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LETTER OF SUBMITTAL,

WasHINGTON, D. C., April 34, 1894,

Bir: In accordance with the direction of the Honorable the Becre-
tary of Agricnlture, in letter of April 18, 1884, the accompanying
paper, entitled “ Protection from Lightning,” is submitted for publi-
cation a8 a circular of information. Upon few subjects is the com-
munity 8o liable to be mierlad aa the queation of the beet methods of
protecting life and property from lightning. The following pages
give statistios of actual losees, the theory of protection in lapguage
free from technicalities, a colleotion of practical rules for gnidance in
pelecting and maintaining conductors, and, finally, 8 notable illustra-
tion of the successful use of protectors.

The aim of the paper is to furnieh information of practical value
to all classes, and eapeocially to farmers, builders, and physicians.

Yery respectiully,

ALEXANDER MeADIE.
Maire W. HARRINGTON,

Chief of Weather Bureaw.

1991138

[T I






PROTECTION ¥ROM LIGHTKING.

At the Aberdeen meeting of the British Amsociation for the Ad-
vancement of Science Sir William Thomsen made the remark, * If
1 urge Glnaguw manufacturers tu put np lightning rode they say it is
cheaper to insure than to do so.’

This wes the answer given by prastical b'ualneae. mar, concerned
only with guestions of profit and loss, to the foremoat physicist of
our time; and their apswer will serve es fairly representing views
widely held, founded upen the double belief that the risk from light-
ning is not wo very great and the protectien afforded by the present
methods not sufficiently certain to warrant implicit confidence and
justify the necessarywzpanes,

The recent remarkable sxperiments of Dr. Oliver Lodge, in his
lectures before the Bociety of Arts, opposing and to some degree di-
rectly contradicting the empirical rules of the Lightning Red Con-
ference, have given support to the belief that the protection was
uncertain. Indeed, realizing that his work might be misinterpreted,
Lodge haa stated “an ides at ona time got abroad that my experiments
proved existing lightning conductors to be useless or dangerous; this
is an entire misrepressntation. Almost any conductor is probably
better than none, but few or no conductors are absolute and complete
safeguards. Certain habits of lightning rod practice may be improved
and the curious froaks or vagaries of lightning strokes in protected
buildings are intelligible withoul any blame attaching to the con-
ductor; but this is very different from the contention thet lightning
rods are unoecessary and ussless, Thoy are essential to anything like
sscurity.”’

What Lodge’s brilliant experimental work does show is that the
momentum of sn electric carrent ean not be overlocked in & light-
ning discharga, The old “drain-pipe " iden of conveying eleotrioity
gently from cloud to sarth must give place to the new proposition,
based upon recent discoveriss, that even draining off must be done in
&n appropriate way to be effective. To illustrate, the rocks and trees
upon & mountain side may influence and determine the course of a

* mountain etream, but aven a good sized channel would not suffice to

carry off eafely an avalanche, or control the path of a landslide; so

with lightning. In the past four years we bave learned, throogh the

work of Hertz and others, that when an slestric current lows steadily
'Page VI. “TLightaing Condoctovs and Lighining Guards,” A
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in one direction in & eylindrical wire ite intensity is the same in all
parta of the wire; but if the current be of an escillatory character,
i. e, & current which rapidly reversea its direction, the condition no
longer holds, and if the alternations are very rapid the interior of the
wire may be almost free from current. If lightning then be a dis-
charge of an osecillatory charscter, it may happen that the current -
down the lightning red would be only skin deep.  The experimenta of
Tesla and Elihu Thomson with carrents of great frequency of alter-
nation and very high potentials open the door to systematic study of
discharges such aa the ordinary lightning flash. In daily work eur-
rents of this type are coming more and more infto prominence, and
the time ta not far distant when the lightning flash will be studied as
an slectrical discharge of this character. Protection entirely adequate
for such diecharges will then bs forthooming. Indeed, the ressons
why present methods occasionally fail are now understood, and the
proper remedies apparent.

And firgt let us see whether it is cheaper to insure than to provide
proper protection. Foreign couniries, especially Germany, Franoocs,
and Great Britain, have recognized the importance of obtsining
reliable data concerming the lose of life and damage to property
throngh lightning. Parhaps the work of the Royal Prussiasn Bursan
of Btatislics® givea the fullest and most detailed sccounts of the
damage done by lightning in Germany, and the relative injury.
Btatistics are available for the number of houses struck, the number
of fires, the character of the roofing, soil, ete.

In 1881 the Weather Bureau issued to its observers instructions to
report at tha end of svery month the names, with corroborative dates
and piaces, of all persona killed by violent windstorms, tornadoes,
and lghtning, During 1890 somewhat similar statistice had been
gathered, but the returna were less systematically arranged. In pre-
paring the Weather Bureau Hats, cheervers were directed to examine
all deily papers published in their respective cities, consult &1l local
anthorities, and make inquiry if necessary, Naturally, where de-
pendence was had upon newspaper items, there resulted much dupli-
cation; but in verifying namea and dates the duplicates quickly
appear and exaggerated reporte are easily confined to proper limits.

Mr. H. F. Kretzer, of Bt. Louis, Mo., has for eome years tabulated the
number of deaths dus to lightning, and has kindly placed his liste at
the disposal of the Bureau, His sourcea of informetion were 192
newspapers, daily, weskly, and monthly. He found for five years,
188387, a total of 1,030 deaths cansed by lightning, or & yearly aver-
age of 208,

1 Beitriige zur Btatistick der Blitzschlage in Dentchland: von Dr. Hellmen, Berlin,
1884, "
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This agrees very well with the Weather Bureau records whmh I
have tabulated.

Mﬁa dise o Hyﬁ#ﬂiﬂg \iﬂ Eﬁ-s Fﬂ#ﬂ States, Weather Bureay records.

Month. P b tBat. 1B 1B

...............

il

{}r T84 llvas in four years, an average Df IBB livss per yeer,

A glance at the tabla shows that these lives wers practically all loat
in five monthe—April to Sepiember—and that in June and July the
maximnm death rate occnrs.

The Weather Burean recorde unfortnnately do net give informa-
tion a8 to the extent of damage to property. To get at something
like a fair commercial estimate of the destruetion of property by
lightning, T have made use of the *Chronicle Fire Tables ' for the
eight years 188582, It is hardly necessary to remark that these
tables are compiled from the reperts of the fire departments, insurance
companies, and the reports of fires in the public press, and represent
& high degree of accuracy.

From information contained in these volumas, the following tables
have been compiled :

Fires coused by lightning.
Year, Hn&n:nr of | Loae orlil.ElgLn]
15!5 £0 1o, TRBIOBITE o v vramusssriarmmnnnrisnsss sinnnisrasnnsaniars | ’ﬂg' B4, 356, Had
.................................................................. 1, £55, 535
:Bga .................................................................. iaa 2,021, 45y

Or, in eight years, ending 1892, in the United Stataa? and for the
most part west of the Rocky Mountaing, 8,516 fires, with a losa of
$12,663,835.

It is very evident, therefore, that the damege dene by lightning is
no inconsiderable matter to be lightly passed over or turned off by
replies such s the one given by the Glesgew manufecturers. It is
eortainly worth while to erect the proper protective apparatus.

The losees in detail are as follows:



