C ) Thr ri nilitier, 1, , r,yard 1,3 2,084 .Im( tiett e] irsres provile a 
fi•r in . regujations •h,111 apply 

4.15 811 LM .ny ugh,me?. Al'i w.,• 6,ned by twi• Inet©/ prion 1, 

1,4 }Jainulgati•in . thi• les,11;11!im. di€11·/ to t,Lki' i,dv,inlriK• 

pwrr Iii fli...e will the inw id i iiI Ii[ the mel,·1 . .]:d ip 

fund h, th,· i,instim r 11,0 an.nint //Ii¥ Mui,1 1·i,] 911mp, 1 

re•pr[·t af the <,imertin,1 / 11,c rxtul itia" 4, diSI,ell:/ wlth 
Thi• :inth i .i].i thi,12:flit Ui,it n wi,ulil lia•e 1)e•i, p,i••blo ta jovt 

|/InDLR I Hpat,| ./1 1],k•eliletit.i 1,•od 'ir *liAH,g M 'Ireet IL/*. 
ill,1 6,1 , 1,·,1, 1,·r nill t I „f i Ile vi ';ig,· a dr rl·,(1,1,4 1,4,1,1tq. Il.£,11 

4nv wn.IM•• 4 int, rrgr.d h thiA Firm€h if the djeet /r authin 
I bi· plea.mt to supily a set •,f blii.' prints Th™ i. In mp rtnnt 

301·11 1,1 th:· 413'irT, lif rl 1 [·twork if it ]5 to w'irk '11' reliful'v 
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1 li]·11: r. /.,uld any monil>(r wish to have a wpy of the art Lif 

uprly unreal M M,iy, J 114. un ilii,u th. dulh, [,17, 11/ 1••11••Will)• 
aini,unt. 'vere 'live',·ed 

- 

Ca> vii'ki'll F 'ind flo 

(b) Fir It:·now.,4 {Depre,iatiuro /,4110 

in•.9 44,11 v ti, '.Jin[ rli,wH ' m.ikes El p,]m,1,10 U, MA,· r|MA lie „11 ri,ki 
h I Leet, a s.... 

T.0 antliz:r W ni.iny ],i'giving• w·lai Lo<piegred zo c, utribule·ttib 
Mal. bul i t I-Ult' in .i·flil r]1• 1,0 wlil c©li,idor Ii,•,i•LIC 

The Discussion. 

Mi· lili,1. A D.ELL ]4 (gul©11>10-0 exples,·11 44!pil.Ne ;it thu 
1111,11|lol il Ill t•• • M' 11,1.11 011.Il.L• 0,U[i[ br· i,md LL lille (1•y 

'11 Blirr'el.1·. ((']adudO 1.Lill,+d it W' 'id he I,L»Ilde hil 1 Jit liu,Ab 
t i |ie....ed 

Mr. JAGGEN ([.aily,:Ii,th) Mi 11..,i.liti , p.qi, hz,J P,.·hal,1,1 
Ill ]NhIP'•.1 Ji,7 |hi englleelu al liu .]na|,01 5.111!,iop.dilit. hi, ,in 

LU/,10. 4 ,*lan i]14 [4,/ SUL| JI,ml. ,r far hli],]] Mufil Ip.,I]he, nited 

nl.L·Ji aid fi'ed wdler ]]i?Ati•El, c-de,14,44, ele i lili thei, i,B·,ii,1,1 

1 Ir ful hilit' I, All E Lrfll n • pip,1 whili .L · w•1111 remon'burnia 
Thi 'llgat y.· Li• 21 1, „vid, well rillul,red lal,1,1.Llirries, eli , 1% a ©ied 
niw. lili 111,· du,wl),i.]4 that U.Iii iIi· r'id 'IW.iv' nppl'er·]at tlle. 

Ii.+D n lk/, IL/1 4 .1 11. Di,11,1]is, when the• 1towlie€*1 hriN wor,i oF 
Hley 'll- 1U11 Wl€il, |lit il,11% i. Laili . .i, th' igam'i/"m ,)f -PI· 
Ilp#LI |1110™, 11 14,4 1 iiI i.,1„ (Ililw thi[,1, mni,• .i wpek I 01,1, afiaid Ilw 

at pri•wint. An iii paiwiu, 1 Ixam,1 i :it ini' i sav ' l l ir twi . a Inf,11 thi 
I 118/Jil|y 4/ 'i. 10,1| if iL i. (Inrio pr perly. 
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Reply 119 Author (Mr. E. J. Hamlin). 

WL-11 Do rli,LI,§,6 .1. dle, ./ lathr• •CelA•41 41•.lut thi numt>el· 01 

Ila(ling' di- 1,1 .i wy, but 1 -11 •)1]k 'haule hin. thu· t i. true 

,©n,.il„ .,/1. ine•in• 0/Ille,loy, 
1 illi iti/,1 4. 1.,it 1 04'Lest . 1 Mi Brit·.Ic i.,1 Li„'ks ard li.U, 

Fll« theN, ...1 be Euppii,u. 11 1. a pity 'ilat tney COUk[ lit L 
111, 1.le'i .1 -10 Paper, 1,111 thi ')/ iii prin/,1. iliagrall' I "... pi i 

1 i,„1 L ],ir k Mr J::ger fon hi, kind m,inen™ St:eal n. 
Nalo-ly, /1 rim pl„Ills .ire .1434; eloili),•,ical fiur hinall p|alll.4 11,v 

WbLM [ti/Nal 1* 11#Uall¥ larger, / i. m wr, hi keep a /. ka, U 

1. 1.Gaiy to keep 11]e rege·ye plaILt o,ilstantly wauned up » Ii' tli 

|11' ·iblo l© „art .lp linkly Of einal'® 11 may be ar/NI |1.lit 11 (1(106 
11,4 requi•e guite *Llch # ixpcnetive« dilvern, but t]•11 ilues Uot ieull> 
e ./1. fol I p. /4 li ke./ i. I le'li.e].t Jrive, 11.ay». Ilieu, 

A:, iegar'IN d. 43%,unin,Am .4 Ge € vwrhead wi,il. 1 w„u],i r.mind 
ld: Jaggir thnt Il is l,illi' hy '11 prentiea, whi' i·*eive very htile w ici,• 

Exchange of Obsolete Stocks. 
M P el.E ilm, Li, 411(i „ haci hcu,i ln,i•KI I t } 1 N 110.1<0 111,1t< 

aidde,it .ill,· 1 hat -1 "i Mul,ia, lity .i,• i„ ]Ii, 41 0• ·• u•e m te i d 
whidh El.,Linri i,+30-d, .L]Ld •I,lih Wrib regarded by them ds being •' itodk. 11 ]Ui,J,ial,Ind 'i 'in t|];Li (1.en. uilglit br ulair 
Mu„„limlil, •s wm !1, rly placed Of haviNg a slit plu• i] Mmli] M. m'it el·i '] 
w 111, 11 W might, hi• u• f 'll ti i .1 n 1,1 1 1 ; ],1 ai C 11 [' Algge»l vd 1 lial t 11 n 

Mr !:ELLA /·ELLIS .tskri[ 2 illi• prices aske[i for matend[ will, 

The PRESIDENT said if thi ,·ir, i,lii,i,ed the'l· wn Clerks askin 
11·em Iii luilil l]/ A™xiatiou with I .Llied... if 1,1.10•e itilt·1. ni 
'1.imr .1,•114. ./ upri, recript of thi• itifin,iltlim 'ir[·111./it 'Lin,•12 
']th,r MU wipolities, a veiy iiwful purpose woutd be Bened. 

Mi. SANKEY (Port Elizahel h) 111 „pht 1]wy ..Ii "Id mil tr", 
ni·,ki· prnfi« ail ,·f t"E, reqpective Muni,•palle.es 
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Alr. SWINGI.JU (C:,petown) thouglit rVer] 11 !1]ey 11=51 .in) 
rew]Lit- Cuu-6 "/11 6.0 h. the bug mai k.1 8, b.'hi,g ©buies' 
.* 

two PHESiDENT ritarked dilt any Inldel/rnill,Ig Lume te •,juil 
M 4 'ply L(. {irdulary 8'J'k'. Wh.rh Wet' re,ih·y 4;1[rib e. 911.11 8, cay p' r 
Wil L;, ete., but #/ obsulet. Glockb. 

I 'nit|1•11) 11 •43 re, i]ved 111.,t ,[w '1 wil ( 1. tic; imr (he vra „ 11 4 

Mtlinapsh:l€' lie m it,-1 ay IL• Si i ,•i.Lry Lu r ,]igh n *hed,ile •,I 
iL,Ode e|(iniud sU,rk•, wtth .i .iw li, slull I|[lek, I]eing axeha]#•I 

3.1L1])|U• sti,•= wh1,6 Wirr r, Lilly -Iral,le 

Appreciative Remark.. 

/rl,1,104, in whi<!1 thei' le''e,Jid m 1 1 11 /In,% 1,! Ilie vil,Ii, if thu 

Le PREM]DEN'r, h, rtply. En,ir kt·,1 N [lic i ililvel,UJU [hu[ 
i,ite n vely 10*ful ./Jillt m ....ip,i,1 +h·' 11,iiI ilit " .11 t·.ihe• 

•,9 11€1,11/11,|ie. I../111[·rb.„ JI, ih, pl" estefile,1,1. li,ii,i,LI, a' 

VIal to Natal Agar Estate, 
lilli?,Ae'liL,J•t|Ji·,lt, 1.dir':d •u l li, Nalit ./gal ./.1. 

i 1 •es i,f L Litwr pinlili t im wi™ 'oem rind ,[el, iihal, ,ind i 11, v lit prin•, 41 
a .ry ,/teresting .ne 

€48%12,05 
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NA™. SIDE·n· rom ™E ADVANCEMEN r OF SCIENCE AND 

Arr • UNION OF SOUTH AFRICA 

Municipal Electrical Undertakings 
'Pwier Rea.3 Ware jh: dnginecring 50c•un ,/ ihe 'Durbe,i 
06„1 £0142€ on TUC/ov. 28,1, Aug,ni. Ill, 

By Mr, E. POOLE. AMIEE, 
..A-*,t 9 orou '11 2.1'.'TiC.2 6.'ginter. Du'Eon. 

INTRODUCTORY 

EARLY HISTORY -GENERAL - LEGAL - LACK OF 
UN1FORMI·rY--SOURCE OF POWER-COAL SUPPLY 

CE•GRATIO• DISTRIBUT1O/ FINANCIAL 

Boikrs. I•ni·ral Con•rol. 

4,re .ing' Gcocraton Gerh"d M.,1]14 COS,0. 

on•Icaser•. ./Acrgroul. 11/JI.. Depr«•ation. 
il Eng es. Rcr•T(Is \pproprlation /1 P•onts. 
./a D. Sub SlaI,on&, e•c. 
encIaturs, etc. T irn'. 

'Wltch IF ir R,11'ut Lighting 
I.0-1 Facter Ir... Services, eli. 

'iring 
Torlffg. 

S.I 

{WI' Talls an' Cu.·es relating 10 1/· v.irli•u·noertall/5..1 



EARLY HISTORY. r"ent time it has grown M Le /• 
A few ye:.p /:0 l. .trn,ripall·. [drge' n,U. r. 1 malit in South 

0%.·ned clectri(,tl 1Lnder•,ikings 't Africa 

is n.w th' U,•L•Iri of S,inth Africi could 1'[ETER!.1Alti!'/BL lu:. 
€•ASfly be ©oullk:[[ 011 {in, s han•5, and 
from a li.: i K•in•p•led ii' 1904. Irc Supply •as ciramenc€(1 here . 

1805. wher .r •l,UnCL| iook •ire Ihen anli' iwer die m•I. vii · 11!ocm· 
fontein, C,ilie li,wri [)Ull,114 +11•1 *• ]1|, ,i' 111·t.L• ed lili.. 

'Veuah 'i•<, / 1.... in t. Town 
..•, joh .1 0:/,1/, f.:t,1, mit', 
I.,1 ..crm.iritzburk. while le•· /911. ·ind ri,-Irite·,1..i 36 K.W. ulle 

r, M. to-r; Ihich wrie contri),[ed {lriver' 2.000 vat nlirinater. Som• 4& 
•74,2·f milet; m H T. rverhe td m un™ 1,cre ./. lorrpanle., Ili. Claremont. thon ron lutli liati• tr.,4,•mcr. in in••¢11CY, lire I·,]Ji knt:3 Town. 

·wa%tie, Pre·tor:i. and PGtibl supp]y .' few lingumrb in •he ntigh 
bil/,1,1 [ !11[ dhe 4.... led 'o the *Tl. 
rrosent Minti,in beii•,r M•arted in 1898 

•lf the x·Mic men,ii,ned inwl••, /. 
1) •4, ] abt 1 (,i•di,Ti, .ind 1·i©termaritz· 13"Ril\N. 

1./ ler' •u,}pl.r : el•cltic tran,- 

iuM I. wal ./ Iqrhmi R, Ui li· C.*p' Cori»[al ©, 1 :ni.•'1 parl kble engine 
['i,wn trami'.iyj wA, u.licd by I ./. /·mir/[ ill!,·/,4 1/ 1886 Iii ilic 

prl.J•e 'Impkny. '14 1,0. a|.i,% parc M.irk- Ililice fui JI'litil' ttir. Town 
Eli./.11 and i .i™]) 11)· H.1[1 ( ]03c ,>Y. S••nic few ycar• 1:kteT 

'1'ho early Iliqtni·y of,-iout a larger pl.uit / t [ut .•wn b. I 

twelily 1/ Tive•ity hw· '·,·In 1* n' pr vate (r,mpoi·, i••ih nu •thcr ri•hh 
Mni,th African th elcecrien[ u....]CLI' •n pertrissi.in zi, dipply in tlit· 

centre '.l i•,In, until th© iv.L' mi•srly .i••(ici[•cd wi,b 'iriate Crir,'i,r,1 

tion irecti·<i ilw•r 01•,• pl.•nt, and thM vin"]Ii·• • i /'rt, 1[•1, i,ile'l"'r• 
•rking the le:Id in ihat dirce•// atic[ t•ey did iii 1807 .t elif· Mi uri •Mi· Oill 

fall a bnef 'ker,·I, 01 a k. VA,11.. of chi· c.v ." 11ii 1]r ' Thl• pl:Int 
r... •„icli lil.h Ni" ed vorticial w•re J.*t'dled mil well . &1 0, 

. enginel ana :iliernoti•. for [hi· ...ded 111 thi• '/cr rn,al. 1.11'ing /:id. ..r Th•.i,·un 
JOHAINES]•fl... 110.1.ton ,• Ii./lig m.lehint • th,1 

•Irect lighting, w'uh u.i' c.irried oul 
l'hc ori.1,1,1 in '.L]]:.:in wa: In the by th' ... tip' m air lamp h•ndh ©1 ihe /•,hanti<xburg 1.;ghting ,/ the liod hicir ,•P<I •d . 1%·h 

(limpno>, :in. con•Lit,d /1 a ./.1 
IC./' 10 C|<C#/ 1,/TL hf It driven n,unn, hi,)01. din,•mi. 1114 hon 
nresent 31:i,vin .it Al•ic' Street w.h 

Ii./ engi•e which wa. laid dowl I 
built, and :, suppli e M glven irnm 

ai• epe'imint at the GUE ..., and here in He arldimin, weic m.,de ftorn tureto linli 
i. Ii· 1©,irl in, TE awri, irid to mi·i' 11„u.1, 0* .1 fi w u., r 'i th,· 

the r:4]3' iric,Ir; i. lirm ird i iirrt,t r'ant ./ the 1'„int wor]A h •d b>· chen 
w./. al- purrha·ed frum the th./ ber, /0 firt ilf AMI[·, :infl % i. cl],he 

I i.[1 ' Imr,I 1,11,[,Iii W[,L • N 1 1/.lk 'llently S. per. c 'led .i· plant ' mi,ri· 
p.in. fi, 1908 .r Dum:li Towl, efilcient de@ign. with whiell the ile,¥ 

Con//11 ton. ./f r rhe c 'mil lied /1,4 • tion w L e.i.ipped, 1311' :il /1 

and clectric 1.•rk, a, .1 cost li pregit tinac verv litth· rern:uns . 

£165 000, whicii, with the Iritbl• evon dhi. - Dilil' iht.%11'Ii, . 1,|.int. 

m "i dilighilig n / w 1,1 11·1·r /,111,]11. tric/3, t|ms 1,1 ./ ha. been nupers/ded 
A prcisure ...:er .. Ing,ine phrq w. 'il.i,1, I ball greater emcioncy 
u,i, decided !.i, and r h priliahly .111 in the fi,nu el turbines and mnrini· 

le. in orr r.irn,•ri nt /1/ in,fur .. bollet. •if 1,arge c:/:irity, ./' at 
..ile rc·u[• whieh all.Inted in . 1/ di.ant d:itc aiwther .hang© lili 
1 L. Ca,2 Al]3 [hi· i Ii* ng /1 .-e have li be made .14 fic Frent 'ti· 
whcle ,!ant 1,1 19/, iwl,•h wa• sub. hb very "'r ipan; for f.,ture " 

.iuild IiI a 'tem plant, and ./ ihe tensions. 
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CAPE TOWN. £5,500.000, includ·ng expendi¢urn or 

Any e,rE,· 131'tor,· 01 Ca• Town ' .im,1 i> :. ni[h w] rh Ih,rban, 1·.a·t 

•lu·t refur to the „.burbs :1150, * 1,<•ndi)/, J.=nesburg, "nocnfor,leil, 
[hal Cipe Ti'wn h.,• i;btorb• Pretorm :ind most Piciermuritzburg arc 

I the .ill,Irl.n m.'icipalities. Iici it .·Ii.,drd. u. •:11 a. clecu·Ic liliht. 
wa• the suburb ,)1 Rondehogch that There re :evel other 
4 t•unicipalit. inide a itart with thi' Rupply e' 'ihi, I' Lrell.,;e their rtirrent iii bulk 
•• 0Ctricitv fron, .0..ny Unck//kinr, and 

The plant ans:•trd of n D.C. -4 carry our 'lieiT 01,n distri- 
# mo of 44 K W. belt ... from litition work, n capital expe•diture 'f 
1 'team Ingine th' system of 'Ntri. /mt £170.000 bavir' been ineurrcd, 
hution &0 3.wir p, 220 wilts ini•udil & acr{•55 eMpenditu. I run· 

./ 0.·r, an£• ihe priee was 1,9 per 7 ert on wi,h the Iloksbur. and 'IrmL: 
unt t4,IL Tr.•]nwar· There :irc 1,0 * 

arl•er municipalities •ho Th,9 hive grante' 
CO[i{£%•.0, 1,:,4 ae<•uired by the· [,ill,(!4•uns (n com•glili·: •hu ™intwl C.'pe Town .ind ./burimn Syndle/te the .Iwile i. th' ch·ctric 111:lit under· 

m 1893, 'bo init, 1 led A.C. pIAnt at t< 1.11, I.. th L• cap't•• 1 expoil [1 tiurc 'm 
Rondebo:rh an' 1·/mou·d th' D+C' which amounth ro .bout £28000 
Ant to W.berg. / 1000 .. Cale 01/. ci•Ic/E•lon are :/ Caill .., hlinsull i.ighting Co. to,ill over C im,)6 ...v, Port Elizabeth .ind Kim affaus, Ind In 1903 h. insta[.. .r· Irrle, where ther' are 'watdy hine ,/. 11 Clarem•int, .Inch unni·d .lectric tr l.la>•· en;ibled tb€rn . /.,1/n Ronde· 
11.,v.h aild .*g. The grnud •ta] of units sdi ./ 

•,Ii in n•1 ih' variouN iinder•akinq- 
Capt· To- 1,r[N'r d•' not .... 1.-1,1•' tri approximately .....0 

m,blie •upply until 1895, .ri by .1 *nre at Ihe € mgram ' will 
whel a In,·il] .' ter 'ii.ine .1/nt :,•:, be ge'l /]int propi,rilin 'f thil /,tal 
19%talled at the Mi•lteno Mervi,ir, Int. the t·arinul .i.ni h:iye /1,1. 
with an :,aumul:11,ir .tatiun ac Dori) out ard :,1/0 1- the unit. ./.· ci'. ht,ret. 72]u· *m ado,]ted wa9 the Hed 
11(;, 1..1'. 6,/. ui•b 110 ./. be 
*·•n *= Ir ' ill be sten thit Joh.innedum: lii'· :i. 440 vol. 
a• rubs le i,u.rs Air mr. r.. 'is ./. wAh r ver 26 •illion uni·. Lind Air· 

i Ii./.1 h I, 3 I•'I 220/40 in # ver 20 ni,1!ion un., ,ell w,'ll ii, 

1697. he••·en thtm 1 1] 1898 Dii, 1, Nlightli· more thi•n all SLrFet -ln ( 1,]1 

•erted ;nto a gener®r.K sti,i,•n, an• Ihe /*bi·r t,1wn•· ,iut •ti].,·Iher, ilin 

Was 0•dially added to until m :ic/.* in•:re.- over 14·ban being 
when o r.bang i I ' I made . 1/c pub :,I[ ¢ iken up iii •Ir.i 

prci·. power -hin ill»k Rond trln.Wily Ul,IN. 

All le munich}alities of the Cape 1]nlike /*d, ele, trie lighting 
PC,Unsu!.1 're T liu <nrli,drd 1 1 11™ h. pr 'iall> the nionopoly. there 

'wa Cily d Clipe Tuwn wid• the b(Ing ne Ma· works <>tbcr dhtn in 

.C,·T•lioil of Wwilie., whichi however, Johnnes·>cr. Port Eliz:ibeth, Cape 
! d.'s a som' 11'lk 'upply fri" Capo Towil :ind Gn, humstown, the former 
Pown. Kalk .. pla.. though nut town being the only lown li:wing both 

Ut c o.' dc,wn, I &/ ider'. a' I K·!. 11/d ele/trtc ,nunicip:d work:, and 
ub-statio,i, an,1 "·he'l 1111, ail•liti/,Al [110 later the only towl' with :i mi· 

Arit has hcon ir..tilli., ..t Dik clittipiny hold, 0, die n..11.•poly 
R•.id, the whi,Ii· I the gener L• . Th• qubject I have chaion 14 onu 
1, tror, th' I e Rource il, il ,>prns uT• :i %,?ry bri>ad he[,1, 1,•(1 

1 mi ./. this paper to a ge//ral 
(•1CNERAL. tabulallon oni, of thoic munict»litic€ 

11 2. plensir' to note th' to-dny purchasing currcir and th©:c wlin 
04©.ie are no le,„ th.in . mun'· Ii:• graned COnre••,Ol,3 t• pri•te 
ci.... ,nihin 'c Unlon oper'll. comp.inies. ./d confine .4 .marb 
rie•trical undenn I]ni,L, rep•eqi•ntin•n ki thi · nhi, nintrint rlip •hille [Jf th'·I 
t(•(al capital expenditure a :,bou, undertakings, and even then I ™u·' 



be bricf on ilie many de,/119 -d not Lic' Government Cor.sol/'ted Ord' 
weary .u ah one n,Lgh• e.,5,]y do o. lan. •or the supply of 
%uch .....ly. sullects aN ilistriblitiDn, taT]ffs, both -[hrn :Ind uitholl¢ ihe 1ari•u5 
meters, etc municipa•]ties- 

1 have Clabsed the varl.. ".$ 'rhere are two furiber A•t• For [he 
lakings in :1!phabetical elder, :in,1 .Ole 01 the Cliinr, 09' being 0/ 
fram t. I. i w. lic Nrin th. Po·t O,]ire Admini=tratio• lili ©f 
Johannesburg has t. |11.. i.,)Lit, 1911, which priwidc: Int per,©n. 
having bold Iast year ro iesN thin estai,i,ding rlectricity woT](s 5•1 
25,057.584 un•ts, whil• Cereh h.,7 Ihe conform to cerfuin regul•ticns of thi' 
Nmnli¢51 •utplit with-but becaubit 11 Poitmager-Gon,r:11 The olber Ar: 
is small i need rot be· despil. rn i. the .Mine' Worke /1/1 ..hir.cry 
•·Mt]matcd nle of 9,000 11:ms. hi my Ragultions ta 17 oF 1911, 'rhi€h I. 
.Md ;t i. the sm/ler town' ive •houl. pa.ed to cuiri,•lid, c ./ .Mod I. 

-ill 'owns ]Cft now and (heir .re•i . hw€ h tlle M vi, 1 d Pr iv]' Cr's 
....9 nee<. »t ... much u. it, 6/. repealid which u·cre incon· 
'lon i. pruportion /5 '0 th• larNer 'Let¢:11 WIth the .[ovigo]15 of [4. n(• 

towns. 1.. 

rhcle .0 few caleg e-, In lh" I.ACK OF UNH·'ORMITY. 
small plan:6 'hrre curren' 1. not 1, 6 a•lable unie,Tinriate th.it I'. t..lrira| dir'i: the ./!e of thi· 24 

. 'Tidert.1/• h·u• no r„ 1,>· hawiqg grnerl]!y ad•pted um..may of 
p.. frir 'i· f•nd .' 40MN / 

re€t bo.1.·r a ir•ent, n batien· 1. added to 

./ .em•ill pre-,res, I'line .m:ill whe, ind gr•,€rato• 
the 1,i,/ is lut down. ..pec·.b as ./ .0 voitagr. and le· 

quc,ic·ie•, eic. 

I.EGAL A]-. in ..ili;t]cal relu•n: we have 1 
Thi·re are ..0 loard of Trade ./. li 4•nd:]rd for# [i,•pilati•n· 

Some in ..b Africa as in England....h touD go ver> iii]1>· i.0 i.l 

./se r.urn· in •le.r ..ort 
Yegulations 'te are '/ 1. rnaln 

observ•d, whilqi bul ©tliery •bc var·oils rrovinec• of are •er> L11'f 

*hc Un;an have certain Act5 uhich lh• 1,1 .*/coun': w'· fi!1,1 •11 :Drts .1/ 
flce:vital undertakiugs .i,e sul,-, 47!eN, 50 much iii thit i, i• ilmnst an 

I C.pe Colonv, Ordini., m....4 6 I te i.,1./ enm. 9T• De- 

the Iween une 1011 wag ./*io•lier. ori•ina] Act in f©rc€, }>v 
which alt tariffs amd u nliti' il '.1 1, ts to be hoped thrit 5,0,T ,· fia, thW 
iupply were ·ub»t . 11. ..,]prn' Li will he re.ifid to .mi *· i . 4[LI 
of the Administrito, . Th N 0,611,1,1,1, 1 r. e, •9nd v e. might look tri The ricently 
wn. *,equen. amende' i,y forme' Soul .AfrIC,Ln MUI]Ji I.Ll F.]En 

- 

Ord,nanci· 17 'f 1916, whirh also pr, 1./a] A·30(lit o., i. i tik• ihe m.ter 
vided for a 'Upply Out,ide .,in locit m hirna m ConJunaion •,tli ibe 

50.1, Afril,tn St;rn(lai: Committe e. 1 
wh•ch In the Trans./ (I/&/.c 9 ot ha4 -ted sertoitil• W ' 

work. 1012 empwered munic,p:,|lties to 

Ist.,bll' and Ipply llc(ric•ly boh I In,frirm/' h d i.en ime. /1 

ivilhm an{1 wAh,Jul •hte respective more m regard to pkint, Ihp .14¥'[1- 
inge' would be mi,i,fo·d, for s•,u.ill 
.' It· :irc 

1/ the here .ria{· 'Tange }rce /,Lt. ...*. of I Ord..i€' miles fil. the . ...... I I 4 'f 1913 provles for ....ci,y 
Mipply bieakdri•. to ./ inhabitanis liallI'eni, »r I 

of m•y find our- 
'uni· *06 #ut 'll· nece•>all s.'6 . 

rlplll,ics f ./ :i,e 'hort if ihe ..ii}./ run 
11] *ta, I a. 22 iii 1891 . the 'if m•ter. 1 We [,ave to ' 111 a long 

" Geler:LI Lighting Law," lough thi ' m. for I, and 1, 1. 1/11/ u'le ./pell· 
power' under th. I. arl narn' ald rig our 10{ I supplier' li keep restricied. spare. hill the fulles, p»il)[e rTI- lir even Md .Inas of •[I !]le varielie6 
.sion has b./ n.. in the .aft / Ami •n u., seeing ./re :re b. 



Union of 5.A. Municipal Electrical Undertakings, 1916. 
GENERAL [ABLE 1 Complete Plants, Light and Power. Copyright. 
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I ...ir.Ill 161,252 112 1.640 600 2,000 Inn...i 

1/, h·n C 1,350 1009 1/ Sol . 480/.0, 3 /+ 011.1, 195 130 1/,il. flirm 19'6 I.% I 
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4,545 8,000 33.8 055,000 74 7.E86 2 500 1,500 ' 1912 Sup,ilvi!4: •La ••(,L!•1, 
C 3400 11!4 I Iiir. 01 1}.( 46/ 

I. 220,440' 60 1 .1 I Kilk IW. O.H.\•. &/Ird, U licx 30,809 

I 046 44 100 101 .36 103 340 5 107 100 h4 11%*br.A, 01.irein•,1,1. 
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I I wa.t li' ( 1700 1000 . 230/46)v 3 , 32 r 
I 5.640 I O HI. 5© 169 166 8,07? 52 230 8 ./ 
t 300 ' 100 & lul in 19. f. £'.250 

)L,h|TOf t,7 8,861 1911 "... <)il p. i 44/ 
220•440, G. L t. & 0.1[ 11 ' 50 F Irch.L•Id 1•il' 0.1 1. 4 
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36.911 30 5500 183 1'0 
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Union of 5. A. Various Public Supply Electrical Underlakings, 1916, 
MUNICIPAL BULK SUPPLY. Light and Power, (copyrigdill 
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mar,y differrnt wolti.p. 9.:a, c·e , Howick F.i·Iq ],cing harne,;ed, but a 

rrqULred. On the other hind Iherr· visit there in the dry *MRon will ioon 

e.in be ':n !,illp inierciege a plant colvince m of its muitab•1.4 9/ 

betwee:, inw mu·lic,im[,1, and niher, cept tor .1 very lim.ted supply of 
Ovc, I o le muiqapality were for pairi·r, w• thfa •hc Pieternlaritzbur. 

iortun.Lte i. i,•u: i lu hale plenty / Munic.pality need not serioubly con. 

spares. .der 'aking a hulk gull' from 
Hou IcL. 

SOURCE OF POWER 

The chir·f ·;rurce i. pnwfir i• 5,1,inm, COU SUPPLY 
a. since the g.* increas©d A. lail 'I•r sueli na important 
eronomic· due to the intrnduetion a part in the producion of elecnicity, a 
le ste :un turMe and the recent im. few remark· on our South African "Al 
Imivernein in boiler, Ntat 6 will ar of Intrred Cii:il i. warked m 

1·kdy to 1,5· ret.,ined for aome bra' to all the Pr©nnces of the Union, the 
IP pro•ticing re. being the 

Ok U I pluits, the failuri• i f th, Middleburg distric[ of ibe Tr»vaal, 
Juh mne·,bur' p[Inn his no douht where il is [/ an 'verage ..[Ic of 
c.1/ cd a .T back· in I. adopt - . 19 673 11 T U. 

6,]ch large & chewherc in Boutli ·[be ©(her Tran-,ia• prauang nrea• 

Africal b•t we fiod me su-re# are Bokshurg, Spring, and Heidel 
•mall pl™; operating 06 at Ec·<11[c· ber• In ibe Oraug Fre St,•te we 

6, Kler!:410'p, He•.bron, etc, and have th' Vercer'King district. where 
no doubt h, keeping . well enal). the ca . lower in grade. being . 
11·h,d practice and using . ./. .,I nv¢rage value of 10.626 B.T /1 

qualit' 0{ coal there i•.i good future 
In Cape /11©n>· the scares worked 

lor •uch nt'. 
are in the Molteno, Cy·phcrgat .i. 

I Oil p.- ue firl ..1 intla- Serk,troom di•rict' but the coal i 
tions M Queen rown. 01] at'hinor[.1 of Ii:Or qun y. 1,1 Nata, there are 

'/Inhage, cic., where Dic,el eng,n. weveral 'L5./. w.. lili b -rked 
'sing ./. 011 are running w;ch great both north Ind Mouth I the I...grs 
succe.s, ana beyoad the Ect of having, berg' the average v·alte south 01 the 
90 far, to depend In the oil from iler. being 1/079 ITC. 
everse., I see ./ reason w. v quch 

African 
e•'Imple. cannot le lowed •he fine•t South coil, how e·13c- 
•hcro ever. comel ..m 'c Haiti' Spruit 

district. being as high :13 14006 
In Water power plant:, .fir, E••;trr B.T L . 

a id Ali"·al Non' .re partli de. 
Out•ide the IT,li©n, in Rl•odesia, we 

i] ..clt. all Cape l'own bis rit] i 
h tha Wankle Collien·, where the 

inaM supplimen.•rv wnier plpni. hut 
Ccre. PariJ• 'nd Plarl art the onty Irlde / coal bai a ./c / 13.030 

IT.U. •*s en'llily ,]ependent u" " ter. 
Dealin, m,•re directiv w;Eb thi! 

Unk>rt. natel, ' v.,ter pewe• iii Sout• 
Afr.el :6 of th,: paper, I wl! sub divide 

i• gener.ill, out ilet of NJU I In 

accoulit er iti vil.>In' ,Up,ily, Ir wh,L, m. re marks under the following h./ 
with ihem in thcorde, 

ara..i one t.me .ing lorrenL ingg, dealirg are 
which [ linve Ilice' t}.·ni Ge,]rh, 

ncrel> 4'11 trick[r· at other in Mes· 
tion. D•striliution, •nd •inancial. WC 'wcall hcar,1 of ./ Victoria 

Pans Power Comr,113· but I'm :lfrwl 
.t it i. VIctoria Falls by ./.c CENERATION 

Ily, all I ... hardly sce bow I /. 
DOILIERS. 

r. be co-Micted betwcon el]·rc and 

9 Jok< 161)71'g, to make it ' M. In b.;ler plant •e ha. •wn ./i'ail- 

Ing p,opoiltifin, seeing there i, 1,1,[u t>p-, viz., the w.,ter tul:,i and 

no•hing of i.porianie t' pick up en • drum w fire tub,4 0[w] smc[: ibe 

rolite, I.• L•nfortunatel, w cann©i INtte. is re•trictd .11 rri·»urc a•d nut 

& •hilt * .... m tbe Fall in mit it an ant¥ be ad[11](rd lor small 

. Natal we have heard " ril,ies 01 the .1.tallari•wn'. 



South African Municipal Electrical Undertakings. 
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thrse have bren q,Il,E•eded liy • few peT unil /4 .*11,5• 20 11,1 ™ a re 

lar,:c units il„ 0, the wik ©{ de ciprocat„g set. 1!, the smaller 
I.Im :trlen (11/ recipT'i'/ting c.glin, Ininy. 
of le high ./. ver/ :11 'pc .ill 

Speed•. ,•p to 3,000 revoli,tio•q I• 
nutc ire now commnn m tur?,ine ho),11 SW,r}, .ind ¢11!• 1 rn litd' . 1 

ling ultern:itil.. 11111 frir '1./.1 Ittlri.40/, th,u.h t'er' ·il sti,I ./. 

nr luo 'sta™ es af belt drn,en ./ in 

ioupled ener atorB whi·iii ' h!,h spretl. 
is not advisable. I ..Le,al fon,l / toe ¥. unall staii.in•, whm· uthcr 

2.$/5 have ./ oil Intl 'i•ter 1 lit 
1,-ring h.i·, latelv lk·e, inir©duccd 

a. 'ew tmv. ave hle„cd with n Waic. 
with tiverv succeig. i,hich al•l•W• . / 

h 4(1' spcd tur|)1 11, aud .' firit in- supplv •flicien, for pown 1)rr,ioses, 1 

Unducilrin & thi· 4,4Ted /dmie m wd nin m'eke ary funber rrierenci 
t > /'m 

So,ith Airic:i i . be Necil a the Di,r 
ban 1>Qwer Mtilion, wher' Ihe •M·©•| A ./1 I ., hQU·ever of the 

is xcnred Ji'll fT.]r1 3.000 b. 429 -r.ou, types of primi· muveb mai b 

=*ni pir ln!11lte. 1 . % iving of illierl'ht, •t,d • Ur:, trom t. 

in large tur!,ine B vi,i> ninrk<·d, iln' Ji,urral, I.1//, M.w, 1009. The 

len I gond suppl>· 4,1 ..Itcr for con- ...re 'el. to Hon, i·o·ts i .Nt i.r 

dr'-,Ig pi,1,]i,heb .UY .ire :ihlc » obtain huildil•g4 :L•• ri•rnplct, pl.ink with a 

a res,ilt a. 1,] . 1, 14.3 lit. It ./.ru lind f., of 52 pi·, le I't. -- 

r(,61' 7,11 h W. itUNN)Nt, r{]8'r IA!.Ii 
r•1.IME MOVE• ]1;•TA•,1•Un. 

•_* F.- -t ye=- 
R,i:;p•-lu™t0*] .C34·6 

=·S 

. ta W 26 ·lw 

i, learn tir. 1,0 11,•0 -9 .. Wil'l lecrioi .•(•n. r,igi.·.. Of i un· 

main 'p". of which we fin.1 in'•IiI .Ins/,5 w. h.ve maly I.C. I. 9/ 

n South Mill v , "Irn,}u '" WL. suTf./ir. 't, bai,imetric .. ..ctor. 

i. re.,rer nierh il •tr (th if Ime with A«tric !,Il' dri.n i Li.ula'· 

%#*i ur] K. Ler .1,•rance, 11,1, and . /Imps. allerN with -1 

:.uch as the Curbi R' .i, and dnvul. :ind thi, 1.ict i.f thi· v.,ruum 

7.001!v, with •int a w g . Eit vi· 6,11'Ke rou•hing 10 within .5ln. id t•I 

imitaon ; and le " Re: ilin " (thil .rrinwif r •f,vil• al for ./ high 
A, mimplo bring .2 Ihirlin/, wiTh emciene,·. now i,bt.,in,13.10, whieli of 

$ very lini.ill cle In-· .Jr·li ns the eounc 14 :l il giweriled 1. ami)12 €0*' 

Parions. •111' abcwt hity or .ore I arn. ienis inr ihe r,indenbi,g 

•tages I .Pridli' .],1 .1 01]. tin,8 late, ilip quen,ir, i. 1¥.11Lr •uppl· 
i ..i..... I h.h lind .' cert..n fuT unden,ing purpilq. 1. unr Of 

vi,g.. grat impon.inic. Few .1¥nN haw· .i 

In le 'tation' .... rce'FL..... "atural .uppl>, "i· general ....t,le 

r,4:inc:, ne 11••ice .mal,• ©ther. the b./ to le ..• flan 14 tnwn 

WI# and Robin•i•n, Bc][i• and mains, in ionjunr•len # co•,]11 . 
Morcom :4 Alli·n hiah Weed vcr- Arrinxemeni. though Ji,huni/,burg 
"01 51:•, both -41,11.ind 46 4. lort,inate in having Hvc born 11* 

from wbich n gorid hilp]•' ' WL•t£' 15 

•:.In:10/. ubt,ime,1. 

CONDENSERS Of ili€ c©1;L.,1 .w, .:. hou t vcr, C p · 

In the .nvillur Nian,in lit,nospberic Tii.·n i. 1.a- 1 [mil- imb have 

exhi- I often .umpled owing to the i.,•en :Mvaliave ©i thi ica Wati,1 hy 
hik of q •.•te= 6,•plry, a.< well i. the building their 1•,wer statilins near ihe 

het lif kcep,Il: d-n the c..pitn• en:· whlrve• .i· olher Niwn. ubrn Ilwir 

perditeire whi, h would lic incurrecl, plank were lid dewn, re i perl// 
and which I Nina» plant 'willi, .0! npprerintJn' lie »•ibilkies of 5uch 

warrant, thou•h a b:wing d fr,un 20 iarge 01*, a: now· oht:iii, *h 

to 25 per cent ran be effected l.reby m.kes 'i i.c.hon lit .imide later 



supp]• of such great imrort™e Twn GIENCKATORS Ju. 
met!1•ids are in uge ic·i· limiting die . gel•cratkn u. find clampl. I 
amoii. of w·awr required, cirt/,1 I 
*bc u•e ok cooling t<*r•, ii[lcd w•ik bo(• <•irca and alt©in Mi• cuirent, 

.e latte• .cii,g thcee, two .. 'irK' b•u•hwood lid fitted wi.b •·:irwu· phase at vari©u4 vult:,s an,1 ire 
•avic•s for lireaki,•g u•i:1•c wa·er in•i quencies. In the larger .... le ./ 
/6 fige . spray as ...le. a,Ld with i nly ore except on--11 mixturi 
0961•tril with lither *d or natiiral af I).C. I +11 a• Irir.* pi:.e. it 
<]Laugbtl 00<1 the other method ig •n 

A.C. Ken(Leialh b.lt the irn:illor kiwlh 
the •L•i· of r..olin•r •nds irta whi. 

grirr,Ily r,·4 en Kne "€ 'ource. 
ihe later i .enerally ST'l·L+ 

The A·repnon 'n .u larger 'Dw, I 

i. 'i• :Ilromfontrin, whire lire -phAhe 
Oil 1XCINES on]• i, Meiu·•i-I, and •upplie• Ic 

1 uil| C...0 my l ar' t. tile 1.,LIC'/ /11)bl,IL,(In, Ir,im ./.Ii• it 1, 

Dll ·d . engire n. bel'. '..]I ./ribut©.1, 41.e raa' cor.verte. I 
in w 4, 1 n ths< 'ouncrn :ird 1% look,·4 the 1 1.. r Station crinvert ihe three- 
up n .i: the best a m e ': Crud,· ph™c A.C. into 1).5. f'r the t/rn. 
0.1 i, u•cd. and Ihe principle on w.[1 ..,-Ii,p[, 
it w©rks J. I the ./.Plon of I hi.h At ])11·b m Kcnent ,/9 1.) D C. for 
pres.,ircit the bepanin' 'f •be work· 

trnmw.Ly• •id mor,ji· supply to pri' ate 
inc 'troke ind thi· autemaL:c ignit n 1 40,1.11.rri ..1.0 Mingl.·ph:.e ./ .ell 
of the ch.. . le hcit li c,Imple i '11're pli. c i.r 1.-l ting Ind priwi r, 

the 'ree ],b: € 1}ein. I:ed fri (:{iv 
Ar'ike t> pe, •/ 9•CS Up Ici 700 •r 1,000 
h I· al d v.r>' in :peed frii Tn 150 io 

ilm», Lho su·}pl• 10 /(· ••I•url)• of 
400 •.m., and al,ove thil ..m the' 

i•ecl Hit.1 ,•nd *=•·,inc[ Kirk, and 
are o• the •wi)«rnk¢ :LI•K•e acrin. al• foi >url)••n• ror:,ry· co•vertr,T• 
i./ 1.iky ./ engnci, /(i 

u.ed 'I •up,:lemen, th. IC 'imill• hii,over, lim,Irrl in {i.•pr•,•Litt 1[] al•out 
11 14 :11. tinn•flriner] dfiwn W t.,1 

15 to 20 [ier {·pi,t 
phn• 2,750 voll. thrill' %Ct• 01 

.1 transf. rs (Se•ici connected>, 
GAS rE ANTS. irnm 'lill|' Ing|'-[•rihe I·.tr • 

In the.¢ 1,1,!1$* we .Ir. prol/[ily more :Aken lilf :mdl b IL,•rld between the 

bmiliar -th the enKII,e th in ive i•e two ph,1.r.. 
with ./ prn,[i- r 'ir ..'ing :le /1. At lor, It' dboth grneration i. I. 
Ihe €nlrinci be·n• I Lhe frii r :ind tw[' ]).C. anl ihree-plia•·i thr l.•Uer 
ock type, ga• and air lieing ·,drnitted hlipplving limt<ir u•niatur, to Supt']C- 
i. the cori·trt volunic, c,impre-ed and mer,r /· DI. bill,pl. and ak. for 
theo igmted hy :in flecule sp:irl ]u·' 11'11,·Ing thi nud,ing distiia' wah 
pic-UN to thi· .j. mun:• of ihe im A.c an•b pli/9, L.T. dibtribution. 
./1.se stroke 1/·0 ...les of .[alt ·L'. 1,9 Well .1 /1-1 '1111:'· iii 'rge power 
in use for # nukii,g of * gi:. thw· crm-mel 

fir•t iii the Me,d btin,• the pre6511rl. At 1/.in.,rhbur Rener... isby pr.ducer •n whirh I>iturn•rri,•• roil i 
th:/4'....i• wt 1.i• 1).C. and Agle. u .... liter 01 call le kue,ill 

proalce n whi, 1, ant]„.,c/e =1 l. rhahe. ili< rhre:.ir»«· S.*· be,im 
:cner./. u./. ./ for 'mnt p./1 ..emcnted liv • mout Inel.•tor 

i / 'utan •onvertric Elm ./ A.C. 
thi• prinill. I i. more 'conornic,1 

i.''haic 'd .. .ply re 

-pcol,velv. .:.Int. 1/inK ./.hracite c..d ..e t. 

