
Application of Electric Propu18lon by ACCUlllu

lators to the TramU"ays of Paris. 

The Company of Tramways of Paris and the Depart
ment of the Seine has, for a few months past, been 
operating its Saint Denis lines by means of electricity 
furnished by accumulators. This new application of 
electric propulsion by means of accumulators is more 
important than any of those that have preceded it. 
The installation of the Saint Denis depot was made in 
view of the exploitation of two lines, each about 9,250 
meters in length. Both start from the crossroads of 
Picardie, at Saint Denis, one running to the Madp1eine 
and the other to the Opera House. 

The programme laid out for the constructors of the 
motors and the electric accumulators was as follows: 
To replace, upon the above mentioned lines, the 
horse cars by self-moving ones, capable of accom
modating fifty passengers and two employes of the 
company. The mean speed demanded for a full car 
was 12 kilometers per hour, with the possibility of 
reaching 16 outside of Paris, and 6 at a minimum upon 
heavy gradients of from 38 to 40 millimt-ters per meter. 
The company, moreover, desired that it should be pos
sible that the electric cars should haul another car. 
The daily trip estimated for each car was 135 kilo
meters. Finally, the weight of the accumulators, in· 
cluding all the accessories, was not to exceed 2,800 kilo
grammes. All these conditions have been fully realized. 

The body of the car rests, through the intermedium 
of rollers, upon two single-axled trucks, carrying bol
ster pins, and connected with each other by a spring 
coupling, that permits thOe axles to converge on curves 
and brings them back to parallelism on a straight line. 
Each axle is actuated by a dynamo·electric machine by 
means of two sets of gearings. The ratlO of the angular 
velocities of the motor and axle is 12 to 1. 

The electric motors are bipolar, of the Manchester 
type, with Gramme ring armatures. The brushes con
sist of four blocks of carbon placed at right angles with 
the surface of the collector. Each machine, at a ve
locity of 1,300 revolutions, is capable of developing a 
power of 10,000 watts under a difference of potential of 
200 volts. Under such circumstances, the rendering be
tween the terminals of the dynamo and theaxle reaches 
73 per cent. 

The trucks are provided with the Lemoine winding 
brake. 

The battery, which is placed under the seats of the 
car, consists of 108 elements of 11 plates, contained in 
ebonite trough s. The plates are 0'2 meter in length, 
0'2 meter in width, and 0'006 meter in thickness. The 
total weight of the active material of each element is 
17'5 kilogrammes. These 108 elements are distributed 
among 12 wooden boxes. 6 on each side of the car. The 
9 elements of each box are grouped in tension, and the 
poles of the small batteries thus formed each ends at a 
strip of copper fixed to one of the lateral sides of the 
box. Plates of brass, connected with the circuits of 
the dynamos through a coupling commutator, are 
mounted by springs upon wooden supports in the car. 
The introduction of the boxes between these plates, 
upon which slide the strips of copper, establishes a con
nection between the elements of the battery auto
matically. 

The chal'ging of the batteries is done upon benches 
formed of tarred planks, supported by bricks, from 
which they are separated by glass insulators. These 
benches carry spring contacts, similar to those of the 
aXles of the cars. The battery, placed upon the charg
ing bench, has all its elements grouped in tension. The 
accumulator hall now comprises 24 battery benches, 
each of which is connected with the distributing board 
of th.e charging current by a special circuit containing 
an amperemeter and an indicator of the direction of 
the current and, upon each pole, a circuit breaker and 
an interrupter. The transfer of the batteries from the 
benches to the cars is effected through trucks running 
upon tracks alongside of the benches and the side 
tracks. The platform of the truck is raised or lowered 
by means of a screw and winch, so as to bring it exactly 
to the level of the interior of the car or to that of the 
charging bench. 

The current is furnished to the accumulators by 
three Desrozier dynamos, each actuated by a Corliss 
horizontal condensing engine of 125 horse power. These 
engines are supplied by three semi-tubular boilers. 
The dynamos, at a velocity of 600 revolutions, furnish 
a current of 230 amperes under an E. M. F. of 260 volts. 
They, as well as the circuits of the batteries, are 
grouped in quantity. The charge is made at a con
stant potential. The duration of the charging is six 
hours for a battery that has furnished its whole ca
pacity, which is 230 ampere-hours. The rendering of 
Ihe batteries in energy is 70 per cent. 

The necessities of the exploitation require the possi
hi!ity of running at various speeds. This desideratum 
is realized by modifying the coupling' of the battery 
elements. The battery is divided in the car into four 
parts, or sub-batteries, each including three boxes, say 
27 elements in tension, that correspond to a difference 
of potential, in closed circuit, of about 50 volts. By 
means of ,coupling commutator within reach of the 
motorman, three different couplings may be obtained. 

J citutific �nttticau. 
The speed of the car varies, in passing from one coup
ling to another, in the ratio of 1 to 2. 

The motors of the cars are normally associated in 
series, but it is possible, through the commutator, to 
couple them in quantity so as to obtain a greater speed 
or to develop a greater stress. The commutator per
mits, also, of changing the direction of the car by re
versing that of the current in the induction circuit of 
the motors, and, in case of damage, of suppressing one 
of the motors. A single motor is capable of continuing 
the service with a slight diminution of speed. 

The service of each car is assured by two batteries, 
that permit of four or six trips being made without re
charging. In the latter case, the battery furnishes a 
motive power for a trip of 55'5 kilometers. The dura
tion of a trip, including stoppages, is 55 minutes. The 
weight of the car, complete, is 13,500 kilQgrammes, 2,600 
of which are for the battery and its accessories and 
3,500 for the passengers. The mean tractive stress is 12 
kilogrammes per ton. 

• I ••• 

FALGUIERE'S STATUE "LA FRANCE" AT THE 

CHICAGO EXPOSITION. 

The commissioners of the French section of the Chi
cago Exposition having decided upon the execution 
of a symbolic figure for the commercial section of the 
French exhibit, a statue of France was immediately 
thought of, and, in spite of the shortness of the time 
at their disposal, Mr. Roger Ballu, inspector of the 
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STATUE "LA FRANCE." 

Beaux.ATts, asked the eminent scnlptor, Falguiere, to 
undertake the task. Mr. Falguiere accepted, and in 
twenty days he had accomplished the work honora
bly. We give the original drawing, for which we are 
indebted to our contemporary L'IllustTation. 

France is represented seated and wearing a cuirass, 
the right arm being raised with a proud but pacific 
gesture. The left arm rests on a tablet bearing the in
scription" DTOitS de l'H omme " (Rights of Man), while 
the left hand holds the national sword. The head, 
which is characterized by a calm and serene beauty, is 
ornamented with a diadem symbolical of liberty, 
equality and fraternity. 

The statue is seven feet ten inches high, and will be 
erected on a pedestal nine feet ten inches high. It will 
ornament the French section, which is very remarka
ble as a, whole and will attract much interest. 

.. te •• 

The 'I'hcrmo.netrlc Systen'i!I. 

We learn, says La N atu1'e, that the Pruss ian govern
ment has just rendered legal the centigrade thermo
metric system, or that of Celsius as it is called outside 
of France. Apropos of this, a word of history: It is 
to the celebrated meteorologist Dove that is due the 
remains of popularity that the Reaumur system enjoys 
in Germany. While recognizing the advantages of the 
centesimal system, he said to his young disciples: 
" After my death you may do as you wish, but please 
do not force me to change my habits, I am too old." 

