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REPORT.

CHAPTER I

SIE, May 1862.
IN June 1858 my last Report to the President of the
Board of Trade was presented : since which time perhaps sufficient
progress has been made in Meteorology to call for a special report
on the branch for which I have the honour of being responsible.

2. Seven years have elapsed since Mr. Cardwell organised this
department—experimentally. A full account of its origin, and
arrangements, was printed with my report to Lord Stanley of
Alderley, in 1857, and in the following year a brief summary of
our proceedings, until June 1858, was published.

3. In those pages, after mentioning various works in progress
within this office, special reference was made to anemometers,* at
Bermuda and Halifax—and to series of simultaneous observations
undertaken, extensively, in co-eperation with this department.

4. It was then that preliminary measures were commenced
which have since led to results said to be so useful as to warrant
the present consideration of meteorology as an “ applied science.”

5. Besides the organisation and commencement of synchronous
observations—improvements in methods of acting, among obser-
vers, and of utilising records on paper, were adopted, in order to
systematise and render manageable an accumulation of observations.

6. By circulating Manuals of instruction—by lending instru-
ments—and by those invaluable loans, to less affluent places, which
the Board of Trade had made by means of ¢ Fishery barometers”—
an extent of actual and immediate benefit has accrued, which may
be best estimated by those who are most acquainted with our
exposed sea coasts, and the fisheries in particular—as well as by
nautical men and maritime interests, generally.

7. Possession of weather glasses, however good, being of little
avail, comparatively, unless acquaintance with their use is under-
stood to a far greater degree than can be improvised ; even by the
ablest and most sagacious :—the general distribution, and forced
circulation of small books of instruction—mnever before available—
seemed indispensable :—and the consequences of such measures
have been most satisfactory.

* Self-registering wind gages.
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8. By continued and consecutive series of charts, several
hundred in number, constructed on the simultaneous or synchro-
nous principle, an insight into the laws of our atmosphere—into
meteorological dynamics, (distinct from statical results pre-
viously obtained at observatories and elsewhere), has been gained;
which has enabled us to know what weather will prevail during the
next two or three days, and, as a corollary, when a storm may
occur. These seem to be satisfactory and rewarding results. Their
%asis shall be popularly explained in the following Chapters of this

eport.

E?. In September 1859, the British Association for the Advance-
ment of Science met at Aberdeen under the presidency of the
universally lamented Prince Consort. It was then resolved by
their Council that application should be made to Her Majesty’s
Government for an organisation and trial of a plan by which the
approach of storms might be telegraphed to distant localities. At
two meetings in Buckingham Palace, early the following year
(1860), minutes were authorized on this subject, and corre-
spondence ensued which resulted in establishing a telegraphic
communication of meteorological facts between 20 home stations,
besides foreign ones—and daily with Paris.

10. The Aberdeen meeting had only just terminated, when
public attention was startled by the loss of the “Royal Charter.”
It so happened that the storm which caused the destruction of
that iron ship—(notwithstanding power of steam additional to that
of sails—and while a sailing ship, managed differently, was bearing
its brunt uninjured within a féw miles distant;*) that storm,
completely cyclonic, passed over the middle of England, and
could be more fully investigated than any storm hitherto, because
in every divection observers happened to be ready, who recorded
ample statical facts, and many valuable dynamical results.

11. That remarkable tempest was soon followed by another,
also carefully analysed, but temporarily. Further information, and
time to give to its consideration, will enable us to add a good deal
to the printed discussion of those subjects, (hitherto circulated
in our tenth number of Meteorological Papers,—and its accom-
panying atlas of charts.)

12. When the DBritish Association met at Oxford m July
1860, a paper was read on these and some other British storms;
on the measures also then proposed for meteorological telegraphy,
which obtained approval without eliciting any opposition.

13. Instruments having been placed at selected stations, and
all arrangements organised for observing and telegraphing, our
commencement was made on the first day of September (1860),
since when no break or interruption has occurred in the system
of weather reporting: to which the principal newspapers have
borne daily witness; as they have been pleased to publish the

* The “ Cumming.”
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reports sent to them, gratis, by the Board of Trade; and. those
carefully prepared documents have been forwarded, to each paper,
uninterruptedly.

14. Advancing gradually, the first cautionary or storm-warning
signals were made early in 1861;* but on that occasion were
unhappily disregarded in the Tyne, and on the following days
awful losses of life were witnessed on the north-east coasts. From
that time to the present similar warnings have been given there
and elsewhere,—with increasingly advantageous effects, it appears
—if one may judge, in the first instance, by applications since
sent officially from all the principal ports, and from the chief asso-
ciations of Underwriters, in addition to Admiralty approval, and
the co-operation of the Coast-gnard.} |

15. In August 1861 the first published ¢ forecasts” of weather
were tried; and after another half year had elapsed for gaining
experience by varied tentative arrangements, the present system
was established. Twenty reports are now received each morning
(except Sundays), and ten each afternoon, besides five from the
Continent. Double forecasts (#wo days in advance) are published,
with the full tables (on which they chiefly depend), and are sent to
six daily papers, to one weekly,-—to Lloyds,—to the Admiralty,
—and to the Horse Guards, besides the Board of Trade.

16. These forecasts add almost nothing to the pecuniary ex-
pense of the system,—while their usefulness, practically, is said to
be more and more recognized. Warnings of storms arise out of
them, and (scarcely enough considered) the satisfaction of knowing
that no very bad weather is imminent,—may be very great to a
person about to cross the sea. Thus their negative evidence may
be actually little less valuable than the positive.

17. Prophecies or predictions they are not :—the term forecast
is strictly applicable to such an opinion as is the result of a
scientific combination and calculation, liable to be occasion-
ally, though rarely, marred by an unexpected downrush,”
or southerly wind, or by a rapid electrical action mnot yet suffi-
ciently indicated to our extremely limited sight and feeling. We
shall know more and more by degrees. At present it is satisfac-
tory to know that the measures practised daily in these pro-
ceedings do not depend solely on one ‘ndividual. They are the
results of facts exactly recorded,—and deductions from their con-
sideration, for which rules have been given. My assistant has
been practised and is able to share their responsibility. . Others are
also advancing in the subject of dynamical meteorology.

18. Meanwhile most of the main objects, for which this
department was instituted, are pressed forward as opportunities
and time admit. Having already collected a great store of valuable
materials, it seems advisable to utilise them, while manageable,
rather than continue a mere accumulation, at the rigk of being
confused, if not overwhelmed.

* Febrnary 5 and 6—at a few places only.
+ See the last Chapter for further remarks on this special subject.
T Herschel.

-
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19. This applies specially to observations made on board the
generality of merchant ships, following tracks now well known,
Their officers ask for repetitions of our loans of instruments, and
gratis supplies of various instructive nautical books*—a process too
expensive to be indefinitely continued—(which, indeed, was never
intended), however useful hitherto in the results secured—of
a documentary character—and in the moral effects on the rising
generation of sea commanders, by stimulating them not only to
make observations, but by teaching exactly what and how to
observe. This may now be done by various publications which
did not formerly exist, or were unattainable.

20. While the proceedings above mentioned have occupied the
principal part of our time, Adwmiralty duties have not been neglected
tfor a day, exigent as they may have been, necessarily.

Supplies of meteorological instruments and books have always
been maintained in readiness at home, at the Royal Dockyards and
at deplts elsewhere; and those instruments have been gradually
improved until a class of character has been attained which is
satisfuctory. Barometers are now supplied to Her Majesty’s ships,
which are not only accurate, legible, and very durable, but actually
can withstand the concussion of heavy guns fired close to them.t
Aneroids have been also improved, as suggested fhere, and some
are now made—small enough for the pocket—~useful for com-
paring heights in reconnoitring, besides being reliable as good
weather-glasses. They have been verified at Kew Meteorological
Observatory. With all the instruments sent afloat for the Ad-
miralty throungh the Hydrographer-—manuals of information, for
the younger officers’ instruction—are always inclosed. Copies of all
the publications of this department are also freely circulated, and
are continuously supplied, in ample number, to the Royal Naval
College, and to H.M.S. * Britannia.”

21. Very few, comparatively, of Her Majesty’s ships are so cir-
cumstanced asto admit of attention and time being given to regular
observations, and to records specially for scientific purposes; but
all are required by the Admiralty to register a considerable number
of the most valuable practical observations—in much improved
modern logbooks—which now, with reliable instruments, and known
corrections, have an inexhaustible supply of meteorological facts.

22. From some, however, of the (Queen’s ships, extra or special
registers have been transmitted, by officers as keenly interested in
these subjects as zealous in ordinary duties :~—and many valuable
continuous records have been received from vessels employed in
surveying. Among the Queen’s officers who have aided in this
collection—Licut. Chimmo, Mr. Hull, Captains Aldham, Harvey,
Ommaney, Shadwell, Nolloth, Cochrane, Thomas, and Richards,
besides Sir Frederick Grey, have contributed the largest
amount of valuable information during limited opportunities.

Sir Frederick Grey’s register, even while Lis flag was flying on

* Meteorological and Magnetical. 1 Proved on board H,M.S. « Excellent.”
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board H.M.S. ¢ Boscawen,” was kept, and the observations were
all made throughout, by Aimself, a unique instance —exemplary to
junior officers. He also experimented with an anemometer, at
sea, satisfactorily ; the only instance yet recorded.

23. In addition to all these sources of information—to the large
library of logbooks arranged regularly at the Admiralty (Somer-
set House), and to the long lists of published voyages—many
superior collections of data have been received from foreign or
colonial observatories, and many fragmentary gatherings from
isolated distant stations—with some from the casual researches of
travellers.

24. To show what has been doing in the merchant marine, I
might ask for reference to the Mercantile Navy List, page xi.
and now would only quote the following passages : “ To the
present time, 1862, not less than five thousand five hundred
months of good meteorological registration have been received
from about eight hundred selected ships in the mercantile navy.”

“ More than eight hundred selected merchant ships have been
supplied by Government with tested and reliable instruments,
lent to them, besides charts and books given gratis.”

“ The character of these ships, and their captains, may be in-
ferred from the subjoined lists.”*

“ The greater part of these registers are well filled with infor-
mation, not only useful to seamen, but truly valuable to scientific
inquirers into physical phenomena.”

“ They do honour to those who have kept them, and to the
mercantile navy of Great Britain.”

N.B.—Perhaps the following Seven short Chapters may be
passed over for the present, as the Ninth and Tenth are more
directly official.

CHAPTER 1II.
REMARKS ON RECENT METEOROLOGICAL PROCEEDINGS.

In the Meteorological Department of the Board of Trade much
has been effected by simultaneous observations at many places, in
add:tion to the registration of atmospheric occurrences sedulously
carried on at sea and on land in many parts of the world.
Practically, these extensive observations of facts, occurring in
various climates and under a variety of conditions, from arctic or

* See Mercantile Navy List, 1862, pp. xi. to xxiii.
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antarctic regions to those of the tropics, have directly tended to
prove the uniformity of those laws by which our atmosphere is
governed and the differences of climates determined.

Meteorology, which had been thought a complicated and vague
subject, has approached the character of an exact science ; and the
tabulated labours of many observers, in successive periods of years
during the last two centuries, have begun to bear fruit in their
present usefulness to practical, as well as to theoretical, students of
atmospherical phenomena.

It is now by no means difficult to estimate the climate and
winds of any geographical position.

The hours of highest and lowest temperature and barometric
pressure, the normal height of the mercurial column, the pre-
valence of moist air, rain, or dryness, much or little cloud, &c., and
the force as well as direction of principal winds, can be predicated
approximately for any part of the world, although in that par-
ticular place no observations may yet have been registered.

More than this, however, and more directly valuable, is our
confirmed knowledge of the “laws of storms,” and our further
acquaintance with the nature and succession of the prevalent or
various winds over the earth and ocean.

Consequent on the recorded observations of numerous con-
tributors* to meteorological science, we have now a general and,
in some branches, a detailed acquaintance with the subject; we
have good instruments and tables, and the use of them is better
known.

Her Majesty’s Government has endeavoured to diffuse practical
knowledge of winds, weather, currents, storine, and climates, not
only among mariners engaged in voyages to distant regions, but
among the coasters and fishermen along our own shores.

Instruments and instructions have been liberally lent (at the
public expense) to selected captains of ships; while other such
aids, of a kind expressly suitable, have been similarly lent to more
than fifty of the most exposed and least atfluent fishing villages.

The hardy populations of these plaves have already derived
much benefit, and have strongly expressed their sense of gratitude
for the use of these barometers, thermometers, and plain instruc-
tions ; while the registers returned from numerous ships among
the finest of our merchantmen, besides men-of-war, now constitute
a mine of valuable maritime and scientific information.

Among many results indirectly or immediately flowing from the
recorded observations on board so many ships, thus supplied by
Government with reliable instruments, verified at the Kew Obser-
vatory, has been one which cannot be too widely known among
voyagers,—namely, that near the equator, between five and ten
degrees of north latitude, the range of the barometer is so small

* Dampier, Halley, ladley, De Foe, Franklin, Cook, Capper, Flinders, Howard,
Horsburgh, Redfield, Dovd, Daniellsy, Kwemtz, Fspy, Sabine, Lloyd, Robin;on Reid,
Piddington, Herschel, and Humboldt, besides other original observers ; and nu’merous
compilers, among whom is the popular Maury.
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and so regular, as to time, that any such or similar instrument
may be verified, while crossing that zone, more satisfactorily than
by a removal to the shore for comparison with a standard: a test
of the utmost value also for meteorological records made on long
voyages with uncompared instruments; at any time.*

Another simple result deduced from multiplied observations,
and as important as it is simple, is, that in a gale or storm, while
facing the wind, the centre of the circling or cyclonic current of
the atmosphere is to the right in north latitude, but to the left in
the southern hemisphere.

Not that these rules are without occasional apparent exceptions
—apparent rather than real—caused by a second, perhaps even a
third, cyclonic, or rather, irregularly elliptical eddy impinging on
the first circulation, either horizontally or angularly (with refer-
cnce to the horizon). :

The first movement may be likewise more or less inclined to
the horizontal plane, if not occasionally almost vertical, as in a
“ descending squall.”

Such phenomena are readily explicable, after due consideration
of Dové’s theory of polar and equatorial currents (translated and
published by the Board of Trade), and they are so marked by
weather-glasses that it is now inexcusable to navigate without
them or to undervalue their warnings.

Why the barometer rises and falls, /ow it, and its indispensable
companion, the thermometer, are affected by a coming change, are
questions often asked by the inexperienced in their use, and may
perhaps be answered here at once in a few sentences.

Cold, dry air, coming from a polar direction, is heavier in
specific gravity than warm, moist air (containing gas or aqueous
vapour) flowing from equatorial or tropical regions.

The normal condition of our atmosphere is a continual rising
and westward movement of inter-tropical, may one say sub-solnr,
atmosphere, consequent on its expansion, and being lightened by
the sun’s action, while the earth is rotating on its axis.

This rise and westward impulse is accompanied by general move-
ments from polar directions to fill the space that would otherwise
become comparatively vacant. Air, like water, seeks equilibrium,
but, unlike water, it is very elastic and excessively mobile.

Yet air, however rarefied, cannot rise beyond a certain distance.
Cold and gravity check its elevation. It must, however, move
onwards somewhere. Having momentum, and being pressed
behind by ever-rising air, it overflows (as it were) the polar
under-currents and moves towards those regions which the polar
currents have quitted and are continually quitting. DBut those
regions are vastly smaller in area than the equatorial, and opposi-
tion, if not a conflict, occurs soon between the main streams or
currents, so unequal in breadths and characters.

Portions of the overflowing quantities from the sub-solar regions

* See the SevENTH NUMBEE of our Meteorological Publications—On Intertropical
Diurnal Range.

h—
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combine, between the tropical limits and about the thirty-fifth
degree of latitude, with the normal and general movement of
tradewinds or monsoons, and other parts divide, mixing with, or
opposing the polar currents in a variety of ways, between the
tropics and arctic (or antarctic) regions.

Such currents sometimes flow side by side, though in opposite
directions, as ¢ parallel streams,’ for hundreds or even thousands of
miles.* Sometimes they are more or less superposed—occasionally,
indeed frequently, crossing at various angles;t sometimes combin-
ing, and by the composition of their forces and gqualitics cansing
those varieties of weather that are experienced as the wind veers
more toward or from the equator or the nearest pole; and some-
times so antagomistic in their angular collision as to cause those
large circling eddies or rotatory storms called cyclones (in modern
parlance), which are really like the greater storms in all parts of
the world, althongh they do not quite assimilate to those local
whirlwinds, dust-storms, and otber commoticns of atmosphere
which seem to be more electrical in their origin and characteristies.

Whenever a polar current prevails at any place, or 1s approach-
ing, the air becomes heavy, and the barometer is high or rises.
When the opposite (equatorial or tropical) prevails or approaches,
the mercury is low or falls, because the air is, or is becoming, spe-
cifically lighter, and these changes take place slowly.

Whenever, from any cause—electrical, chemical, or siniply
mechanical —either current, or any combination of currents, ceases
to press onwardsy without being opposed, a gradual lightening of
the atmosphere, through a greater or less area of hundreds, or
perhaps thousands, of miles oceurs, not suddenly, but very gradu-
ally, and the barometer falls.§ There is less fension.

To restore equilibrium, the nearest disposuble body of air (so to
speak) or most moveable, advances first; but an impulse, at the
same time, may be given to other and greater masses that—
though later in arriving—may be stronger— last longer, and cause
greater pressure mechanically as well as by combination.  Air,
like water, mingles very slowly, either from above or laterally.

Taking, with Dové, north-east and south-west (¢frue) as the
“ windpoles,” all intermediate directions are found to be more or less
assimilated to the characteristics of those extremes; while all the
variations of pressure, or tension, many of those caused by tempera-
ture, and all varieties of winds, may be clearly and dircctly traced
to the operations of two constant principal currents—cquatorial or
tropical, and polar—our north-east and south-west.

* Tike Sabine’s currents of the sea, on the coast of Africa.—' Pendulum
Experiments,’ published in 1825.

+ Green, Rush, and Welsh.—¢ Balloon Ascents.’

1 1f opposed, mechanical pressure increases; and this may be caused by high
land, as well as by opposing wind.

§ Evaporation, rarefaction, or condensation of vapour in air, reduces its specific
gravity—the two former by expanding bulk, but rendering it lighter; the latter,
—through mechanical diminution of quantity, by falling to the earth as rain, &e.,
likewise causing expansion; and, therefore, lightening of the elastic atmosphere.
Moreover, there is more or less motion, directly away from the place of stationary air,
which helps to lessen its elasticity or tension, and cause the barometer to fall.
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SECTION 2.

Gradual progress of Meteorology. Storm Telegraphy.

Meteorology is not a science in which great progress can be
made in a short time, but many steps have been taken by Govern-
ment directly tending to utilise this branch of knowledge in a
general and important manner, with as little delay as practicable.

In 1857 it was first arranged that siinultaneous observations
should be made daily at a large number of selected stations in the
British Islands, also in, and around the Atlantic, and at places
on the European continental coasts.

By combining these observations in synchronous charts, and
otherwise, it was discovered that, irregular as changes of wind and
weather seem to our usual apprehension, there is really so much
uniformity and similarity of character in successive variations,
that by means of a comparatively small number of observations
made daily at a few selected stations, sufficiently far apart; and
by the use of self-registering barometers at a central station;
to which meteorological telegrams are sent from the out-
lying stations—it was seen that distinct intimation of marked
changes of weather, and warning of dangerous storms, might be
given at the centre, and thence to all other points of any tele-
graphic combination.

The idea of giving warning of storms by telegraph was familiar
to many meteorological observers in America as well asin Europe ;
and it was suggested before the year 1836, with a reference only
to the semaphoric telegraph: but when electricity became man’s
messenger, its applicability to this object occurred immediately to
various persons.

Yet the subject attracted too little popular interest to be taken
up by any influential body, until in September 1859, at Aber-
deen, the British Association resolved to express to (Government
their view of its importance.

The late Prince Consort, then President of the British Asso-
ciation, directed steps to he taken. Communications were made to
the Board of Trade. The Treasury and the Admiralty were con-
sulted, and the resnlt was—the establishment of a system, experi-
mentally, by means of which it was hoped that much loss of
valuable property, and a much more serious loss, of invaluable
lives, might be prevented.

This system, now generally known through the newspapers,
was commenced in September, 1860 : but until January it was
limited to receiving reports from practising observers.

On the 6th of February 1861 the first warnings were given.
Between that date and March 19th, eight other cautions were
given, after which no remarkable windy or general atmospheric
disturbance occuarred for some time.