little tri,uble in clc.ining [1•¢ ga5. bul ·/ Joh Luini· litirg .en•r ntiun 15 

4 / i,ot 14 case in Fir,r presbure hwn' irum ta >·pbase 01] rbo 

prU.C./r pint: /%in. bit/minal: ./.1], i,it'r-tun. I /1, .(/Ir convellors fot 

wher Ihe bve.predlw' . chic.y taT the .... .,Ply for lightin. and 

and . inmon a ni© 10/:Ed an :iq I gow'd ti tnin I.7 in the inner 'ron, bui rhe™, 

Inui··c fif rrve,1,1,, ind *. pro· .,10 al u a Mi reciproc.li,r.1: 1»11 1.aol 
tid" ha: to be Rn·de for the rerov"> -t' for bil,11 111 A.C'. and D.C. suppil 

1 I. ...['IC :i[. .plies 'ht i,u/r 



m With »mg]'1.18 di htlibur,i• 1 r Ir iegard (0 1...rics, Durban an. 
14/"6 "d D.C. supply 'hiNgls Capetown are tho -4 1,.2 titking 
ritir> ./ iurter m sub stations f. wl.•e I battery ib M..]led, rb)/h 

le smnl'ri ..inals bit t. in a 'w of nways. 
Al Upe .Un gener lion i. b teries .,re i••t.i]Ied il,(h thi oblit (rl D.t an' A.[J .0-Ph:bu 9,200 volt·„ being .ible ir] shlit d£- tbe runrk,14: Wirh inotor cu.ni·,tri] from t•c latte• plarl during die houlb ©f light le*id. 

"I' U' 11|I' (0••tl. I€, 440 Il.incer· i f the 't.n or .tic ty' 
velt• D.C . the old CNiE· T.Min ire m br [i,und in yever.il of thi· 
are,•. The 'lu ph,lic glpill' 1$ 41•/ t.·oil ./el.,11,4. D.C /1. thri·[1 
.iormed up .i }igh t.re b.k· ./. d •(Libut,01•, by which thi· pill 
of trni,sforme (Seat ,(irinected) . sure drip un any· Inc side. due I 
11.000 %. thriL·phace for the UnC•Ual |•)L(1•rqI· r.•n br b.,[inged. 
ullit'in dit.lin. i .. .10 foill [n reurd . the m,uler of '· ./1 

vply to the '4 2,1.a) Works aL Salt iag" t.,i li·iwrator·. tie Un,Ve,ba| R.vcr 
1,1 l.• kT[i,11[•L thwng D C !.·u·iLrn- At the Po•i·r Stni,un of u ..C *upl•ly 

caah " the 

neutl·11 poi,t In • thne wire supply 
1.& and Har. Llith, I. for.L la A C ./le-1,1,·,se lorki;ig thi ./ 
town havig m:,4 .i WISe and ul'14. r p. alwa. " e nhed " te which the 
5©ler.. • A<. flirec-pl•use nt 3,30) (i•tei• {if the LIUQUIng con•entr](. 
Ilit:, .lide th: t.'4, 1./'el town. have feeder• :ite co·•nected, while in * 
adople. A.C. s ngle-pha·,r pluthe work,ag i. " t ir r, louil 

Tho lar- Meneraoes Me in •eneratort the neut: 11 /]11't h -I'· 
Joll •·meourg and ... T-h bell. tinie '•car·hed · 1]110*h i small 
3,00/ K W. cach, ./ t ma, be I Jel.hinCI, .h'in In t.· i.i.e ./u,ban 
p L•90. in,u,„ . men(ion .. .. 1% 8 .rr•. 
Nm:M gene•U'ir I lince k,iri,ilcdgi· 
of was a 18 K.W. alternator whidi Se. Ir' 'GEAR. 
4Upi,]Led thr night prinle 11¢hting 11„1 Man•· ..il' h.n: iiI. ee in 

I ....·Imr twent' 'COA 1,40. The tbe dc igii .1 *i,ihgear euring * 
•entilation of .ner."r, parli•ul" la•t 25 ye ars the t[d ![iea being :, C f the [Ir }ine I I, in •uch .t >uh •d fiperited N.h with a plain 
tropical C]imaIC E,5 *h, i' enc / iwie fu•e melt Il· I air. To·,14. 
gre. impor. . hy whic' hi, •lier h•,wei·©•, the ue•,gn of switchgtar his 
load, th:™ o,h,™1•e a.' i,ht.wi,•1,· rachel I ligh t . fety Ind reii 
Varmus ..T digemenb :irc i./. foi bility· lielng tb• .·i 'ibp f· Liid ihe, 
fiketing a,id co,iling •he air, ·winic 
A'eneraton, 13£,i,g litted with •an• on flic •m· kr 1•1 ,in• orer.itinu 11 k,· 

'rough spe, Lal 'i.... Ari hel 'r' the ild 'Ir.ingen•ent, Lut Ibe 
arrant•ement ,< by me.a• of a u M Ina<netic blow·out (Lrculr bwater is ./. ilich i.. th' air, Ill .e •o•i, oflci, t•e Mpe a<Lopted i,Il /(· 
¤106(,ir© brini *# * Ihe (,•c 
of gcvr.1 bnl••c plit•y inteipo;[·d 'n h.-l at ine ./. a iii elin i '.:. in 
the spraying <hamber. Cap'· Triwin berue ·a:,tions, r 3,41:teri of i' 1,unber 
h ning ir.,tal!,/ . ' lenal •' wet :/r '- 0/ P·uneig spre:id rii,t :do.g i 111'ticirm, Ae Under $ 1,44' a gener 
inr'. ci•.. 1 wil' brion, iefer to n hei "a '., C. '.'.,Ir-.'..."J"'f,"/"it aux,Ibiry 'lan, in•nill:,(ed. .ilid .... |]uoster, firir. ]•urba• i. ihe unk .1 511.,ce rn:in>· fre, in length 
rxarnpIe wherc h»te-™ Lised to Tlic I.tcst tyre cf •uita4:car .t. in. 
compens# ihe voltage drop . dis. use at the I ir•er ktat1©nE ]S the r,·mole 

n¢ pouL. el the trim track Ic, wl// ton/l, mecl./ic.,1!>· u, eleci,ie,iny 
- SpL·lial frair. are lul, .Ill, liper.Lted Dil .w:tch . rublk' Irn, 
I. Town ur. th, m for keep]I. up ,,ith . ahsembly 01 ..11,ne,it .ind 
I pre•,5/re 'ir the I. T. lighting I. In'. R ....for ners, etc. and /·ip co./ 

wo.. &.•*le sw•[ch [wey $ 



.ted # various dhcriminating confine my brief rern.ir' to thr· lii.,il 
airange.r'rs Kne. as Ime limit fill,r .1: Meni,[,tiN le,1 .in' In whilli 
deviecs, riverload Ind reverse corrent the rn>Ii'im".I winkling of the plan• 
.1 93, the untro]: being ./Ight to .1,·pe.,1. .„id i ...re·ud .u; 101.- 
any desirea ])0'n, and •akingup w·ry U•h. 901,1 
J./ ..ce / th' sm:ill•r s..ionq M-,1•1•,11-Z.W.•Hgur,luL• %100-% 
ibc -tchhoara i: generaly mounie• 

•n a pt:,cferm a •ew feet ©ff ihe engine From thiA le Ner. th. tle h:ghe. -1 
... nuor level. where the electin lan keep the unit' anci ·he •0•er le maxi· 
1]n duly hal .6 •car v ew of the ing:ne. Inum ..the 'Turr i the all Wn 

irnin• Mid .i· attend inl• 10 .knm ]. pi,rtan- 1,1.1,1 hcuir. which h 50 m ch 

ran igi al by hand dc,dred, Th• Ina,•ilmum lo•cl 's fin,· 

thit can h.ird]>· be •ontrolled un'i·· 
In the hrger st.,noi., bouever. Ir the con(mers 're croned n h¥ 

•w•.ard 's Nonictirnes mou./ in ariangiag low * 10 Mo indur, 
i . dle.Ty ove'lor'ing thi el]:,ini· ./ini, 'him, al is .14,]ie in n m> lown' 

as I C.le Town, ./. ./ Pieler 

martlxhi:ip, the• i . separnte gi•iteh- In the Em.Gler .t.11/1. •uppbu• 
rwom F: off the «ine·roon, and 2 15:hing 0114, une , LI, h.•rdly avoid 

Johannesburg th: swit¢bge. . thi· 'ibiectionable ..L caused by thi· 

arrn iged 'in threr 'oirs, 1. lower i.ugex 'c,n•n' dur.at Ilic few boun 
•un, for t]Le €ntering cables, the whi·ii li,rhfuig ,• •equiTed In full, 
midlte n.,o• for the actual iwiehgenr hrn, c the [uw faculr, In the *r 
and ili'•alice•;, and the top 'toor, 'hitio,i i, however, tho intrductien of 
whirb U .1 gallery ©wrlooking che Inolor load, cookinK, trmway·, 
*ne-Tooni, Lont,in* al! the conlrol i·]pitrli lehli]/ tiur•ing. etc , . 
m•h.•nih,n for lhe iwitchcs. :t• wr[1 helpi,d virv mut]1 ti; Ilatten out th 
ab .e ialii,u·; iostruments 1.d .1// pe:lk .lnil thil.4 lip,liw the IM' fact•]. 
•ortrol· At Durli.. due wit€h/· r 'viuch i• 1,i:the•t in i•i,rb:•ti .At 44.8 Fr 
I tilided, th:/ c...ling the .ple. t,in:. 

.,ter: bi •ng .oup.•cd on a phifenn a 

few feer .,hove the en•.ine-ro,im 0(ir, 1·re. the ... I'!i be s¢ n 

•11']i· 1, (11,[gr n!• feders sw.tchge:lr e:an'i•es iii v •rl illi k nd: a[ Joad : -140 14 111 i.n /1 w unt rerim, whern a],0 14 21,/ hilth faet,ir effcct „f the tot,1 M 

1,•s• I I !. d The liuoht(,1., ronv,·r(ors, ind the Curve of 1, 1111: sokA by in e 

Ihril 10 '-0 i,11.,&L· mil•41,1/i·r·, Cic 0. t. town. i· 'f i i.·re•t ]/ bllo..1•% 

1·or «rill'. 1)oween .e cleariri.,1 thi· Mrnuth of the cii i.]t 

]11 1/ baird * the cng,ner. In i u•nectti.n '# Ii.ad faclor J' 
illum.ated hoard· arp . be .1 . 

m.•y lie ef •nt,·re•i Li rei•·r 10 & 

ip,·r,kled hy .1 marint t>FC controller 
nialter of " d i,11:,ht zinvi-," and lu 

11 1.1•111•l' 14] Ilic .Irr itor• ./ i ;' 
cilhe,•r in what wl' UnN WI] b. 

.ilte!•cl, and thi # 11 'll[ not afie, t 
In•ny :iccf. one•; Nur·b ·s the ivnchion. n 'rge .lix. .up,/ intion :I .ri 
6inK P,ulel, ]Marcl oi Trade !:inel, "i,/1/ a· t will .i purely ligh.... 
power 'Act,]r .di€ltu'l. Volt.•1!•5 re'U- 

ht,on, I . 4 plur,1 •e In '> .... 
laM, rcoirdlii,K Il·•runieii/, et. 

day have t. f:ICI' 
1• th'· L.1/ of ./rl,an ./re i· ali) 

Ue will nlit . C.INEL of the lu:ht· 
..il¢,1 1 4•C. Cl,ni· 11.1/ devi€C 

Ing load] m 'imme,· 1,11. .. rlir *r 
ivbi•h, liv throwing A choking CO11 . 

ban i urve ·,how•. And thi• tliwn - U 
i. I licilit at a tlme .,ran- 0 1)m) 
lii,vi,• th. v•iltkge MU•CILntty f•ir Ihe .· c•ftected more .© th.i• any /:Il' 

Iriwn - Si)•116 Afri©a ,•win. 1,1 St• 
"icJ, to observe, and [hi,A thcir 

dL L. un be ridju ted. The dmi· •ignal ge[,grnphir :ll posltion .ind ih•· ha th:ir 
being I,vt•n hy ihe l'uN, and 'reTe. 14'Prolin:Uely ./In· t,in, 1• k/. 
.:ir' 1],1,LI•ln'nt Thi! pe.Uc loa. a. uill :i .c . /. 

& /0 * lil] br 1.,wi·Tal, the :·vrri. 
LOAD FACTOR unil• ing being th,en. iffected,.vh. 

Of iactor*, We fi. .:•ny [orms in ./ fi·w extra in.ir•ing uni,s required 
•hwh :b ' ire exple•,:., but 1 /11 wil be of .ma. am.,Til 



2,1 1/ f • 

k•••• 
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With /, c.rve shown, the ./ ill' b·i 'Ig grnerally· I./. .1 

lacto• under (irrhnary •,inditio• works Cap· -rown m siale pa•t• hag •iri· 

6ut at 3239 per cent., Lut wi. thc distriliulion,.·111 /:url and *embr 

introdul„,8 'f ..1,1*hi •aving, t i. lun have .wire 

med ·lightly i > 39.42 Il• rent. 

0** to an inia#rve i,hich OVERHEAD MAI\S. 

is *.poNt·d ly way of exal./. 1 11 low lenhion I Drk 11'© SICM, 1 

Apan from th.s in fluence on & and Ihe sectional 01]c .1 steel pole 
plant, it 11,0 4.6 wl' uving ca, 1,; Cinnmen Fric€C.'. varying in he=ht 
4 abllined fu ./ i,av / & col Irr]In 20 to ./. in livist ascq, buc 

0611*ump// %11;ch i the p' incip I ['n the Inail t•err 1, i n opening for 

iteln m work; cosl, and sccmg that a PI•0 ].i: affcad by •ust, a•d n 

such ea,nomy h of .end[ m the tac re,nIerc. 'LMCrel[· pole •ve haw· 

nation as n whole, th' ekclid at, excellent #Irtute, which while 

cng,ne,irs cail hrilly pr,le·,t at the being ratht r hav to h:inule, 6 0 

easure on the Nuoundn th* a lia Advant.kgo in life :r wei! as m appear 

. re¥.nue WL]} r.'Ult. I. the ' ale 

allistrated 11 will be i•,und ihat 1,260 •ho croIs ••r. in ufc are -id, 

]M u•its are •old dunng Ihe 24 hourE, cli •nnel ir'in, :ind luiDular *•1 

and with a coal €on•tmpnon 01 3.25 jobanr,e91,urg li,pi p,i:Inbly the tar* 
lb.. per unit. it reprcient• 11 saving [it low tensio, network I ornhcad 

two to:™ fir the d.,v, while wilh :in m:Li ,!6, amountin,r . no les than 1@2 
.i-ragr reven,ic of 3.49 p' me per unit "•,re mile: With f erhead main. 

it lows a ./ of revenue of £18 fur inany arT ingrmtnts .0/ put fornard . 
ihc dal ili.ip,il· thi effeels 'i lightning. 

which , my ·¢vtre, ,·apeci:illy i!• Ihc 

DISTRIBITION· lowlms (if high ..itiwdu• ·aili the - 

I "'Irthed ·· -uard wire on tht· tic. 

GENERAL of the lei h . fi•r a 11)1.1-e 'en 

Generally iprilk rN, 1. use I harilked upon . I * precautiOn, I 

overhead mal,9 i• thc emmo,1 .iddition to . .1Ye of arrest,·rK on 

practli . r. Se/·1' 4.Ii' L Some rown. tbe line' ni freq,i,·I i". /1., th'u... 
·klopt it en,Ir, 14 . Dihirs Inve undeT- a £ our€. nii ,1-cr n Ili aert a diri€t 

•vround in,un. .™ w·11. hu• H.irri-mith *i. Ther,· a Te. hirneyer, rn£· or 

and Aliw,1 4[th :•re (h,i Li i :/]wh .i towni which hair not kiken tht·e 

where no ow•,1,011 m:,Li™ I ir,y ·art precaulions, and opinic,n 14 •till -y 
ar¢· ./·I Thrre i. n. ... the ust ./led r. the inbject Apal frinm 

. overhead m'.1,5 h... n 'ely gre' th' het of tie " emhed " liard ...1 

mra•ure· helped Lhe Drogr- a ele.- lieing a prec tillion •ninbt lig•lurnig. 
tncily %ppl, m South Airica ©n it ™ A> •Ivi-Lie from .' safety I int 
I•·ro,int If thi gr./ 5.,ing In Int ,[ ... 11/ provt·Titing .1 ,„ill· bc/nrn 

enht, b d n. the ;iree-billty m ing dangernu•ly chail:di nwing to 4 

ca. nut repain, Thi pre].14 of ©i the m,1,1 con,lu. I aintact •Ith 

unbighlbne5• an,1 dang©r of 'llirig 'i.nw Thc Givernment r€gulation• 

wircs 'I n©w pr.ictitally i.n·©x'ht€W. provwil that cradic: ir guird wires 

ball . crected under the mains . 

m gene- 1 i,r.,clice· in thc· rn:c witi, i.,114. cri•••ing. and ..t•. niher 
lecdi' rq both [,ir l,LArh an• lin. len9•n 

11'aci·•, bu• ' am of opinion Ihal .1/ 
mains is 1.1 I. them ill. el/•1.1, Inrl con I.(ti• i thrrel< little to ./. 
but iII a fe·w i -/ €1(Ir, hi':h ten•mn 

[inm blting wires * frequently thr 
·19 -ell as high t[,1/(>!1 leedrb :tic 

preout,Dn• ti•kc• iii IiI iegard .0 

ru.1 6vrihead Wlth diwtribut,iiI * 
wen •s . ibe cns= a Ilehining, axe 

11rartict• ]/ th' 1 •rgE: r iown·, i, tn liy more ..i Enurce ©1 i.uble . 11•em- 
1hcn' undergroun• in thi· .in-I 

.el•e• tb:•n a pri·'entativ• 
irc- a• ow rhoad in ih© r-denti.1 

disirich. and in the Rn-cf 10*LiN they With hi:h * rk, the bulk a 

arc moctly everhe,li! bare clippir thc .ain. .ire Liici underg-und 
./Igh :I W©rei.r, lumi•,i,fin ...:11 in Joh u.ed)LT'r. moernfenicin, 
-LreS are partly uNed), 3·.. ilmrilm Durb• and Cape Tuwn, .• kw oi t. 
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rouir 're hy ./crhad wires, Durban ./d in:tihte wi·h tope.. I.¢. whic], 
h:•ing ',uri hi.1, Irbion al,© /· I ./c[ 91/lie I w;ped ©n, and in (bp 
upil>ing the ndioining "iburb'. .ind .ald. of a c.refut plumber-join¢K.1 

in [h'· easc of Bloeinfont,·in le ./r· there 11 n. mi]Le fear ' i joint g vii. 
./. H T. ... nre insulated wire. Ii,[ I.y m.re th , I. able ticlf 
Durban i ven· brainately· phred in Ton much It·en:Jon ranno[ be giv•]i 
havirk' pr cnea 1. tlic fredo. a the b •c mnter cf joinin¢ al] thi· 
whole a the .ads for pol¢ lirr eor· imnourin. a ·le .:,ble through an' 
•truenon, i. the *hones are mun:· bonding thern whenever opportu,]ity 
Ill.ly owned ns well . the rrnmway·, offen tn in' in!!s ur pipe· Faull on 

ihe formr heirg the .inc oweption iii linilir..Taillirl rillril will, hn.irvii, 
South Afrin, and n·ith thiN ©n control occur oven with the bcq: con •ruction, 
rrony (it rhe triller poles carry clearic and their Incilization i Ine thar ha·, 

lighi . u·ircn ©n 11,¢ top, telephi. to be arried out with b litcle del :ty 
-res bc'ow, and under thee the tram· nq poisible, fni «irh there are ne 

w:/ lin lircs. In ..•d ... cost 11/ of /1.Ir Ite 111·:/ill,r/5 14 
I ovcrhead n.. against urder- adoptinl a 'Im 'f ring main n. 

ground mails tbero is very .ittle thi free une of inter·conncain' •witch 
<Imcrenre in the first cost of a circuit 'IlliA, grent ic]1¢f can he affordcil, I , 

br high tens,Il 'ark i./ Ihe be' the lault c n then he loenti;ed between 
A. of ..teri d throughout, but n any tuo phr. Pel ill ./ 3amc Ilin,· 

great ..ing i ..ted when al suppy ./. 1/ mallitall/1 1/ rh,· 
ad...1 chru.1 f required, :i' the [lui)!Ic,le roule tbnt exis' 
er,:• of p,Jb do u. then come in fo, Ir, extrt high i. ion mains Cape 
con•/[ctilion Ii' lon· [ension work. /4,i,Ti . :lout 20 mile. laid, .Lth 
hi>wev.r, there is a dihilcd saving m .... iuu¢E·% :I 11,000 vol15, n•id Johan· 
I.our of ".rlie:id m:/., to ./. 

nesburg I. ..... rri:]te. 1, h•il, 
Ii,itbing rif the mavilig in *!reet 1,60 h'h " 1 iow ti·.i•.j,i. i•,th (4 mil. 

I the r.'rner ard 143:. a,Hes €[ the 
1 l'er 

UNDERGROUND MAINS 

U»rr l[Aderground in RECORDS. m.uns are 

11 •, Ilie •er.er.•1 pr.irlice i . csr lead Toe innch %,r¢q• cannot be pul u•»,n 
cnver,·il. .,rmi ured :,9(1 gerved ma. the rmport.ince of reci,rd keeping, the 
I.i• 'irect . Ihe grn'Ind nt a depth ulherwuiun. of ./1, all point 10 

I fr(im two to (bre: feet but ther' wlirre ./ coin[.mies mal be exerciled, 
arc i {c* c.„c• where thev arc drawn :„d ofton leads to I privention 01 
in tb]/igh ..4 or ellen. Ir lk! M ir...Ft,i]/ of .u],ply: CIA! Re- 
, 'rou# filled in ydid with bitumun. ru,ier, shon '15 th,it 'he best use is 

In Durb·an n c'wirge . 1/9 per 'ard / being m.le ' he c. 1 in the hoile., 
lurin np trinit, i, niade by the ro./s IL,1 Fluu Thurmi,inete., :d o guide u;. 
ilepartmen, fo" .insintlng after any while Water Meterb help u, tu Le¢f' an 

......... Villous Elic|/cttir: ./ t. el Iny ...tage in th.I direction. 
M 'pe. ./ pis r.liber 41)re, 6/men ,„I - un. 

and Pap,i, a•d enl,Te' lud over •wcney T.u, numcrous instrumen•# on the 
ycar· 2/4 of t·,11<11,ixed rubher ins'. 

