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ttle . |t was my intention to %o into thls subject
ver eIanrateIz this ev ﬁ enjng, but unfortunately | have ni)(t
able to d vote the t|me {0 |t WhICh | ex ecte wou
nave beep at m l}/ disposal. have e{ ver¥ Ytunate
owever |n persuading Mr. Holmes to_ta he eectrlcal
art of %cture and will therefore just mtroduce the sub-
ect on the |stor|cal side and leave 1t to him to show the
ore practical aspect.
The necessity of artificial illumination must have been
felt very e?rl¥nln the hlst?r y of man, and It is probable that jts
r|m|t|ve orm was sim xmeans of fire. " The camp fire
% an important at 1N the lives of our ancestars In
Evre |stor|c times, and even in compftratlvey rec?nt histor
as use ly ourowncountryfor s nalln%from hillto toh|I
top wh en the Jand was t reatene wit |nv%5|on At t e
R esent d ay |t IS onfy used In the backwoods, but those who
ave once felt the fascination of sitting round a camp fire
In those remote reglons know that “such an experience
glves a peculiar _pleasure which vies with that derived from
itting round a fire at home.
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The next deveIoPment was, naturally, the torch, and it
may safely be said that the_torch was the first portable form
of artificial 1llumination. The torch has undergone. many
changes, starting with the crude faggot and_culminatin
In the electrical” torches of the present day. This form 0
llumination has not aItogiether falr record, as it includes
the human torches in (she Ight of which the terrlble cruelties
of Nero were practlse London We still have evidences
which remm us of the 3/3 when the torch was exten-
sively used. In some of the old residential parts we see a cup-
shaped depression worked mto the demgn of 'the gate-posts,
used In the days of the link-men as an extinguisher after
havmg safey trac%d the wa%/] in the dark streets
The lamp“was_the next improvement. It is very dlfflcult

to say where It first orlgmated ItS use is g{enerally cre |ted
to the Egyptians, but from the very earliest timesto within
the last century it underwent ver [ittle difference ex?ept
In form. The first lamps were 5|mFI shells.  They were after-
wards made, of terra-cotta and ultimately of glass and clar
In the Grecian and Roman periods, st|II retamln% the shell
formatjon. They were made in the shapes of hoals, 5|ppers
and other forms; but the shell was the most common.
pr|m|t|ve Iamp was simply a sea-shell filled with anlmal or

%etabe oil, with a dip or wick hanging from the side,

this prehistoric Iamp, little improved upon, 1s still with

us in the' handlamp so familiar to” engineers. | have seen
this lamp in_its most primitive form Fsed by Central Afnca
tribes, burning the ordinary palm oil. The tendency of {|
0|I to thicken n cold weather, and the difficulty of nfaintain-

ing. the wick moist utp to, the flame, caPsed much Jhought
and the exercise of great ingenuity, resu tlng In productions
poth fearful and Wonderful excelhng In nove t%/ ut Iackmg
In usefulness. An 0il- arma invented in about the year 180
se?ms to have been the ost successful in surmounting the
dirficulties. It was of an expensive mechanical construction
and consg uentIY only found Its way into the h? mes of thf rich.
|t was a French nve tion, n the rEparatush ted the oil from
the reservolr and graye 8 the wick rou%h small
tu estprowded f?rth P r?oe th smalntamlngtheW| K moist,
w'hilst the surp ﬁ u to the reservoir.” Another form
was g kind of solid oil-lamp. It consisted of a cylinder of
fat with a central tube to contain the wick, which” could be
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raised and lowered at will by means of g ratchet and tpmron
the cylinder surrounding .the wick eavrn a space for the
fat to"accumulate in.  This cy I|nder was aso kelpt up ag arnst
the cone at the top by means of a sprrnﬁ1 0 extrn urs
the light 1t was only necessary to lower the wick mto the
tube. = The conrca nozzIe was awa s sr htI hot and melted
the “oil, which filled up the central ch am er and so main-
tained the wick in a morstened state The cangle in |ts
modern form was first produced, | suppose, in the earl
sixties. It developed from the_ dip, whrch In turn or| mate
In the rushlight the Iatter consisting ofaprece of P |§
into melted “fat. [ts first form was that of a long er
afterwards strands of wool or cotton were drg ped |nto the
boiling fat and allowed to co?I then dered ag in until there
was a collection of |ayers of fat, and the candle appeared
in the form with which we are familiar. But great trouble
was _caused when the candle was burnrnd g/ the threads
fraying out, necessrtatrn the use, of snuffer causrnP
reat mconvenrence ){ ectlonable smoke an smel
almer was the first to |ntro uce the |mprovement of the
candle which developed into the candle of the present time,
and his improvement was to form a wick that would throw
|tseIf out, as the candle burnt, into the oxidising, part of the
flame. o do this he coated one side of the wick with a coatin
of shellac orgum of some kind, which had the effect of causin
the wrck be entrrely consumed Another improvemen
wase ecte y having‘a plaited wick, which prevented the
fraying out of the cotton and pre%erved a steady flame. Other
Improvements were made In substituting dirferent prepara-
tions for the crude fat or tallow, among which one giving
the best results has been paraffin wax, and with these im-
provements the candle of the present time was evolved,

In 1739 a cIerg%man of the name_of the Riev — Clayton
delivered a paper before the Royal Society calmg attentron
to the extraordinary Iﬁ)ropertres gossessed b% coal when burnt
In a certain way, ‘and to prove this h a e experrments
somewhat srmrlar to that whrch de |eghts th e boys of the
?resent eneration when they an orginary
tobacco pipe with spowdered coal seaI it up and light the gas
Issuing rom the st That was the first mtroduction” of
coal gas. In 1793 Mr. Murdoch made a series of experiments
and Suggested carrying the gas in pipes and leading it to any
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articular locality required, for the purpose of illumination,
his. was carried”into effect the same year and the gas used
for lighting a foundry at Soho in London. In 1802°gas was
used ‘as an illuminant in a_public display at the Lyceum
Theatre, and from that time forward began to occufr])y a promr-
nent position, It Is most interesting to. know that it was
In about 1800 that the value of eIectrrcrty as an illuminant
was discovered, and so we have the development of these
%reat lluminants running parallel to one another, and we
ave yet to decide which is going to occupy the premier Place
In this respect. Gas, of course, was what we might call one
of the_nineteenth century wonders, one of the ea n%/drscoverres
and first-fruits of the “mechanical advances durin
that period. There were many drawbacks to contend wrth
and the gas of those dags was not qas as we know it. All
kinds of contrrvances were adopted Tor urrfyrng it and for
obtaining a better light, drfferent types ot burners and means
of rﬁqulatrng the uantrtgl? gas “consumed, many of them
excelling 1n”their Unsuitability rather than' usefulness, and
it ‘was not untjl Baron Wels ach |n 1885 discovered and
Introduced the mcandescent mante that ang %reat pr?ctrcal
progress was made, Long before the Wes ach mantle was
Introduced, a coating for” the flame, of some metallic sub-
stance that would become incandescent when heated, occupied
the attention of the scientific. world. Varjous attempts
were made at the o utron and aII krhds 0f substances tried.
Platrnumws oun t) be ver ut it was too expensjve
and had ot er drawpacks, the trre varrous forms "ot zinc
which were all meffrcrent an not until Welsbach exper-
mented with a mantle ma e of cotton wool saturated with
a solution comp osed arg fy of a i)ecu jiar kind of soil was
there anr)l/ Eractrca or use ul development of the incandes-
cent mantl %atente this B trcular t pe o mantle
In 1885, but the 1 5patent was unsatist actor%/ another
taken out in 1886. In 1892 it had develo ed | to the mantle
a? Hsed at the Present day, consistin 9 per cent,
thoria and 1Pe cent, of ceria.. The mcr eup?n which
the incandescent mantle ?Iows IS not ? at’ least the
theorists have not been able to come comp eter to any d cr
sion. on the point; one section says one thing and an%
section says something else, and even the experts who have
been successful in adapting it cannot tell us why the mantle
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should t{low | was in hopes of being able to show an ex-
errmen with a bunsen burner having a non-inflammable
c¥ inder so arranged that there is a fierce flame at the top
the cylinder, and if the mantle is held in the flame unti]
it glows, then lowered to the cold gas in the cylinger, it still
continues to glow, From this it Seems that it is not the
heat that causes the .mantle to Iow and It 15 suggested
some authorrtres includin Pro essor Vjvian Lewes from
W om am taking this experiment, that the small particles
of cerra have the roower of condensing the hydrogen on the
surface and aterr ? the tem{Jerature of |gn|t|on to such a
Pomt that chemica combma lon actually takes place upon
