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- _Having learnt by your letter of the 2nd ; ) ave written to the
‘the Madras Municipglity Tor informat;oy, a?xd ;gm:t&?: ,-“n(’;‘(_;:x r\' l(v‘“ i “.n ur visit EOU oo _ ~ amount of lig
Secretary of State will withhold the Payment to yoy of the .equivalent of RBé oot - : i ! degitle ofl BMFHE
.informed by you of the result of youy reference ¢, Madras wh;riﬁ should you bave t0 g ings in thf et
America, a for the amount will be forwardeq ' 3 The number W
:  number of lights :
REPORT ON ELECTRIC LIGHTING OF FORT ST. GEORGE. 3 S :
- No better place than Fort 8t. Geoy . o dew to fest SO
bility and economy of eleotrio lighting, 8, Madruy, ooylq be selected in order to

The li ht:liug;i li)iOth publie and
area is perfectly defined and of & ejpoy), form;
equally distribuced over the aren, S

he extent, again, is not above what mig

. : , perfectly 1
and the lighting controlled from one centry) ::E‘};:’):'Mona}”y expected, could be per
Conditions so favorable are :

* |
seldom, if gy : e » of these GEER
stances I am able to present, {0 Government :;‘ o met with, anq it is hr-o,-um.l "lflave
to include in this re rt. xiote estmate such as A

Before the reeeipt of G.0., No 3425 W, of 3 art
. . : ¥ % X 5 ' Bl . Uth NOVG,I‘* 3. Publie \\'()rk‘i De : g
M aﬁd" uii ma];m 0 i aad. studyin the Guestioy o‘f):‘rl.-xaﬁ“' : i.ul):lx(-‘x on behd e“b i
unieipality o adras, decuiet'i i fayor ¢ the 8io " Clectrio ligh ]. g kool ooml'l b
the one most suitable for Indiq. The reagon, which leg Jl ;40;:1 a8 being the ,l heed ot 1o
they will be found iy my report to the Municipa] Comiyg; e to t.u..u decision - rge AR
Government, Obers, which is of co
Neither do I consider it necessary in this
of the light, nor the vari 4 port to s

: ; ai : f the pf"d

0U8 ways in whigh eleotrigity 3 £5h (,k tail the theory A, found i

- report before reforrad to I may, I think, ﬂxc;:ef)v’»r: s:;‘é“']("ml;.auigu also wvl:,lﬂi;:ulﬂfy »
subject on hand, myself more p

I observe in G0, of 20th October 1883, No. 570+ cdered
removal of the preseut gas-works and the » No. 4797, that Government have ©

(lislmsn] of all lant o > soted there¥iee:
I am unaware of the state of the B88-Works, anq whether II:. i&'[:f:tt:i){:l: tip:(;tn‘( i':: t,l’:' making ‘“‘w
thet, were such 5 course desirable, and I therefore refimingg fram wid rossing Government o8
matter, which has reference to the Motiy 068802y for tioe e t,”r the lightil}
passing on to consider the geners] Juestion of motive Produstion 37

that gas can be more ecopo :

1 £ 5 t
Private, is in the hands of one body, the Grovernmuizs

ildings:
16 streets gre regular, and the buil Ty

i Power, | may, however, observe m“‘”ﬂ ‘ 5 1 gl eV ‘the lights on t
e mically used jn Produsing' megive pager ot 00 «elf 18 " beerved, hower lamps above re
produoe eleotric light, than by burning the same ﬂmmuﬁ 51 gl:a; ,ﬁﬂ“ er, w t})m“h ‘er‘ hat 6 W9 % e e and:the 04 additional lamps i the
the dlummatlx{gf: POWer per thonsand feef of gas is much groate, § 8 gas-burner, (e latters ; ,, walls,
faot, a8 7 to 1 if are lnmps are used, 4 I 1n the formar thau i 5
I electrio lighting the firs i

e o of T4 lampe being DO 74
P \ave omitted from e Chiand Aiaatial
- A t question to considar is the motive T \h-wupeﬂt' 0:’;“2 e s ‘ 3 MVIQMVB_ o from the .tho |
P et power derived from g stream op Waterfall, N, .hpowor_ okl s obtal by : ool A
in or near Madras. We haye available, however, Windonow . ¢h 8ours of power : Grand

Y SYRIALIRGS :

8 ) OWer i ¢

urni 1 or oil) and POwer from g gag.an o o and sfaq vailable, and if it
tain, though with aceumulate, ST engine. Ty ystem

; « SB 8§
W-power (p unnﬂ" Yy, & Pm
A 18 it might }
. There therefore remains stoa

@ first-nam. & emely W
6 used for the prlm iy }m\u § 8 AR yﬂﬂi“gs'

me e i
notion of | li bu g | i
101 i i . § M in e
be b e and BA&-power ; and ag the lg:mwl(ghkt it alg::'t Sty i % ses for uge at night in
may not have o removed by the time {};s Teport reaches (Gove o doemed 1
duty to consider this question fully, OVernment, I have dee /
The cost of coal in Madyas may be taken ay 3

; . s, or ton, A at = lai king 009”
cally consumes 23 1, per Indicated H p. h |~ O3 1t eam engine wor ht O
],01}’:) oandle-power_ for one hour, ang the (I;?:( V:')::l:m he ::)(:i “)j would maintain an i Y o
.. For a gas-engine 20' cubic feet of 838 a0 roquired ,r,;l %1 : A tuk mﬁuf“‘m&*
in Fort St. (teorge as costing Rs. 4-8.() oy 7 /6 por 1,000 M\Y;io e ,bﬂn taking gas Tok the sam®
amount of light would be nearly 24, or foup times ug mygp, " “1¢ 008t for ono hour Rt
Thirty-five sh\lhnga. Per ton for oog] i Gx“ﬂedingl"y ‘hi . ' a g,‘dﬂﬂn’
reduczd w gn-greglt)q faelhtlesf for transport gligw of the y; og i:nid ! lbo il 3
838 18 Now being manufactyyeq in Engly e o0 ol alos
sold at 3/3 per tou. Sl‘he gas is unsnitablegfol:-di{ll:;ﬁ'am-hmme @al found in South W
heatinﬁ and motive power, Syl
T

. o 1 have theref,,,

, ell suil
: coal could probals) 8 Purposes, though well # ton.
e gas made om this eoal is producer‘{ by Bo};':n("s t:m o Ha?}ma ‘lt %‘;tm of the
present gas-works s\utulgle would be the Purifiers gny éﬁiim‘: t:I\d t ; on ngwn’ :
genex"ralt‘grs would lﬁz rer%téxredd R . stors, while % il
18 gas can be produced iy ingland for about 34 r 1.00¢ . king the £
of the conl in England and Indig n ] ¢ 10 1000 onbin feet; and th 6 per
(i},OOOecubio oy g 1EIR 28 1 10 6, the cost of LU00 eulig foet in Tndia W"“Mg‘ / -
One hundred cubio feet of this

898 is roquirad AgRINgt 20 of oo to

Power per hour, and the cost therefore fop one howr wonjq be ?:;qlnuy l{:«:;l 8‘;:? A
hour. This is not very mueh under the pgst of LA 8 e m
more than the cost of steam-power, o W5 o Produced by coul gas and very
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lace ﬁndsrgx“ 01’3181}3“ 4 be between 11 and 12 ampéres. TE’
8 Wires in such Jats - h overhead wires are dheaper. -
e fire or o e position would be much more liable to

fon i Orking of the pypg
for, therefore, aongiet Mag

. - A » w
1Ng of iron wi Copper strand insulated with gut

o
A 3 6, unl is .

his arrangement : * Were desirable to arrange :
T g o 2.t o o g 2o 16 Wl oot ot o
e o, T uming on the ol vy 13, hie showing boyond the wolls
ngine-h foux’ s thy i uneojte,d als0 be extinen: wit] and this wonld have a specie i

ey S8 vty a8 sh hnteﬂ s th th other two
£ e }md et MM"'}! m‘;&ek toii" the'bnﬂding:gg gnv(le‘)ﬁ, w‘;lence 8
mp-postsvp?oifooed £0 bo used arg ylys- PEMe-house

height can be reduced if p : at are use. : .
i ! G e, DOCSPY, - - TR 8hown jn {}e sketch given beloW
gxglﬁp’:mmn' t.he ﬂl‘bons M haveeglal';‘,: on such are arrangcd to burn

5 SRS B



m‘::m! thﬂe;_i‘t‘ lamp ittings it is proposed to
- Fewalls, or suspended by wires from

bt here thoy ar in large numbel
iy y are in large
hght' Will therefore be entiroly under

M engineg to a maximulﬁ i’f M

' “0gines, ng they last muo
uld b‘“ Provided to turn on and Oﬂh:?:
,;ggm;;fm, of whio(;; &o"fedp :
Will be readily de ey
‘:nﬁanb, Made nvailabl{ at a.ngem", a%
of the buildings will
% and being connected
S attached to the wall in & wﬂog
h {] ‘ﬁt:al 'z’i:oh for turning o1 andwé
S Wi} by aov 8 $00 strong for the Wir®S e
Pipeg ?:”“av"‘bh to pla:ogthe twin wires 257

¥

3300 them against injury: . .

Miduft 18 decided to layjdown the

Vaylt 1;1 ¢onvenjent size for theer
~ 10 the Fort i qyailable ; DO
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% 0 |
210
510
85 10
o | 15 o
.,..Nopu.'cmi P | io
lﬁmwufmurghh at 16s, -

; mtu‘iuo 1 .". .~
00, e, gy h eomneti,

: : : be about Rs. 3,600
In addition to this there would b 4 Attin
: o tesorve parts of the m%:‘&ed'in i

O'GO‘ oo o

Nb. IT‘B ' ; LTy J
15 Ty Soc Majos O
i 1% Main switeh lights of 15,
aogz'ﬂ'ﬁ"“’““ b3y gg" -
100 o, mubdwith : S ;
SR NO- 443 Connectioy, e i HE
: L 0. this ab prosent rate of exchange (118) T,

No' 19. En : - " E o “on ; : £ ;
gineer’s Offioe ‘ we arrive at a total f

10 Incang, e
1 Main sy S8 0t 15,

he 1

1
0
1
5
2

Pk et et
oo
coooo

/

180 days for 12 hours, or 2,
~ ouly 1,300 per aonum), That
“gor 2,000 hours per annum.

The above taken
sumption =—
Carbons —
28 Outside arcs

) Gl

12 Inside ares, 2, .
500 Incandescent lamps at 5.
560 Tons of coal at 308 ...
il and waste, say £1 per week
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2011 Aveusy 1884, o0
Thp number of lights provided for aye

b et
92 aro lights outside, 14 inside, and 320 i power.
_ The arc lights take UP about 45 H.P. apq the incandescent lamps about tbe incandescent
The Wtﬁm ey OWOVQI,‘hB.IB to be placed ﬂgainst the are and the reneWﬂl ‘}f ‘l—— ‘
llﬁlp:};‘taim the lnﬁ;;d::zeil:lnsy:tem‘- A Oompa-riﬂ()n m&y therefore be mﬂde thus 3
. per annum Pl ’
‘ RS.
j : ; 6
SR ... 8582
- Lss cost of repiacing fnoandieoy . 1,500
- which divided by 46, the number of gp, lamps, - ' ymp per SADUM,
ing 2,000 hours of ’avmse burning, g}y 2'3}) :.,nna e IFS' A, lper s
- For the incandescent lamps-— ® Per hour per lamp.
i o RS.
- Total cost R 35,826 /
s LN T ass ,_——-—‘Zi 2
32,220 *

F 16,113 Al
which again divided by the Rumber of | s : « o 9 000 hours =
040 "Rnas Per light per hony, oy about gn;&';.azo' = Be. 50 por annum, or taking 2, i

n t lam!)g 1 -0 ’
the f “:nl:ﬁ:i'miden‘ it Sy 20 C.p, each, t}q B give about 400 qandle For o
our eurenit, ahoyt 1,000, 5o thgt the ! 2 ould be
incandescent against the arg g Proportiongte oot of light w
2 g 20 X 040 anngg ¢, 29 anngg

' ¢ ight by
8 28 expengiy, to ount of light
. . the aro, but of ¢ h Produce the game am
lightin owing to ity s
‘ TEm pri

e ingide
e f ™m ; stable for 1nsl
ty for mb-divis(i)ox, i Wfinitely more suitable

