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Ball Lightning. 
By Dr. G. C. SIMPSON, F.R.S. 

BALL lightning is a phenomenon which has equal 
interest for the meteorologist, the physicist, and 

the non-scientific man in the street. It has given rise 
to many stories which are obviously fantastic, and this 
has led some to doubt the reality of the phenomenon. 
But there can be no doubt now that ball lightning is a 
definite manifestation of electrical energy, and as such 
needs the serious consideration of scientific men. 

A few attempts have been made to imitate ball 
lightning in the laboratory, but all that need be said 
about them is that they have been entirely unsuccessful. 
Many explanations of the phenomenon have been put 
forward, but these have been no more successful than 
the laboratory researches, and in many cases indicate 
that the nature of ball lightning has not been under
stood. 

A preliminary to successful work on the nature of 
ball lightning, whether the work is undertaken in the 
laboratory or in the study, is a clear knowledge of what 
ball lightning is, what it does, and what are the con
ditions under which it appears. This can only be 
obtained by a critical study of the records of its appear
ance, undertaken by some one who has the necessary 
physical knowledge combined with good judgment. 
There have been several collections of records, but the 
critical discussion has not been undertaken in a com
pletely satisfactory manner. Recently, however, Dr. 
Walther Brand, in l\farburg a.d. Lahn, has undertaken 
this work, and last year his book " Der Kugelblitz," 
was published in Hamburg as one of a series of mono
graphs which are being issued under the general title 
of" Probleme der kosmischen Physik." 

Dr. Brand appears to have made a very thorough 
search of the literature and has found 6oo accounts ; 
of these he considers that zrs, by reason of the clear
ness of the descriptions and the care taken in recording 
them, are worthy of serious study. For want of space 
he is only able to print about a hundred of these 
accounts, but he bases his discussion and statistical 
study on the whole zrs, and gives sufficient references 
for any one to be turned up in the original. 

When the reader has ploughed his way through the 
first part of Dr. Brand's work which contains the one 
hundred accounts, he has a feeling of the hopelessness 
of any attempt to formulate general laws or even 
general characteristics of ball lightning from such a 
mass of contradictory evidence. But in the second 
part Dr. Brand makes a masterly survey of the eviden :e, 
and slowly but surely a certain amount of order appears 
out of the chaos and a few general characteristics 
are seen. One chief cause of apparent confusion and 
contradiction Dr. Brand considers to be due to the 
fact that ball lightning has two forms-one when it 
floats freely through the air and the other when it 
moves along a body as though it were attached to it
in each of which it has quite different characteristics. 
Dr. Brand summarises this part of his work in fourteen 
"Erfahrungssiitze," which on account of their import
ance are reproduced here. 

1. Ball lightning is a rare, long-continuing, ball
shaped (less frequently pear-shaped) electrical dis
charge which occurs during thunderstorms. Ball 
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lightning occurs most frequently towards the end of a 
thunderstorm, and winter thunderstorms are relatively 
more productive of ball lightning than summer thunder
storms. 

2. Ball lightning generally takes the form of a red 
luminous ball or hollow sphere, from ten ·to twenty 
centimetres in diameter. The outline is generally 
hazy and the red ball appears to be surrounded by a 
blue region; this, however, may be due to a contrast 
effect. Occasionally, however, the balls are dazzlingly 
white, and sometimes the outline is quite sharp. 

3· A hissing, humming, or fluttering sound generally 
accompanies the balls. 

4· When they disappear the balls often leave behind 
them a sharp smelling smoke or mist, which appears 
brown by transmitted light, blue by reflected light, and 
occasionally white when the air is saturated. 

5· The time of existence of the phenomenon varies 
from the smallest fraction of a second which is per
ceptible to several minutes; three to five seconds is, 
however, the most frequent period of existence. 

6. Ball lightning may first appear in sight by passing 
out of the base of a cloud, but it may also form as a 
floating ball in the free air or suddenly appear sitting 
on some object. Frequently, but by no means always, 
the appearance of ball lightning is preceded by an 
ordinary lightning flash. When this is the case, the 
ball often appears on or near the place which has 
been struck. 

7. The ball sometimes disappears quite silently, 
sometimes with a light crack, and sometimes with a 
blinding explosion. The explosions are occasionally 
accompanied by a number of short ordinary lightning 
flashes, which appear to spring out of the ball in all 
directions. Ordinary lightning flashes sometimes strike 
the balls, and so put an end to their existence. 

8. The velocity with which the balls move is very 
variable. A ball which appears at the base of a cloud 
and falls to the earth moves with a considerable 
velocity (transition to ordinary lightning). When near 
the ground or in a closed room, ball lightning generally 
moves at about two metres a second. It can even 
remain stationary for a time, and cases have occurred 
in which ball lightning has appeared on an object, con
tinued for some time as though boiling and emitting 
sparks, then disappeared without moving from the 
place where it appeared (transition to St. Elmo's fire). 
Sometimes the ball appears to be moved by air currents, 
but generally speaking the movement is independent 
of the wind. 

9· Occasionally several balls appear around a place 
which has just been struck by ordinary lightning. A 
single large ball can burst and expel several smaller 
balls. It sometimes happens, although very seldom, 
that two balls appear one above the other and appar
ently bound together by a kind of necklace of small 
luminous balls. In other cases a similar short necklace 
appears attached to a single ball (transition to the well
known pearl-necklace lightning). 

ro. Floating ball lightning and attached (aujsitzende) 
ball lightning appear to behave quite differently, 
although they can change into one another. The 
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floating balls give the impression of high-tension 
electrical discharges without appreciable current, 
similar, for example, to Tesla-currents; on the other 
hand, the attached balls appear to possess a lower 
tension but greater current density. 