he surface of the mante resulting m the Intense heat
sufficient to bring the mantle up to incandescence. Of course
whether this is So or not Is a question for experts—many of
them tell us that it is not, and %rve some other theory. |
only bring this forward to show that there Is more mystery
surrounding the mcandescent mantle than most people think.
We will "now %o back and start with eIectrrcrty, and as
Mr. Holmes will Speak at some en%th on that subject, | will
content myself wrt a_nrief sketch on the, hrstorrcat side.
In 1800 SIf Humphrey Davy was experimenting with eIectrrc
Irg As the source” of power was for a Iono eriod, t
battery, it is easy to understand why electric Tight did not
make an thmg like the advance of gas on account of the
ex ensivé method of develo mg lSaower and, chietl
Ing to this cause, |t was not unitil 1860 thaf there was an
Iq_lreat development’ with electricity as an_illuminant. Sir
){( avys experrments led” up to the arc Iam and
It 1S weII nown” that this form requires a very high vo ta%e
In fact | we brmlg tog ether the Ires from two batter|
it will be necessa bring .them together almost untrl
theX touch bﬁfore he electrrcrty Iea s across unIess there
very ghvoae T0 mae esar across
a uarter n sg e would, | shou(? re urre ahout
0 volts, but directly contact is. made a th electricity
starts to flow, the flow can be continued at a very low volt-
age, the sparks seem to surround the termmals wrt avapour
w ich enables the electric_current t r%ass free 3/ from" one
to another It was this discover practicdl ygave us
the arc-lamp as useg at the prese ttrme It was “Sir Hum-
phrey Davy also who discovered that the sparks were more
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intense and brilliant when using points of carbon than any
other material, and so the use 0f carbon In arc-lamps dates
ack_to 1800 or thereabouts. It was not, howevér, until
the introduction of the. Gramme dynamo’ that electricity
took up a gractlcal position as an illuminant, as before that
time |t wa a matter of obtaining power from batteries, and
as the batteries were expensive, dirty and unreljable, the
busmess men and speculators would not take up the matter
ut it upon a commercial basis. In the year 1867 Dr.
C Slemens read a p Tper before the Royal "Sqciety treat-
ing of the conversion of dynamical into eIectrrcaI energy,
and as a result of his efforts’and those of the Gramme Carn-
the Gramme machine was Introduced and a startm%
por t made of practical electrical |IIum|nat|on as We sg
It developed now. The first drsplayo electric | |g hting In
the form of arc-lamps. took place at' the Cry sta alace at
the Electrical Exh| |t|on man Years ago an aterwards
the  Thames Embankment was” il ummated with this form
of lighting. The Irghtm? of the Thames Embankment, how
ever, was not a success for many years. All kinds of means
were trle]d to regulate the suPpIy of carbons because, as you
know, the car ons of “arc-lamps soon burn away. They
tried regulation by clockwork, and = then the ‘electrical
device Ifvented by Jabblockkoff, which_ did not prove a
success, and it was not till the introduction of the, modern
type of electrical regulation of arc-lamps that any improve-
ment was made. In"the_early days of eIectrrc Irghtm% It was
practically all in the series form; they could no sg it Uﬁ)
and the splitting ug of the eIectrre light |s largely due to the
erforts of the most famqus of livi % eectrrcr ns, Edison.
Edison was one of the proneers of the introduction of the
r]candescent electric amg grst filament was of
platinum, but th|s was s00n drscarde In favour of carbon,
a_substance Iar ely used at the [present time. It i vey
mterestmg to know, owever tha we started with metallic
filaments “and are gradually gom ack to them. There
