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The Electric Arc Light. 

A student in a physics class, when asked by professor, what 

electricity was, gave the following de.c'inition:- "Electricity is a 

wonderful something, of which vie know nothing". 

This definition would by no means suffice, in this modern age of 

enlightenment and culture, To be sure, it may be regarded as a won- 

derful somethin:e, but it cannot be held that it is a thing of which 

we }_now nothing. We do know a great deal about electricity and are 

constantly b:r.'oadning our knowledge of it. 

Tho we can form no brief, concise definition of eleetricity, yet 

the greater mass of the people of the world have had an introduction 

to it, in one form or another. Tt is by its effects that it is knowr, 

Who has not seen this wonderful form of matter dart froii: cloud to 

cloud, or from cloud to earth, and seen and heard the effects produced 

by it? Or we might also say, who has not heard of Benjamin 7ranklin 

and his kite and key experiment? 

The phenomena oi eleotrieity was first observed in the cloud as 

lightning. These same phenomena were artificially produced, six 

hundred years before the Christia)L Era, by rubl;:ing pieqes of amber, 

(or in Greek electron, whence the name.) Thus we see that eleetrie 

city is not a recent djscovery. Tt has been known for over two - 

thousand five hundred years. But no extensive experiments were made 

with it until the beginning of the nineteenth century, when it was 

taken up by Davy, roucault, Franklin,& others, until at the present 

time there is scarcely an art in which this agent is not employed in 

one way of another. 

But the two chief capacities in which eleetrieity finds most ex- 

tensive use at present are those of motive power and lighting. 



Electric lighting may be divided into two hinds viz: 

1: 

ncandescent 

Lghting, in which the light is produced in a glass vacroin, by the 

r,..3tanoe which a carbon filament offers to the passage of the elec- 

t.21 O cur -"Pmt; and 2. El ectrj c Arc lighting, in which the light s 

produced by the resistance of the air to the passage of a current 
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?tvreen two carbon pencils. 
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Electric Arc lighting may properly be divided into three periods, 

7. That prior to 1876. 

2. That from 1876 to 1901. 

3. That of the future. 

Arc lighting had its beginning with the beginning of the nine- 

enth century. In 1610, Sir }T.unphrey Davy produced the first arc 

ight. He discovered that when two small carbon pencils, attached to 

source of el ectrici ty, were brought together and then se arated a 

nal1 distance, a spark would dart across from one carbon to the other 

roducing a most bril1iant arc light. The flame thus produced is 

road and conical n the niddl e, hence the name, arc 1 i ght . He also 

iscovered. that the arc would continue to glow if placed under water. 

le arc thus produced remained only an interesting labora+ory exper- 

lent until. 1844, when Leon Foucault took up the experiment and ad - 

a -.11 0,=4a i t nf--tt eri P1 =1:r He succeeded in producing a steady, brilliant 

At this early period the only avai z abl e source of electricity 

town, was the battery. Thus electric lighting on the larP..e scale 

as impracticabl e. But with Paraday 'S ?.,c Henry's Wonderful 'discovery 

C maoleto-induction, a great impetus was given, not onl_y to the de77, 

lopment of the arc light, but to e,11...Prt-evi (xal experiments in general. 
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et -ruction of lamps, the manufacture of carbons and insulation of wires 

His methods of insulation are widely used at present. The -rirst elec- 

tric light station in the mrld used Brush's apparatus. There was 

scarcely any phase of the electrical light work in which the intellect 

of this great genius was not active. He was an untiring worker. 

He worked in his drafting room before Working hours in the morning, 

and in his.laboratory after shop hours in the evening. He was a firm 

believer in the o d Latin proverb; "Labour improbus °rani vincet". 

But when all the apparatus for electric lighting had been con- 

structed, there was not found ready sale for them. People as yet 

knew not the value and convenience of this lighting system. A few 

were sold to the factories and woolen and cotton mills in New rngland 

prior to 1880. 

The first public 1)l aces lighted were the Court Souse in Wabash, 

Indiana and the water tower in Chicago. 

One of the first electric light companies was organized in New 

York in 1879, by the wealthy class, who had interests in the New Eng- 

land mills. Companies were soon organized in all the large cities in 

the east which have expanded and increased until to-day, the capital 

invested in this business amounts to several Millions of dollars and 

the number of lamps to many thousand. These first few establishments 

save a new impulse to electric lighting and in the last two decades 

the electric lighting system has spread all over the world. Manila 

has just completed a station of ten thousand incandescent, and three 

hizndred arc lights. Nearly every town of five thousand inhabitants 

is now -lighted with the electric arc . One manufacturing company has 

Produced in its factories over one hundred and fifty thousand arc 

lamps and -rive thousand arc dynamos. Another has manufactured one 

hundred thousand arc lamps, from its beginning up to 1894. Four hun- 
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dred thousand is given as the estimate number of arc lights in opera - 

ti on in 1894. 

Carbons. 

Sir Humphrey Davy used pencils of charcoal extinguished in 

water or mercury. These gave a very satisfactory light but fused too 

rapidly for commercial use. 

Foucault used carbons made from deposits of gas retorts. These 

were very much denser than Davy's carbons but contained more foreign 

matter, which caused a variable and unsteady light. 

