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PREFACE.

WHILE the electric arc is one of the most common things
of modern' life, an understanding of it is nof commeon.
This is largely due to the difficulty of becoming familiar
with the investigations which have been made on this
subject. There have indeed been many articles published
concerning it, but they are scattered through many pub«
lications, and the data given by different experimenters are
not consiztent with each other, and none of the explanations
are entirely satisfactory.

“The Electric Are,” by Mrs. Hertha Ayrton, gave an
account of the experiments which were periormed prior to
1898, but very little investigation had heen made at that
time of any arc except the open carbon are, and none of
the explanations based on the ionic theory had been given,
so that by far the greater part of what iz mow known
concerning the arc could not then be described. An excel-
lent work in German, “Der elektrische Lichtbogen™ by
Berthold Monash, has more recently appeared, but this
deals but briefly with the theoretical side and does not
meet the requirements of those whoe would read English
rather than German.

It, therefore, seemed deslrable to offer another dis-
cussion of the electric arc, giving especial attention to the
explanation of the phenemena and to those investigations
which have been made since the publication of Mrs.
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v PREFACE

Ayrton’s book. A rather full account has, accordingly,
been given to such experiments as those on the mercury
arc, and to a discussion of the more recent theories,

The use of the arc in commercial ways has already been
ably discussed in such books as those on Electric Lighting,
Photometry and Wircless Telephony. Accordingly, theae
topics have received less attention here.

A few pages, however, are given to photometry and to
the whistling arc, since these are of interest from a scien-
tific as well as from an industrial standpoint. Neo account
has been given concerning the use of the are in chemical
and metallurgical processes, since its function there ap-
pears to be merely to produce a high temperature and a
study of these phenomena would give us no knowledge
concerning the arc itself.

I have endeavored to keep in mind the needs of those
who may wish to make-investigations in the future. An
effort has, therefore, been made to give references to all the
important articles on this subject, excepting those which
relate only to the commercial side ~r to those concerning
investigations in which the arc was merely a means for
studying some other phenomenon, as when used to pro-
duce the spectrum of & metal.

It would often have made much simpler and more satis-
factory reading, if I could have given a brief and definite
statement of the laws governing the action of the arc, in-
stead of producing so extended a review of what different
experimenters have thought about these laws, but in the
majority of cases it is not yet known what the laws are
and the only available method is to discuss the results of
those who have endeavored to find them. Not only is
there this uncertainty concerning the laws, but the expla-
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nations often raise more questions than they settle. This,
however, is not an unusual condition and the explanations
may, at least, serve in helping others to make complete
that which is lacking.

CrEMenT D. CHILD,

Hawpzor, NY,
ek, 1grz,



-

Lt



TABLE OF CCNTENTS.

CHAFTEE FACE
L INTRODTCTION . ve v ovomessrmsmmsmsm s ssersansararnnns I
Debnition of Blectre Are. 0. oo ool T
Apgearance of ATc. ... i e G 3
IAEEOVRTN B AP - o o e R b A R R 5
II. Arc v AR BETWEEW CARBON ELECTRODES . ... .......... B
Relation Between Potential Diference, Current and Length
OF T & s ey S S B s e e o
EM.F. Required aa Distinet from YVoltage of Arc, ... ..., 16
Missing AKC . . o e e E3 4
Fall of Fotential [n THferent Parte of Arc. .. .........., 22
Counter EMF. of ARG o ciswaie s ey 4w saed 25
Meaning of " Resistonce of Are' o oo iiiiai i 28
o Megative Besistance™, . oo e e cicie s 3L
SRorward BMER i L e T i i3
Feaidmal EMLE - v vai-vomi s ivig v s as i b g eie 25
Temperaturs of ATC ., L oo iia v ey D
Yariation in the Temperature of the Arc.. ... . .00 44
Effect Produced by Couling Electrodes. . . ... .00 0, 46
Size 0F Anode TP oo ovue e e iee e enes 48
Migeellamenms. . .o e e e e e s 1]
III. Arc v Aw Betweey Qraer SURSTANCES THaN CARBON... 53
TLRAOIENG N o e v i e T 54
Arc Betwern Metals. ., .o o o r o e 61
Arc Between Oxides. . co. Lo oo i i iara v ierns e Gy
Magnetite Are ..o iaon, SR R R by
Arc Brtween Electrlytes., ..o oo V]
Arc Between Unlike Electrodes ... oooniiiniiiiiin. 6o
IV. Axmc wiTH PrEssures GEEATER OR LESS THAK ATMOSPOERIC
Pressvre axn 0 OrEER GASES THAN AIR............ FE]
Arc with Pressures Greater than One Atmosphers......... w3
Arc with Pressures Less than One Atmesphere, .. ....... 74
Carbon Arc in 2 Wacuum, ., . oo o iairiorninrnrninnss 75
Metal Arc in a Vacuum . .... R EEER s BE

Arc in Other Gases than Alr. ... oiiviiiiareininsnsanes 83
vii



