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Stone’s Electric Light System

ed ﬁlat the correspondence containing Mr. Winter’s reply on Mr. Cardew’s

ns and observations on the report by the former on the condition of —, together

. note th:x;gn by the Consulting Engineer for Railways, be forwarded to the
ment of India. _
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had attained the speed at which the dynams is sui-ched in, the lights suddenly
their former ilhuminating power.” If, however, the aceumulators were ulti-
10y musk have told their own tale, for the cells m their discharge would
phated and result in the load plates getting much buckled by the expansion
deposited on thom, Mr. Winter. however, makes no remarks on either
m of the cells or whut amount of residual charge they yet retained when
Things, however, could scarcely have happened as described by him.
Bone wrong it is certain that the lamp resistance would remain constant,
the cells if being run down would rapidly decrease, so that it is impossible
ps glowing brighter when taking all their currert from the acenmulators
was standing, than when it was ranning and the enrrent going direct to lamps
eseribed by him. Such brighter glow could only happen when the voltage
battery was higher than that being produced by the dynamo, and would be
being run down, but rather the contrary.

next states: “ There can only be one cause for this, namely, that the dynamo

@ vollage which was insufficient to overeome the back electromotive Joree of tie accumu-

of this would be that a consideralle porteon of the cwrrent which flows through the

be withdrawn from that circuit and flow enstead thiough the dynomo and drawing

on the reseree in the aceumulalors.” These remarks are by 1o moans clear or to

he refers to the small portion of current passed through the shunt circuit for

of the field magnets they are incorrect, as the shunt current varies as the fotal

@ dynamo and could not serionsly rob fhe current ging throngh the lamp

wever, that what he means is that the dynamo  instead of acting as a

be driven as a motor by the battery. If so, this would indieate that the gover-

rong, and that the dynimo had been swritehed in too soon before the voltage

d risen sufficiently to overcome the electrom otive force of the battery. Mr. Winter,
not definitely suggest this as the cause.

nter proceeds: ¢ This waste of current if" not compensated for by *day running’

Wlead o the exhaustion of the cells, and this is what 1 belicve must have happened.

me exhausted the dynamo field magnets could no longer le ereited by the aceumula-

tehed in on to the lamps, and the dynamo in consequence of loss of magnetism would

generating any current, and so the whole ligh 'ing system would collapse. I hare come

n as a result of my examination of the dynamo.  Wien { Jirst heard of the failure

gLt and being on one occasion at  Negapatame I had the dynamo started running, and

tan incandescent lamp on to its terminals. 1 was wnable to obiain the faimtest glow in the

ough T carefully adjusted the brushes. 1 came arecsy with the tinpression that this failure

dwe to the loss of residurl magnetism.  On my zeent cisit to Negapatum for the specinl

of examining the dynamo, I put ny supposition to the test. With tirenty Leelumché cells

eurrent through the field magnets and started the dynamo, the glow lamp bheing attached.

Obtained @ hrilliant light in the lamp, and the cwrrent was so powerful that the lamp

lackened and burst”” Matters may have happened as here represented, but it is a great

. Winter did not test the accumulators to see if they had wholl y lost their charge

by him. I do not believe that they could have been so completely discharged as

, nor that the field magnets could have lost all residual magnetism.  He does not

ong he ran the dynamo without any cells attached, but in such case it, I believe,

10 to 15 minutes before a current, excited by residual magnetism, gathers force

show itself, Possibly Mr. Winter did not rum it long enough. From this report

is impossible to say whether or not he ran the dynamo with the accumulator cells
‘  employing Leclanché cells.

‘inter next deseribes the injuries which he foxmd to have happened to the insulation
nature winding, but as he has omitted to tell us how the injury ocensred, or whether it
aired the efficiency of the dynamo, that portion of his report is comparativel y worthless.

y own experience here, I cannot conceive how these injuries could have happened, except
some grossly careless or improper treatment of the dynamo. It would be interesting to

details hereon.

. Mr. Winter then goes into a long discussion to pxwve that the dynamo was unable te
e the back resistance of the accumulators when thze fall light Ia_mp cirenit is c.losed. I
ifficult to follow: his figures, partly for want of the South Indian Railway time-table
partly by his incomplete explanation, and partly tl»mugh printers’ blunders and omissions

{y too obvious. The whole of his 2nd page thugh may be reckoned as a slaying of

, for if the dynamo were not giving a sufficient, ovatput its speed should have been regu-
“make it right. It is purelv academic, if not waste of time, to explain the rationale of

Its which can be easily cured. Ile suggests three cura: (1) giving carriage a Jonger day
e tightening belt of dynamo to mak- it run faster, 21d (3) reduction of number of lamps.
‘practical considerations (1) and (3) are inaImissible. To adopt them would be to condemn

01is’s system as unsuitable for railway work and its condations,
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of lator design and construction. To employ accnmulators solely would mean
st doubling if not trebling the number and weight of them to be carried, a sufficiently
mnbjanhm in itself, but as unfortunately a battery cannot be charged at a much faster rate
than it is intended to be discharged, the time occupied would entail a great loss by the vehicles
e ithdraw long from running service. To meet this objection it has been proposed
xd cells and replace them by fully charged ones, but with their great
mewhat: delicate nature of their component parts this, so far, has never been

sufficient success for railway work.

Winter’s proposals for working Stone’s system page 4) if intro-

the best to meet the difficulties successfully. No. (1) an instructional

luxury. Nos. (2) and (3) the employment of trained loscars (coclies he

; unsuitable, as such unskilled labour will never do. Good intelligent Nativé
supervised by a trained European electrician, would be required at
stations only. No. (4) reporting irregularities and No. (6) a repairing
necessary, but No. (5) providing duplicating parts for every train and terminal
ing it, as to carry parts on a train would be useless, there being no time or

aking replacements.

r. Winter is altogether wrong in his deseription (page 4) of the double acen-
hen he asserts that the dynamo is not in direct communication with the lamps
are fed solely from one set of accumulators while the other setis being charged.

e dynamo is quite as much in direct communication with the lamps in the double

in the single system, but while one battery is being charged the other acts as a regula-

ng current to the lamps when required to supplement that from the dynmamo while

7 slowly, and taking up from the dynamo at high speeds any slight excess of current over

above that required for supplying the lamp circuit and the battery under charge. While the

8 at rest, or running too slowly to come into action, the currents from the two batteries

: ically short cirenited into parallel and supply the lamp circuit and the field magnets

the dynamo. The double system is only necessary where vehicles have a great deal of very slow

 or standing at stations with lights on. For all ordinary railway work the single system
suffices and it is 40 per cent. cheaper in cost of installation. ®

$ s
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ENCLOSURE.

demonstrate that to whatever extent the speed of the train might vary without increasing
ed and output of the dynamo beyond its predetermined limit, the following experiments
e 16 presence of Professor Slaby, Director of the Royal Technical College of Berlin,
Hagen and Neesen of the German Patent Office, each of whom expressed himself

and fully satisfied with the results demonstrated : —

pulley on axle Equivalent Equivalent
W, T, = speed ofLl train i speed of (‘)iutpnt of
Representing axle in miles s ynamo if no ynamo Remarks.
 of Rilway Carriage, | per revolutions | .} 'woro to |  amperes.
- Revls. per minute. i - take place.