The method used at present for the manufacture of carbon is due 

to Carr8' and Gauduin. It consists in preparing a suitable paste, pul- 

verizing, compressing, passing through a die to make it the proper 

shape and then baking it. The paste consists st of fifty parts, pure 

powdered cake; twenty parts calcinedlamp black and thirty parts, 

cane sugar and gun. The carbon after being taken from the die is 

baked several times, being plunged into boiling concentrated syrup or 

caramel between bakings. 

In order to maintain the arc in the center of the carbon tips, 

or centering the arc as it is called, a condition which is very nec- 

essary to afford stability to the arc,- a core of some material of 

a little better conductivity is sometimes inserted. Owing. to the ex- 

pense the cored carbons are but little used and when employed are 

used only for the positive pencil. The purpose of this core is to 

conduct the current to the tip of the carbon and thus prevent the 

carbon from heating throughout its entire length which of course 

would be a waste of the electro-motive--force. 

Daniell proved that.the tips of the carbons must touch in order 

to establish a cutrent between them and then be slightly separated 

before the ljnt would be produced. 



In 1850, Despretz discovered that just before the carbons vo1A- 

tilized they became very soft and plastic. The volatization of the 

carbons gives to the electric arc a very feeble but characteristic 

odor, consisting of carbon dioxide,.carbolic acid gas and very mall 

quantities of nitrogen compounds. 

The manufacture: of carbons for these lamps is a very extensive 

business itself. In 1883 the Brush factory turned out three million 

carbons and in 1893, twenty-six mill ion. The National Carbon Company 

have just completed an enormous factory in Cleveland, for the sole 

purpose of manufacturing carbons, which has a capacity of two billion 

five hundred million carbons per year. 

Prior to 1883, carbons were sold at from 870 to 480 per thousand, 

while in 1893, the cost was reduced to, from ten to twelve dollars 

per thousand. 

To maintain this study of light the carbons must be kept at a 

Proper distance from each other. Since the carbons undergo waste by 

fusion, some means is neeessary for keeping them at this proper dis- 

tance. There have been many devises for this purpose, but be one in 

most general use at present, is that which operates by means of a 

magnetic clock work, in which the force is gravity and the regulation 

is effected by means of eleotro-magnets in shunt circuit. 

Mechanism of Lamp. 

The clock work of this lamp is set in a rectangle A B, (see 

diagram) which is pivoted near the center, allowing vertical movement. 

The brass rod F which supports the carbon is hung,by means of cogs, 

on one of the wheels and by its weight furnishes the power to ran 

the r',1o07 r,)".];., Then the current is not, pasing, the carbons are 

alwayS touching. The wire, bringing the current from the dynamo, 

fastened to a post D, and this post is connected to the rod F, which 

11.1.1111.1' 



suppOrts the carbon, by means of copper strips E, which simply pr91,54s,. 

against the rod F, thus allowing it to slide freely. 

suppose, now, a current to be passed through C. It flows on 

through D, E, PI (1; 
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Suppose, now, a current to be passed through C. It Dows on 

thru P, F. . G. 'and K to the magnets M, causing them to became3mg- 

netized. These magnets draw that ,end of the pivoted rectangle lip and 

throw the other end down onto the hook X, which locks the clock work 

and at the same time separates the carbons and produces the light, 

the current, row havirg to spark across from the carbon G, to the 

carbon H. 

Now when the carbons burn away sufficiently the distance between 

them becomes so great that the current cease to spark across 

and there wil1 T e no current or. 4..1 e wire K. Hence the magnets M, 

will lose their magnetism and that told of the rectangle wi7l. drop 

down, releasing the clock work and the carbons again touch and the 

current in K, is again established which magnetizes the coilsi sepa±- 

ate. the carbons and the light is again established by the spark pass -- 

between the carbons. 

Then we see what a development the arc lamp has rla(e in the last 

two or three decades, we can scarcely realize its possibilities in 

the future. F:verything along this 7tne will assume greater propor- 

tions and the efficiency of the apparatus will correspondincrly inc:rease. 

The electrical world will demand, and is at present demanding from 

the manufacturer, cheaper, larger, better, more economical and more 

efficient apparet 

Another great 1,rob7em for the future to solve lies in the manage- 

pert or )0cal electric 11,:ht companies. Tn this modern age it i. 

litt)e we eare for Qlory; dividends ire the cry of the hour and how 

to earn them is the problem. 

Electric arc lightinfr as a business has been developing for the 

last twenty five years bvt it has by no means reached perfection. 

the general principles of this mode of l g1-_4: Wi71 probably change 



but hut `treat improvement he witnessed in its Triechanif3m, 

materials and effici en. (3;,7 

The el ectric arc light i.s pref F- rabl 47or 1 ghti ng arge areas . Its 
field is in the factory, large stores and in our streets. The aro 

lintin of our streets is still in its youth but is Tapidly 2,1auring. 

Its convenience, efficiency and superiority over the old modes of 

lighting is now fuily realized the world over. The old street post 

with its larqp must go. They have outlived their usefulness. They 

are to the electric arc as the moon is to the sun. The future, 

therefore, of the electric arc is secure. 


