CIRCULAR OF
INFORMATION.
PROTECTION
FROM LIGHTNING



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649259748

Circular of information. Protection from Lightning by Alexander McAdie

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



ALEXANDER MCADIE

CIRCULAR OF
INFORMATION.
PROTECTION
FROM LIGHTNING

ﬁTrieste






U. 8. DEPARTMENT:OF, AGRIGUHTIIRE,
WEATHER BUREATU.

CIRCULAR OF INFORMATION.

N

PROTECTION FROM LIGHTNING

BY

ALEXANDER MoADIE,

. 4. WEATHER BUREAU.

Published by aathority of the Seoretary of Agrionlture.

WASHINGTON, D. C.:
WEATHER BUREAU,
1864,






LETTER OF SUBMITTAL.,

Wasetnaron, D. C,, April 24, 1894,
8im: In accordance with the direction of the Honorable the Becre-
tary of Agriculture, in letter of April 18, 1884, the aceompanying
paper, entitled “ Proteetion from Lightning,” is submitted for publi-
cation as a cirenlar of information. Upon few subjscts is the com-
munity so liable to be miesled as the question of the best methode of
protecting life and property from lightning. The following pages
give statiatics of actual losses, the theory of protection in language
free from technicalities, a collection of practical rules for guidance in
seleoting and maintaining conductors, and, finally, a notable illustra-
tion of the suceceasful nee of protactors. .
The sim of the paper is to furnish information of praotical value |
to all classes, and especially to farmars, builders, and physicians.
Very respactiully,
Arexasper McApis,
Marx W. Harninaron,
Chief of Weather Bureau.
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PROTECTION FROM LIGHTNING.

At the Aberdeen meeting of the British Asscciation for the Ad-
vancement of Heienee Bir William Thomeon made the remark, *If
I urgs GHasgow manufacturers to put up lightning rods they say it is
cheaper to insure than to do so,” ' :

This was the answer given by practical business men, concerned
only with guestions of profit and loes, to tho foremost physicist of
our time; and their answer will serve as fairly representing views
widely beld, founded upon the double belief that the risk from light-
ning is not so very great and the protection afforded by the present
methods not eufficiently certain to warrant implicit confidence and
justify the necessary expenaé.

The recent remarkable experiments of Dr. Oliver Lodge, in his
lectures befora the Bociety of Arts, opposing and to some degree di-
rectly contradieting the empirieal rules of the Lightning Rod Con-
ference, have given support to the belief that the protection was
uncertain. - Indeed, realizing that his work might be misinterpreted,
Lodge has stated " an idea at one time got abroad that my experimenta
proved existing lightning conductors to be nssless or dangerous; this
ia an entire misrepresentation., Almest any conductor is probably
better than none, but few or no conduetors are absolute and completa
safeguards. Certain habita of lightning vod practice may be improved
and the curious freaks or vagaries of lightning strokes in protected
buildings are intelligible without any blame atteching to the con-
duetor; but this is very different from the contention that lightning
rode are unnecessary and useless. ‘They are essential to anything like
security.”?

What Lodge’s brilliant experimental work does show is that the
momentum of an electric current can not be overlooked in a light-
ning discharge. The cld “drain-pipe ¥ ides of conveying electricity
gently from cloud to earth must give place to the new proposition,
based upon recent discoveries, that even draining off must ba done in
gn sppropriate way to be effective. To illustrate, the rocks and trees
upon & mountain gide may influence and defermine the course of a
mountain stream, but even a good sized channel would not suffice to
carry off safely an avalanche, or sontrol the path of a landslide; so
with lightning. In the past four years we have learned, through the
work of Hertz and others, that when an electric current flows ateadily
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in ome direction in a oylindrical wire ita intensity is the same in all
parta of the wire; but if the current be of an oscillatory character,
i. 8, & current. which rapidly reverses ita 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 oscillatory eharacter, it may happen that the current
down the lightning rod would be only skin deep. The sxperiments of
Tesla and Hlihu Thomeon with currents of great frequency of alter-
nation and very high potentials open the door to systematic study of
- diecharges such ae the ordinary lightning flash. In daily work eur-
rents of this type are coming more and more into prominence, and
the fime is not far distant when the lightning flash will be studied as
an electrical discharge of this character, Protection entirely adequate
for such discharges will then be forthcoming. Indeed, the reasons
why pressnt methods coccasionally fail are now understood, and the
proper remedies apparent. '

And first let ue see whether it is cheaper to insere than to provide
proper protection, Foreign countries, espacially Germany, France,
and Great Britain, have recognized the importance of obtaining
reliablle dats concerning the logs of life and damage to property
throngh lightning. Perhaps the work of the Royal Prussian Bureau
of Btatistics' gives the fullest snd most detailed acconnts of the
damage done by lightbing in Germany, and the relative injury.
Biatistios are available for the number of houses struck, the number
of fires, the character of the roofing, soil, ete.

In 1891 the Weather Bureau issued to its obeervers inetructions to
roport at the end of every month the names, with corroborative dates
and places, of all persons killed by violent windstorms, tornadoss,
and lightning., During 1890 somewhat similar stafistica had been
gathered, but the returng were less systematically arranged. In pre-
paring the Weather Buresu liets, observers were direeted to examine
all daily papers published in their respective cities, consult all local
authorities, and make inguiry if necessary. Naturally, where de-
pendence was had apon newspaper items, there reszlted much dupli-
cation, but in verifying names and dates the duplicates quickly
appear and exaggerated reports are easily confined to proper limits.

Mr. H. F. Kretzer, of 8t. Louis, Mo, hae for some years tabulated the
number of deaths due to lightning, and has kindly placed his lists at
the disposal of the Bursau. His sources of information were 192
newspapers, daily, weekly, and monthly. He found for five years,
1883-"87, a total of 1,080 deaths caused by lightning, or a yearly aver-
age of 208.

! Beitridgo zor Statistick der Blitzechlage in Deutchland; von Dr. Hellman, Berlin,
1886,
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This agrees very well with the Weather Bureau records which I
have tabulated. : ’
Deaths due to Hohfning in the United States, unt.?ur Bureau recorda.

Month. 1800, oL, 1hga 1893

Bl

Or 784 lives in four years, an average of 196 lives par year.

A glance at the table shows that these lives were practically all lost
in five monthe—April to Beptember—and that in June and July the
maximum death rate oceurs. i

The Weather Burean records unfortunately do not give informa-
tion as to the extent of damage to property. To get at something
like a fair commercial sstimate of the destruction of property by
lightning, I have made use- of the “Chronicle Fire Tables” for the
sight years 1886-'82. It is hardly necessary to remark that these
tables are ompiled from the reports of the fire departments, insurance
companies, and the reports of fites in the publie press, and represent
& high degres of accuracy.

From informeation contained in these volumes, the following tables
have been eompilad : .

Firves cansed by lightning.

Nomber of | Loss on original
Tt fires. riieg

O PP PP PR a,m Hﬁatﬁ
................ I 535
arnarann ey rrrnrTErE Ex 3 9al, 484

1865 W afigo, inglasive.,..,
190 csnnsnnrrres punpanna

Or, in eight years, ending 188%, in the United Btates, and for the
most part west of the Recky Mountaing, 8,518 fires, with & loss of
-$12,663,83b. .

It is very evident, therefors, that tha ﬂnm'age done by lightning is
no inconsiderable matter to be lightly pessed over or turned off by
repliea such as the one given by the (Glasgow manufacturers. It is
certainly worth while to erect the proper proteetive apparatus,

The losses in detail are as follows:



