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The small carbon is pointed at its upper extremity and 
retains this point while burning. A small electric arc is 
formed round the points of junction, and to this is due 
the greater part of the light and not to incandescence alone. 
The carbons are kept in contact by chains attached to 
the lower end of the pencil passing over pulleys and 
down again to a weight of about It lbs., which is 
sufficient to keep the pencil pressing gently against the 
disc. 

The sketch, Fig. I, shows the arrangement of the 
lamp ; a is the negative carbon, connected by the 
semicircular piece of metal f to the conductor e on the 
right-hand side which forms part of the lamp-post. The 
metal f is hinged so that the top carbon may be moved 
back when a globe is put on. b is the pencil or 
positive carbon sliding in the tube c, this tube being con
nected to the conductor eon left-hand side. The pressure 
of the contact upon the small carbon is regulated by the 
spring d. The tube is shown in perspective for greater 
dearness. The arrangement and details of the lamp 
being thus shown, we will now describe the experiments 
which have recently been exhibited at the works of the 
British Telegraph Manufactory in the Euston Road. 
The display was mostly of an experimental character, 
the lamps being somewhat different in construction to 
those which will be made use of in actual practice, but the 
principle remains the same. The chief object of the 
inventor was to demonstrate that a number of lights can 
be steadily maintained in one circuit. The first experi
mer,t tried was that of putting two large lamps such as 
will be used for street-lighting in circuit with a Gramme 
electro-plating machine. It may be here remarked that 
this is probably the first time that such a machine was 
ever used for the purpose of producing an electric light. 
The two lamps were said to give a light equal to 360 
candles each, but they gave to all appearance a conside
rably higher illuminating power. 

A pure white light was given out, perfectly steady, and 
showing none of the blue or purple rays observed so fre
quent! y in the ordinary form of electric arc. The wonder
ful steadiness of the light is one of its chief features. After 
burning for some considerable time the current was 
switched on to a row of ten smaller lamps arranged on a 
shelf. The light from each lamp was apparently of the 
same strength and the effect was very brilliant, but the 
total illuminating power was not nearly so great as in the 
case of the two larger ones. But it seemed to show that 
a form of light had been devised that could be split up 
into a considerable number of smaller ones, each of 
which could be made use of in a practical way. The ten 
lamps were estimated to have a lighting power of forty 
candles each, but this is probably somewhat above the 
mark. But the results obtained, both as regards the 
wonderful regularity of the lamps and the practical de
monstration of dividing the light, seem to have been 
satisfactory; and the more remarkable from the fact of 
the weak electro-motive force of the machine, which is 
only equal to that of four Daniell's cells. More lamps 
.could have been lighted even from this machine had they 
been at Mr. Werdermann's command, but of course with 
a diminution of light. When suitable machines have 
heen constructed Mr. Werderman is confident of being 
able to put 50 or 100 lights in circuit, but he does not 
believe in the indefinite division of the current for 
lighting purposes. 

The lights were all connected parallel, as shown in 
diagram, Fig. 2. The thick wires + and - coanect the 
lamps with the machine, the first lamp on the + cable 
being last on the - wire. The spirals a are extra resist
ances put in the circuit of each lamp, object to 
render the divided current less sens1t1ve to any slight 
variation in the resistance of the lamps themselves, due 
to unequal pressure of contact, &c. The resistance of 
each lamp, including the wire a, is about o·39 ohms. The 

resistance of the ten in parallel circuit about o·o37 ohms9 
T he carbon pencil consumes at the rate of from It 
2 inches per hour in the small lamps ; the large ones taking 
4t millimetre carbons, consume about or 3 inches in 
the same time. The pencils are made in Paris, costing 
about I franc per yard, which length will last for twelve 
hours. The discs are of ordinary carbon. 

