122 PHONIC COAST FOG-SIGNALS.

Mr. A. BeazeLEY said that he had received some information
from Penzance which confirmed the views he had expressed as
to the character of the wind during fogs. At Penzance, in the
year 1870, fog occurred sixty-three times, with a total duration of
282 hours. During the period of these fogs the average force of
the wind (including calms, of which there were only five instances)
was 448, and the maximum 9. The wind on thirty-four occasions
exceeded the average force, and amounted to 6-29.

In 1866 a third-class Daboll’s fog-trumpet was established at
Cumbrae, in the Frith of Clyde, by the Cumbrae Lighthouse Com-
missioners. He was informed by Mr. Graham, the superintendent,
that it had been heard, during fog, at a distance of from 7 miles
to 9 miles against light and moderate breeze, from 12 miles to 14
miles down the wind, and from 8 miles to 5 miles to windward
against a strong breeze, and that it was highly approved by
masters of vessels frequenting the Clyde, having frequently enabled
them to steer for their destination during dense fog. The cost of
the engine and apparatus was £600, and that of the requisite
buildings £400. In the year 1870 this signal was sounded during
122 hours, at a cost, exclusive of wages, of about 14s. 3d. per
twenty-four hours of work.

Dr. J. H. GLADSTONE said that the Author had taken a compre-
hensive view of the subject, and as far as he was aware had touched
upon every matter hitherto done with regard to it. While serving
some years ago upon the Lighthouse Commission his attention, and
that of his colleagues, was directed to the same question. They then
found fog-signals in use that were of very doubtful value, and they
had a good deal of representation made one way or the other as to
the possibility of these fog-signals being improved. The matter
had also been brought under the attention of the British Association
for the Advancement of Science, and by that body before the notice
of the legislature. No public body had shown a readiness to enter
upon the proposed investigation, but certain experiments had been
made. The Author had not deseribed the experiments upon the con-
duction of sound through water, though it was stated that that
idea had been thrown out. Experiments were made by Sir Charles
Wheatstone and himself in the water system at the Polytechnic
Institution, and afterwards by Sir Charles Wheatstone in the
Thames, and by himself at sea. No doubt sound would travel
very far through water ; but water modified the character of the
sound considerably. A musical note would not travel far, and
all that was heard was a thud or tick. Thus there was diffi-
culty in distinguishing between one sound and another. Long
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bars of steel struck with & hammer gave a volume of sound which
was heard at a considerable distance, and he noticed that when
the weather was rough the sound of the waves upon the shore and
the rolling of the shingle could be heard at a long distance. He
thought it might be useful in some cases to listen under water in
the neighbourhood of a rocky or pebbly shore during a fog. They,
however, came to the conclusion that it was useless to pursue that
inguiry further, and that fog-signals should rather be made
through the air than through the water. A difficulty in the use of
sound was this—and it was touched upon in the Paper—that fogs
deadened sound very materially ; but the evidence was very con-
tradictory on that point. In a fog on land it was difficult to hear
the passing of carriages or noises at a short distance; and so in a
fog at sea these signals found a difficulty in penetrating through
the fog against which they were intended to be a protection,
Nevertheless there was evidence that gongs and bells had been
heard at considerable distances during fog; it might be that the
air was tolerably homogeneous, or that the fog laid upon the sur-
face of the sea, and that at a short distance above it there was
clear atmosphere, and so the sound passed freely along this clear
air and easily penetrated the thin layer of fog above the vessel.
This in a great measure accounted for the variable distances at
which the signals were heard; and it showed the difficulty of
experimenting on fogs, when it was not known that any two fogs
were of similar altitude. Besides the question of fog-signals for
lighthouses, and especially for rock lighthouses, and fog signals on
light-vessels, there was the important question of fog-signals on
board ship. It was necessary in a fog that a ship proceeding on
its way should inform neighbouring ships of its presence, and a
signal of a powerful kind was requisite for this purpose. In the
Royal Navy, when a fleet of vessels was at sea, and one ship
wanted to communicate with another through a fog, the ordinary
practice was to fire a gun. At the present time the ships were
furnished with immense guns, which could not conveniently be
fired as signals; there were besides very small guns which pro-
duced but little sound ; between the two there was nothing which
could penetrate the fog satisfactorily; and the steam power on
board the ships was not of sufficiently high pressure to produce
the various sounds emitted by the Vernon Smith machine. Fog-
signals were more necessary now that steam had to a great extent
superseded sailing vessels. If a fleet of sailing ships were over-
taken by a fog all they had to do was to lay-to; with furled sails
they remained pretty much in the same relative position one to
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124 PHONIC COAST FOG-SIGNALS.

another, the current being in the same direction and the wind
having an almost equal effect upon all the ships. When the fog
lifted, although they might be miles away from the place where
they lay-to, they were generally within sight of each other. But
steamers might be supposed to be moving at the same speed, and
yet a difference of a quarter of a knot an hour might be found to
have defeated all calculations when the fog lifted ; instead of the
whole fleet being together, the vessels might be scattered asunder
out of sight of one another, and the consequences might be
serious if an enemy were near. He thought the necessity of
making experiments on this subject, and of employing the best
fog-signals, could not be too strongly impressed upon all who
had the direction of these matters. TFog-signals on board ships
should be cheap, and at the same time effective and easily worked.
Experiments were wanted to determine the kind of sound which
penetrated best through a fog, and whether it was best to have a
sudden, sharp, rattling sound or a consecutive sound; whether
revolving sounds were desirable, or whether a steady sound in one
particular direction was preferable. It was possible to steer by
sound to a certain extent; this also should be borne in mind, as
fog-signals were of great value in cases of vessels wishing to make
a harbour.

Mr. E. A. CowpEr said with regard to the practical application
of an efficient fog-signal, he agreed that it was highly desirable that
satisfactory experiments should be made on a large scale, and it
was fortunate that a properly constituted Board existed for the
purpose of establishing lights on the coast, and superintending the
lighthonses and maintaining them in proper order. But he was
sorry to say that that Board did not appear to be very energetic in
endeavouring to introduce such improvements as bid fair to
increase the safety of human life and property. He spoke on this
subject from practical experience. In 1860 he was consulted by a
committee of the Elder Brethren of the Trinity House, as to the
best mode of ringing a large 2-ton bell at the Scuth Stack light-
house. It was evident that power had to be obtained for the
purpose, and although it might have been produced from the wind,
or from the motion of the waves, or from steam, and then have
been stored up, by the elevation of a weight, it was thought
simpler to let a man wind up the weight. He suggested at the
time that the most efficient apparatus would be a plain portable
boiler of 10 or 12 H.P., and either a steam- whistle or trumpet inside a
gigantic speaking trumpet. Captains of vessels spoke from ship
to ship at a considerable distance with a good speaking trumpet,
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and if that was simply imitated on a larger scale, by putting a
whistle with 70 lbs. or 80 lbs. pressure of steam into a trumpet
20 or 30 feet long, he believed the sound would be carried 10 miles
in clear weather, and at least half that distance in a fog, which
was as much as was required. He was requested to get his views
confirmed, if possible, by the late Dr. Faraday, the scientific
adviser to the Trinity House, and he applied to Dr. Faraday on the
subject, who at once advised that £200 should be spent in trying
the apparatus practically ; but this the Trinity Board declined to
do, and as he did not feel inclined to spend that sum for the
benefit of the Trinity House, the matter dropped.

Since that time a very similar instrument had been carried out,
though on a smaller scale, by Mr. Vernon Smith, at St. John’s,
Newfoundland, and it was found that the sound could penetrate a
distance of 7 miles in calm weather, and of 4 miles in stormy
weather. It would seem that this steam whistle was far more
effective than a gong or a bell, because the sound was of a more
distinctive character than that produced by those instruments, so
that it penetrated better through a fog. When he invented the
fog-signal, now universally used on railways, his idea had been to
produce a totally different sound to that of any noises connected
with the train, and the ‘ bang’ made by the explosion of a fog-signal
was g0 different from the rattle of the train that it was distinctly
heard. Carrying out the same idea, he thought he had produced
a sound by means of a steam-whistle or trumpet, which was as
éffective, and as distinctive, at sea as a fog-signal on land. Of
course it required either that the boiler should be kept warm in
foggy weather, or that it should be made something like a fire-
engine boiler, having great surface and very little water in it, and
then the steam could be got up in a quarter of an hour or less, and
that without any machinery or engine, because mno expensive
machinery should be used in an apparatus of this kind. He
considered that the complication of a caloric engine and air pumps
was unfitted for this purpose, seeing that the caloric engine had
been generally condemned, by all the best mechanical engineers,
as a machine by no means to be depended on. He thought a
simple boiler and whistle, or trumpet, placed inside a speaking
trumpet 20 to 40 feet long, was all that was required. He had
proposed to make the speaking trumpet revolve similarly to the
light, and then the mariner would know where he was. He felt
sure that this idea would be carried out eventually, as it was the
only certain means of penetrating a fog efficiently to the neces-
sary distance; but he deprecated small experiments, which only
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ended in a failure of attaining the end in view, viz., the safety of
the mariner.

Mr. J. N. Dovcrass remarked that although the Trinity House
had now much more efficient instruments in use than formerly, still
it could not be said that the fog-signal was yet quite a trustworthy
instrument in all states of the weather. A fog-signal to be perfectly
reliable should be heard distinctly at a distance of 2 miles at
least against a gale of wind. He thought the most efficient instru-
ment was the trumpet of Professor Holmes. It was, no doubt, a
more perfect signal than a gun. 1t emitted a very distinctive
sound, and admitted of any desired arrangement of the duration of
the blasts and the intervals between them, for the purpose of
giving each station a distinctive character. He thought the
arrangement of Professor Holmes for blowing the trumpet at a
distance from the machinery was an important improvement in
respect of lighthouses. It was now arranged that the trumpet,
which was self-acting for regulating its blasts, could be blown at
any distance in advance of the lighthouse, so that it might be
placed in the best position and elevation on a cliff for sending its
sound seaward. In no case should the signal be placed at an
elevation of more than 50 or 60 feet above high water, if this was
found to be quite out of reach of the heaviest seas. Mr. Cowper
had alluded to the instrument which he brought under the notice
of the Trinity House authorities a few years ago, and had com-
plained that they did not spend £200 in trying it; but the Trinity
Board and similar bodies could not spend the public money in
trying every invention that was brought before them. He con-
sidered the caloric-engine was much better adapted than the steam-
engine for fog-signals at lighthouses. In many cases rain-water
only was available for supplying a steam hoiler; and there was
increased risk with a steam-engine, especially in the hands of
lighthouse-keepers not experienced in working it. He thought it
would be found that the most effective fog-signal was a trumpet
worked by the caloric-engine, the cost of which, with the parts
duplicated, would be from £800 to £1000. In every case he pre-
ferred that the machinery should be in duplicate, and this had been
done with all those erected by the Trinity House. If any break-
down occurred, or repairs were required, to either machine
the other was worked while the necessary repairs were being
executed.

Mr. Viexores, President, inquired whether Mr. Douglass had
any suggestions to make for intensifying the sound of these
signals. The machine he had referred to could be heard at a dis-
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tance of 2 miles in rough weather ; whereas the best signal of other
descriptions could not penetrate farther than } mile in a storm.

Mr. DoucLass said, he was not aware of any better means of
intensifying the sound than that adopted in Professor Holmes’
instrument, which gave an equal sound over an arc of 90° Such
a trumpet should either be rotated, giving a continuous blast
similar to the flash of a revolving light, or one or more trumpets
might be so fixed as to send their blasts nearly uniformly through-
out the arc to be sounded over. The rotating trumpet of Daboll
was defective in this respect, as in rotating it was sounded at
intervals; consequently, each successive blast could not reach
every mariner with the same power. By duplicating the apparatus
the power of the signal could be doubled when required to blow
against a strong wind. This he considered a point of great im-
portance. He had found little difference in his own experience in
the travelling of sound either in foggy or in clear weather. He
had heard distinctly in a fog at the Smalls Rock, Bristol Channel,
guns fired in Milford Haven, 25 miles off. In some states of fog
he thought signals could be heard nearly as well as in clear
weather, but he considered that the question of sending sound
against o strong wind was one of much more serious consideration
than that of “merely transmitting it through fog. Fog varied
much in height. In some instances it was at a considerable
elevation, in others it was close down upon the surface of the sea.

