HOW BALLOONS AND
AIRSHIPS FLY

By JOSEPH LAWRENCE

E are so used to seeing aeroplanes flying about that we
are perhaps beginning to think that aeroplanes are the
-‘ i only kind of aircraft which can safely fly. We have
read of great disasters to airships and we think of them sometimes
as only gasbags. We are reminded that during the Great European
War we had a great number of airships, some large and many small,
and we sometimes wonder what they are like and how they fly
since they are seen so seldom in England. I am going to explain
to you here how they fly and how they can do things which
aeroplanes and autogiros cannot. To make the explanation easier
I shall first talk about balloons which Roger Bacon thought about
in the thirteenth century and which were first flown 150 years ago.
We go to a féte or to some sports meeting, and one of the first
things for which our money is required is to buy a toy balloon.
We purchase one, write our name on a post-card, tie it securely to
the toy balloon which has been blown up by the stallholder, and
then we send it away on its voyage. It rises rapidly and soon
vanishes from sight with all the other balloons, flying down the
wind. After the lapse of a fortnight, or perhaps only a day or two,
we hear whether our card has been posted back and from where.
Perhaps we win the prize for the longest distance or have guessed
correctly how far the winning balloon went and what was the dis-
trict where it fell. Two small balloons released one day in June,
1929, from Manchester made long flights in opposite directions ;
one came down in Berlin, and the other reached Ontario, Canada.
The flight of a toy balloon is essentially the same as that of
an airship except that the former is entirely at the will of the wind
and the latter can be directed as and where the pilot wishes. Both
depend for their ability to float in the air on the gas contained in
the rubber bag or envelope.
The toy balloon used to be, and still often is, filled with coal
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gas, the gas that is burnt in gas fires and in the gas cooker. More
often it is filled with hydrogen. You can hire from the London firm
of Allan Liversage cylinders containing hydrogen compressed to
a high pressure. The neck of the cylinder has a pipe leading from
it to which the rubber balloon can be tied. It is blown up by turn-
ing a tap to let out some of the gas from the cylinder into the rubber
skin. Coal gas and hydrogen are both lighter than air, but hydrogen
1s much the lightest gas of the three, and so it is used in large balloons
(see Fig. 1), and in air-
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Coal gas lights very
readily with a match,
and hydrogen is much
moreinflammable, Both
gases when mixed with
. air in certain proportions
B Rt can be exploded by a
light, and this has been
the cause of many serious
accidents to balloons, and to airships. The risk can be avoided
with care, and several airships filled with hydrogen have safely
flown very long distances. Several of the more recently con-
structed airships have, however, been filled with helium.

The size of the balloon or airship depends upon the weight it
has to carry and we have to know the weights of the various gases
for a given volume. These are known accurately, but as they vary
with temperature and with pressure, the figure always taken is that
for an average spring day.

The variation of their weights or of the volumes of the gas in
the bags in the airship, as I will explain later, affects very much
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the flying of an airship. One thousand cubic feet of air weighs
75 1b., of hydrogen 5 Ib. and of helium 10 Ib. Every thousand cubic
feet of hydrogen in an airship will lift 70 Ib. and of helium a little
less—about 65 Ib. The amount of weight that can be carried is
the difference between these weights and the weight of air at the
same volume. The toy balloon is usually very light, being only
made of rubber stretched out tight and so it goes quickly up into
the sky. If you blow up a balloon with your mouth, it will certainly
not float up into the air, as the weight of the rubber will hold it
down and the air from the lungs contains a larger proportion of
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carbon dioxide and water than air, and so is heavier than the air
around us.

The weight of the rubber making the bag to contain the hydrogen
is quite an important matter even in the large balloons used to carry
two persons in the Gordon Bennett races for balloons that used
to be held each year. Ordinary rubber is not strong enough to
stand the wear and tear and so special fabrics are made and treated
with rubber. You can make a toy airship like a cigar which will
float round the room provided it is filled with hydrogen, but it will
need to be about a yard long and a foot in diameter and to be filled
with hydrogen. If you do so you will find that when pushed along
by the hand it will not fly straight but tends to turn round. If
you tied it by a point near the middle on a stick out in a wind, it
