are man drfferent m of“intan efcent lamps_ used at the
resent ut | sha now mereP/ xplain the construc
|on of an or inar carbon nd will' then ask Mr. Holmes
to explain, some of th e modern |m£rovements There are
some specimens here sh owmg tages of Im rovements
In the construction of the electric lamp, which .
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Flood was kind enoulqh to suggest mlght be of interest. These
are some of the earliest forms of amIp e fan gee from
these that an_ incandescent | amp consists of five * parts,
as some electricians put |t the fllament the terminals, the
(Itlass the cap, and then they call the vacuum another part.
suppose It |s well to use that term, because It Is avery im-
portant art in connection with the electric light. hen
first introduced carbon it was ound necessarg/ to pro
tect it from the atmosphere.  Djrectly the carbon was brought
to a certain heat OXI atlon set in and C02was formed WhICh
destroye t e car on llaments, and it was tound necessary
to make th e lass o e Then It became necessary to find
some metal that could be used for connecting the carbon
filaments to and 1t was found that the only satisfactory
metal for that purpose was platinum, on account of the
co-efficient of expansion of platinum being about the
same as glass, or, to put it into more everyday Ianguag
ey had o get a metal that would fuse into the glass and
ex and the Same amount, becaufse if the metal expanded
more 1t would crack th glass or 1T 1t did not crack the glass,
on contracting 1t would Contract more than the glass and so
allow the air to qet In. The only satistactory substance
IS pIatlnum and._platinum is used In all good famps, The
process of manufacturlng the filament 1S ost compllcated
n fact it 1goes through about forty processes.. For the
ment itself the first sHbstance to “start with is cotton wool
|mmerse |n certain chemicals, preparations from zinc that
?]tro y all the vegetable bstances and leave the carbon,
alt , 0f course, the carbon. itself is avegetable substance.
When. |t 'is éreated in thisway it forms into aglutlnous state;
then it is drawn out in Ion% threads, an a process of
drawing on drums it Is brought down to a long, th|n 8Iut|nous
thread.” Then the thread is wound round a mould to the
shape regulr?d the mould 1s sutHecte to intense heat, ﬁnd
the carb ament 15 the result, The filament has then
to be connected to the termlnals and the most modern way
to cement it on is by th e electrical process There |s a
hYdrocarbon substance S c as benzme into which the. amp
filament |s |nserted an flashing up_the carbon is d
poslted all roun and mfakes a joint. 'The trouble js that
his filament has to be of a very even or uniform thickness
throughout, because if there is the slightest variation in thick-
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ness it will result in overheating at that point, and the Iamﬁ
will give out earlier than it “should, The termrnals Wit
the carbon new attache are secured on to sultabe WIres
connected to some eectrrca sulﬁJ{Jy source, and after bein
Immersed in_benzine are rou? (p to just a 8owm red.
The effect of the eIectroI SIS se |s that the hydrocarbon is
split upinto the hyd rode and carbon. ~The hydrogen bubbles
up and escapes, whilst the carbon adheres to thé solid sur-
face. As this effect Is most mtense where the distance IS
?hreatest it naturaII fo ows t at the longer the filament
e more uniform will be the thickness. 1t is upon this uni-
formity of thrckness and also upon the de re¢ of vacuum
In the buIb t at the efflﬂency and lite of the carbon | %mlp
depend. ddition to t ecar on amP there are numbers
of others, We had the intro uctrono}f he metallrc filaments,
man of which we have here to-ni | now as
olmes to go further into that part of the subject.

Mr. Holmes : | feel after the remarks Mr. Battle has made,
that | shall have to do somethrng very wonderful to satisfy
our expectations, but | will do my best and if | make mis-
akes | hope the’ eIectrlcaI exp erts will not make too muc
of them, because my work gFenera ly is wrth electrical power
rather than with Irdhtrn% ower Supply in West Ham has
become a great factor rrndmg In a evenue amountm? to
about five-sixths of the total, With the conse uence that we
devote more attentron to Wer supp Iy Att same trmewe
are not osrnq sight of lighting. "M Batte In speaking of
the carpon f ament Iam mentrone that the dlscover of
electricity as an illuminant was coincident with the first appli-
cation of"the gas flame on a commercial scale—both in about
the year 1800—and [t mag be asked how [t is that gas |? now
Practrcally unrversaIIy a OR]ted while electricit |s amost
noIts mfanc S0, faras co mercra matters aré concerned.
To explaip that, it ma t%e of Interest to know that %as wag
ana nt for Irdhtm w had Its toosalmost readg 0 hand

It was first mtro uced, while eectrrcrt}u a great
number of drawbacks. The | ossrbrhtres of the carbonfila-
ment lamp were known forty years before |t was put into use
srmpl because were linable to et the proper vaguym
and It was onf\]/ wen the Sp ren% g P was invented that
the necessary high vacuum ‘coul obtained. The carbon
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filament lamp is the one in which most electric Irqhtrng exten-
sions have been made and, at the time when first introduced
was undoubtedly the cheapest and most efficient form of
ighting. It wag equaIIy as cheap as |ts great rival, gas, and
for some time 1t looked as th out% eectrrcrty was, gorng to
oust gas from the field, but at at time, when thé use of
electricity was fast gaining ground, the Welshach mantle
was Introduced and gas once again took the lead. | am not
tt;orng to detain you So much now with particulars, regarding
he Introduction” of electric light, but will say a few” words
from the commercial point of'view. 1 will try to put what
have to say info ordinary everydaY words,” but ‘technical
terms are apt to slip out which may not be qurte clear to those
who are not so conversant with them. Mr. Battle alluded
to the dynamo That was the first introduction of an electrical
Pparatusw ich woul V\}nve a constant current of electricity
at a reasonable cost. - Within the last week | haPpened to, be
talking to a man who Was working on the first installation
in London, and he said 5 grrces charged were never H
down on Raper the installation was put’in and at the en
of a certain time a fixed charge was made to coveralexr;enses
The actual price, however, tame to about 25, 6d. per unit
For some trme plants were put down for drfferent electric
% trnﬁ sch emes ana no accounts at all taken of the price per
u It, t epeo ple who had the electric fight had to pay whatever
those who supplied them thou?ht would be the tost. But
foon after eIec rrcr was su[ﬁ) N a commercial ba\srs a
aw was made over ent that no charge should be
made over 8. er unrt and for some time that maximum
was. paid, simply_because the cost of eneratrng and distri-
buting the electrrcrty was s high tha ricé under that
would” be profitable.” Th eprrces gradually came down to 6d.,
then as low as 3d. for fighting and Id. for power, the [atter
bernd the ?rrces charged b the West Ham' Corporation, A
uestion. ten asked “js, what 1s the reason that eIectrrcrty
soId at (. per unit for power and 3d. perunrt for I| hting™?
scbreEancg/ between the two seems puzzling al(m
not |n the usiness. The Gas Companies seem to t in
price Is lowered for power simply to Compete with other works
and that the 10ss 1S made up b¥ raising the charﬁe for the Irgh
g The reason 1s ths. ecaseo ast%asrsm
red and sent out at any trme it 15 called for, but with elec-
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tricity supPIy it is a different matter. In the modern form
of eléctricity qeneratlon the plant must be put down in sta-
t|ons to supply the maX|mum amoynt for a specified t|me
Int ecase o Inower that plant Is going eight hours a day, in
the case o lightin ong three hours a dar\]/ that is a ratlo of
about 3 to I, consequ ntIy the capital ¢ arges per unit for
I|ﬁht|ng are one- th|rd of those for power, and as the capital
chargeS amount to about 80 per cent, of the total in” the
case of lighting, that explains' the difference in the prices
charged to" the ‘consumer. At the time to which | referred,
when_ electricity was competing with gas successfully as an
illuminant, people began to réalize the advantages of elec-
tricity, the ease with“which 1t could be turned on and off
its cleanlingss and jts advantag}es from a hygienic point of
view, and eIectnc light |nsp|teo thecheapness of incandescent
gas, continued to make headway. The electrical apparafus
was much more reliable than it used to be and the prices for
current were also considerabl ¥ lower : but it was.not until
during the last two g/ears tha any é;reat advances |n lectric
Ilght economles weré made. Companies had made
reat step forward In havmﬁ |ntro uced for them, rather
ag Inst their wish, the Welsbac mante That mantle meant
a_great reduction m cost of | |% mg but 1f. was by its
Intfoduction that the Gas Companies began to f|nd that they
had a weapon In their hands with WhIC they m ght oust
electnmt)r] as electricity had threatened to oust gas pr weusl
But another point arose. Due {o the economy 0f gas ef ectéd
%the mantles, the companies found their revenué decli mmg
looked about for other_ fields, and as a result the 8 S
cooker. was_ introduced, causing large increases in the con
sumption of Has the wholesale” production bringing about a
lowering of the price. For five or six years thé gas mantle
was, In §reat demand, put eIectrlmty also”kept In the for fron(s
S0 far as cIeanhness heaIthfu ness, etc., were cancerneq, an
at the end o those Kearst ere Was a new revolutlen In electric
hting Lr |9 the introduction of the metallic filament
‘am T e st metallic filament Iamp Introduced was the
Qsmj ” é) a]m p.not quite so efficient as the * Osram ”
and with av ry dell cate fla ent, w |c Iprevented it comlng
into general use Shortly after its introduction came th
Tan alum ” lamp, of which T have some sRemmens here.
This lamp is made in exactly the same way as the carbon fila-
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ment Ia1p exceptrngthatthefrlamentrs mage of pure tantalum
meta he introduCtion of this lamp brought the cost down to
about one-half or one-third_ of the formér cost, but it had
various drawbacks. The price of the lamp was farrIy high—
that was not such a great drawback—nbut the lamp”did” not
last very long. ~ Of colrse It is now |mRroved and 1s far better
than it was. = Another drawback was that it could not be used
on alternate supplies.. To those who are not acquarnted wrth
electrical matters I might sa %t ere are two systems of supp
one the direct currents ste the other the alternate sy sem
used for the purpose of keeping down the drstrrbutmg and
generating charges. (It s, as thé general rule, the only system
under which commercial electricity can be supplied for power
at a low price,) In the ?reater number of supply areas, there-
fore, the Use of the  Tantalum ” lamp was debarred on account
of its_very short life. ~There was a concerted action agamst
electricity’in the middle of 1906, and It seemed that electricit
would have to o to the wall as far as lighting was concerned,
but {ust t that time tp] “Osmi " lamp came in again in a
practical form, and | think 1t was one of the greatest com
mercial eIetitrrcaI a?hrevements of% e last ten ears that the
*Osram ” lamp, after being used for a Qrt amost as
an experiment, within six months was _being su plied on a
sound commercial basis to the extent of thousands a day,. so
great was the demand in this country. — Of course it was first
introduced in Germany—most of these things_are—but it
was not taken UB so_much In Germany as in England. _In
German}/ the carbon frlament I still very much_inuse. The
saving effected by the “ Osram ™ lamp I aPproxrmater in_the
ratio of 4:1, tha IS t0 3ay I the carbon filament [anips in a
room are faken out an ?ram " lam sput In their place,
the quarterly bill would beon%/ uarter fw at It was. Elec-
tricity, theréfore, IS now on a footing which makes it a serigus
competitor to gas for lighting in the matterof cost alone. The
effect of this 1amp bringing ‘the, cost down to one-quarter has
?hven to electricity a lead-off simjlar to the |mpetusagrven on
e mtro uctron f the carbon frlament when it had to face
g/ the or |nar¥ r%ras burner. That, up to the moment
grvste |storyo candescent |ghtmg| small units, _ | will
nows% w the dr erent kinds of amg This 1s, the * Tanta
this 1s the * Osram.” and that is an ordinary 16
carbon frIament lamp.  This is a 50 c.p. “ Osram amp
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You will see the filament in the latter is much Ionqer. It is
ong of the disadvantages of the metallic filament that its
resistance is low. The metallic filament allows a lot more
current_to pass over the same length, with the consequence
that it is difficult, with the metallic filament, to keep the cur-
rent low enough, thus necessitating an increase in the length
of the filament” 1t is a big disadvantage, as It makes the lamp
comparatively brittle, but every fresh delivery from Germany
IS better than the preceding one. At presént, however,. it
cannot he used in a slanting position. I it is so used, the fila-
ment beln? soft, bends, touthes the glass and breaks, bringing
the cost of renewals up to a somewnat blg,jlqure. Referring
to the competition between the “ Osrami ” lamps and gas
there has been some considerable agitation in the gas and
electrical world on this matter, and the supporters of gas
have sent me a mass of figures showing that ‘gas must be”at
least three times as cheap. The figures obtdined from the
People_ of West Ham who have adopted electricity show that
here is a saving of at least 40 per cent, on their gas bills,
The reason for the difference between these figures Is dué to a fact
which | will explain_ Take, for instance’ one of your own
Ilghts in this room, ~ That fight in the back of the hall is sup-
posed to beglvmlg 64 c.p. and s supposed to be burning 31 ft. of
as per hour, I"am almost sure it Is burmné; nearér 5 ft. of
as and that the candle-power is under 30 at the present
moment. But even assuming the candle-é)ower and consump-
tion o_f_?as_ls what they say, the_rPeopI who have adopted
eI_ectr|C|dy find that there 1s°a saving of 40 per cent, In their
bills, and'that is a big amountto_exPIalnawaz. | have spoken
of the Incandescent part of electric lighting, bt there is another
form of electric lighting which has”been altogether from the
start, uP-to-date and more forward than the incandescent,

