ELECTRIC LIGHT IN PARIS

SUCCESS OF THE  WERDERMANN

| SYSTEM.
EFFORTS OF DR, HERZ, OF' CALIFORNIA, IN
178 BEHALF—IMPROVEMENTS IN DETAILS

~TRIAL AT THE OPERA—THE JABLOCH-
KOFF CANDLE ECLIPSED. o

Paris, Dec. 12.—American enterprise
has achieved another victory. The Werder-
mann electric light may not be an American in-
vention, its discoverer may not be an Ameri.
can, but if one of our countrymen had not
taken it in hand, it,would have remained, se
far ag Franee is concerned, hidden under a
bushel for evermore. The experiments of Dr.
Werdermann, in his Regent's Park laboratory,
had demonstrated to the entire satisfaction of
scientists, a3 wellon the Continentasin England,
that the great problem, tho divisibility of light,
had been solved ; the chief British authorities
had expressed their opinion, in which Count du
Moncel, the equally undisputed Franch arbiter,
had concurred, that the lamp of Dr. Werder-
mann was, if not the perfection of electrie illu.
mination, atleast, by far the nearest approach
to it yot attained, There was the example ol
the successful lighting up of the'South Ken-
sington Museum and other great buildings in
London to be vointed to, and still the Parisians
hesitated. They had tfried so many Yankea
notions, they said—for everything originating
off the Continent they consider to be. the
offspring of some Yankee mind—and had
been tricked 80 often that they did not cave to
go into another, which probably was merely a
delusion and a snare. Had they not the Jab-
lochkoff candle, and was not that bright enouih
for ftheir streets and public squares? They
wanted nothing hetter there, for as fo trying it
in & dwelling-house, ,or in a theatre, no sane
person would dream of such a thing after a
visit to the Continental Hotel. The intermit
tent flicker, the disagrecable changes of colory
attondant upon the Russian engineer’s system
were too painful to the eye to make its adop-
tion desirable elsewhere than in the
ovenair., Routine and prejudice are very hard
to vanquish, especially in franes, and when
these had for allies the influence of an already
established company, and, still worse, that of
the gascompanies, who saw a gerious diminw
tion to theiir enormous profits should anything
practical be presented, it must be confessed
that the new innovator had 99 chances out of
100 against even getting a show. This was
the situation when Dr. Cornelius Herz, of Cali
fornia, took up the matter in 1877, and pro-
ceeded to an oxhaustive examination of the
different systems previously in use in America
and Lurope.,

The public had long before shown its dnsirs
to be furnished with an intense light. Inconsa
quence, tha number of Jabhlochkoft candles
sold or hired cut in the different Continental
capitals wascousiderable, Iut before long thiy
same public was forced to acknowledge that
something more than mere intensity was
needed, and so began to murmur, because the
light was neither white nor steady. Dr. Herz
carefully inspected the so-called rogunlators of
the voltaic arcs, and concluded that notwith-
standing their name and supposed func-
tion, the regularity of the light was mnot
thus realized, and that their extension was not
possible, excopt where the amount, not the
~quality, of the illumination is the main desid-
eratum. Similar criticisms may be applied to
the candle, whick, in common with the regula-
tors, makes use of theo voltaic are. and is
afflicted with violet and ultra-violer radiations,

not positively dangerous to the sight, but ex-
tromely fatiguing and disagreeable. This ob-
jection has never been acontested, but, on tha
contrary. all light-producers, if I may bs
permitted to use this sterm, have en
deavored ito absorb the rays by means of
special glasses, even at the cost of a
considerable loss of illuminating power. Per-
haps future research may finally correct these
defects, but, for the time being, the voltaie arg
seoms to be uncontrollable, and is subject to
certain caprices of which scientizts have not yet
found the explanation. On the other hand,
olectrieal incandescencs is much more stable:
it is the light produced by a sulstance of insuffi.
cient conduction, and, so long as its conditions
be not changed, appears to remain con-
stant, Those are the conclusions at which
Dr. Herz arrived, and in which he persisted
Inflexibly, notwithstanding the contradictions
of many eminent specialists. His argument
was and continues to be that, in the gonerali-
ty of cases, the only moans of obtaining the
effects of solar light is to inerease the lumi-
nous field, by the multiplication of the lumi-
nous foei. Like Edison, he contended that in-
stead of trying fo eorrect the light of the vol-
taic are, it was more logical to act directly upon
the incandescence. But his opinion differed
from thatof the American inventor, insomuch
that, whereas Mr. Edison endeavors to make
irreducible the snbstance from which he seeks
to obtain the incandescence, Dr. Horz believes
it more rational to take its eonsumption into
account, and so arrange as to regulate
it and insure its continuous replacement,
Mr. Edison's aim is to prevent the splitting up
and destruction of the platina, and he hesitates
before no complication in order to achieve this
object, in which, although it is exceedingly
doubtful, it is possible that he may succeed. In
the actual state of the question, however, the
use of carbon seems preferable; it is very in-
expensive, arod 40 inches in length costing
the manufacturer less than 1 cent of our
money, and its waste is of no consequence, as
it can be accurately regulated. Dr. Herz has
beon engazed already for five years in his re-
searches upon electric illumination, when he
and Dr. C. C. Sordages, of New-York, took up
together Richard Werdermann’s lamp and both
gentlemen were particularly struck by the re-
sults produced by an infinitely short wvoltaic
arc. I should mention that Werdermanu was
the first who patented the system of the two
parallel blocks of carbon, which, two years
later, led to the invention of the Jablochkoff
candle. ‘

