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soon a.fter they wore put into use; the whole apparatus has 
had to be discarded at all the sta.tions at which it was in use. 

Tho following statement gives a comparl\tivo summary of 
the working for tho year compared with 1898 :-

Milos opon at clo$C of year . . . . 
Capital cost .. .. .. .. .. 
Avomgo cost per mile . . . . . . 
Ct<pital entitled to Interest . . . . 
Gross oarnlngs . . . . . . . . w ,_ . vr ... mg expenses . . . . . . . . 
Net ooruings, belonging oxclu­

l!ivoly to tho Capo Oovon1mcnt 
Working oxponso11 to camings, 

per cont. . . . . . . . . . . . . 
Not earnln~r-> t o cnpital, tlllr· 

coutago . . . . . . . . . . . . 
Tntin miles.. .. .. .. .. .. 
Enrning1:1 por tt'tlin milo.. . . . . 
Working expenses, lJOI' trotin milo 
E>~rniu~. per nvon~gc milo opou .. 
Working uxpousos, pot· ovon~go 

milo opou . . . . . . . . . . 
Locomotl vcs, number . . . . . . 
Coaohi.ng vohiolc>~, number . . . . 
Goods and live-stock vobiclos, 

number .. .. .. .. .. .. 
Other kind of ''chicles, number . . 
Pi;t.$.~engor;~ ('nrrlod (lnchash·o 

"e·tson tickets), number . . . . 
Goods Ctlrriud, tons . . . . . . . . 
l 'opulation (whiLo), npproximuto 
Milos of line o~o11 per 1000 of 

white {IOpulntton .. .. .. .. 
White populntio11 for every milo 

Your ending 
December Sls t, 

l S\lll. 
1 ' \)()() .. 

£20,030,671! .. 
.£10,6 lli .. 

,£20,SOO,ll1:.! .. 
;t;2,i02,1li5 .. 
;t; l,SSO, S~ l .. 

.C!l62,6M .. 

66·6 . . 

Year ending 
Decent bcr S lbt, 

1:!\lti. 
1,1100 

£ 20,222,2tl(l 
£ 10,l lSl! 

,£20,0::!i ,2011 
.:t::! ,1153, 0110 
~:!,012,8110 

£ !HO,i00 

68.1 

£ 4 12M. id. .. .£4 13R. ltd. 
i.ll~8,•184 . . S,llOf1,SiS 
is.0 ·2d. .. (is.i·tid. 
•Is. 7 · 2d. .. 4~<. 6 · :!ri. 

.t: l 404 . . £1,4115 

£fl20 .. 
476 .. 
64.i .. 

6,670 .. 

i ··~ 
ll ,OOli,SiO .. 
l,l!tH,Cl:l.~ .. 

J S:!, OOO •• 

4 ·84 .. 

£1 ,01!1 
4811 
[,II() 

10.018 432 
] ,f>07.ti00 

•Hil,OOO 

open .. .. .. .. .. .. 230 .. 223 

The eugineer-in-chief reports tha,t the fracture of fish-plates 
continuos high, but can be attributed to the heavy weight per 
axle of tho engines and the high speed. The breakages occur 
principally in the lighter type of the GO lb. road. The a.ngle 
or_wing fish-plates, which h1we been put into tho road at 
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After this range of arches is passed the cana.l is crossed 
again by a lattice girder bridge of 123ft. span. There are 
three girders of :IS' ty pe to be used, wi th cross girders on top 
of . samo. bmckoted out so as to fonn a curve pamllol to tho 
nuts on the top. Tho rails are carried on longitudin1tl rail 
bearers, and too flooring comi:s ts of ~ in. bent s teel plates, 
tho usual vertical and longitudinal wind bracing is provided, 
and the bearings fot· t he main girders aro similar to those 
shown for the former bridge over tho canal previously 
de~cribed . This bridge is sh own in Fig. 4, page 258. After this 
bndge comes anot'ber range of fonr arches, when Leen sido is 
crossed by a similtu lattice girder bridge to tha t just described. 

After an other ntnge of four arches the line passes O\'Cr a 
bn.ck s treet called Popham-streot ; this road is croRscd very 
much on the skew, and although the iiquarc ~pan is on ly 25ft ., 
the skew span comes out to 57ft. Hin. Tho bridge consis ts 
of t breo longitudimd wob girders. 1'he ou tside girders being 
bracketed out to ca,n y the curved parapet. The fl ooring 
consists of prossed trough plates covered with aspha lt and tho 
ordiun,ry b1tllast with loose road on top. 

AgaiJ? passing over a {ow arches, tho lino crosses another 
back street called lllalt 1\Jill-la ne . Hero, owing to the curve 
and the skew, tho g irders differ iu length, the west girder 
being 56ft. lin. in span, and the east girder 63ft. 4in. This 
bri lge is shown in F ig. 11, and wi ll be seen to consist of two 
pl ttc g irders bracketed out more or less for an open parapet 
on the cun ·c. Tho cross girders aro placed 12ft . n.part, and it 
will be n oticed that only the two in the centro span between 
the ma in girders, tho remainder having one end resting on the 
a bu tment. It will 11.lso be noticed that on account of the 
curve the centre bay between tho cross girders is radi<ttecl, 
tho cross girders being 12ft . Sin. apart at the outside of curve, 
and 11ft. 4fin. on the inside ; by this means all the other 
cross girders cou ld be put parallel, which is a great ad­
VI\ntage to the flooring. '£his consists of prossed s teel 
trougbing on top of the cross girders, jointed ou tho 
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covering, the ridges at right angles to the platform, the 
ends facing the rails. 

The covering is carried on cast iron columns; the roofing 
is of mild Rtecl throughout, and glazed ; the bayr; arc 18ft. 
cen tros. A photograph is given on page 250 which Rhows the 
roofin g vet·y woll. 

On pago 258 are given four photographs. Figs. 1, 2, and 3 
a ro described in our i"suo of August 31st, and Fig. 4 is alluded 
to in the present article. 

The whole of t he brickwork of tho viaduct was built in 
limo m ortar in proportions of 2 of sand to 1 of blue lias 
lime, except the pnrapets, which arc in cement mortar. Tbo 
general foundations are all in cemen t concrete; tho backing 
in the spandrils of tho 11-rcbes is in lime concrete in the 
proportion of 5 of gravel to 1 of limo. The r;pecification and 
tests for tho cement are afl follows:- " Tho P ortland cement 
sb;tll be of the best quali ty, and sh all be obtained from 
manufacturers approved by the engineer. It shall ho.vo o. 
spcci fi e gravity of not less than 3 ·10, and he so finely 
g round thn,t it w ill a ll pass through ~~sieve of 000 meshes per 
squa re inch, a.nd leave upon a sieve of 5776 m eshes per 
sq uare inch <t residue n ot exceeding 10 per cent. Whtm 
made in to pats, tho noat cement shall s tand immersion for 
twenty-fou r hours in a hot water bath maintained n.t 113 deg. 
F~th . without cracldng, and test briquettes of neat cement 
a.fter being immersed seven days in cold water shall bo 
ca.pablo of resisting a tensile stress of 350 lb. per square inch 
before fractu re, a nd increaRe not less than ~5 per cent. in 
strength Mter being immersed for t wenty-eight days. Any 
cement fa iling to stand these tests will be rejected, and shall 
be at on ce removed from the works." 

The rpcci fication for concrete was as follows:-" Tho limo 
concrete shall be formed of clen-n gravel, or good hard broken 
s tone, of not more than 1~in . cube, n.nd !'and, well mixed with 
freshly-burnt ground lime, as hereinafter Fpocified, in propor­
tions by measure of 3 of gravel or broken stone and 2 of sand 

C trder H . 

• 

G irdf!r ){, 

-

-----.............. ... .... -----,._,9~1U_IJn~J!.. --. ·--------· 
rrom GrJ!Itll..i'J. _-- - ·-------- ... -- -------------

- . ..Z.l . ,. .. _ _ 
-T (J-

• • 

Oet~tils of ·Tro ug /'ung . 

"THE. E.NautEER'' 

\'arious places, ha\·e so far pto\·ed to bo a success, nnd they 
will be adopted in place of the present type. The number of 
hroken fish-plates found in the road during the year totalled 
11 ,391. Of these 2907 were of light section and 8484 of heavy 
section. 

GREAT NORTHERN RAILWAY.- NEW RAILWAY 
AT NOTTINGHAM. 

By R. F. BE:o\N£TT, Construction Department, G. N.R. 
No. III. 

CLOSE to the canal bridge previously described is the bridge 
over the L ondon-road. It is a s teel girder bridge of 50ft. span, 
on the square. H ere, again, the platform of the London -road 
Station bas to be carried over the bridge. F our main g irders 
were employed, t wo for carrying the up road, and two for 
carrying tho down road, the two inner were spanned by cross 
girde rs projecting in the same way as the bridge over the 
canal. The floori ng is composed of steel trough plates ~in. 
t hick, and ballast plates are put along the main girders to 
keep the ballast away from tho web. 
It bas been found that one of the principal causes of the 

deterioration of girders, which is now giving so much trouble, 
and is likely in future to give s till more, is the contact of the 
ballast with the web pla tes. Those who have to do with the main­
tenance of bridges find that the girders generally corrode at tho 
junction of the ballast and the web. The ballast gets wet and 
keeps the web in a state of rust, and gradually the latter gets 
pitted and .finaiJy eaten away. This action is specially rapid 
where ashes ballast is u sed. The Great Northern and other 
companies in all new bridges fix guard plates so that the bal­
last is kept away from the girder s; n.nd it is hoped by this means 
to add considerably to the life of the same. A sloping 
cover is put from the top of the baiJnst plate to the web of 
girder, so that any rain that may beat in is led away to the 
asphalted fl ooring, and then ce to nearest drn.inage. 

After London-road is passed there is a long range of fifteen 
arches, a bout 35ft. in height ; the arches a re of similar 
character to those already described, ;tnd do n ot cn.JI for 
further a ttention. As it is a. rather long range of arches, it 
·was thought best to build cross walls in the centre span, to 
.aot as a bastion or steadying pier. 

~-· ---------· 
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top o£ each cross girder to fncllitate etccticn. 'Tho lu!>t steel 
span is that over Narrow 1\larsb, close to the junction with 
the G reat Central Railway. 'l'he bridge here consists of three 
main girders, 39ft. llin. span, with troughing between . The 
bridge almost touches that belonging to the Great Central 
over the same road , and special provision hod to be made in 
the parapet where the two girders m eet at an acute angle; 
there is nothing, however, unusual in this bridge, and it does 
not call for fu rther attention. 

It will be noticed that all the steel bridges over the main 
roads at Nottingham have open parapets instead of the usual 
heavy plate screens, which are insisted on by most local 
authorities. 'l'beso open parapets were agreed upon in con­
sultation with the city authorities. They give the bridges l.L 

much lighter appearance, and it is very doubtful if t.hc effect 
on the horses is so injurious as when the plate screens arc 
used. A horse will not bo so fri gh tened at anything be is 
able to see and understand , as he will if he can hear a 
locomotive and only see the chimney. Tho traffic bas been 
running over these bridges for scmc time, and no rcpot·t has 
been received as to the h orses being frightened. The appear­
ance of bridges, especially lattice girder bridges, would be 
much improved if the wise example of the Nctts City 
Council was more generally followed. 

As previously st ated, a new station had to be put at 
London-road, as near tbo existing terminal s tation as 
possible. The platforms themselves a re on the viaduct, but 
the station buildings, which are of handsome design, are on 
tho street level, wi th large cabyard in front. They are built 
up against the south face of the viaduct, and the booking-hall 
is in front of one of the a rches, and measures 30ft. by 
23ft. 6in., with four windows for booking. the booking clerk's 
office behind being 30ft. by 15ft. There are ample cloak­
rooms and parcel offices, with a largo parcel s tores undet· one 
of the arches, so as to provide for tho large quantity of 
luggage whic~ is now left nt t?e stati?ns .. ~bo bo?king-hall 
opens direct mto t~o a~ch behmd, wl11c~ ~s lined WJth 15lazed 
bricks. A h ydrnuhc l1ft, capable of ra1s1ng 10 cwt ., 1s pro­
vided for t ho luggage, worked by pressure obtained from tho 
Corporation mains. From tho arch_way i ~ <t wide. stairc~se 
leading u~ to tho platform. Tho stamvny Js also hncd w1th 
glazed bncks, and opens on to tho covered platform. The 
usual waiting-room accommodation is provided on the 
platforms. The whole is covered in by a handscm e hipped 