The predetermined limit for
speed of dynmamo in these
tests was 915 revls. per
minute producing 20 amps.
of enrrent which it will be
noted was mnot exceeded,
although the speed of pulley
on axle of motor (represent-
ing speed of train) varied
from an equivalent of 24
wiles per hour when this limit
was first reached, to 72 miles
per hour.

P e > gt )" same results have also been demoustrated before many of the principal Railway and
ERG L0 s B ; cal Engineers of this country, all of whom have expressed their complete satisfaction with
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charged. ' That whereas the amount of charge only amounted to 107

the discharge was as much as 96, That this was insufficient, was proved

_ ﬁg‘ggfgggy | in keeping the accumulators charged. Mr. Bell had fre-

i the carriage by day from Madras to Chingleput in order to recharge the

e qupw then says “ The whole of the 2nd page, though, may be

g of the slain ; for if the dynamo were not giving sufficient

1ave regulated to make it right.” Mr. Cardew has

point. If one finds that the lamps are not burning brightly

speed, by all means tighten the belt till the desired effect is

: t is the correct thing to do. The point at issue, however, was

f receipt and expenditure. I assumed the belt to have been correctly

d that, notwithstanding this, there was insufficient margin to provide

vies.  1f this is so, further tightening of the belt would not be the best

by doing so you run into danger of bursting the lampsand of certainly

bening  their life. As regards the three cures suggested, T am of opinion

ages fitted with the full number of lights and fitted with the single

stem, all night running without day runuing would be insufficient and

tore earriages so fitted should be allowed plenty of day run. As regards

ould be feasible if the lamps were being under-driven. As regards (3)

ass composite in all compartments was brilliantly lighted. Such brilliant

on is not necessary in the third-class carriages and with the same floor area

ts would be required ; the fewer lights required would leave ample current

ing the accumulators charged and for this reason it is suggested not to use
ouble aceumulator arrangement on third-class carriages.

aragraph 8. —Mr. Bell, the officer who had charge of this installation, paid
r attention to the adjustment of the belt, and in earlier portion of the trials
b was adjusted so as to maintain as bright an illumination in the lamps when
1ge was running as when standing still. Mr. Bell, who is now away in
ad on leave, took great interest in these experiments and was fully conversant
the adjustments and so long as he personally looked affer the carriage the
g was a perfect success ; but even then as I have before explained he found
the accumulators were losing charge and required special day trips to re-
them. It is obvious, however, that Mr. Bell could not always be looking
carriage as he had his own work to do—the system would not be worth
- necessitated such close and skilled attention. The carriage was,
oked after by an Eurasian mechanic and for a time the lighting was
but there was always difficulty in keeping the accumulators charged.
this man or his suecessor (as I believe he was changed) -fully understood
ents or whether it was he was inattentive or whether he was afraid to
ustments I cannot say ; but it was evident from my investigation that the
in the lighting were due to want of adjustment and that the #ilure of

was ultimately due to the practical exhaustion of the accumulators.

" belt was used in these experiments and I understand from the Loco
ent that no eomplaints were made as to the belt stretching. = Mr. Cardew’s
of the results of using the composition belting is interesting and is a

t lesson teaching us to adhere to cotton or leather in this country.

/ ’Q—If Mr. Cardew will refer to the 6th paragraph on page 19 of G.0.,

7., da ’ngfﬁ:January 1899, he will see that Messrs. Stone & Co. recom.
same remedy that I suggested. In the case of the dynamo received on this
.'%i'e’v"!iat:permanently fixed, they were only held in place by the
aph 10.—  have been totally misunderstood on this point. I did not
fact that slipping took place at a critical speed. I admitted it. The
A statement was made to the effect it the tension on the belt increases

f the train. ' In most cases, when a shaft is being driven by a belt, the
driven at different speeds without any appreciable variation in the fension

W‘Gxeeptmg’o!eeum, during the time when the speed is changing. T

ht therefore it would be interesting to look for the cause of this increase of tension
increase of speed. One might suppose without looking sufficiently into the
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‘ Conelusion.—In conelusion I have to add that T wish Mr. Cardew could have
given us more information about his experiments with this system of lighting. Such
information would enable one to compare the conditions under which both these trials
were made and a juster estimate made of the capabilities of the one accumulation
system. The information ene would like to know concerning Mr. Uardew’s experi-
ments would be — '

(@) Number of hours of night and day run respectively per trip (up and down).

(b) Number of lights lit at one time on *“full” and ' half » light, respectively..

(¢) Whether difficulty has been experienced in keeping the accumulators charged.
.« (@) Whether there is, as a general rule, any noticeable fluctuation in the intensity
of the illumination when the dynamo is switched in as compared with the light
when standing at a station, ’ %

. Finally T would draw attention to Messrs. Stone & Co.’s reply to my report
which was sent to that firm. If my report had been all that Mr. Cardew tries
to make out that it was, I feel sure Messrs. Stone & ‘Co. would have  heen suffi-
ciently alive to their own interests to have controverted the so-called misrepresentations;
instead of doing o however I think their reply may be taken as expressing general

= ExtRact rroM Mgssrs, Stone & .o0.s PaupuLEr.
Double Accumulator Arrangement.

a8 arrangement, instead of the accumulators being supplied in one set, two
¢ provided, which are alternately charged by the dynamo, the battery which is
not being charged supplying the current to the lamps, the governor and contact board
of the dynamo being modified to automatically effect this purpose. In dypamos thus
constrpeted, the two sets of contacts into which the rocking arm is pushed by the
~  governor, acourding to the direction in which the train is moving, are kept separate
- and eontrol the charging circuits of the two batteries, so that while a train is going
in one direction the one battery is echarged ; in the cpposite direction the other battery
will be put in circuit with the dynamo. At the same time it will be observed that a
projecting arm on the rocking arm operates the ¢ see saw ” switch, which causes the
current for the lamps to be always supplied from the battery which is' not being
- charged. - The two batteries are never, however, entirely disconnected, but an iren
. wire resistance is provided, through which the current may pass from one to the cther;
this resistauce being short circuited, by means of a small pivotted lever when the
train is at a standstill, or should the dynsmo from any other reason not be working. .
It will thus be understood that the greater part of the current generated by the
dynamo will go to eharge the accumulator, which is not in direct connection with the
lamps, but.at the same time a comparatively smalk amount of current passes through
the resistance to the battery supplying the lamps. As the resistanee is so propor-
tioi)gaﬁ’ﬁhat thq {nzi.ximum current which passes through it is 16t more than is required
to run the lights, the lamps cannot possibly be over-run, and the resistance R (shown
on page &) is therefore not in this case necessary.

Sk Nore—1I uunderstand from the above deseription. that the ocircaits are arranged as
ollows :-

WiF R 5

AW

D = Dynamo. R &= High resistance.
8 = TFixed magnet-coils of d ynamo. B = Disecharging set of accumulators.
A = Set of accumulators being charged. L = Lamp circuit.
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"-9‘05/49 S & M,dated Insein,the 14th Octoher

Rl Ycaraew, .Inst: M E. ,Toconotive and Carriage

”snt,to the Agent,Burma Railways Company,T.i-ited,

vexparimental instellation on the South Indian Rai
*
carefnlly
nowledge
oy g ‘ 41
~=eénee of Stone's system,l a&m unzble to asgree with several

@t Ethe conclusions arrived at in this report. Turther,l anm

f:hg‘qplnIOh that thev are incorrect and 1ikely to wnjustly

"pregpdice the system for no real faults of i wn but for

aving been properly carried out

- - -

;éway..l therefore venture to make the following criticisms
;and observations with & view to instifying my opinion,and

”]ettina ins proper 1ight some matters which have been

o

Su oy The firs* point in whieh I diszoree with Mr.

e o et e < bt

in his opening gccount (on peze 1) of the nzture

i .

f&ilura. He SaYS.- "] have heen unable to ascertain whaot

ened Wwhich necessitated the elsctric lisht

i g e g e

Installation beinv removed from the carrigse,but 1 re

which the 1nsta1]ation'was fixed wes, that whilé the train

was standing at the platform of & station the lcmps were




ngf
vfaﬁﬁ#_YOIS&éﬁ of its current hzd risen sufficier®ly to over-
g-ujéeOmewthn electromotive force of the battery.Vr."inter,bowever
T ftoes not”derinitely sugrest this zs the czuse.
5.  Mr.Winter proceeds:- " This wiste of current if not

ecompensated for b tely lezd to

M0 field ‘map;nets ¢ould no longer be excited by the
nletors before"heing switeched in on to the lamps,end
rrrﬁynamo in consequence of 1loss of masnetism would lose
the power of genercting any current,and so the whole 1ight-
=inz system wonld collapse,l have come to this conclusion
&8s & result of my examination of the dvnamo. When 1 first
heard of the fzcilure of the electric light and being on
gne oecasion at Megapetam,l had the dynamo started running,

aqq I attached an incandescent lemp on to itg terminals. I

Was unable to obtein the faintest slow in the lamp although

I cerefully sdiusted the hrushes. 1 czme away with the im-

.

‘“-pression that this fzilure was possibly due to the loss

SRR L S

r
. '
:
bR
=
AN
i T v
i . g
o

of residual maznetism. On my recent visit to Nesapatam for

g
T AN R

the speciasl purpose of examining the dynamo,l put my suppo-
isition to the test. With twenty Telanche cells I sent &
current through the field masnets and started the dyna%o.
The zlow lamp beins sttached,l at once obtzined & brilliant
light in the 1£mp!and the cenrrent was so powerful that the :
lamp quiqkly blackened and burst.” Mctters may heve happen-
”766 as here regjésented but it 4s & great pity that Mr.
Winter did not test the accumulators to see if they had

wholly lost their charge as surmised by him. I 40 not be-

o P’

~ -1ieve thet they could have been so completely discharged
.as imzgined,nor that the field megnets could have lost zall
residuel masgnetism. Fe does not s&y how long he ran the
dynemo without any cells attached,but in such cese it,I
believe,often takes 10 to 15 minutes before & current,
excited by residusl megnetism,pathers force enough to show

e £ ﬁﬁli% Possibly Mr. Winter did not run it long enough.

[ -,
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15”§ndvﬁogd1ating the tension on the belt accoré@ngly. On this
£ b

_the most important point ofeall,or what attention it

. __recelved. nn-the South Indisn Rzilway,Mr.Winter 1s sbsolute=

-1y silent. I am much of opinion that to its nezlect all
their troubles may be traéed. My own experience is that
employ!ng & plece of good cotton belt];;;;;;égiy stretched
betbramhsing used no trouble by subséaz;nt stretching is
--‘muzngriennad. With the experimental installetion on these
‘12511113541 heve had the same belt in use for over € months
__4ﬁJ!1$hnnt‘any.need of adjustment. At first 1 had.some-trouble
‘;_;ﬂjihah.nsing.a-special rubber composition belt supplied by
._--Hﬁasrs.J.Stone & Co.which stretched badly,zot sticky almost
.+ to . melting point so that it seized the flanges of

. .pulleys,overriding them. and turning itself inside

WV;LL";«Lt.finally-hroke..This mischief was.caused by-the

\

" heat reflected off the bzllast during the hot weather.
elimztes but not for the tropics.
ﬁorlearn_whether it wes in use On
" gs if so l-ean readily understand its misbehaving.
»~~§s;:er.Vinter in-his paragraeph IT (page3) vefers to the
adjustibitity of the centrifugal governor for switeching in
__the dynamo &t the speed requisite for producing & current
of gufficient electromotive forece for overcoming the back
présﬁure of the sccumulator pattery,namely 1l6volts. For
a ~iven Aynamo this occurs O course &t &
ahd;once the initial zdjustment hes been
"the governor weishts zre fixed *o prevent further ch
Wrom Mr.Winter's remarks,however, one misht suppose that
further ad1ustmen7ﬁas per“issible.\"ﬂ
mekxers. This is not the c&ase,&n
governor would be mischievous.
70. In his parsgraph I1I (peze 3) !Mr.Winter discusse
Messrs. T7.Stone & Co's method of resulating the speed of
dynemo by ellowing the belt to g1ip as cbove refe erred to.
He,however,unconsciously reasons in & vicious sircle end

1y arrives at the conclnsion that Messrs.T.Stone & co.
IR Ny .

heve

./#?.f,:



o
X %ﬁ'hii-ﬁaragraph IV (page 3) Mr.Winter suzgests that
ne's system of & separabe dynzmo for ezeh vehiele will
._Eiﬁonly‘g temporary expedient during the period that &
ra'nw'ay :may be engzced in fitting its rolline stock but

that ultimately when that wor: has been cohpleted,it "will

gravitatéleither"to-fhe use of one @eneratina dAvnemo &t

the end of the trzin or else to charging stations

"§§tmu1ators cén be replenished in situ by cables asttzched

to the véhicle; from the charging house." Mr. Winter has
lﬁﬁégéﬁrly not yet grasped the problem of railwzy electric
'Iighting nor are his propossls original. The first is the
%dtter of the two,but it is the proverbiasl puttirmg of
$\6ggs &ll in one bas%et. Anvthing going wrong with the

single: dynamo means & whole trzin instead of a Singlse
being put in darkness. Besides this he wholly ignores
difficulties met with in electrically couﬁlinq the vehicles
composing a train , which are unfortunately only too

"* " formidsble for treins lizble to be broken up and remar-

" lshalled. The second propossl is an ideal one not.fezsible
with our present knowledge of accumulator desisn and
cbnstruction. To employ sccumulators solely would mean &at
least dthling if not trebling the number and weight of

them to be carried,a sufficiently serious objection in

ffself,but as unfortunately & battery cannot be charcged at

the time occupled would entzil-a-rreat loss by the vehicles
being withdrawn so long from runninsz service. To meet this
obiection it has been proposed to remove the discharged
cells and replsce them by fnlly charged ones,but with their
great weight and the somewhat delicate nature of their
component parts this,so far,has never been accomplished with
sufficient success for railwey work.

12. I do not consider Mr.Winter's proposals for working

Stone's system (page4) if introduced on & large scale,to

be the best to meet the difficulties successfully. vo. (1)
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GOVERNMENT OF INDIA.
- PUBLIC WORKS DEPARTMENT.
RAITTAY STORES.

———————

Secretary to the novernment O

Public Yor's Nepartment ,Railway

-
P

e Simla,the 28th Taruary 1899.

o e

_7811', 532

1 gm directed O forward herewith cOPY

K0:6905/49 g & M dated 14th October 1898 by Mr.C.

M 1.M.E. Tocomotive snd Carriage Snhperinten

-ways gontzining his c*itici;?s end observations On
fr‘port Azted 27th Aﬁfil 1898 by Mr.c.B.¥inter,on the
;v-tion of Stone's electric 1ight plant &nd the sSY¥ stem

working the same on the South Indian Reilway,

2. 1 =m to reqguest thet Mr.Cardew's report may receive

the congﬁderation of the nfovernment of Mzdras,and that such
further report may be submitted for the information of the

Government of India on the wor-ing of the South Indian

Rzilway installztion of Stone's system &5 the Consnlting

Enzineer for Railways,ﬂadras.is inp position to mere.

1 have the honour to be,
Sir,

Your most obedient servant.

pice

_Under Secretary.




GOVERNMENT OF MADRAS.

~ PUBLIC WORKS DEPARTMENT.

Railway.
4 G.0s., Nos. 116-117 Ry., dated 27th January 1829.

& M M the following paper :—

_ o Secretary to the Government of India, Public Works Department.
Joint Secretary to the Government of Madras, P.W. Dept., Ry. Branch,
Simla, 28th January 1899, No. 166 R.S. .

am directed to forward, herewith, copy of a report, No. 6908/49 8. & M,
14th Oectober 1898, by Mr. C. E. Cardew, M.1M.E., Locomotive and Carriage
wtendent, Burma Railways, containing his criticisms and observations on the

»d 27th April 1898, by Mr. G. B. Winter on the condition of Stone’s
light plant and the system of working the same on the South Indian Railway.

T am to request that Mr. (Cardew’s report may receive the consideration of the
nent of Madras, and that such further report may be submitted for the infor-
 Government of India on the working of the South Indian Railway
Stone’s system, as the Consulting Engineer for Railways, Madras, is in

tion to make.

- ——
EXCLOSURE.

The Locomotive and Carriage Superintendent, Burma Railways.
To—The Agent, Burma Railways Company (Limited),” Rangoon.
Dated—Insein, 14th Qotober 1898, No. 6908/49 8. &M

Stone’s Electric Light System.
~ Ibegto acknowledge receipt of your No. 6509/148 M. of 2nd ultimo, forwarding a copy of a
roport by Mr. G. B. Winter on the condition and working of Stone’s electric light experimental

in n on the Sonth‘[ndian Railway.

~ 2. I have studied this report most carefully and am glad to be able to state that from my
own knowledge and emrienee of Stone’s system, I am unable to agree with several of the con-
clusions arrived at in this re . Further, [ am of opinion that they are incorrect and likely to
unjustly prejudice the system for no real faults of its own but for ones which are apparently the
result of the system not having been properly carried cut on the South Indian Railway.

therefote venture to make the following criticisms and ohservations with a view to justifying my

in a proper light some matters which have been misrepresented in this report.

" 8. The first point in which I disagree with Mr. Winter, is in his opening account on page, 1,
~of the mnature of the failure. Hesays: I have Been unable to ascertain what actually happened
which necessitated the electric light installation being removed from the carriage, but I gather from what
I have seen of the correspondence that the light had for some littie time been unsatisfactory and that
ultimately the lamps would neither light when the train was standing still nor when running. My oun
~ obserration early in January, when travelling to Madras in the composite in which the installation was
 figed was, tha! while the train was standing at the platform of a stution the lamps were brilliantly lit,
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 but as soon as the lfaiu had attained the speed at which the dynamo is swilched in, the lights suidenly

~ went down to about half their former illuminating power.”  Tf, however, the accumulators were ulti-
exhausted they must have told their own tale, for the cells in their discharge would

 become heavily sulphated and result in the le

ad plates getting much buckled by the expansion

of the sulphate of deposited on them.. Mr. Winter, however, makes no remarks on either
the physical condition of the cells or what amount of residual charge they yet retained when
examined by him. Things, howeverggould scarcely have happened as described by him,

‘Whatever may have gone wrong it is certain that the lamp resistance would remain constant,
while the voltage of the cells if being run down would rapidly decrease, so that it is impossibla
to in e the lamps glowing Urighter when taking all their current from the aceumulators

the train was standing, than when it was running and the current going direct to lamps

from the dynamo, as described by him. Such

of the accumulator battery was higher than ¢

4. Mr. Winter next states : “There can

brighter glow could only happen when the voltage
hat being produced by the dynamo, and would be

~ no proof of the cells being run down, but rather the contrary.

only be one cause for this, namely, that the dynamo

7' was being run at a vollage which was insufficient to overcome the back electromotive Jorce of the accumue
: latan. ﬁgreault of this would be that a considerable portion of the current which flows through the

it would be withdrawn from that circuit and flow instead through the dynamo and drawing

at th w time on the reserve in the accumulators.”

These remarks are by 1o means clear or to

- the point. If he refers to the small portion of current passed through the shunt circuit for
the excitation of the field magnots they are incorrect, as the shunt current varies as the total
eurrent from the d o and could not seriously rob the current going through the lamp

. I take it, however, that what he means is that the dynamo instead of acting as a
or would be driven as a motor by the battery. If so, this would indicate that the gover=

- nor had gone wrong, and that the dynamo had been switched in too soon before the voltage
~ of its current had risen sufficiently to overcome the electromotive force of the battery. Mr. Winter,
‘however, does not definitely suggest this as the cause.

5. Mr. Winter proceeds: ¢ This waste of current if not compensated for by ©day running®

tors before being switched in on to the lamps, and
lose the power of generating any current, and so t

o this conclusion as a result of my examination

f the electric light and being on one occasion at

- must ultimately lead to the exhaustion of the cells, and this is what I believe must have happened.
- When the cells become exhausted the dynamo field magnets could no longer be excited by the accumulae

the dynamo in consequence of loss of magnetism would
he whole lighting system would collapse. I have come
of the dynamo. When I first heard of the faslura
Negapatam, I had the dynamo started running, and

attached an incandescent lamp on to its terminals. I was unable to oblain the Jaintest glow in the

 lamp although T carefully adjusted the brushes.