Mr. VieNoLEs, President, mentioned an instance of a lighthouse
on the west coast of Ireland, in which the light was not seen in
a fog on account of the elevation at which it was placed. When
placed lower down it could be seen.

Mr. Doucerass remarked that it was the general practice to limit
the elevation of lighthouses to from 100 to 150 feet for the purpose
of clearing fog; when higher than 150 feet they were frequently
capped with fog.

Mr. MurpaY asked what was the situation of the fog-signal at
Aberdeen, and its height above the surface of the sea ?

Mr. A. BeazeLey said it was at Girdleness, near the lighthouse,
the whistle being 26 feet above high water of spring tides.

Mr. E. A. Coweer asked Mr. Douglass whether there was, to his
knowledge, proof of a caloric-engine used for this purpose during
the last thirty years without breaking down, even supposing
the parts to be in duplicate?

Mr. DouaLass, in reply to Mr. Cowper, said Ericsson’s caloric-
engine had been employed at Dungeness and at St. Catherine’s
Head for the last four years, and neither of them had broken down.
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Mr. A. BeazeLEy, in reply upon the discussion, said that the
" gubject appeared to be very little known; and. the more it was
looked into, the more apparent became the fact that the evidence
as to the effect of fog on sound was extremely conflicting. There
were instances on record in which certain instruments were heard
at considerable distances, and it might thence be inferred that
such instruments would always be effective in fog; but there
were other instances in which the same instruments had been
heard at only short distances. This conflict of evidence he
considered to be a reason why a properly-conducted series of
experiments was requisite, in order to obtain some definite
standard of measure of the power of various fog-signals, and of
the intercepting or modifying effect of fogs. It had been remarked
that a special trial of every new invention would lead to no
practical result except the useless expenditure of money. In that
opinion he entirely concurred. It was not random and desultory
experiments of that mature that were required, but a broad, com-
prehensive, and scientific inquiry into the whole subject.

Mr. VignoLgs, President, remarked that a bet was once made
between two men as to whether a dustman ringing a bell on the
top of Lambeth Church Tower could be heard at Battersea Bridge:
on trial the bell was heard, advantage being taken of tide and
wind.

With respect to fog, in some countries it did not exceed an
elevation of 50 or 100 feet, but at that height was cut off, and a
man ascending a hill came into a perfectly clear atmosphere
above the level of the fog cloud. These were circumstances which
must be taken into account in making experiments on this matter.
There ought to be no difficulty in having a boiler with sufficiently
high pressure to sound fog-signals on board a ship. The difficulty
was with regard to fog-signals on shore, and Mr. Douglass had
suggested that the only means was, if there was no lighthouse, to
have them as near the shore as possible. Whether a fog-signal
would be sufficient to overcome the din of the storm in the sailor’s
ears was another question.

Mr. W. H. Drravo remarked, through the Secretary, that a
steam boiler was far simpler than a hot-air engine, and needed
much less repairs. Hot-air engines had no reserve power, whereas
from the great elasticity of steam a pressure proportionate to the
density of the fog, or the force of the opposing gale to be pene-
trated, might be easily obtained. Steam-whistles on Mr. Cowper’s
plan might be erected at different stations on the coast, each station
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being provided with an anemometer; the pressure of the steam
could then be adjusted to the pressure of the wind or the density of
the fog, and penetration assured. The monster trumpet should be
fixed on a swivel-head. A screw steamer was now lying in the
Thames, the ‘Fairy Dell from the port of Sunderland, the
boilers of which, on Howard’s water-tube principle, were regularly
worked at a pressure of 150 lbs. to the square inch. A jet of
such steam through a Cowper whistle would enable a captain to
make his signals heard in a fog; and an admiral might thus signal
a whole fleet. This fact disposed of the statement, that such signals
could not be used at sea on account of the low steam pressure
used in marine boilers.

(1870-71. 1. ¥.8.] K
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