However many lights may be in use, one, two, three, 
or any number can be put out without affecting the 
others, the regulation of the current being provided for 
by a switch attached to each lamp. But if necessary, the 
current which originally went through those that are ex
tinguished can be added to those kept alight, of course 
increasing illuminating power. lamps are set 
in action simultaneously, can be as eas1ly put out, and 
again re-lighted. 

Returning again to the intensity of the light, it was 
stated that the large lamps were equal to 360 candles. 
Now the effect of this light upon the eyes is apparently 
not injurious, and it is Mr. Werdermann's intention to 
use only globes of ordinary glass, as in the present form 
of gas-lamps; by this means the loss of light will be very 
slight indeed as compared with other systems, where the 
loss is from 20 to 30 per cent., incurred by using opal or 
ground glass globes. . 

Owing to the very small electromotiYe force of the 
machine the insulation of the cables can easily be pro· 
vided for, and Mr. Werdermann hopes, with sufficiently 
powerful machines, to be able to carry the current to a 
considerable distance without any appreciable loss. 

In conclusion, it may be worth while giving a few 
details in regard to the Gramme machine used. It is an 
electro-plating machine of the old pattern, having four 
upright electro-magnets and two bobbins, one for feeding 
the electro-magnets, the other for taking off the light
producing current. The bobbins are wound with ,thick 
copper bands. The electromotiYe force, as before stated, 
is only equal to four Daniell's cells, and the resistance of 
the taking-off bobbin is about o·oo8 ohms. The quantity 
of current produced is of course large. 

It may be mentioned that the large lamps were con
nected parallel, but having no extra resistances, as in the 
case of the 10 ; their resistance is also a trifle less. 
The resistances given are when the lamps are not alight; 
when burning it would be somewhat less. The power 
required to drive the machine described is about two 
horse-power. 

A curious fact about the light is that the top carbon is 
not consumed, or at any rate so slowly, that it is not 
noticeable; therefore, to all intent and purpose, the lower 
carbon only is wasted. 

T. E. GATEHOUSE 

DUPLEXING THE ATLANTIC CABLE 

T HE simultaneous transmission of two telegraphic 
messages in opposite directions upon one wire, now 

known by the name of duplex telegraphy, dates back 
from the year 1853. In that year Dr. Gintl, the director 
of state telegraphs in Austria, described a by 
which this feat could be accomplished, and m July of 
the same year the method suggested by Gintl was tried 
between Prague and Vienna. An improvement on this 
method was suggested by a German electrician, Frischen, 
by Messrs. Siemens and Halske, of Berlin, and other 
workers at this subject. Nevertheless, owing to practical 
difficulties, the experiments were little more than interest
ing additions to our knowledge. So little hope, indeed, 
was there of the practical realisation of this important 
matter that, in a standard work on telegraphy, published 
in 1867, after describing the early methods of duplex 
telegraphy, the author remarks :-"Systems of telegraph· 
ing in opposite directions and of telegraphing in the same 
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direction more than one message at a time must be looked 
upon as lit_tle J?Ore than feats in '_intellectual_ gymnastics,' 
very beautiful m the1r way, but quite useless m a practical 
point of v1ew." Such assertiOns should teach all scientific 
writers the lesson of" hoping all things not impossible 
believing all things not improbable," an attitude of mind 
which, Sir] ohn remarks, should always charac
terise the natural phllosopher, and which, in the present 
day, is certainly the safest one. Within six years of the 
publication of the foregoing statement duplex_ telegraphy 

:-vas not only larg:ely in actual telegraphy, but 
Its use on certam busy lmes became absolutely indis
pensable. The change from theoretical to practical 
success is due to an American, Mr. J. B. Stearns who· 
in 1872 succeeded in overcoming the main in 
duplex telegraphy, namely, what is known as the static 
discharge from the line. This Stearns accomplished by 

a "cC!nd;flser" _; and. fu_rther he developed a system 
of duplexmg the lme Sirnllar to the principle of the 
Wheatstone bridge. 

More or less successful attempts were afterwards made the Direct United States Cable with some prospect of 
to duplex submarine cables, and in the early part of I 877 success, and this week Stearns, who may be called the. 
Mr. ]. Muirhead succeeded in duplexing the cables of father of duplex telegraphy, has actually achieved the 
the Eastern Telegraph Company by his artificial conden- great feat of perfectly duplexing the Anglo-American 
sers. But we believe that his success was only partial. Cable. In a message received by Mr. W. H. Preece 
Subsequently Mr. Muirhead has been at work duplexing this week, Mr. Stearns says, "I managed to get some. 

FIG- 3· 

specimens for you this though we had no time ' adjuster. It shows with what facility the ordinary adjust
to make the balance especzally perfect for the purpose. ments can be made after the balance is once obtained. 
No. I shows signals received single; No.2, ditto, duplex. The whole time occupied by slip No.4 was about twenty 
No one can tell the difference. No. 3 is our balance seconds." 
while keying, but not receiving. No. 4 shows the balance To understand these drawings our readers must know 
perfect at first, but destroyed and restored again by the 1 that all the messages now sent across the Atlantic are 

automatically registered by means of Sir W. Thomson's 1 The essence of duplex telegraphy is to obtain au. 
delicate and beautiful siphon recorder, which spirts out electrical balance round on the line such that the sending. 
little jets of ink in a fine stream on a moving ribbon of instrument is not affected by currents circulating round 
paper. When no current passes the ink-marks form a it coming from the sending end, but only by currents· 
straight line, but a current causes this line to deviate to received from the opposite end, and vice versa. Hence, 
the right or left, according to the direction of current. if the balance be once obtained, double transmission is· 
Hence the ordinary right and left strokes of a needle possible. This balance Stearns has succeeded in obtain
instrument or the long and short dashes of a Morse are ing by the use of his system as applied to land lines, and
here indicated by marks above and below the middle without the aid of the additional arrangements of 
line. Thus the balance is shown by the almost perfectly ficial condensers used by Dr. Muirhead. 
straight line in Fig. 3 and the messages in Figs. 1 and 2. 

THE ROYAL SOCIETY MEDALLISTS 

T HE following are the awards of medals by the 
Council of the Royal Society for the present 

year. The medals will be given away at the Society's 
anniTersary meeting on the 3oth inst. :-The Copley 
Medal to M. Jean Baptiste Boussingault for his long
continued and important researches and discoveries in 
agricultural chemistry; a Royal Medal to Mr. John Allan 
Broun, F.R.S., for his investigations during thirty-five 
years in magnetism and and for his im
provements in methods of observatwn; a Royal Medal 
to Dr. Albert Gunther, F.R.S., for h1s nu'!lerous and 
valuable contributions to the zoology and anatomy of 
fishes and reptiles; the Rumford Medal to M. 
Cornu, for his various optical researches, and especially 
for his recent re-determination of the velocity of propa
gation of light; the Davy Medal to MM. Louis Paul 
Cailletet and Raoul Pictet, for their researches, conducted 

independently but contemporaneously, on the condensa-· 
tion of the so-called permanent gases. 

Jean Baptiste Boussingault was born in Paris in 1802. 
He was educated at the Mining School of St. Etienne,, 
after leaving which he became connected with an English 
company formed to recover and work some mines in. 
South America. This project, however, turning out un
satisfactory, after a considerable time spent in scientific 
travel in that continent, he returned to France and com
menced those researches with which his name is more 
closely allied, the most important of which lie in the 
domain of agricultural chemistry. Probably his investi
gations of greatest value are those in which he has de
termined the quantities of carbon, nitrogen, and hyd!o
gen found in plants, and his comparison of these w1th. 
the amounts of the same constituents . supplied to the 
plant by manures, &c. During these he 
bas shown, by a series of most concluslV_e 
the inaccuracy of the theory " that plants m their;growth. 
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