The warning of February 6th was disregarded at Shields by a
fleet of vessels, and many were wrecked on the 8th or 9th.

Subsequently, whether from having appreciated these storm
signals, or from other reasons, the fact s that very few wrecks

-
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occurred on our coasts during the notoriously tempestuous weather
of February and March 1861, and comparatively few since.*

It is known that M. Le Verrier, and other scientific authorities
on the continent—especially M. Buys Ballot in Holland—have for
some time had their attention directed to simultaneous meteo-
rological observations, and their possible utilisation for maritime,
commercial, and geographical interests. |

But the range of M. Buys Ballot’s stations is small, and, on
the other hand, that of M. Le Verrier is so extensive, that great
difficulty must be found in grouping, combining, and drawing
conclusions from them for practical use.

M. Le Verrier’s letter to his English colleague at Greenwich,
in April 1860, arrived opportunely at the time our Government
had under consideration those suggestions of the British Asso-
ciation, which originaied at Aberdeen, and undoubtedly it had the
weight due to such an authority.

Our own Islands have very peculiar facilities for meteorological
communication by telegraph, between outlying stations on the
sea coast and a central place—all being at nearly the same level,
and nearly all comparatively uninfluenced by mountain ranges.

SecTION 3.
Some special peculinrities.

Great distinction should be marked between those ever alternate
and often conflicting main currents—tropical and polar, and the
local effects of their union, or antagonism, namely mixed winds—
whether westerly or easterly, with occasional cyclones or circu-
lating eddies, on a large or small scale.

During the whole month of April last year, and even generally
to the middle of June, a polar current, very extensive and uniform,
moved southwards rear or along the surface of our island and
adjacent area; while its counter, and then superposed current
progressed in a more or less contrary direction, usually above,
but at times intermixing locally with, and often affecting or 1n-
fluencing the lower and normal ab-pelar movement, by here and
there pressing down and onwards irregularly.

Considering that the lower current does not ordinarily extend far
upward (only a few thousand yards, or even feet), and that high
land, mountains, espectally rarges of mountains, alter and 1mpede
its progress, a variety of eddy winds, or as it were streams of wind,
with local and apparently anomalous effects, must be frequently
caused.

Electrical action, condensation of vapour into hail, snow, rain, or
fog, causing feat; or its other changes, namely, cevaporation,

* At a recent meeting of the shareholders of the Great Western Docks, at Stone-
house, Plymouth, it was stated officially that * the deficiency (in revenue) is to be
“ attributed chiefly to the absence of vessels requiring the use of the graving docks
“ for the purpose of repairing the damages accasioned by storms and casualties at
“ gsen.”—(Shipping Gazette, Feb, 24, 1862.)
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rarefaction, and expansion—absorbing heat, and therefore causing
cold—immediately affect currents of air in a degree proportional
to such influence ;—inducing horizontal motion.

The polar current always advances from the polar quarter,
while laterally moving eastward, (like a ship making lee-way,)
being pressed towards the east by the tropical flow which ad-
vances from the south-westward, usually above and at an angle
with the polar stream or current of air, often mixing with it, but
at times separately penetrating downward, then sweeping and
warming the earth’s surface, uncombined with the polar current,
even while feeling its approaching influence: and thus, as it were,
forcing passages between streams of chilling polar air that at the
game time are moving in opposite and nearly parallel directions.

Sometimes their opposition is so equal, and equilibrium is so
complete, that a calm is the result, no sensible movement hori-
zontally along the earth’s surface being perceptible.

Selt-registering barometers show the alterations in tension, or
so to speak, the pulsations, on a large scale, of atmosphere, by
hourly marks, and the diagram expresses to a practised observer
what the ““indicator card” of a steam cylinder shows to a skilful
engineer, or a stethoscope to a physician.

Improved aneroids, on more correct principles of construction,
some much smaller than those made by their ingenious inventor,
M. Vidi, previous to the expiration of the French patent, others
suitable for .measuring heights, as aids to surveyors—are now
made.¥

New constructions of mountain mercurial barometers have been
suggested, but not sufficiently proved by practical use.

Perhaps it will be difficult to devise a better one than that of
Gay Lussac, if made stronger; with the glass-blower’s work
better executed than has been the case with some that have been
found too delicate for mountain ascents.

Travellers should not be influenced in such cases by the very
precise refinement desirable in an instrument for an established
observatory, (to which ideal perfection many an opportunity of
observation, with really swufficient accuracy for its purpose, has
been sacrificed), but should endeavour to secure a reliable, though
less minutely accurate, means of ensuring results, within Anown
limits of moderate error. Nearly a tenth of an inch of alteration
in the Torricellian column is caused by one hundred feet of change
in elevation; but what is this compared with some twenty thou-
sand feet of altitude, and the yet little known atmospheric In-
fluences of such a height, where the mercury falls to about twelve
inches? Yet to attain a nicety of measurement, to the thousandth
of an inch, instruments are offered to zealous travellers so delicate
as to be suitable only for use at permanent stations where there 1s
every convenience for their management.

* Tor not much exceeding five thousand feet can they be trusted, though made to
range higher.
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This defect, if it may be so called, (though really an excess of
certain merits) has been too general in marine barometers, of late
years,—excellently made, admirable in principle,—respecting accu-
racy, and permanent reliability; but too finely graduated for an
ordinary observer af sea or by night ; and too delicate in structure
to bear the common shocks unavoidable in a ship of war.

Such objections have been lately obviated by a less minute
graduation on a porcelain scale (instead of a metal one liable to
tarnish or rust), and by “packing” the glass tube with vulcanized
india rubber. :

Thus constructed, accuracy and reliability in a marine baro-
meter are obtained to the nearest hundredth of an inch, with the
quality of withstanding heavy gun firing (as proved on board
H.M.S. “Excellent "), and a facility for adopting spare portable
tubes, boiled, and with their cisterns.capable of adjustment to
any similar barometer, without the aid of an optician.

In using a marine barometer, an invaluable instrument, which
some voyagers would rather have than a chronometer, (one cost~
ing only three pounds and the other about forty,) it is well to
have some definite idea of the amount of change which indicates
unusually violent wind, such as that experienced in the St. Kilda
cyclone of October 1860, in the “ Camilla” typhoon of the same
date nearly, of the ““Royal Charter” gale of October 1859, that
of November following, and many others. In each of these similar
storms the barometer fell at the rate of nearly a texth of an inch
an hour before the shift of wind occurred; shortly previous to
which it ceased falling, then began to rise, and while the violence
of the tempest prevailed, rose as rapidly as it had previously fallen.

Generally speaking, suddern changes, approaching the rate of a
tenth of an inch an hour, are indicative of 1mmediate and
great atmospheric commotion. Oun the other hand, an hourly
change of abouf, or less than the hundredth of an inch, however
remarkable may be the atmospheric alteration eventually, indicates
a gradual and therefore not so dangerous a change; for, if fol-
lowed by strong gales, ample warning of their probability will
have been given in sufficient time for due preparations.

SECTION 4.
Gales and Cautionary or Warning Storm Signals.— Weather Reports.

It is impossible for those who have studied practical meteor-
ology, and know what power is mnow available for diffusing
knowledge by telegraphy, not to feel a keen consciousness that
many lives risked in gales or storms might be saved by simple
modern appliances employed extensively.

‘While no man had the means of knowing anything about the
weather beyond his sight, or the feeling of his own instruments,
it was scarcely possible to foretell changes of importance, at a
distance, as well as on the spot: but now the case 1s exceedingly
different. A daily glance at the published “ Weather Reports,’
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a recollection of their principal features during the few previous
days, a look at the glasses at home, and an eye turned occa-
sionally to the heavens, may enable any one, after a little practice,
who pleases to take the trouble, to foresee, at least a day in
advance, with probability of being nearly right, the principal
changes of our very variable, though regularly varying, climate.

As the least irregular and the most prolonged motion of our
atmosphere is along the surface of the earth from the northward,
it may be considered almost the normal movement.

‘With the occasional continuance, even for weeks, of compara-
tively cold, clear, and dry northerly winds all are familiar, and
opposite qualities are usually expected with southerly winds.

But we were formerly unaware that the alteration, the oppo-
sition, and the intermixture, whether laterally, while flowing in
‘different directions, or while superposed, cause the principal
changes and varieties of weather. .

Into the origin of these currents themselves it would be in-
expedient to enter here : having to deal now with the facts in
evidence, and draw practical conclusions useful even in ordinary
life—but to the seaman most important.

Numerous, and differing extremely in area as well as in rate of
motion, either slow or rapid, are the circulations of our ever
influenced, highly elastic, and fluid atmosphere.

Not only does it always seek its level, like water, but, directly
any pressure on it alters, it expands or it is contracted, like—
itself alone, the most elastic, compressible, mobile and expansible of
compound substances.

Hence a great change over any place affects not only that
locality, but a wide area round ; and, as matter, even gaseous,
is neither moveable nor ceases to move suddenly, vast accumu-
lations of atmospheric air, hundreds of miles in extent—although
feeling distant changes quickly, acquire motion but slowly at
first, and, after being moved, are carried on by their own mo-
mentum, after the first impulsion has ceased.

Owing to this, the barometer and its companion, the thermo-
meter, foretell changes, and, after the original cause of rise or
fall has ceased to operate, the barometric column continues its
ascent or descent, for a certain time, being influenced by air cur-
rents retaining their momentum,

The meeting of such currents raises the barometer ; their retreat
always lowers it. It may be repeated, that their appulse and
varying combinations occasion all the varieties of rain, hail, snow,
or fog, cloud or misty vapour that we experience. '

And now, the results are, that, having daily knowledge of wea-
ther (including ordinary facts of a meteorological nature), at the
extreme limits and centre of our British islands, we are warned of
any great change taking place, the greater atmospherical changes
being measured by days—rather than by hours. Only local
changes, however violent they may be occasionally (and dangerous
in proportion to their suddcnness and violence),—only such changes
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are unfelt at a distance, and do not influence great breadths,—say,
hundreds of miles in area,—of atmosphere.

Extensive changes, showing differences of pressure, above
or below the normal or mean level,* amounting to an inch or
thereabouts, are certain to be followed by a marked commotion of
the elementsin the course of a few days. If the fall has been sud-
den, or the rise very rapid,—swift, but brief, will be the resultin
elementary movement; if slow, or gradual,—time will elapse
before the change, and the altered state of weather will take
place more gradually, but last longer.