thatis, the aJc figshtm%. The NerTst " mantle comes b“etwefn
the two, and was going to go for electricity what the * Wels-
ut, unfortunately, they could not

bach ” r_nantle_?lld for gas
get sufficient life out of the_filament or mantle tg' make it a
ommercial success. The filament was made of practically
the same. materl?l as the Welsbach mantle, There was the
trouble, first of all, that It was a non-,condu%,tor, with the con-
sequence that they had to Put_a subsidiary filament in to heat
the mﬁln filament up so tliat it coula pass electricity through
It. Then again it was of no use with the alternaté supplies.
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The old idea I refer to is seen in the Jabblockoff candle, con-
srstlnﬁ of a couple of carbons in a converﬂrng position, held

toget er y non conductrng material in the Ccentre, the arc
bein orm the bottom b a mechanical arrangement
As the car urnt away, non condycting matérial In

the centre burned also, an the arg ?radually burnt upwards.
In t e |atest t%pe the ‘same idea of the convergrng carbons is
used, ut of this later. The next great step was the intro-
ductron of the open type arc lamp.” It has been briefly ex
plained b¥ Mr. Battle, and | have not much more to add except
|n that it consists of a couple of carbons in a vertical positi N
These are brought together automatically, the current Switched
on, and brought away again and the af¢ formed between the
two. There Js a crafer at the top, and the carbon there is
raised to an mte ?]e heat the hrghest temperature obtalnablg
It 1s onYasma ? (I,]uare In some lamps, an
the whole of the Irg IS a mrtted from that crater, ' That Is
the first tyPe of arc-lamp that was_really satisfactory, there
are some 0f them In the Romford Road now. They run on
direct current The aIternate currentwasnotasuccess eca ?‘e
owrng tot erJJr alt rnatrons here was first thecrateratt
be formea then at the bottom, and the light was
r¥ orn% afway between the two, giving only half ‘the effr-
Cle cgl f course the drawback to arc-lights is the cost of
carbgn renewa a great amount 1s spent on labour and a large
number of carbons are érsed and to obvrate this the Japdus
Arc Light Co. mtroduce a eprn which the arc was enclosed
Inav cuum There 15 a_later one similar to the one they
introduced, The arc is inside the globe, wrth the conse uence
that the air in the, Io e Is burnt Up and the carbon |oxr e
and carbon monoxide formed In the lobe prevent the further
hurning away of the carbon,  The difference |n the amount of
Ight obtainéd s very marked, because the light is not only
tarne fromt crater but aIso from the ?ri That is an
ord |nar¥ enclosed arc- am? The amount o %ht given In
different directions by that is much more than that gjven by
the ordinary open type arc- IamR This was considered a very
?reat improvement in arc lighting, but shortly afterwards
he * Bremer ” lamp was introduced, which went bagk to the
old form of converging carbons with the use also of a secret
mixture of impregnatéd salt. These vaporized salts gave an
intense yellow light, the amount of candle-power given out
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being nearly six to_one as compared Wlth the ordmary open
type” lamp.” This Bremer | amp Was ater materla Y atere
IR Its construction, |mprovemens emg made in th esa ts, In the
cores of the carbons and in the shape of the arc. . The arc was
requlated by a marqnetlc field which, athough invisible, had
the property of holding the arc in anK desired_position. ~ The
difference irf candle- power IS very mare andr the matterof
cost as compared with gas, the cost of this type of eIectrlc
ight is cheaper than any™other form of illuminant.  The draw-
back is that it is not easy to make it as a small current lamp,
otherwrse the gas comp ameswouldnothavemuch chance. The
carbons are com aratrveyexpensrve and need renewing about
once gver elr% fo ten hours but this very week | have re-
ceived a communication from a gentleman to the effect that a
new arc has now come out that will do for_the flame arc what
the enclosed arc did for the open tly They call it the Re-
peneratrve Arc Lamg he p rmcrpers thatrnstead of burnm%
he vapour from the core of the arc the vapour first of all
brought into the arc from the core, utt en taken round df
feren arts of the Iam and brought a%k agam the sa Its
emﬁ; urnt over and over again whereas the carbon
In_the ordmar)( flame lamp Iasts en hours, in the new lamp
last about seventy hours. | will not say much more
ﬁbout the different kinds of lamps, but what | have said maé
ave sufficiently interested you In eIectrlcaI matters to lea
you to visit the eneratmg ‘station, which_ 1 have no doubt
ould prove a most interesting visit, as it is one of the most
up to ate stations_in the country, If 1 were to make a
ro ec as to the future of el ctrrcrtY as a?amst gas | would
t at or very manP/ Kearst ere will be room f rboth but
Iam fully p ersBadedo this thatelectrrcrt{p if electrical en%m
eers are more businesslike and enterprising than the majority
ﬁlrﬁ rr?r%vavmwm s00n oust gas from the foremost position as an
Mr. Ho mes then gave a demonstratrpn of the djfferent kmd?
0 |I9ht8 also of Various domestic ekour saving. electrica
apparatus, Including heaters, cookers, kettles, flat-irons, etc.