{ came away with the impression that this Jailure

was possibly due to the loss of residual magnetism. OUn my recent visit to Negapatam for the special

- purpose of examining the dynamo, I put ny supposition to the test. With tuwenty Leclanché cells

1 sent a current through the field magnets and started the dynamo, the glow lamp being attached.
I at once obtained a brilliant light in the lamp, and the current was so powerful that the lamp
quickly blackened and burst.” Matters may have happened as here represented, but it is a great
pity that Mr. Winter did not test the accumulators to see if they had wholly lost their charge

@8 surmised by him. I do not believe that they could have been so completely discharged as

imagined, nor that tke field magnets could have lost all residual magnetism. He does not

- say how long he ran the dynamo without any cells attached, but in such case it, I believe,

m takes 10 to 15 minutes before a current, excited by residual magnetism, gathers force
enough to show itself. Possibly Mr. Winter did not run it long enough. From this report
also it is impossible to say whether or not he ran the dynamo with the accumulator cells

attached before employing Leclanché cells.

6. Mr. Winter next describes the injuries which he found to have happened to the insulation
‘of the armature winding, but as he has omitted to tell us how the injury occurred, or whether it
at all impaired the efficiency of the dynamo, that gortion of his report is comparatively worthless,

From my own experience here, I cannot conceive

hv:gnrther details hereon.

7. Mr. Winter then goes into a long disc
overcome the back resistance of the accumula

ow these injuries could have happened, except:

h some grossly careless or improper treatment of the dynamo. It would be interesting to

ussion to prove that the dynamo was unable to
tors when the full light lamp circuit is closed. I

find it diffioult to follow his figures, partly for want of the Seuth Indian Railway time-table
quoted, p&;’ii{ by his incomplete explanation, and partly through printers’ blunders and omissions
which 24

are
the slain, for if the d 0 were not giving a

too obvious. The whole of his 2nd page though may be reckoned as a slaying of

sufficient output its speed should have been regu-

~lated to make it right. It is purely academic, if not waste of time, to explain the rationale of

- faults which can be easil

cured.
run, (2) tightening belt of dynamo to make it

e suggests three cures: (1) giving carriage a longer day

run faster, and (3) reduction of number of lamps.

For practical considerations (1) and (8) are inadmissible. To adopt them would be to condemn
Stone’s system as unsuitable for railway work and its conditions.
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8. My own surmise rggarding the South Indian Railwaj installation is that there was
nothing much wrong with it, except that the dynamo was not giving the necessary output on

_ gecount of the driving belt being too slack, either by having stretohed, or that it had never been

perly adjusted from the first. Slipping would therefore occur too soon and the dynamo fail

o give the necessary output after being switched in. Messrs. J. Stone & Co. give particular
instructions for testing the output by an ammeter and regulating the tension on the be't accord-
ingly. On this the most important point of all, or what attention it received on the South Indian
Railway, Mr. Winter is absolutely silent. I am much of opinion that to its neglect all their
troubles may be traced. My own experience is that by employing a piece of good cotton belt
thoroughly stretched before being used no trouble by subsequent stretching is experienced. With
the experimental installation on these ra.ﬂwsiys, I have had the same belt in use for over six months
without any need of adjustment. Af first I had some trouble when using a special rubber com-
iti lt supplied by Messrs. J. Stone & Co, which stretched badly, got sticky almost to melt-

int so that it seized the flanges of the pulleys, overriding them and turning itself inside

- out till it finally broke. This mischief was caused by the great heat reflected off the ballast

ing the hot weather. Thut sort of belting may be suitable enough for temperate climates but

~ not for the tropics. It would be interesting to learn whether it was in use on the South Indian
- Railway, as if so I can readily understand its misbehaving.

9. Mr. Winter in his paragraph II refers to the adjustibility of the centrifugal governor

for switching in the dynamo at the speed requisite for producing a current of sufficient electro-

motive force for overcoming the back pressure of the accumulator battery, namely 16 volts. For
& given d o this occurs of course jat a certain speed and once the initial adjustment has
been e by the makers the governor weights are fixed to prevent further change. From
Mr. Winter's remarks, however, one might suppose that further adjustment was permissible and
allowed for by the makers. This is not the case, and any meddling with the governor would be

mischievous.

10. In his paragraph III Mr. Winter discusses Messre. J. Stone & Co.’s method of
regulating the speed of dynamo by allowing the belt to slip as above referred to. He, however,
unconsciously reasons in a vicious circle and wrongly arrives at the conclusion that Messrs. J. Stone
& Co. have given an untrue explanation of the slipping action. He says “aliow the dynamo
€o run on open circuit, that is do no work, and I believe no slipping will take place within a large range
of speed.” Quite so: but unfortunately he has forgotten that the dynamo never runs on open
eircuit from the moment it is switched in at a comparatively low rate of speed and commences to

roduce a small current of some 5 or 6 umps. only. Again he says : « The effort required to revolre
the dynamo varies appromimately as the square of the speed when the circuit is closed, the drag on
the belt » . o . tacreases in that propcrtion, and ultimately the tension on
the belt will arrive at the eritical point at which shipping takes place.  * . . Ina
&hunt dynamo the speed remaining the same, as the output, and consequently the effort to rotate it at
That speed, tncreases with the current drawn out of the machine. Therefore by increasing the current
generated the speed at which slipping takes place is reduced.” Quiteso: but the current drawn from
the machine is all that it is making, and as all resistances are constant the draft depends solely on

_ the speed of revolution. There is therefore no increasing of current but by inerease of speed, and
Mr. Winter’s remarks do not hold good. Again he says: ¢ The inference one would draw from

Messrs. Stone’s explanation would be that the speed at which slipping occurs is constant whether the
dynamo de doing little or no work, or whether it be working full loud, and this, I think, is for the reasons
above given untrue.”” 'This is a faulty inference and one which I am sure Messrs. J. Stone & Co.
would not admit. The effort to revolve the dynamo varies approximately as the square of
the speed, but the resistance being constant and quite independent of ti:c speed, it follows
that the same amount of work is always done at any given speed and the effort to revolve
the dynamo at that speed is always the same. Therefore slipping will always iake place at
one and the same critical speed so long as the initial tension on the belt remains unaltered.  Hence
Messrs. $Stone’s explanation is strictly true. Mr. Winter has confused himself by forgetting
that the load is not variable but increases with the speed up to a certain maximum and then
becomes constant. I attach copy of a table published by Messrs. J. Stone & Co. which fully

bears out my view of the matter.

11. In his paragraph IV (page 3) [Mr. Winter suggests that Stone’s system of a separate
dynamo for each vehicle will be only a temporary expedient during the period that a railway may
be engaged in fitting its rolling stock, but that ultimately when that work has been completed, 1t
 will gravitate either to the use of one generating dynamo at the end of the train or else to charging
staiions at different parts of the lne, where vehicles fitted with accumulators can be replenished in
situ by cables attached to the vekicles from the charging house.”” Mr. Winter has clearly not yet
{hrasped the problem of railway electric lighting, nor are his proposals original. The first is

e better of the two, but it is the proverbial putting of one’s eggs all in one basket. Anything

going wrong with the single dynamo means a whole train instead of a single coach being put
i darkness. Beside this he wholly ignores the difficulties met with in electrically coupling
 the vehicles composing a train, which are unfortunately only too formidable for trains liable to
ba broken up aud remarshalled. The second proposal is an ideal one not feasible with our present
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- and above that required for supplying the lamp circuit and the battery under charge. While the
- dynamo is at rest, or running too slowly to come into action, the currents from the two batteries
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knowledge of accumulator design and construction. To employ aceumulators solely would mean
8 least doubling if not trebling the number and weight of them to be carried, a sufficiently
#:rious objection in itself, but as unfortunately a battery cannot be charged at a much faster rate
than it is intended to be discharged, the time occupied would entail a great loss by the vehicles
being withdrawn so long from rumning service. To meet this objection it has been proposed
to remove the discharged cells and replace them by fully charged ones,but with their great
weight and the somewhat delicate nature of their component parts this, so far, has never been
accomplished with sufficient success for railway work.

12. I do not consider Mr. Winter’s proposals for working Stone’s system (page 4) if intro-
duced on a large scale, to be the best to meet the difficulties successfully. No. (1) an instructional
snstallation would be a luxury. Nos. (2) and (3) the employment of trained lascars (coclies he
means) would be most unsuitable, as such unskilled labour will never do. Good intelligent Native
and Eurasian mechanics, supervised by a_trained European electrician, would be required at

ferminal and changing stations only.” No. (4) reporting irregularities and No. (6) a repairing

#/iop would both be necessary, but No. (5) providing duplicating parts for every train and terminal
on i8 rather overdoing if, as to carry parts on a train would be useless, there being no time or

y for making replacements.

~_ 13. Finally, Mr. Winter is altogether wrong in his deseription (page 4} of the double accus
mulator system, when he asserts that the dynamo is not in direct communication with the lamps

33 ~or that the lamps are fed solely from one set of accumulators while the other setis being charged.

The fact is the dynamo is quite as much in direct communication with the lamps in the double
stem as in the single system, but while one battery is being charged the other acts as a regula=
'?E current to the lamps when required to supplement that from the dynamo while
wly, and taking up from the dynamo at high speeds any slight excess of current over

are automatically short circuited into parallel and supply the lamp circuit and the field magnets
of the dynamo. ~The double system is only necessary where vehicles have a great deal of very slow
runming or standing at stations with lights on. For all ordinary railway work the single system
amply suffices and it is 40 per cent. cheaper in cost of installation.

Excrosure.

To demonstrate that to whatever extent the“speed of the train might vary without increasing
the speed and output of the dynamo beyond its predetermined limit, the following experiments
were made in the presence of Professor Slaby, Director of the Royal Technical College of Berlin,
and Professors Hagen and Neesen of the German Patent Office, each of whom expressed himself
greatly pleased and fully satisfied with the results demonstrated :—

‘Speed of pulley on axle Equivalent Equivalent
of oy, - speed of train | GPoed of speed of | Outpat of
- Representing axle in miles revolutions | dynamoif no dynamo, Remarks.
of Railway Carriage, per honr per misute, sl'lp were to amperes,
Revls. per minute. (approximate). take place.

The predetermined limit for
speed of dynamo in these
tests was 915 revls. per
minute producing 20 amps.

¢ of current which it will be
noted, was not exceeded,

J * |, slthough the speed of pulley

1025 » on axle of'motor (represente _
1125 p ing speed of train) varied
1250 ‘ A from an equivalent of 24
1375 miles per hourwhen this limit
1500 was first reached, to 72 mileg
1625 ; per hour,
1750 .
1875

915 2000

915 2250

915 2500

916 3000

The same results have also been demonstrated before many of the principal Railway and
Electrical Engineers of this country, all of whom have expressed their complete satisfaction with
the tests.
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With reference to Mr. Cardew’s report on Stone’s system and his criticisms of
my report, I have the following remarks to make.
- Paragraph 2.—The disagreement between Mr. Cardew and myself is much less than
I think he makes out. The whole drift of my report was to show that the failure was
due to no fault of the system but to want of a little experience in the manipulation of
the adjustments, and I laid particular stress on the need of training men to do this,
the accomplishment of which, I anticipated, would present no difficulty.
- Paragraph 3.—Mr. Cardew in this paragraph quotes a passage from my report and
says he disagrees with it. As the passage quoted relates to matters of fact, I can hardly
see how he can disagree. I did not mention the fact of the lights suddenly going down

when the g{namo was switched in as a proof of the exhaustion of the accumulators.

I mentioned it as being due to the dynamo being switched in before the electromotive

force at its terminals was sufficient to overcome that of the accumulators.

~ As regards the physical state of the accumulators I did not see them when they

first came in from the line and before I Lad seen them they had been dismantled and
e plates and cells cleaned. I saw some of the plates; the “positives” bore un-

_mistakable evidence of the cells being in a low state of exhaustion. But none of the
lates that I saw had buckled nor had sulphating badly set in.

Paragraph 4.—Mr, Cardew then quotes further from my report giving my deduc-
tions from the facts quoted in the 3rd paragraph, I think my remarks are clear and
can be understood. At the time the dynamo was switched in, the dynamo was being
run at a voltage which was insufficient to overcome the back electromotive force of the
géegm lators. It follows, the stronger overcoming the weaker, that the accuffiulator
would send a eurrent through the dynamo, both through its armature and field magnet

the expenditure for which must be met from the reserve in accumulators. That

.~ the fault was due to the switch acting too soon would have been obvious had

. Cardew not dissected my statements and quoted them apart from the context and

~ in addition Mr. Cardew will find that I showed later on in the report exactly how the

effect observed could be remedied.

Paragraph 5.—1 regret that T was unable to make any direct test on the accumu-
lators to see if they bad wholly lost their charge, the fact was they had all been
dismantled and I would have had to have obtained and mixed fresh acid and set the

cells up together again and I had not the time at my disposal. As I did not make this
~ direct experiment I cannot maintain what was only a surmise ; viz., that the cells were

absolutely exhausted, but that they were so much exhausted as to interfere seriously

~with the light, is a fact. That the lighting might collapse in the manner suggested

as possible and even probable in inexperienced hands, I maintain. As regards loss

~ of magnetism in the field magnets, this was a fact proved by experiment. It is

well known that small dynamos are liable to this phenomenon. That this was antici-
pated as being possible is evidenced by Messrs. Stone & Co. making special provision
{for exciting the field magnets with the full pressure of the battery immediately before

- switching in the armature of the dynamo.

Mr. Cardew suggests that possibly I did not run the dynamo léng enough.