Warning may thus be obtained, and given, a few hours, or a
day, or even some days, before any important change in the weather
actually occurs.

But the necessity of having advanced cautiously—and not with-
out experimental trial-—is obvious. Some persons are ever ready
to blame hastily, and the fabulous ery of “ Wolf I” would have
been raised, if the cautions at first circulated had been proved
erroneous. ‘

I will now try to explain some principal facts connected with
the indications of one week’s weather—as an example,

On the 2d of February 1861, the barometer was 30:80 at Pen-
zance, and 3007 at Nairn, where on the 4th it became 29-04.
Everywhere the barometer was falling rapidly from an unusual
height, and the temperature was much above the average of the
geason. These signs, even alone, foretold a southerly gale. On
the 5th every barometer was still falling, each thermometer con-
tinued high (for the time of year), while atmospheric and other
signs of a southerly gale, in the air, on the shore, and otherwise,
increased.

Arrangements having been but partially made, only very limited
warning could then be given. That little was attempted, as a first
essay, on Tuesday evening, the 5th; by telegraphing to show
signal drum all the next day, the 6th. It blew furiously from
the southward that night and afterwards; but on the 7th there
was a treacherous lull¥ On the 8th, 9th, and 10th there was a
widely extended and heavy gale from the northward. The
barometer began to rise just before the gale set in from the
northward, rising more rapidly as it blew stronger. And why ?
Because the polar current of wind was rushing, like a current of
any other fluid, towards the place of low barometer, or less tension,
where a comparative deficiency had existed, which it not only
filled, but, having once acquired impetus or momentum, pressed
to a height, or fension, above that usual at the mean sea level,
or above 30 inches. The full of the barometer, with unusually high
temperature, expressed,as plainly as by words, southerly wind,
with rain. That wind, however, though it blew hard, did not

* Which may be termed the Pur height—abcut 29-90 to 30:00 inches between the
parallels of 60 and 50 degrees North.
1 Caused by a second circuit, sce page xxxii,
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restore the level or equilibrinm of the atmosphere, and, therefore,
till the polar current approached, the gliss continued to fall; or
oscillated while low. Directly the northerly wind’s epproach was
felt, the barometer began to rise, the thermometer having already
fallen, and both then continued to move in opposite directions, one
rising for the northerly direction of the wind, as the other fell for
1ts femperature.

SECTION 5.

Barometers and Weather Reporés.

- Alterations in the worls on baromeier scales baving been
suggested, and daily tables of weather having been published,
respecting which various questions have arisen, may I, as the
person responsible for them, venture now to submit a few brief
explanatory remarks on their subjects.

As it is impossible to have many words on a barometer scale
that may be read easily by any light ; my object was to condense
the purport of such few words as are most wanted, in a systematic
manner, rather as notes adverting to nstructions elsewhere, and
suitable for geaeral application, as notes rather than directions.

By comparison with the meteorological reports now published
daily, one may ascertain the statc of a barometer, aneroid, or
sympiesometer, or measure an elevation above the sea level, by
comparisons made between eight and nine in the morning, with
two or three of the observations published, for the same time, and
for places near, but on different sides of the observer.

It 1s unnecessary to draw general attention to the uses of such
simultaneous, uniform, and continuous series of observations as
are available in these tables; but to practical seafaring members
of our very maritime community, to pilots and fishermen espe-
cially, who possess weather-glasses, and will take this easy method
of verifying them, while studying the weather with the aid of
these daily reports, they may be found very valuable.

Aneroids bezing now made portable, a pilot or chief boatman
may carry one in his pocket, as a railway guard carries his
timekeeper; and thus provided, pilots cruising for expected ships
may be able to caution strangers arriving, if bad weather should
be impending, or give warning to coasters or {ishing boats.

Harbours of Refuge, however excellent and important, are
not always accessible, even when most wanted, as in snow, rain,
or darkness, when neither land, nor buoy, nor even a lighthouse
light can be seen.

Not only do these daily statements of weather and indications
of accurate instruments show, to all who are sufficiently interested
to compare them day by day, the present and recently past
character of the weather generally, besides at many specified places,
but they enable one to foresec the probable nature of wind and
weather during the next day or two, sometimes even for the next
few following days.
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CHAPTER 111

MOVEMENTS OF THE ATMOSPHERE.

RRCENT comparisons of accumulated facts have induced the con-
clusion that winds move in parallel currents, or—-circulate around
a centrical avea; and that whether the extension of such movement
or circulation be immense, as between the tropics and the polar
regions, or whether it be small even as the dust-whirl, the laws of
circulation, or gyration,* are wuniform, unless in such very rare
and imited cases as to be unimportant exceptions.

When movements of the atmosphere, such as those of the
perennial trade winds, or the very prevalent westerly winds, the
“ anti-trades,”t are on the largest scale, the wind appears, at any
one place, to move in straight lines, owing to the really circular
arc having so little curvature; but when circulation is compara-
tively limited, as in a cyclone, rapid changes in the wind’s direction
are obylous to every observer. _

When such movements are not horizontal, but inclined to the
surface, more or less, perhaps nearly vertical, or partaking of varied
directions, they are exceedingly difficult to trace, except by upper
clouds seen crossing heavenly bodies, or by visits to high moun-
tains, by balloons, or by “dust,”f (so called) carried from far
distant places through the higher regions of our atmosphere.