Dr. Herz met with very little encouragement
at the outset, It was objected that the expenses
would be enormous ; that it was impossible te
obtain any positive regularity, and, above all,
that the division of light was impracticable,
which last Mr. W. H. Preece, the Chief Elac-
trician of the British Postal and Telegraph
Service, and, at present, one of the most zeal-
ous converts to the system, even demonstrated.
scientifically. Yet, with all the energy of an
American, the promoter went on, deterred by
no expense, and finally arrived at & wmost
satisfactory result, to-wit, o regular serviee,
with a gas motor of 4-horse power pro-
ducing 10 lights, equivalent to 25 carcel jots,
for each lamp in which the carbon was 4.3
mm. diameter. These photometric measuves
were officially verifiad inthe experimentsordered
by the Administration of the City of Paris, before
tho Chief Engineer of the city, M. De Fon-
tanges, and M. I.e Blane, the expert of the
(Gas-works. With this same 4-horse-power ma.
chine, and carbons of lesset diameter, 25 lights
of five carcel jets ean be furnished, and with a
10-horse-power machine, 100 lights.

In November, 1878, a year after Dr. Herz
took the matter in hand, Count Du Moncel, &
member of the Institute, and, perhaps, the
greatest of all authorities in the matter of
oleetric light, ospoused Dr. Werdermann’s
cause, presenting the Inventor’s memorial to
the Academy of Sciences, with his own oxpress
adhesion to the theory therein set forth, of an
infinitely short voltaic are, to which sseveral
eminentscientists, among others, MM. Bsquerel,
also o member of the Institute, and Roig-y-
Corres have since then rallied. From that
time & belief in the system begsn to
gain ground, until his colleagues smiled
when they remembered M., Niaudet-Breguet’s
over-precipitate judgment, published in the
Nature, * that the invention of Dr. Werdormann
made a good dBal of noise for a very little light,”

M. Gramme, 28 soon ag he had seen its work-
ing, was, however, of a very different way of
thinkine from M. Nisudet-Breguet, and at once
affirimed that ke could, without difficulty, con-
struct machines with continued currents whieh
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would feed mot only 100 bus 1,000 lamps
of the Werdermann ~ystem on u single c¢ireuit.
Two veurs have heen omploved in arriving af
phis yroint, and for tho reasons which T have
already =et forth, it seemed almost impossibie
to obtain a thorough compeatitive trial of iis
merits. The invemor only asked for a trial;
he and his supporters were ;uite confident of
its isspe, and Dr. Herz, who by his conduct
during the war ha:l made tor himself hosts of
infuential tr:ends, fin 1y suceeeded in gettins
euthority for a public experiment in the fover
of the Opere, on econdition that he would
make use of a stomm-enzine lo:ired by the
mval Jablochkof Companv, which system
was to be tried st the ssme time,
For many mounths, M, Garnier, the avechitect
of the Opera, had insisted upon the neces-
sity of applving some means o: illumination
more intense and less daneerou- than the was
heretofore in use, whieh was v+ only insuffi-
cient, but had begun greatly to amage the ad-
mirabie paintings by M. Baudry, which are the
greatest ornament of the hall. M. Garnier ad-
drexsed a detuiled report to the Minister of Fine
Arts, enumerating all rhe present inconve-
nirncex, and sugyresting as 4 remedy either the
addition o another cirecle ot eas jaets to the
grand chandelier, provided with erystals and
reflectors, in order to light up the lower
parts .of the stage, or 1the placing in
the four medallions above the arches
of electric lamps, covered with tinted
globes, s0 as to modifv the ordinary
ghastly glare nroduced in these foel of itlumina-
tion. M. Garnier furthermore stated thut he
woeald have maide this experiment long ago, if

racties]l mean- had not been wanting : that he
has asked, during the last three yvears. for an
appropriation of 10,000 francs, wherewith to
mnke his experiments, and that it was urgent
to do something immediately, as the pictures
counld not be seen at all unless all the gas was
turned on at every point, and that if 1t was, at
every perlormance, not only would theso
pictures be entirely ruined, but the cur-
rent.  expenses . would be rendered enor-
N0 NS, Great men, like great bodies,
proverbially move slowly, but the desired per-
rnigsion was finwly accorded, and Dr, Horz was
invited to ‘* bring on his bear,” and show how
his institution would compare with the one al-
ready in use in front of the buildine., The offer
wuas made in a hurry, at the last moment, when
the Jablochkoffs were put up in the very best
conditions for them, that is, where their
preatest defect—according to M. Janin—that
of throwing the light upward only, was g vir-
tue, since here they werve onlv called upon to il-
luminate the ceiling ; andalthouen the Werdor-
muanns had to be turned upside down, in order
to attain the saume result, ag this system is
usually intended to throw the light downward,
in conformity with the ordinary needs of con-
sumers, there was not a moment's hesitation in
recepting these apparently unfavorable condi-
lions.

Of the issue of the experiment, I can speak
knowingly, as I was present, anl in a few
words this is whaft I witnessed for myself on
the 21st of November. A very few invita-
tions had been issued, but the spectators,
if{ not numerous, were personages of con-
siderable importance, as they consisted of
celebrities in the scientific and official
world, among whom were several Under
Secretaries of State, Senators, and a Cabi-
net DMinister, and I have only to mention
the numes of MM, Turquet, Hebrard, Herold,
Alphand, Vaucorbeil; Janin, Mascart, Garnier,
Baudry, Selliére, Lweecocq, Bertora, Jaudas,
Honoré, Cabanellas, Hospitaller, Napoli, and
Chrétien to show that the jury was competent
to form a judgment. Four of the ten chande-
liers in the foyer were assigned to the Jabloeh-
koff candle, the other four, at the opposite end
of the room, to its rival system, the Werder-
mann lamp., Par parenthése, I +will re-
mark that, for the first time sinee
they were placed upon the lofty ceiling was
I able te get even an idea of what M, Baudry’s
chefs d’cuvre resembled. The ball opened with
g brilliant explosion of light from the Jabloch-
koffs, which wers several minutes in advance of
their competitors, owing to -the delay of their
company in handing over the promised steam-
engzine, and were in full blaze when the others
began to show. The first impressions were very
favorable to the Russian system, which had
been provided with roofs of yellow tinted glass,
so as to conceal the violet hues characteriz-
ing .the light furnished by the arve.
But these impressions did not last long;
the eandles soon  exhibited all their
usual detects, which were as apparent as their
good qualities. There could be no question
that they were Dbright enough, but the varia-
tions of color commenced instantaneously,
there was a change of intensity. a flicker, in-
creasing in proportion as the candle was con-
sumed, and the whole accompauied with an un-
pleasant erackling noise, reproducing the vibra-
tions ot the generating machine, which some-
body facetiously callad ‘' the ballet of beetles.”
‘‘That will never do,” remarked a distingunished
artist who was present; *‘those alternations of
intensity make the Jablochkoff candles utterly
unfit for the llumination o¢f any work of
art,”  ““An hour of such lighting as that,”.
thought another spectator, ‘‘would give nine-
tenths of an audience the delirium tremens.”
Five minntes after the Werdermann Iamps he-
gan to burn not a single person remained at the
Jabloehkoff end of the foyer, averybody turned
to the other extremity, and, without one dis-
senting voice, admired the soft light, with just
the faintest imaginable yellow tint, which needs
the interposition of no colored glass to meliow
ity garish effulgence. There never was a mo-
ment’s hesitation in the verdict of those who
vent there to form an opinion, although
among them were several who were
strongly prejudiced {in favor of the candles,
wilch have been in wuse for more than a
twelvemonth on the Place de ['Opéra and along
its avenue. But the superiority of the system
was even greater than mere eyesight could ap-
preciate. The 12 Werdermann lights—3 for
each chandelier—wore fed by a Hermann-
I.achappelle engine of ounly ©6-horse power,
whereas the 8 Jablochkofts—2 for each chan-
delier—were worked with a Calla machine,
nomiunally, of from 15 to 23 horse power, but
capable of producing as much as 33-horse
power, and, knowing this, it is impossible to
estimate what power the Jablochkoff people
really did use in their trial. The Werdermann
lanmips worked, as always, with one continuous
current on a single circuit; the Jablochkoff
candles, which, to insure succsss, were on four
distinet cireuits, needed, as usual, a series of
alternate currents, produced by their so-called
“lighting machire,” besides a continuras cur-
rent from a second machine to excite the mag-
nets of the first one.

I eannot say that I was in the least surprised
by the results, as I had aiready witnessed at a
number of previous experiments, in one of
which five Werdermann lights, equivalent in
sower to between 25 and 30 gas-jets, were put
in motion by a dynamo-elertric machine of so
ymall - ize that it can be carried under a man's
arm, and also by anengine of 1-horse power.
Satisfactory, however, as all these public and
private experiments have been, Dr. Herz does
not pretend to suy that the question of artificial
Hlumination is closed, or that he is anything
more than in the advanced guard of progress.
But if we look back to the first discovery of
Humphry Davy in 1813, and consider the
giant strides made by science during the last
quarter of a century, we have some reason to
be proud thatour epoch has turned to profit
the lessons of (Hrsted and Ampére, of Arago
pnd Furaday.
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