- I may mention the dynamo was running over two hours without any result and I could

deteet no polarity at the cheeks of the dynamo field magnets by means of a small
‘pivoted compass needle which I had with me.

Laragraph 6.—The injury to the dynamo was obviously due to ill-usage. It was
impessible to ascertain how or by whom, as the dynamo in the course of the trials

~ had been manipulated by a good many people, The efficiency of the dynamo was not

impaired as the experiments made with the Leclanché cells was made before one of
the coils was renewed.

. Paragraph T.—Mr. Cardew here says that I go into a long discnssion to prove
that “the dynamo was unable to overcome the back resistance of the accumulators
when the full lamp ecircuit is closed.” This does not make sense and I certainly never
tried to prove such a proposition. My argument was to show that there was in-
sufficient margin in the mail rans between Trichinopoly and Madras to keep the
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accumulators charged. That whereas the amount of charge only amounted to 107
~avipére hours the discharge was as much as 96, That this was insufficient, was proved
by the trouble experienced in keeping the accumulators charged. Mr. Bell had fre-
quently to run the carriage by day from Madras to Chingleput in order to recharge the
accumulators, Mr. Cardew then'says “The whole of the 2nd page, though, may be
reckoned as the slaying of the slain; for if the dynamo were not giving sufficient
ut its should have been regulated to make it right.” Mr. Cardew has
y missed* the point. If one finds that the lamps are not burning brightly
nning at full speed, by all means tighten the belt till the desired effect is
because that is the correet thing to do. The point at issue, however, was
on of receipt and expenditure. I assumed the belt to' have been correctly
nd found that, notwithstanding this, there was insufficient margin to provide
r co ncies. If this is so, further tightening of the belt would not be the best
y 5 for by doing so you run into danzer of bursting the lampsand of certainly
sh ng their life. As regards the three cures suggested, I am of opinion
] iges fitted with the full number of lights a~d fitted with the single
system, all night rugning without day running would be insufficient and
. earriages so fitted should be allowed plenty of day run. As regards
5 would be feasible if the lamps were being under-driven. As regards ( 3)
t-class eomposite in all compartments was brilliantly lighted. Such brilliant
tion is not necessary in the third-class carriages and with the same floor area
ss lights would be required ; the fewer lights required would leave ample current
cecping the acecumulators charged and for this reason it is suggested not to use

 the double accumulator arrangement on third-class’carriages.
Paragraph 8.—Mr, Bell, the officer who had charge of this insfallation, paid

 particular attention to the adjustment of the belt, and in earlier portion of the trials
the belt was adjusted so as to maintain as bright an illumination in the lamps when
the carriage was running as when standing still. Mr. Bell, who is now away in
d on leave, took great intere:t in thess experiments and was fully conversant
h all the adjustments and so long as he personally looked after the carriage the
ting was a perfect success ; but even then as I have before cxplained he found
i the accumulators were losing charge and required special day trips to re-
nish them. It is obvious, however, that Mr. Bell could not always be looking
after the carriage as he had his own work to do—the system would not be worth
considering if it necessitated such close and skilled attention., Tho carriage was,
however, looked after by an Eurasian mechanic and for a time the lighting was
successful, but there was always difficulty in keeping the accumulators charged.
- Whether this man or his successor (as I believe he was changed) fully understood
these adjustments or whether it was he was inattentive or whether he was afraid to
alter the adjustments I cannot say ; but it was evident from my investigation that the
lmtlesﬁi the lighting were due to want of adjustment ‘and that the failure of
zh

ting was ultimately due to the practical exhaustion of the accumulators.
. A leather belt was used in these experiments and I understand from the Loco
- Superintendent that no complaints were made as to the belt stretching. Mr. Cardew’s
- description of the results of using the composition belting is interesting and is a
practical object lesson teaching us to adhere to cotton or leather in this country.
- Paragraph 9.—If Mr. Cardew will refer to the 6th paragraph on page 19 of G 0.,
No. 116 Ry., dated 27th January 1899, he will see that Messrs. Stone & Co. recom-
mend the same remedy that I suggested. 1In the case of the dynamo received on this
- line the weights were not permaaently fixed, they were only held in place by the
~ bite of a stud serevw.
Paragraph 10.—I have been totally misunderstood on this point. I did not
- question the fact that sl pping took place at a critical speed. I admitted it. The
point was this. A statement was made to the effect that the tension on the belt increases
with the speed of the train. In most cases, when a shaft is being driven by a belt, the
elt may be driven at different speeds without any appreciable variation in the fension
of the belt, excepting of course, during the time when the speed is changing. I
~ thought therefore it would be interesting to look for the eause of thisincrease of tension
- with increase of speed. One might suppose without looking sufficiently into the

;
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é;esﬁon'that it had something to do with the peculiar method of suspension.and such

- was my first thonght ; it has of course got nothing to do with it, and for the cause one

mst look and see what the dynamo is doing, and this investigation led me to the

following conclusions :—

(1) That the cause of the increase in tension of the belt with increase of speed
is due to the fact that the work done by the dynamo increases in a much faster
preportion than directly as the speed (the more usual phenomenon) and nearly as the
square of the speed.

~ (2) That the critical speed at;which slipping takes place is dependent upon—

- (a) The regulation of the portion of the weight of the dynamo supported by
: o the belt.
~ (b) The current being drawn out of the dynamo. :

~ The upshot of Mr. Cardew’s argument in paragraph 10 is, I think, to the effect
at at constant speed (4) is constant, since the total resistance in circuit is constant.
| connection I would like to know the results of the following experiment :

e carriage at constant speed, and with the switch at * full lights” and with
amo switehed in and observe the ammeter. Now switch the lights to ¢ half

ts ” and again observe the ammeter. I am not sure whether the observer will not
e a marked drop in the current indicated as flowing through the ammeter in

themfmd case. I assume of course that the ammeter is inserted in the circuit befween

dynamo and the accumulators so as to measure the sum of the currents flowing
igh the accumulator and lamps together,
A variation in current strength in the above experiment, should such there be,
d of course indicate that the total resistance was not constant. It must be remem-
hat switching out lights has the effect of increasing the resistance of the lamp
it, for instance half the number of lights would double this resistance. The question
-I's the increase of resistance sufficiently counterbalanced automatically by a large
| in the resistance of the accumulators ?

~ Paragraph 11.—My prophecy regarding the future of electric lighting of trains
may be a bad one. What I think is that when once all the stock is electrically

fitted, the difficulty experienced in lighting trains as experienced on the Midland in

ngland will not be nearly so formidable. We have yet to gain experience of Stone’s

stem’; time will show whether the method of running a lot of little dynamos on one

when one might suffice, will be more successful than the Midland experiments,

o far L hear that Stone’s system has been a great success and I understand that the
idland are ordering some of this plant. . .

Paﬂi?mpk 12.—T do not think an snstructimal installation would be a luxury.

‘There would always be a spare dynamo and set of spare accumulators at head-quarters.

A counter-shaft and four wires with lamps suspended therefrom; stretched from wall

to wall of the rooms, would all that]would be necessary.

. Nos. (2) and (3).—1. Trained lascars are not coolies. Smart telegraph lascars

‘on the Madras Railway have sometimes risen to be telegraph inspectors and I think
~ such men would do well for the purpose.

‘ {5) Mr. Cardew has quoted me wrongly. I said that each train should carry
8 complete set of small parts and a spare armature at each of the terminal stations,
If a lamp filament breaks em roufe, a new lamp can be refixed in two minutes at

- the next station ; the same with a safety fuze. A spare armature at the terminal

station may or may not be necessary, it depends whether the traffic can afford to
loose the carriage for 24 hours until a new armature arrives from head-quarters.
 Paragraph 13.—My description of the double accumulator system was given
from information obtained from Messrs. Stone & Co.’s pamphlet. My description
was sufficiently exact to explain the principle of the double accumulator system, the

fact of the dynamo being connected. to the discharging set of accumulators through

a high resistwnce is a detail and not absolutely necessary. The lamps are almost
entirely dependent on the discharging set of a.ccu%_ tors for their light, a small
surplus finding its flowing through at high speeds, and the dynamo is not in direct
connection with the lamps, since there is a- high resistance iaterposed between the

- dynamo and the lamps. I quote below the passage {rom Messrs. Stone & Co.’s pamphlet,
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Conclusion.—In conclusion I have to add that I wish Mr. Cardew could have
- given us more information about his experiments with this system of lighting. Such
~ information would enable one to compare the conditions under which both these trials
- were made and a juster estimate made of the capabilities of the one accumulation
system. The information one would like to know concerning Mr. Cardew’s ‘experi-
ments would be —

(@) Number of hours of night and day run respectively per trip (up and down).

(6) Noumber of lights lit at one time on *“full” and “ half ” light, respectively.

(¢) Whether difficulty has been experienced in keeping the accumulators charged.

(d) Whether there is, as a general rule, any noticeable fluctuation in the intensity
of the illumination when the dynamo is switched in as compared with the light
when standing at a station,

= 4
Finally T would draw attention to Messrs. Stone & Co.’s reply to my report
which was sent to that firm. If my report had been all that Mr. Cardew tries
to make out that it was, I feel sure Messrs. Stone & Co. would have been 'suffi-
giently alive to their own interests to have controverted the so-called misrepresentations;
instead of doing so however I think their reply may be taken as expressing general
- concurrence.

ExtRacT FROM Mgessrs. Stoxe & Co.’s PAMPHLET.
Double Accumulator Arrangement.

In this arrangement, instead of the accumulators being supplied in one set, two
sets are provided, which are alternately charged by the dynamo, the battery which is
“not being charged supplying the current to the lamps, the governor and contact board
of the dynamo being modified to automatically effect this purpose. In dynamos thus
construeted, the two sets of contacts into which the rocking arm is pushed by the
governor, according to the direction in which the train is moving, are kept separate
and control the charging circuits of the two batteries, so that while a train is going
in one direction the one battery is charged ; in the opposite direction the other battery
will be put in circuit with the dynamo. At the same time it will be observed that a
projecting arm on the rocking arm operates the ¢ see saw »” switch, which causes the
eurrent for the lamps to be always supplied from the battery which is not being
charged. The two batteries are never, however, entirely disconnected, but an iron
wire resistance is provided, through which the current may pass from one to the other;
this resistauce being short circuited, by means of a small pivotted lever when the
train is at a standstill, or should the dynamo from any other reason not be working.

It will thus be understood that the greater part of the current generated by the
dynamo will go to charge the accumulator, which is not in direct connection with the
lamps, but at the same time a comparatively small amount of current passes through
the resistance to the battery supplying the lamps. As the resistance is so propor-
tioned that the maximum current which passes through it is not more than is required
to run the lights, the lamps cannot possibly be over-run, and the resistance R (shown
on page 8) is therefore not in this case necessary.

e Nore.—I understand from the above description that the circuits are arranged as
ollows :—

D = Dyn R = High resistance.
8 — Fixed magnet coils of dynamo. - B = Discharging set of accumulators,
A = Bet of accumulators being charged, L = Lamp circuit.
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Read also tdéfbllowing t— §
'Néieny the Consulting Engineer for Railways, Madras.

There would appear to be no essential difference between Mr. Cardew and Mr.
Winter in regard to the excellence of the system. Their arguments have reference
‘chiefly to the 'snpposed causes of the partial break down of the experimental instalment
on one carriage of the South Indian Railway. But nobody had any right to expect
that so limited an experimental installatior;lgith no spare parts and not able to secure
much expert attendance (for Mr. Winter i¢' not in the Locomotive Department of the

My T shoile Ber ‘ Erf ) : South Indian Eaﬂway%could do otherwise than break down after several months’

running. That it should nnder such circumstances have run so well and so long is, T
consider, greatly in its fayour. In arriving at a decision as tolwhen to begin to bring
f : electric lighting for trains into use, we W uld not be justified in
hanging back for want of data based on experiment in this country. I learn that
_ the experimental carriage on the Burma Kailways has run, quite successfully, about
17,000 miles, and that on that Railway all first and second class carriages on the
 Rangoon-Mandalay mail train are to be fitted up with Stone’s system at once.
~ From experiments conducted there it would appear that the resistance due to the
~ dynamo is about J;nd part of the resistance of an 18-ton bogie coach. The system

- would appear fo have proved itself a great success wherever it has been adopted;

if one is to believe all that one readsof it in the current professional literature;
~ and I believe it tofbe the best system if train lighting that has ever been brought out.
" This Government has already, in letter No. 117 Ry., dated the 27th January 1899,
strongly recommended to the Government of India that arrangements be now entered
~into for equipping seven mail trains on the South Indian Railway with Stone’s system
- of electric lighting. The present oil lighting is bad and expensive. There is nothing
" in Mr. Cardew’s note or in Mr. Winter’s comments thereon which would lead me to

change the opinion under which I recommended Government to support the scheme.

: MADRAS, 4 Francis J. E. Serineg,
13th March 1899. Consulting Engineer for Railways.

P

~ Omoez—Noa” Ry, dated /ﬁzgareh 1899.

" A copy of these Proceedings will be forwarded to the Government of India for
‘guch orders as they may see fit to pass on the recommendation contained in this

" Government’s letter No. 117 Ry., dated the 27th Jan/u{;ary 1899,

[Here enter Nov’/ Ry., dated /5~ March 1899.]
(True Extract.)

=

-~ Fraxcis J. E. Serine,
Joint Secretary.

Mo the Agent, South Indian Railway. T
”» » and Ma.n_sger, Madras, Railway. !
'» Consulting Engineer. 4> Alczficzy® o
WNO;?é Ry., dated " “March 1899.
: - Forwarded.

(By order.)

Francis J. E. SeriNe,
Joint Secretary.

Exd. T. K. Narayana Aiyangar.
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