11. The floating balls have the red colour of meteorites 
in the lower atmosphere. They shun good conductors 
and generally choose a path through the air. They 
appear to be actually " attracted " to enclosed spaces, 
such as houses and rooms, which they enter through 
the open window or door, sometimes even through 
small cracks. The chimney, with its conducting but 
self-inductionless gases, is a favourite path for the balls, 
so that they frequently appear to enter a house through 
the kitchen fire. After the ball has circulated around 
a room several times the latter appears to lose its 
power of attraction, and the ball leaves it by some 
aerial path, frequently the one by which it entered, 
but occasionally along a new one. Ball lightning, 
when floating in the air, is not dangerous to human 
beings, even when it appears in the middle of several 
persons. It appears to avoid them in the same way 
that it avoids all good conductors. Occasionally a ball 
makes two or three oscillatory vertical movements, 
which may extend to several metres or be confined to 
a few centimetres. When these oscillatory movements 
are combined with horizontal translation, the ball seems 
to progress in a series of hops or jumps. Frequently 
this vertical movement is confined to a single descent 
from the clouds to a few metres above the ground, 
followed by an immediate re-ascent. 

12. The attached balls are dazzlingly bright, and blue 
or white in colour. They attach themselves to good 
conductors and prefer the highest points. If the con
ductors are horizontal, for example metal rain-gutters 
to roofs, the balls frequently roll along them. They 
heat the objects to which they are attached or along 
which they roll, and if the human body is such a con
ductor, serious burns result, sometimes with fatal effects. 

13. When ball lightning is about to change from the 
floating to the attached state, after a short withdrawal, 
it makes a sudden dart on to a neighbouring good 
conductor, for example water. On touching the con
ductor it may continue to exist as an attached ball, or 
it may come to an end either quietly or with an ex
plosion. Balls which fall from the clouds generally 
strike the ground where they explode. 

14. When the reverse change is made, that is, from 
the attached to the free state, the ball simply rises from 
its support and floats upwards, generally along an in
clined path towards the clouds; but usually such balls 
are rapidly extinguished. 

The above description does not cover all the charac
teristics of ball lightning reported by observers, but it 
is a very fair representation of the outstanding features 
of the phenomenon. Every one who studies the re
ported cases may not agree with Dr. Brand regarding 
the relative stress he gives to the various factors, hut 
as everv characteristic tabulated can be found in 
several the accounts, they must all be taken into 
account when formulating an explanation. 

Very wisely Dr. Brand does not give much space to 
trying to find an explanation. He recounts the various 
experiments which have been made and the most 
important of the explanations offered, and comes to 
the conclusion that the problem of the nature of ball 
lightning is still unsolved. 

The frontispiece and the last page of the book are the 
most intriguing and tantalising of the whole. The 
frontispiece shows two photographs of ball lightning, 
which are said to have appeared when a short circuit 
occurred during the tests of a IJ,soo horse-power, 
12,ooo volt generating plant. The photographs were 
supplied by a Norwegian engineer, A. Nielsen, but in 
spite of numerous letters, Dr. Brand has been unable 
to extract from Herr Nielsen any details of the 
experience ! 

Chemistry at the British Empire Exhibition. 
(1) FINE CHEMICALS AND SCIENTIFIC EXHIBITS. 

T HE Chemical Section in the great Palace of 
Industry at Wembley occupies nearly 3o,ooo 

square feet and is unquestionably one of the best 
organised, most artistically displayed, and interesting 
sections in the whole of the Exhibition. Very wisely 
the general principle has been adopted of not lettipg 
space to individual firms, each of which would, in the 
ordinary way, have been allowed to do what they 
pleased in the shape of decoration, type of stand, and 
method of displaying their exhibit, irrespective of the 
effect upon their immediate neighbours and the sections 
as a whole. Instead of this, blocks of space have been 
allocated to representative associations of the different 
industries, which have thus been able to deal with the 
exhibits of all the individual firms constituting their 
membership in a comprehensive and dignified manner 
so as to give the best effect, both collectively and 
individually. 

Accordingly, on these lines the Chemical Section has 
been organised in a very efficient manner by the 
Association of British Chemical Manufacturers. The 
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arrangement is such that the stands relatmg to heavy 
chemicals occupy one end, and include paints, varnishes, 
coal tar products, aniline dyes, disinfectants, acids and 
alkalis, alum, and similar products, extending to nearly 
the middle of the entire section. We then have fine 
chemicals, alkaloids, pharmaceutical products, salt, 
and photographic chemicals, together with an area of 
zsoo square feet that has been allocated to a purely 
" Scientific Section," another good example of the 
value of group control, since this would have been 
impossible under ordinary conditions with individual 
firm exhibits. Finally, at the opposite end we have 
soaps, perfumes, polishes, and similar products. A 
further great advantage of the supervision of the entire 
section by the Association of British Chemical Manu
facturers is that not only is the whole display neat and 
well organised, but also well-known artists have been 
engaged to make the best of the section from an artistic 
point of view. 

The wisdom of this course is seen not only by the 
general design, including tall and decorative gilt 
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