Mr. J. H. Redmﬁ (Assoc Member) : What is the voltage
of that “ Osram ” lamp ?

Mr. Holmes : This is 100 volts, and about the averae
The carbon lamps are done after 600 to 800 hours’ use, and
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have to be dispensed with, but the * Osram ™ lamp lasts for
3,000 to 5,000 hours.

Mr, Redmay : How do the “ Osram " lamps stand the vibra-
tion In shlps

. | have no experience in that respect, but it
WI|| not be Iond before we shaII be able to recommend them.
Used on ow V0 tages sa vo ts ther are as suitable as the
ordinary lamps, but fo h vo taﬂes . do not know
Whether theg should be used Lamps will be introduced in a
few weeks on a commercial scale which will det over that
troubl and also over the difficulty at present experienced
when the lamps are placed In a slanting position. Referring
again to the duestlon of voltages, they are only made just now
ug tso 100 volts, but they will"soon bé made up to 200"and 300
vol

Mr. W. P. Durtnall (Member) : Are they just as efficient
at 200 to 300 volts ?

Mr. Hormes ; Just as efficient.

Mr. D urtnall : Would it pay to putina2to 1 trans-
former for the 200 volt supply

br'\rqrnHtohleme?e: NrgtddJ nr|1yto2 2%0 ollt b{Jhte aelrswor X rta(t)ct cle
ingi ssure dow volts; |
IS tog rgduce ?he amount of current by’ haIfg c?do ble the
amount of. light.

The Hon. Secretary : The Edison lamps are very good,
they turn out very well"as a rule in respect to life.

r.Holmes ; Yes, but they are only carbon lamps, nobody
would think of buying carbon lamps nowadays, except for
isolated low candle- power points.

The Hon. Sec tary . What w Id be the comparative
cost for, say, 10,000 ho urs for 16 or 32 c.p. lamps, including
renewals ?

Mr. Hotmes : The carbon filament lamp for 10,000 hours
would cost about £15 for current and for renewals about 12s.
or about £15 12s. in all. “The metallic filament lamp would
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cost about £3 15s. for current and 20s. for renewals. It might
be consrderably less, but that is a fair average.

Mr. W. Britton (Assoc. Member). | heard a statement
last week that the Welsbach Company were offering to provide
and fit up a house with gas, to the same extent as electricity,
|n a similar house, provided b){ the West Ham Corporation

and guaranteed a Cheaper cos

Mr. Holmes ; With regard to that challenge, first of all,
the West Ham Corporatjon, as a Corporation, couId not take
up a challenge of that kind. Secondly the Welsh ach Com

pany wouId robably put in special mant 6s, they would. also
P_roba obtaln the Services of an expert like Pro essor Vivian

ewes to look after the costs, and in that way they could get
la oratorh/ costs.  With electricity, laboratory costs are actual
costs.  These are the conditions aﬂamst which we would have
to compete, but when 1t comes to the open market we are_only
concerned with the results to the ordrnar consumer.  They

% %/ therr quarter’s brII There is n srngle case where
eec rici y has b een installed in private houses Quring the last
four or five months where there has not been a decredse on the
gas bill. 1 could quote numbers of instances.

Mr. Britton : The same gentleman | heard speaking in-

stanced the case of a firm which installed electricity and went
c 10 q_as again because of the cost, which was In the ratio
4 to 1 against electricity.

Holmes : |1 is just possible. You can have too many
Irghts fitted, and fitted"in the worst possible positions, with the
cansequence that the cost will be infinitely more. Asamatter
of fact some of the b%gest firms in Stratford are. takrng
electricity for power betause of the saving effected in lighting.

Mr. Durtnatt ; More attention should be E)ald té) the
SWI ch ear In compe |t|on the Iower tender Is accepte ft

pro th ere are on a a dozen switches control 9
1001 am g OJ) d pay more attention to that, thel
consumption woul come down that IS my experience.

Mr. Redman : You have not referred to the mercury
vapour lamp.

Mr. Holmes : | have not referred to it because it cannot
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be called a commercial success at the moment. It is being
used, but It is not a commercial success.

Mr. Redman : Is it suitable for photo printing ?

Mr. Holmes : | am not an expert on photography, but most
people use arc IamPs for that purpose,

A hearty vote of thanks was accorded to Messrs. Battle and

I\H/I?lmEeSV?/n E{f{\)essproposal of Mr. G. W. Newall, seconded by