•• 

to 1 of l ime. The cement con creto sh all bo formed of 
clea.n gravel, or good ha rd broken stone of not more than 
l~in. cu be, and sharp, clean sand well mixed, as hereinafter 
specified, with Portland cement of the quality aforesaid, in 
the proportions by measure of 5 of gravel or broken stouc 
and 2 of saud to 1 of P ortland cement. Iu tho cylinders 
tho proportion shall bo 3 of gravel and 2 of sand t o 
1 of Portland cemen t. '!'he proportions shall be ascer­
tained by proper gauges to bo provided by the contractor; 
nnd the m aterials shall be thor oughly mixed on a cleau 
wooden platform. The sn,nd and cement shall be first mixed 
together with water, and turned over until reduced to a 
paste. They shall t hen be cast upon the gravel or broken 
s tone, which shall first be well wetted, and the whole turned 
over until thoroughly incorporated, Wtl.tcr being added as 
required to bring it to a proper consistency. The concrete 
sbn-11 be lowered in skips, and carefully deposited at the 
bottom of the foundations, and shall in no case be thrown 
from a height. When deposited it shall be spread by band, 
and thoroughly pumnod, and brought up in layers not exceed­
ing 1ft. in thiclmess, tho top being levelled to a uniform 
surface before the brickwork is commenced." 

The specification for the steel u sed in girders and fiooriogwas 
also as follows :- The steel :tnd wrought iron used in girders and 
flooring shall be of such strength and quality as to be equal 
to the following tensile stmins, and to indicate not less than 
the following percentages of contraction of the tested a rea. 
at the point of fracture, and of extension in 10in.:-

TonRile Pcrcon ttage Porcon ttago 
Rtntin per of con- of oxtunslun 

squaro inch. tmction. in lOin. 
Ton A. 

Steel plate, 1mglcs, {not less than. . 2S . . . . 4.; . . . . 20 
tee~, lind Iivoti! nor more titan 82 . . • . . . . . 

Wa·ou~ht lt•on plnlcs, angles, and tees 
with tho grnln . . . . . . . . 22 . . . . 10 . . . . i 

Wroughtlronrivot<!, strnps, und bolts 2:1 .. .. 2u .. .. 

The steel used for gi rdor11 sh all be cn.pttblo of being ben t 
double on 11. radius of tho thickuess of the specimen , without 
showing signs of fracture. AJ l rivets, both stool and irou, 
sh all be capt~blo while cold of being bent double without signs 
of fractu rc. 

Tho P<tt·liamentnry powers for the above wore obtained by 
1\Ir. Richard Joh nson, Jato on~neer to the Groat Nortbern 
Railway, and the work w~s earned out under the supervision 
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of \lr. \\". lL Sadlet·, )f. ln-,t. U.K, the chief 1\Ssistant for 
COlhtruction, )lt·. \'. H. Hunt being t·esidcnt engineer. The 
con tractors for the gcnorul work wot·o J. D. Nowoll!lnd Sons, 
of Wostmim,tcl'. The :-.tol'l work was constructed and erected 
by tho Patent l::)hnft :~nd A xloLl'l'O Uompnny, of Wednesbury. 

THE ELEC'TlUCITY St;PPLY OF GLASGOW. 