Mieregt, oy cost f' '
w208 908C of ey in ‘the : : of plant,
this might, have boen reduoedot? e, 51000 cubio
at {

in it is stated
et wag 18 bo -13-0, but it 18 &

: 'his amoupg of e Per 1,000 oypi ¢ /7 about Rs, 10-13

allow of 200 gag, | 50528 bu 1 gag-bup

um
% though it hag never been cons uld
rned Durney - thoug : hour WO
‘_ T8 each 20 Uher OBSuming 5 eubie foet per one-
‘twentieth part of 4, are lamp . Power, gagy ua) : lamp, or €%
be— " PEEOTOR a0 by g BN e Sgtiast lotrity wold therefor
‘ _G&l, Rs, %80 ] Pf;:‘::"
e s T e e e
; Inc&ndeseenbla.m 014
% ps i ; LB
80 that wh, Fan
is 10 pe o:x:;.a{:uhght’ 8T8 used, thq 008t g *ROrmongly poq : i ¢ 1amps 1t
0 compare the amount, of ;.1 £ l'eduoad, T ot
ha.v 7ify Y ght 0 : 1ioht we
T the gag— e by 838 and the scheme of electric 1ig
: 263,345 feet at 5 cubio § ; Hourg o1 9 urs.
i S P B. et r h C. P. ho
While of o lghging e woulg po W 7 ol 1,053,380
2,000 o NO. = ¢ P, J .
2000 "k ol |
Phie imoandoseeny™ 4 X 1000]  m “ L. 36,800,000
2,%01;0%11-; of 320 % - :
i ' . B e e 12,800,000
or fifty imes th i R . ot
Wi ® amount o light given former}y b Totq) ... 49,600,000  anpun
: 8 B, il g oont of 08 P
Gas {‘IM,M%MM“N R i ' RS-
~ Unteregt o Hat 175 T o 2860 :
d of elggtpi.: ; 950
whe il | T e el
il e g s L

i 9.0, 991, Qotober 1888, No. 577
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The m"matu.re of these machines i 4.«
axis of the machmg is surroup
insulated copper wire (wor

know \ iron
e N as drum armatures. The 1r
Theése longitudina} 18 of wire o ) are wmpped ith iron wire, on which coils of
wound at equal angulay g
The ends of the eo;
sectors are insulated from
The method of at
of eight coils only
ends of the same ¢

t;he] oy oylinder, all sections _beiug
o thoP 8068 pageing through the axis.

8 i Opper soctor: o axis, whié e T
v shous €01l { g WA UP "'O}I')lli)nr sectors on the axis,
: e num itk ® Tollowiy,
Plus

il cal commutator. 2
s gure, in which an armah_te
— and show the oppost

® continuous cireuit.
the coils of which ar¢
4. Thege A . ' of the electro-magnets:
prevention of Crosg erenoe, ‘ € of the a:r.::gne %;d g
ma_nl eture, 8 SWroungg the armature to av
u the shupg vorgy, TOETOtic flald 1o thut
oo 1ons ; this is for the
80d for oonvenience of

ol SRR
h ) 8 ocontinyeq d the
J lamp. llng ?onnd the magnert?::xd ﬂ;‘

.




vV eandles at an oxpendiy
revolutions per minute,
an are or inoandeS%@ﬁ, ;

are two kinds of al
the other in whwh




hen' the current passB!n
”ﬁs clear light ; there is no ¢

W of lamp. As will be
eet two platinum loops, ¥
‘the right gido figure ¥

" 8¥ing a spiral spring ; two S
w b the side of t mmk .

o 3am res are Té

0 th’lt of nupsldmon is &
Mmen for Jamps of Mg
®.a light of 20 candm
“"M’l'ant. The prices 0%
s to use with bhesa :

{ 'le(‘!;lnmt% it will be notioed lNO dout

5o or 8Om0 18 houps per 48y
' me Oniginey \ePeotion ang repmrpof the €0

tha ,‘a‘ipomgn of hr““ghont the day 88 W@

T

a“‘““me might be Iurmﬂh@d’
,‘fthe serviee boxes to Eu ;
‘“’mhes at any omt in
Y 8ive this g an |

ths
' P‘?""» Whmh 18 cons;derwbles m;ght

Whﬁe the subject of the eleotnn tranamm
by M. Marcel Desprez in France, it ‘
Messrs. Siemens and
o latter firm, as is well known,
rtrush, in the Northoflreimd,! mdramﬂy
conclusion b{ the introduction of

advantage

raxlw}gs bh h alnstraty
will be possible W en

room, in pa.mllel cireuit, two
lamps, and it 1onstrated

1t was then started, the speed of the lift and the mnent
Weight.

1 owt. 4 foot per sec.
« The weight was then dou’bled thhout,pny a.lte
measuremﬁnts 8‘“" ik |

- “Thus it was dem nstmm‘m il B —
“and that tho speod depends upo;ﬁﬁ i

.Work‘dm.__? i
muerted in pounds, |73 Ampires. | T
Cireuit in ; ke o ey e

Qhms.

T 2O W

O Tt 200 10
(VCRVIE S Sv R

o o,

nlts of a series of expermzon E
Iigsothers under mﬂm@l of mm
conolusions are are to be drawn from

- tb,eory of the electrical Wﬂmwoi of

1. That tho motox a8 a nllohmu
designed for the p reork it has
i The current de ‘wholly qnthem
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No. 2044 'W.,*PUBmc Works. i
it 8 i s 1005 goratr, o the ot ssngnes

: _ % W€ maing which sy, ly the current to the motor be
- maintained at & constant potential, sad the motor 1,

r be separately excited, or have
‘permanent magnets, the speed 18 Proportional {4 the potex?ti&l of the main, less the
wl atial due to the resistance of the armature,

R ‘the generator myst be des
byt . g o

2013'11/;Auav§'r 1884,

T PN ACRAGIA o i A

Nt

e

igned to give the current required of it

resistance of the mains, to give the requisite T i‘ilowinggfor fall of potential through
e d wm, £ - % - ,‘i '+ i :

5 . !" :‘ Tﬁ,‘ om mm .toh A Eotemeh Koo Bailway, by, Edwarq Hopkinson explained that it

‘extonids from Po » the terminus of the Belfast and Northern Counties Railway, to B“SI.lm.lnsi

g '-'inwthe‘Bmhmh‘ aer g dlmnmmo‘ ux'mﬂelﬂl For half 5 mile the line passes down the principa
~ For the rest of the journey the rails are laid on the geg

js singlo and has a g of 3 feet, the gradi

Ward sideof the county road. The line

ents heiy excepd; f rts, rising to as
: nuch 88 1 to 85, It is intended to conneot, the line w?th an :ﬂ%ﬁ:ﬁﬁﬁg fli‘?)m Dervock, for
ook :hmh Parliamentary powers have already bheey obtain

system from B Ed t'hllS comple 1'11 the OODDGXiOII with
: y a.llymena to ? pl t g

; > ushendg]] Turbines are being erectqd
i wate: the River Bush, where there + Tar A
= ne: ?gﬁon,ﬂthe pot:ter is derived from g small stea,m 3bu_nda.nt Water-power, but pending t e
e r«rmw

; m-'engme at t d.

LD Wy guaployed ttay mb?eddew“b"d a8 that of the mpal;:tfzgrﬁtgf—a rail of T-iron,

eighing 19 1b. to ?he ya-l'd, 18 ca: ! .OD. w?Oden Posts, bqﬂed in itch d vlaced 10 feet apart,

t a distance of 22 inches from the inside yaj] and 17 iy ee ﬂ-bovepth an g A peziof insalice

ot M between  each post gnd the conductor, the insulé.tion 14 ‘?8Tofl§n  BBELS 3

i gsmﬂe accordin, shrtooe— t?en:l::ﬂ;er.h Hence the total 1q o ean;g:’;iceegmoﬁ ampéres, Tepre-

= t 0 Ot & horse-power ; op : ! o ) T€]

; ‘Wonn:nh:&i‘”‘w by a lhunt-woun(f dynameo ;naim dri%m"When four cars ?r; .ru;mf:g(i

 horse-power, 18 couveyed from the conductor to ¢ £ . Ven by an engine of 25 indiea eh

A d %ﬂ double brushes enable the car to bri ® Over { Y two steel Springs, one at eac

g”.rrnp; the conductor to allow cart-waya into the ﬁelds aﬁd‘lmerous gaps Wl}l(}h npceggmly

 There are twy or three gaps t0o broad to be bridged i ; “olmons. adjoining the ‘shore,
_ break the current before reaching the

: ‘ 83p, the mom, Y2¥. In these cases the driver will
& yards it must travel without power. 4 °nt“"? of the g, carrying it the 10 or 12

: ies the aurrent is taken b0 g jogm ) 200 i
- esistance frames ino?tﬁ: g’” may be desired. ém}g:&wﬁ;‘: :’ 8 lever, which switches
gk e commutator of the dynamo machine, reves; the direqtio o he position of the brushes
‘ et is conveyed through the axle-boxes to t{m;ﬂﬁ an‘:in ‘.‘fhl'ﬂ?tataon. From the dynamo
e uninsulated. The conductor i laid in lenggp e t"?z 18, and. thenge £ fhy e
e Tl 0P oops ok gy S 21ty ot 0 he
The Tesistance of a mile of condngeto,

: Mg together b
‘ ~ otms. If caloulated fron’ GROMUding the ' per .y tRE rai
e beingaoeonntedforby the cop; fl‘ﬂmth of iror o DY earth g

i 4 : sot con
daced in the centre of the car, beneath the floor, gng o 1 ab b 225 volts, -
{"y a steel chain, on to one axle only. There i,,:,’t.““‘*‘*“?wh- utermediate

but four more machines are being constructed ; B e IR e
& Bocond car, there will be ag available rolling stoekmma‘l»“: :ﬁ
<The dimensions of the dynamo machine are dwm ;
Let W be the couple, measured in foot-pounds, whigh the dyn

the car, and 1, the necessary angular velooity. Taking the

at 50""’0 and the load as 30 cwt., we have g 81088 weight of four

the mum work required is that the car shall carry " this Joaq P

ks hour up 82 incline of ] jn 40, then the resistance due to gravity may be taken s ¢ i
S and ﬁm‘ due 10 other canses at 14 1b. a ton, or 70 Ib, per ton in all. Th“’sil!m‘ﬂerto &
S s 'Whgiteaxle,itwillbeneoessarytoexert aforceof2801b.at;.,mdl

(07“!1%“&0 Tadius of the driving wheel), or of 327 Ib. at a radiug of a foot, 5

ge:ﬁ’ of the ayle eorresponding to a speed of seven miles an hour is 84 revolutiogs p,

2
L = 327 foot-pounds, and w — ‘Lsx s

0

th"aylmmo : ho dala fial
W&lgtom‘&bew.wnd directly on the axle, it mus be 4,

“Iy
t

: esigned to exert th
' maximum load, when revolving at an g, : e coupl‘? i,
curren bﬁmﬁ:&a *erminals being the agaﬂabltal °%°ct’°m°ﬁ§:1?;r:lﬁ?:{fgo txf;u g;ﬁ’erenee of
:)g”mtemga,m gm;?, the armature will safely stand. But whep e tor, and the

nat their prog.S ot to t driving wheels, the two factors I, apq ’
and w um onstant. In the present oage I, i o ey

amo ig connect
ot ! ed

U the ratj,
0, with it $06of Tt f

- & . . L (]
=988 revolutions per minute, and exeyt 4 ouple o 327 S Maximum Jogq

r minyte,

S Varied, Provided only -
must revolys g4 TS e In the same ratio. Henoe ¢he éhm:m‘hed in the

ﬁlss‘:‘; ~ﬁ A

S & AR
R MR
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Jenkin's Electyi Telpherage

Professor Fe
eming J,

' Telpherage 18 tha i g mLtﬂ 8 Ekct?‘zc

professor of civil en e glVen y Mr. Fy 7 elpherage,

for tra eering in the Un; éemin

xﬁfiepeﬁag?xﬁ%fv:ﬁmlee’ containing vemty mb%;;renkm the well-known electrician and

'+ Th .4 y control exercme? r and pagg g to a system which he has dev iged
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