•owd guid. us l. the lining 
.,0/1 .4/1/ 1,• .. 10-div, M f ir .il of any particul.ir generato' or Cable 

ihe rubber And wire4 arc conrerned. bv „1,:,11 load f.1/., etc., arc .rwed 
a• when I. Ld, 1)lit rubber cal)1. ire 

at. 
<,irt of ccurn i,i, irin,inf iJ lk· rrile 
..1 . iery e.c Urim •,pe i·, 1/ I 16•1,11 distribuli..., pcriodicat te·t: 4,1/ 

inalated (.il,Ic .hich i. univer, il kiken as In Iho .*ion of the 

Uir irnrtd nu·r T.i,· join,itig 'if cal)I•'· cableN, by which hilts arp i.cteacd 

have under,nwc mall· improvement· bei# a lireakd,wn h'pen• m thi· 

m past yoar, aul 'herc :a ,lne [im, .1.-.tations ate v.... mt·ters by 
joill wer• made b. screud littin' which the load [/ each trli'.mer 

m .' cal .i n 1» ' f . d Ip .i 1,1 -1/i , r fri,der, a: , c:In )e Kil' ·rval, and 

1= 1,1 u,m])01,1/, t. comm/n :'Ii> 1,indenc>· ti, uverlodd i . /11¢I 

'ir rti{I• ni,1, 1: 1 i :%.0 1 l i' . . . n•,icd. 



.·Aor,·. p.ng N}1•11, u. 1•1erc the switch pillar for hlgh 'engion ind low 
able. :1™ 1:ud, n,cir npe size. len,ion re5pectively. and thes• pillars 
pu_,it i, Di '0111/. hi,11./ serv•ces, etc.. Ill Lict 's VInts for ihe p.. The 

.-1 As 1. ono ©i the ma•t in ]FJrt•t pracuce of Iwng, iransformen Em 

. records in case " ou of hight ' i,]al, wh. common i. Anner:eJ. I 

m.9 le·ui, in € out of Tnind." A * con*cu••us by 1,5 Abscnee w [h a}}nut 

inap of one sr,i e i ninh, :issemb ed in two excephon. 0,9. 
a ..e leaf hock, ]4 UJU ./. / Rolarv Euk»lations crm , i 11-e in 
fecord with ar I .le of 20 fri·t lii Johanncsbu•. for convertin• * 

an Incll : nnritiler fu: m b bi· a Erirt· /uni, 11-rem 2 phase, 4300 volts 
ukap ,·i,br•irg a •enali, 1,11•k or to ..c·[ c.,rent 600 .... ard in 

slice.. . crhe. d main. th©uKh ]Jui}i.in lic ./.station i. in use for 
I /,1./ 1: not perhops ..scr./ t. 11. ihe u.oweiting *ting current 3·phi,%,3 
-)rk €an all¥•vi be ·een,,1 s n[·•pr [.0 .11 '/ ..ct currui, 550 Init'. 
ihile'. inlport:n:, for ot :i .1. rce thi a,•d surne jew other 1•wn' Lidcp' •hn· 
•ingirw• knows ./.cth· wh it 'w li m©Mires, particulaily C'. Ti,n'. 
110/'" f l any @pol A InTd .'.IL 

. .,Inrmern 1ve fill. -u ./. 
I ort· 11/1 c.in w. be ./Ii.1 tii 

thr.,ir,•nd the oil cooled. but le 
many re€Dr., 11•b B nielen, bou5e 

lal,e• t.. rep/sent ./·t practle. Mice., €osts kee))4, Mr. 

$.•n examplu of the numbei /1 

SU'-STATIONS, Plic. 'forming p©knis in burl)", 'he•B 

1 hip·,c lic priwide'l ./.L .. r the I. .1 'ITI[ 1]f 79 p,unts aN fi'llows :- 

-1, in the rot» tvpr / traii•frirm- 14 si:.Tic ·ubdi:ti,]zi: above Krou;id 
Ing hear, * i,et for redur.•ig th' and 3 [klow, and ] runry s, b * rm ' 
Ingh (el™ion 'i lon te,nien fuL disin 15 Ird·Bloinner p,[1,•r•, 22 ,]•b, 11•d 24 

1-0•i . con.u•ers 111 the arl,rnnii,g . bilifuir)gs the large61 ·ut, it,,1•on 

.ire.i, i. the .©cond fi. converting having t' c.ipacily of * .. . W.St 

t . , urrent :,4 supplied [•om sav .... Cape Liwn'i .;,Tge,1 iub· T:l in, has 

1./,4, 10 coutingfiliN or v•. vrrha. The a capne,9 of 1,200 K.W 

location 01 sub-519* 14 n matter 

not *y ant. 1 unh, :ina while TRAMWAYS 

•heir n:rural position is in t•e centre I•rn.,1/ compali€. were i.' in 'c 

of 'he arr.L hupplied, ' is nor ...9 ./ i. rtarly all the town• 11• S•.h 

Ihal since ],wnits .11](wr •cul•,1, NO Alril'n lith bolli horn, and ilearie 
that le yimenmes find Irm und& tramways ... even to·day le cle'll 
ground with a ....·1111.'I ..t trm.ways at Cip' T[,wn, Carn.. Ply. 
le,•ing •hcato frcni 111,· roaclway .L Port Elizabeth ..rd Klmbeg> an' 1/ 

fo©tpath the hands of %11©h. 0,her [04.z: h• 

ever, •ave ai·q•Ir,·d whai wi'Te· ill ·gme 

10 .)me iew ra. ,]rint' bui](ling, 
ca·e• c©mpnics' underial:inkh Il•T· 

ITC, I,OW-,ised. Where the ](ind 
.•ted bv horig. Ance wh'ch ti,ne ihey 

I *1 0 heavy '€. the ..Sllenlid h virc b•en elertnficd by pow, r •ili[ iloed 
1]0•tion' of .i ti>wn, * or perhal froin the lighting •tat.on, Bokbbur' 
./ imall 'ransion ien min· be 

and GermJEtOn, however, purchlge 
Kullicient, in uh,#re i ften fincl 

their •urie•• fcr tramwavs i. *,i 
Nia #4 'Jillais. M pi[-, 0 3& do for ligh.i,r, .ind hiOe 'idn[,1. 
Rether w•ih generally *arate pil& Ikle'l .te as '. a. Ill E 

rentain,ng ./ kwitch gear fi r thi 
•fin," tll'y•ten, ./iptea bvll the 

vAriou. arcull i.. 1/11/11€Lr.,· I."./.I .... 
. le r.16© of ..#mef ])1. Ul ;LU /,se 're' curre. being 

* e shoukl be arranged -th •rnin· 61ippbed at from 500 . 560 vo. Ta 

.ige, Ind m 'lie ram ot 1)urban ihe /at degree tranniny e.mision. clay 
Berea ia admirably adupterl, as nlany take place in tho future there mly lic 

Mniable position, arc 10 Ix· fi•nd fur E 'Lie •oubt. . 1he Hitroducilou of the 

Ii,<, hum the bottom ©1 irhich :1 1·i•gih petral ·elti Inc vel,Irl. ;ind thu ele•tric 

„f .ibuu' :i, 100 feet of dmu, 1)41. vehic'e /1. lit Edibon batle., Which 
lea• nue the gullrfing dewn the hill. is running with ./ much .urns, may 
·On ea•h Ut of •he Int n. fixe• .1 cve¤tually lead . such a,10]*lon for 



future requireme,W. Alre.idy we - being looked upon .0 .. •bsta:cdoll. 
i-ruples of hme, •·luch •crve ah .und h m>·OY@imonentre 1,Rhting from 
ieu2rrs to thi• *tin ir,kni•li. r.& *.Lres li di£cult • improve 011· 

4, It Jounne,burg. 1,···urul an' Seme faw fin.ns Ir© even new adopl 
Itennal.Ir'. I!: In ihe lise i. iiI (his x.il of con·tructii/, whli 

.lion: the '/Iri,cll=/'· hi./ late/r in- [.rmitN of .he ' "ri,lint• uradcr the 

ingurnted a'%4tein iiI {·lectric bu96¢$ ve'.I[,1.+ ixing fighted .b· a[ as 

rillirdy, th,-c Ix,iLI• ovf· In numbef. tlie r©4 #' idhere irceM lihe the 

Uther use• .irc m.,cle e[ •he •r.LInway 04)2114, as the. .• fle,iuently do in 

18*Laroing m·*m, 0 5 Souili Afric:i, th:·re 5 6, " 

iind sprinklti··· ai•(L frell•nt r:Lp., .ind (,IJMtru.tam to tlic 1,1,+t th kn Ihere 15 

Purbali h.„ ever, i par€01, rollec.lii,u in thi· mut wi,Ii zid,· pole, 
i,d deliver> se,tcm which i,[i,31© l'hc switch•ng of K·rcct lamps is in 
1•i.,ught.Ii reuintic i,i27901191 rear. man• • .... ...... o. hy .me 
,\ Inivorsal... of .t. 8,/ .WJ·che:, th<,ujch m, r •'c tko LiwnS 

idnpted i,ir the truk, The steepest Lve btrn, 440¤oid cortrol, i•nd the 
knd' and .h.Lr,ic.: <u¥ve 14 a• Cape •• drc•Il:n• 01 repol·,inx ©f I.imp• 4,„t 
rown. hi.. 1 in 8 1 €1 98 flot radul. i. k E- 0/nerilly f ir ilic ilrili,:· I. 
re.pectively, Ihile iri miles di ir'k 

ai • The proper bed'. 
Ii,hitnnesbur. ha· /1 ·• litlte ..r 65 

„i•Ica, or 42 route nuleh, Thc malenan•/ M %Irec' lightin* 
I ali 1.lier=11 mal,cr :i veil ., 

. ch- fu euriel. 'Or tramwill, 'i./t" but ' il. in thi· in"ic//11 
1),rb:in a,id R[•iumfo#·in ire thi• 

. ili,· mi,Ci, i, vehi. (whicli righlly 
„nly [wo i,14tinces ubtll€ 0•W penIU 14 ali electrii •int, 131,14>:in, hy way 
p·. un' e tharged. 1,1 -d maii 

i.f .iti .•inple, ,/ al I. ti• c;•riy o,it 

I-"', 9}Ji]E· Il,WJ)% ' 1, ..4· 'lie· tram 
./ •i• re»I: incl 'phfrment Ind 

... deplri,•i•i•t nah ii»i. .. . i.he.· thrif· •• over 2,500 1.imps •0 look 
in, in full. A w.•]r:- i. ih.,rgcd i,i aft,·i·i. with en' ma,1 :ind :wn nat'll, 
thi, €- of (Samp. 11,1. Tr.,tnw n Cu. • al ©,ii· tim• il ri·•pi,rid three 
id /60 Fer mile mel. sh: In' ns ./ friur n itives. 

In ./., th,% penny r. I i.·r• doe• 

rn,1 >/ appl> ir, m ti,w,i·.. Picte, HOLTS], SE..' 1 •, ht'· 

™rit,lar© al,le rown. illoomfoatelil Cormictii,ns li • ,u>r. arc made by 
.,im Ea• f i,iidua hii,¥ever do s{, Iverhe' .' i·ell :1• 1.ndergroun' 

•/, und 
STREET 1.16 HTING. 

./ thi' < i<r ,4 the former 
(!i,· cla• .,c · w i re i:,< 2, t!•<iugh ne• 

M.. rha,i'·: have t.ikcn pl'c: in lilli>· in... rr a,ine sort 'if 
ticet ligh,ing in the 1 iqt low ¥Cm•, ' rwte.[1' Il, 1[1, •e /':iiIik. c<in}• 

ind where,g :. alir tin• all I,ir' 
i,-res .red .ir ! imp• for •heir prill ti,pli. I'L·.,idccl w•re s.Lnierimr. coin 

cip.d th,rou•h'ir liu· L.Ir'/U./,ill limn,ded, and w th,tan[1. the we./.·, 
iii '11, 4:1. c in'[le Linwer 1»ci,U 1,1 

- 

i,ind•lion. •er> ucl!. '1'he nllpl•atio,• 
nient ,ind half-'litt 'An,[1 1» w:p fet covch the est uf •e w·rvice u[• 
.·ally ..ed le ard· lam' on .c t,i i' cert:. diance, Ii... whicli 
A·rip hap rharl;- arc mid,·. in.>rne c,iscg bnll 

1+ur the resf,Ion·N dar,0 1™ :11 rost ind in iA€rs '1•c ful! cus¢ I *2 

ibrrnt Inrn» !1;we .ilwayw been the rxtrn ran[cria requiled. 
„worn. ·r. pacipal towns light 1,[) ·•'here arc a va• vkr]ely . mel·' 
from du,k 10 8/wa, while the <r. 111[·r ,„ u.e, c.£ the €lcck :ind rv,kimr[. r 
-tich off :ibuut m.nia•ht. .d'd dial the 401 mcler in a trw ohi·•. 

g.... on moot•§ight nigh' :in[1 the .[i i.•le mitir, which 1 

1-•c lorn,Lan 01 iull» ix x point genorally· two ordinar> mu- ron 

which requirri arau! cons,derati[Hi, trn|led by a clock Ihich cuts / 

i,d centre or bid© pole lighting i. meten in rn out uf the circuti . ' 

i,flen to b., found. On trainway rhuti·. pri dalernilned time. Therc are [i. 

Wilh rent,• poks tbat 1 practicinly t•]W 11% whi,• to not 'hargi· fin. maet 

./ 04 way, hut / 1,] remr' poli • rent, whlch '... frn,n U . 2,6 
in th.e layq if List 1•0. ion 're .r limch, whic/, in the c./ I 
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l S 

1 licrmalit'bl., brought in a JOI'n R' boris, ./rough /1/'clricat 
reknue of over £1,000 ]:vt year. Vcr) 1,-ng•neer of Durhai, before thi last 
little h,s beei, donc rn tle w.ry of Conventkin of the SM,th 'Lfrican 

liublicily cami,aign' ir, S uih Afric:,+ MulliApal Electric[1• 1 ngincm, 52 ,< 

The lick of ™>i-lbon • doub[ *d m.iny poi,w· will rome up fo' 
·i•r•unts for it, bi,t there :ire a f- coiwderation nt Thi· pri·ipilt Con. 
h••1.lted •ase· lb©re the munlelpalltio vention 
·ul•enise ,nd 11:•·r shou-roilng, We *rd 111 Kert.4 of iariffs fram . 

Wl RING ...ES, 1* #.376 peiire for a T•trieted hDur 

•,upply at ]>arban 10 U9 high as 1,•· {;cnerally ihe Wirli•g 141,• are oil 
b'id on the Rule' 'f /8 111.1.11(. ./ unit / sevcrll / thi ·.mnl'cr 

Inin% and .v goirl lie>·oed .c [Jnlen 
. Electrial Ellinceri :ind Fire Ole© 

wr lind a ch.•rge of frum 1'6 . 2 
kule., thii„'h se•,1 to,•ns pul•lish :,2 13*./0-elough [0 make one" 
.,ir o,vi', •6.. imbiled> S]*.' rU|,4 

mouth lutrr. 
M gult the lecal con./ns Some 
111€t allow i ring ar lui[,1,111 warl, inn· A few town,i ndopt the fLit nite, but 

011 ri, prcfer l', r.fJTIW .£,1 ' ,rrY 'iul ikher' bave a 1.tlge n•riet>% si,eh / 

•,in umera' ninrg M th' mfc' 4 ding sc:i.ie, N rwich :>·3'em /1 r.le. 

·' e :'llin.. m./. L.. ¢[,L/1 i. iii 1111 :11, e 'alluc, n unher ©1 r.on':, number 

lini· but roughly 50 pr" ci lit.. thr. m lamps ir:talled .J)tr ally di,44 
1, i.c adopted aN:i·ed 'Inli:. while a into various .·eN of supp[>· such •,9 

i I hire i. .ipp.ir.il lighting. cookin0, mot-, .h©r win- 

•Vhcre 3/:re ri,Arihli•i ... R dow•. re€r:cied •our. bulk lit ..it•r 

*w towns tkl· 11' 11. 3/'rel wh•re hunters, and so In 1/,0... .ire 

t. dcnianrl warr * ]1 : .Hne evell Knert I .(iute :1 fiqi tm,ni /Or p:,Y- 
within :ib•:ut ... day.,/1, t' 

dc. So for . / : 2% .,In 111 :i' 1000 i,ili, warrq, 
i..'ch ii 25 ./ c... i. Ino ' ..c 

Ihich .ay •cint ..1, ILIHIC'll L.> el 
where lim .Lt' ce unknolli with 

Pondit.re, a' t•e lial.In•ing . the 1":I 
In the di•ir.bu'ing m.in,; could hi :i, such an 'nducc•ient. With niany of 

ly ram€d wur hy bal iming thu the »tens •t:ged there 13 1, Tnl'· 

'CV©tai 'tiuses a, a WI„•I. mum •harge imp,15ed, and in Ihe f,•sl· 

£ m.or 'up:ill the ch/le iM •ilte n 

01AM'VDS. Ii·.ed In the lin:[· power demanded. 

1-h•. 91.§11(in of t.difb : abnut :.· 1 lie div•r: t. lirtor a rhe 1-1 b Ine 

..ete a #le ' 1, iiny m i.•9 *. ha . gre I bearing or th' h,iegs- 

plah and sce.4 the .1,01441,. ·tan. 114: a the .cd or imindin• cli.irgeq 
·*-ad In * Ixiller re[/ by Mr. ..·h Iny he expre·.•erl :. '0'[0wb: 

Sul. <11,1181100• /•x D0/•nil 

Diver,i L> Fart,ir =Combitind Mal 1)0'Lund• im Plaut 

Fer intner, pulu n. 1.11,,inesk 1,•r.•imh ©nginerr in cont.1 1,[1 

IlithtinR •intuuul) 1,• .i diver™· of binnrhes i,f engineer,•g. while m th¢ 

1%...V ... .... CoDLing min hni'. I.i . inay· law· 1·v•/ rn 

. as high I .. 111 .11:irtmeil,K take . .lk .ind re.,(1 hr. n.va nwu·Il, 

a.irf for ,= lig'linK il Wit[ 1,0 0. Th• rcad i•,M ,]f meter; i lefc 

•ren by the *]c tfult '••mc towns to the *+trical departmenr as a r.. 

i·harge a lump sum, while othets but ihi ]•avrnefit Iif ihe aeounb. in 

rlorge per lamp .r per unit. Durba. het the whole n{ the conIT' of the 

it wul be seen, G ch'·:Lpt·E,t al[ ".' fulance., b in th· 1,•nd: of the tewn 

th'· hKMing T. having been li,weTe[i treasurer •n practien'ly /Yer> rase 

ti. . per uni' ·.in. ...t, 1917 'or de•ling -th hii·.•kd(•ns on 'hi· 

distrifuition. Ihe prnctkc •6 fo• i,lic 01 

STAFV. [he mainN er.g•neers to remain within 

[ r, th€ 1.ir•er lowns the borouRI, .lephone cill, n.nd I anuid.by ./ 
PL[Wil' Cr,Knieer 1 1./meq i // at th' power im,„]13 n, his 

Mencu• :n,na•tr for boch tratnwar di•poul b.ing prow,led with a·1 

•nd hubt# Ind i. the medium Accinc or ot. veblcle u'luch carrtrq 

M·yed Unvnq be 14 -©5 thu ladden, tool», nnui., etc. I 



v 1. of ..re.1 to ./.ill th.Lt flo.ble I. ©clr!€11 0/gine¢r •0 ..>S 
I intal Eurn, can staff of J ] our h.we bIfi,p• him d€ta'I rost, I ./y 

'Ulli, lpal sli·i:in' is ab,411 800 in lerh./ 1Jranch, i.1// i]Mqi' I. 

n'inihi· 1 / ve ©1 Ir Lm,uly litaff'. Iliwn treril cer nia¥ I ii keep, 4. Euch 
details do 111]1 01 cern bin, 

FINANCIAL. Further, ;n m,Aingrecomnienda,Wne 
. .. Co•,icil ... gay, alteraili•n• to 

INANCIAL YEAR. '..... Ir advint:ki,pc 'F Init 
Urls /(lier*·16• roted. I. refer- i:coirmica' D]unt. or oler mittli . 

encM in '1. Papir .ire i<ir the pcriarl which iinane be.ir, "rent -Rh 
ending i.ln g .e i ear 1011 and in hgureg inuld hr ctrarted bv nw inch 
as c,-ni·,a•in wAurna, r,ighi wril nia• man better 2bi bv 'he puirly 
le app'·ril . /1.. ..ria w. 6/c[ finin. i m.,14 . khow iii '•h a wa• 
nilinic/' 11 fili.Ine.i Ll y.'. c.ling :11 fill'ne / b.ene. win 1 "cri,L , ;11,1 :1 

ail qi,rb (ir p.li. i £1/ I the end . hor' iii · Munic,pi] 'rial 
. the c,ili·'.• 'ear, other, .1 th• Flectricil }'niw,rprR' AN·;irilifin Wit| 
h 11 vearI firoC at Mveli, Ath[·™ at 0,]l'(irt ·uch .in arrinrement. 
June or Ju'i·, al' Ii' [I' '.. the iecritl> i,itioduced 

Even wi•h ihr Gr,vinnme. I·€ I. Govenment nudil :.I -]] I ./ in- 

the Inanual >c·.1 ,·11•1• at March, nnrl ter-Inlinicipi• uidit, 1 f il in <(. why 
inilibtTI,1 cenbUS and incrime t.ix ., lirniwi rintint c,i.1): kert, 4 

rrain,# :11 Jine. 1,"1 672!91'11 rch,in' the 41,·i Int.i[ en 'iner, i],1 le 
.,1 De©N,dier irn ·Jven 11 iiI undei ar'untan. and lire ./ild be ni, 

%*·anon A. thi· muii cipallticg ••intinual Averlirpirg a. i· Ini• the 

h rve In' 1:,w m make certaun Govern rise Brfnre• 4,ii, i,v•.1 kuill .1 •tate 

nient remrn·, 1, h thu· a ve.v dimat .if affair• en, rome nliou, H i , ni're•- 

inatter t© mlke the npreary ex· .ary M have s©me unh·cral form f,ir 
ti r.. . M in ui·.li the lili. ..ivial <r trmen. + 6 0,0 f 'P . 

Hnie, an[1 161' t.1,1 (·s .ih I)'liti,hed 
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