T Hr; formal inaugurJ.tion, yesterday, of two new electric light 
stations at Gla~gow-one situa.tcd in and for the scn·icc of 
tho city north of the Clyde, and tbo other in and for the 
south side - m.ll'ks the pmctical fulfilment of a scheme 
designed to bttpply the illuminating current throughout tho 
whole area of <; la-,go". The full extent of the :.cn·ico has not 
yet , of course, been realised, neither as regard~ the generating 
nor distribution of the current, but a suitable stage having 
boon reached in tho h\) ing do" n of the extended sy:.tcm con­
currently '' ith tho entry upon another winter lighting liCasou, 
tho occa!>ion has hc<!n taken ad\'autage of to fittingly 
emphasise the striking progress \\bich Glasgow has made 111 
electric lighting. 

Before en tering upon •~ do~cripLion of the now electri­
city station opened yo~tcrd~ty b) Lot·d Provost Ubisholm, we 
believe it will bo of interest briefly to outline the leading fact~ 
as to tho ri -,o and dCHJlopmcnt of electric lighting in Glat;gow. 
Tho earliest case~; of ligbtlllg in thc c•ty on any large~calc-nollc 
of which, however, de\C~lopcd into tt general supply system­
were those conuoctccl with tho railwt~y Ktat1on ~o and the 
General Po~o t-oHicr. In 187:.1 the British Electric Uompany, 
Limited, laid down (lrammc dynamos to light the (:Jnsgow 
and South-Wcstoru Uompttny'H St. Enoch St<ttiou, aud iu 
1879-80 the firm o{ R E. Urompton and Co., Uhelnu,ford, 
laid down plant to supply the North British Company':; 
C~uoen-strccL l::lhtion with e lectricity nt a stated charge, but 
tho railway t·ompauic-, C\entua.ll_y purchn'>ed the plant and 
continued the lighting of the htatiom; thcmsoh·es. I n 
1870-80, also, ~Iui r nnd ;\la\'or, Ola-;gO\\, laid down tcmpomrJ 
plant on tho MC<t 11ow co\et·cd lly the Municipal Buildings in 
George-square, afterward~> remo\i ng it to the basement of the 
<icnernl Post-olhcc. Later, in JHHJ, they placed in ;\lillcr­
street, leading ofT the S<tllt\re, permanent plant to supply the 
Post-olhcc, lhe cable'i from Millcr-streC!t being earned over 
the tops of tho intervening buildings. It is interesting to 
note, lll connection with lhi!l supply, that the Glasgow Po~ot­
officc was the first Po~ot-ofl1cc in tho kingdom to be lighted 
by electricity, and it bas been sl1~tcd that it was ovo.•ing to the 
attention of tho po~otu l uuthorities being called to the 
improved health of tbo Glul:>gow olhcials that electricity was 
introduced into tho metropolitan and other Post-offices. 

Tho company of :Muir, )!a\'or, and Uoubon, Limited, incor­
porated in .Tunc, lRRS, lmdng tlt'I}Uired tho ~liller-sLrcct 
~otation plant, albo purchased ground otT John-street, City, and 
laid down a plant fo1· a general supply. The :i\lillcr-strcet 
~:~upply wu.~ on tho lo\\ -te11siou continuous-current 100-,•olt 
t:~y!ltOnl. 'l'he .Johll-t.tl'cot t.uppl) \\ll~ on the ltigll-teusion 
alternatiug-cul'l'cut ~ystem , ~ .IVV \OIL<!, tm11sformcd on t'on­
I!Umerb' promi .. c-. to 100 \olt , lhc ~-ouppl) hci11g con\e~ed II) 
o\·erhcud \\ lre:.. 'l'h(' c·oJupall) in JHUO applied for a l'rC'· 

'isioual Order to supply Wasgow gcncmlly, as nbo did tho 
Corporation, but tho comp;wy withdrew in favour of tho Cor­
porati on ltppliention, which was duly t>anctionod by tho Bo11rd 
of Trade. l::lub!loquontly tho Uorpomtion agreed to purchase 
tho cotnpltny's undertaking fot· £15,000, and on 1st March, 
18!J~, it entered upon poHt>ession. 'l'bo supply on tho high­
tension overhead ~ystom htl\ ing only Board of •rrado S<mc­
tion till A ugm.t, lti!Jtl, tho Corporation proceeded forthwith 
to l<L) down a central genemting station for low-tension 
supply. 'rho Uas Commissioners being the " Local Anthor­
ity " under the Electric Lighting Act of 1882, the Gas Com­
mittee of tho Corpora.tion was entrusted with the carrying 
out tho provisions of the Electric Lighting Provisional Order 
of 18!JO. I n l R!Jl , under tho advice of Lord Kelvin, active 
steps were lakeu, and Pt·ofe~sor .\. B. \V. Kennedy was 
ttppoiuled consulting engineer Lo prepare the general scheme 
ot supply. 

lu the ~>priug of 18!):2 the erection of a station was begun 
on ground purchased by tho Corporation in Waterloo-street, 
:~ litllo west of \\'cllinglon-strcct. On the ad\'ico of Lord 
Kelvin the lO\\-tOn~>ion continuous-current three-wire system 
at 200 \'Olts pressure was adopted, largely in order to save tho 
cost of altering O\.isting consumers' install<ttions, which 
could be connected to tho new :-ystem without exchanging 
the i ncu ndcsccn t I amps ; tho cost of these, it should be 
noted, being thon {out· or fivo times what it uow is. But for 
this con-.idomtion the pressure of supply might htwc boon nt 
lca~>t 115 volts in COIIsumcrs' premises, thus facilitating 
the u~e of ~~ tht·ce-wiro :-.y~ tcm at 230 \'Olts pressure, as 
"as dono t~L J~din burgh a few years <tftcrwaL'ds. ()n February 
25th, 18!J:J, tho lighting of some of tho public street!! by arc 
lnmps supplied with ltigh tcn!lion contllluous current from 
Bru~h dytH\lllOH, to whic·ll they wore connected by long-~>c l'ios 
circuitt., was publicly iwwgul'tltcd, 1md in August of that 
) e:u· tho J ohn-streeL high-tension altcrna.ting plant was 
shut down, all tho cOJtsumers being changed ovor to tho new 
low-tension u ndcq~rou nd nuti us supplied from \V tttcrloo­
strcot. The noccs~ity fO\' cxtcm;ion~; of plant to meet the 
demtmdH of pri\'1~tc cousumcrs soon became such thttL tho 
space occupied h~ the ~-.pccial and separate arc lighting in 
\\' atcrloo-t.trcct stat a on could not be &pared, and tho Bru~h 
dynamo~ woro removed to J obn-strcct and tbcro utilised in 
c:mjunclion "ith tho original engines-the high-tension 
.tltcrn•tling curn•nL d) n:unos having been disposed of- for 
tho soil' purpose of suppl) ing street lighting. Matters con­
tinued in tb1s way unL1118!J7, when, \\ilh the increased plant 
then Mailable at \\'aterloo-strect, 1t was found again pos~1blc, 
and with tl rcsullnnt s!\\ ing in cost, to ~ouppy tho wbolo o1 
tho electric lighting, both public and private, trom Watcl'loo­
:;trccL. 

Iu 18!JG the Electricity Committee was entirely sepamtcd 
from the Gas Committee, and in order to meet the necessity, 
then Ycry urgent, for extensions to f>er\'O wider areas, two 
t• mpomt·y ncclllllllllttor t.ub-stations were erected-one cast 
,wc.l tho other webt tho object being ptt rtly to avoid trallb· 
mitting such hcnvy loadH through the mains during the 
bmwy Jigbtiug bourt. 1\ lllt~tlor inYol\ing considoru.blc loss at 
tho h>'~ pro~:~:.ure of ~00 \OILs, or 11 \Cry largo oxponditut·o in 
cxtm hea\ y coppt'r 111n i 11~>-nncl partl:-· to rei io\ o the 
lll.t\illl\llll loud lljllll llw ,;cuomLing pln11t. '!'he armrgt • 
mc11t of worl.i11g 1\ll~ to t·harge up t ho accumult~Lor ~ul-

stations during tbo night or early hours of tho moming, 
when both pla11t 1\nd mains were under easy loud, and to 
dit>c luwgc them dul'ing tho two or throe hours of the after­
noon or ovoning mn.ximum load, tho disch:1tge current, of 
course, going to feed tho local districts around etwh sub­
~:~tation. 

.l!'ollowiug upon this, the Uommiltec tumcd Lhc it· :~ltenttou 
to tllo quo~tiou of suitc~blo sites for entirely uow works-one 
for the uorth side and one fot· the s:>uth, and during 18\>7 
about ·1~ acres of ground were purchased at Port Dundas, 
adjoiniug tho F orth and Clyde Canal, and about two acres 
near St. Andrew's Cross, in l'ollokshaws-road. Tho position 
of electrical ougi uecr to tho Corporation, which bad up t ill 
that time been bold by Mr. \\' .. \.rnot, wa~ now assumed by 
l\lr. W. A. Chamcn, formerly oul~idc manager "ith Crompton 
and Co., of Uhclmbforcl. 

During Dcccmbor, 1897, an e:-.lended period of \Cry thick 
fog occasioned bucb a demand upon all the plant, including 
tho accumulatot· sub-stations, tbat the need for 1mmediato 
augmentation of plant was seen to be imperati,c. Waterloo­
street Station W<h full to overflowing, aud steps were accord­
ingly taken to procure plant of some kind, and htt\C 1t laid 
down on the now t.ilc at Pot·t Dundas, so as to bo iu opera­
tion, if possible, for tho winter of 1898-99. Plaut \\as there­
foro advcrti~ed for, such as manufacturers might be able to 
deliver quickly, and it was under these circunu.tuucc:. that 
tho first instl~lmcut of the machinery at P01t Dunda~; was 
purchal:!ed and lllid down. By erecting a temporary wooden 
shed over the concreto foundt~Lions, the engines aud dyuamot> 
were laid down, aided by a seven-ton overhead tnwelling crane, 
worltod by h;utd, and worked from December, 18U6, until 
November, 189!J, when tho pennnncnt buildin g~:~ were suJh­
cionLiy complotod to n.llow ol tho removal of tllo Lcmpomry 
housing. 

Not so pr·ocipitt~Lc l y, but without loss o{ Lime, opcrationt> 
were beguu ttL tho St. Andrew's Uro~;s Stt~tion, and the build­
ings arc now in a stt~to bordering on completion, "bile most 
o{ tho gcncmti ng pln n t ill iu place. Beside~> tho two now 
stationH, the works and whole undertaking of tllo Keh inside 
t<:lcctricity Uompt~ny (<l western district of tho cil~) were 
taken over by tho Cot·poration in August, 180!), the supply in 
that district then bcmg at 100 volts only. This bas now 
been changed over to tllo higher pt·cssm·o obtaining in tho 
new works, and nt present extensions of plant arc bcmg put 
Ill for tho coming winter. 1'he new supply has made con­
.. idcmblc progress, and already a large number of consumers 
IH supplied I rom Port Dundas, tho total number c f con­
sumers for tho ''bolo of Lbo staliom., at !litty :Jht th1s year, 
hnsing been 2852. 

l u laying out u.n cxtcnsi\'O scheme, intended ultimately to 
::;upply throughout tho whole area. of Glasgow, it '' .1l> dcuJcd 
to tuko advantage of the altered Board of Trade rcgul.1tiom, 
and to make tho pressure of bupply in consumers' ptemibcs 
250 volts, by t.ho usc of tL three-wire 500-,•olt contiuuout­
curron t system, instead of Lho then existing 200-volt lhrcc­
\\iro ~ystom, as this \l oulu make ~~ Yery largo s:t\ ing iu tho 
cost of muinb, 1\nd con>.equontly in t ho ultimate co~t of 
oloctricity to cont.umcrs. 'rhis cleparLuro h:ts a. dmwlmck in 
thut tho 11111i11s front tlw \\'ntu·loo ~LrceL l::lL:Ltiou u1ul lhoso 
.t'Ol ll tho 11e'' htl~tiou ., t'aiiHOt bo eonuectcd togclhrr, Lut ull 
pa1·ts of lhc original arc1~ "hich iL i~ dcbircd Lo rclte\e ht~IO 
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