In his history of the thermometer, Mr. Renou ob
serves that the English employ the system of.Fahren
heit, a Dane, the French that of CelSius, a Swede, the 
Germans that of Reaumur. We shall complete this 
paradox by saying that the Fahrenheit system was 
defined by HallOW, that of Celsius perhaps by Christin, 
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and, finally, that originally the Reaumur thermome
ters marked a point in the neighborhood of 100° and 
sometimes higher for the temperature of boiling water. 
In fact, Fahrenheit graduated his thermometers by 
making 0° at the lowest temperature of winter and 24° 
in exposing the instrument to the sun. Later on, his 
degrees were divided into four parts. In 1737, Hanow 
wrote: "According to the nlOst important thermome
ters that Mr. Romer, at Dantzig, has had constructed, 
and of which Mr. Fahrenheit is the best manufacturer, 
water boils at 212° and freezes at 32°." Celsius, to 
whom the thermometer owes great improvements, pub
lished the processes of graduation of his instruments 
in 174 2. At this epoch he designated the temperature 
of boiling water by 0°, and that of melting ice by 100'. 
It was not till later on that he reversed his scale. At 
the same epoch Christin, of the Lyons Academy of Fine 
Arts, published a series of articles upon the gradua
tion of mercury thermometers. It was in July, 1743, 
that he publicly proposed the division into a hundred 
parts. On the 11th of September, 1743, he wrote: "If 
the public wishes to adopt the division into one hun
dred degrees, I think it will do well; but if, on the con
t,rary, it does not, I shall not be offended. I shall 
always have the satisfaction of having done my best." 
It will be seen, then, that the present centesimal di
vision was proposed by Christin independently of 
Celsius. Who was the first to employ it? We believe 
that this point of history is not yet decided. 

As for Reaumur, he established his system in the fol
lowing manner: Having found by experiment that a 
certain quantity of hydrated alcohol, occupying a 
volume of 1,000 at zero, assumed the volume of 1,080 in 
boiling water, he defined, as a degree of temperature, 
the elevation necessary to expand this alcohol by 1-1000 
of its volume. He thought that he had thus divided 
the interval comprised between the congelation of 
water and its boiling point into 80 parts. This defini-

,tion was preserved in the system of Reaumur, although 
he himself determined the higher point of the scale by 
the temperature of ebullition of a certain alcohol. In 
reality, he divided into 80 parts an interval correspond
ing to about 80 of our present degrees, so that, in fol
lowing the practice of Reaumur, and not his definition, 
thermometers would have been constructed gra":u
ated nearly according to the centigrade system. It 
was by grafting a bad process upon a bad definition 
that was established the system that physicists are 
now having much trouble to extirpate. Although the 
Pruss ian government has just decided upon the sys
tem to be employed, the imperial government had 
taken the lead by specifying that medical thermome
ters should be cOllstructed of a certain glass (the nor
mal glass of Jena), and that they should be officially 
verified at the Physico-Technical Institute of the em
pire. The latter has thus found itself obliged to com
pare!as many as 90,000 thermometers a year. In France 
the liberty of the thermometer is absolute, but in Eng
land, the country of every liberty, the same is not the 
case. True or false, the origin of the law as to ther
mometers, as it is told us, is worth remembering. Once, 
when the Prince of Wales was sick, the thermometer 
used throughout his illness gave readings tl1at were 
erroneous by two degrees. He came near dying, but 
as soon as he got well he set about preventing a repe-
tition of such errors. Since then, 5,000 medical ther
mometers have been annually verified at Kew. 
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A Telegraph Decl sloJl. 

A message filed with a telegraph company at a city in 
Texas, addressed to the sender's agent in California, 
read as follows: "Close the trade. I will come soon." 
On his arrival the sender discovered that the message 
had not been delivered, and that the deal had failed, 
thus requiring him to return to Texas. The court 
held that his expenses to and from California were 
proper items of damages against the telegraph 
company, but losses resulting from the sale of his 
property at a sacrifice before starting were not. The 
telegraph company having received full pay for trans
mission of the message to its destination, without 
any contract limiting its liability to its own line, was 
bound to deliver the message to the sender's agent, 
even though it had to be sent part of the way over the 
line of another company. The sender's testimony 
showed that the message was not written on a blank 
contract of the telegraph company, and that, when he 
returned from California, he examined the original 
copy, which was not then attached to one of such 
blanks. The company's agent testified that when he 
received the message he immediately attached it to a 
blank contract form, and that he was not authorized 
to receive or send a message unless on such blank. 
The testimony justified the court in finding that the 
message was not attached to a blank contract form 
when received by the agent. 

... ' . 

A SUBSCRIBER suggests that there is a demand for a 

type writer for travelers, the machine to be of the bet
ter class, or two-handed, and not to weigh over eight 
or ten pounds. The type writer has become a neces
sity for many traveling men, and a light, portable ma

chine would find many purchasers. 
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