Nevertheless, it appears from the facts ascertained, that the
current—{from polar regions—tends upward when arrived between
the tropics, and then as a tropical current, above, to the eastward—
while the lower ab-polar movement is southward and, apparently,
westward,  Apparently, because it is caused by the earth turning
towards the east; not by its own inclination or impulse, which is
almost southerly. Near the equator it has indeed acquired the
equatorial (rather than centrifugal) impetus, which, as it rises into
an upper region, causes it to move eastward while returning
towards either pole, and losing this impulse graduaily, as it
approaches that centre, by gravitation, and by friction along the
surfaces of land, or water, or even air-currents.

This circulation, therefore, closely followed out, is similar to
that of all the smaller cyclonic motions (ellipsonic ?)-—aqainst watch
hands in north latitude, with the hands of o watch in the southern
hemisphere.

A ypractical and important, but little noticed consequence of
these facts is, that lines drawn on o map, at right angles to the
right of the wind’s direction towards any one facing it (left in south

* Daovd, t Herschel,
1 Ashes, or Infusoria.



-

OF THE BOARD OF TRADE. X1x

latitude), all tend more or less toward the centrical area (whether
oval, elliptie, or circular), around which there is then a movement
of circulation, more or less varying; and, therefore, that a fair
average of such lines of direction as (radii), drawn from various
stations, will show (where they intersect each other most nearly)
the approximate centre of such general circulation, which, even
thus roughly ascertained, may enable any person, acquainted with
the subject, to complete the circles on paper—to show how the wind
is then blowing, with its probable relative strength at any parts
around, and over what countries or coasts the central part of such
circulation will probably pass.

Having such knowledge, it obviously follows that telegraphic
warning may be sent in any direction reached by the wires,
and that occasionally, on the occurrence of very ominous signs,
barometric and other—including always those of the heavens—
such cautions may be given before storms as will tend to diminish
the risks, and loss of life, so frequent on our exposed and
tempestuous shores.

It has been proved also, lately, that storms, indeed all the
greater circulations of atmosphere between the tropiecs and polar
regions, have an eastward motion, bodily, while circulating around
a centrical area. Within the tropics it is otherwise, or westward,
till they recurve,

This universal motion, however irregular or modified in some
few localities, by exceptional and minor causes, 1s additional to the
regular circulation ahove mentioned (which, constrained by the
earth’s surface, and by general gravitation, occasions movements
like  parallel currents,” (first described by Dové). These circu-
lations of the polar and tropical currents, with their attendant
peculiarities of dry, cold, and heavy air, or moist, warm, and light
air, raising or lowering the barometer, as they pass over any
country, have caused an appearance of “atmospheric waves”—
corresponding to barometrical oscillations—as well as to the
“ gyrations” of wind, so well elucidated by that eminent me-
teorologist.

Such currents, prolonged and excessively broad, are always
flowing, in nearly opposite directions, and always moving eastward
at an average rate of about five miles an hour in our latitude. If
near the earth’s service, they may be side by side, or parallel ; but
if overlapping, or entirely superposed, crossing in various direc-
tions, and more or less impinging on or intermingling with each
other. These greater currents, incessantly in motion, occasion
with their eddies the minor movements of cyclones, successive,
and perhaps numerous—one cyclone following, impinging on, or
counteracting another, more or less, and thus causing these com-
plicated changes of wind, sudden shifts and apparent contradictions
of the general law, which have so baflled some nvestigators, and
have caused temporary doubts of the reliability and the univer-
sality of the laws of storms.

While these normal ab-polar and tropical currents are respec-
tively moving, one towards the wide inter-tropical l:'egions, and

p/
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the other towards those very limited spaces around the poles of
our world, they have also, as has been mentioned, but may be
repeated for reminder, a general movement, in mass, laterally
towards the east.

The body of air raised, rarefied by warmth, loaded with
vapour, and expanded, around the whole globe, about its equatorial
bulk, is vastly greatly than the aggregate of cold, dry, condensed
and heavy air in the polar regions. This equatorial mass of air,
surrounding the world, has acquired a temporary impulse eastward
with mearly the rotating velocity of that zonme. Prevented by
gravitation from rising above a certain distance, pressed on con-
tinuously by air in motion below (or behind), toward either pole
it must go, to seek its level, and equilibrate the atmosphere.

While moving towards either pole—retaining for a time, though
gradually losing, its acquired eastward motion, which is continued
only till the momentum of its weight and velocity fails in effect
towards polar circles—there must be a continual impact, a constant
impuision from the westward laterally against the polar current,
as 1t 1s drawn towards and after the rising intertropical or sub-solar
part of the atmosphere.

The polar current has no lateral impulse of its own ;¥ 1t is
drawn towards the west, in appearance only, because the earth’s
surface has a greater rotatory velocity eastward than the polar
current, proportionally to its earlier approach to the equator;
though, on the other hand, that current is gradually acquiring
equatorial motion, the greatest westward effects being near the
tropics, where the trades are generally found strongest.

Therefore the sensible result on the whole system of circulation
must be continual easterly progression in the temperate zones; a
general motion of the atmosphere towards the east, over the earth’s
surface, while in the lower latitudes and (perenmial) trade winds
its motion 1s different from that in higher latitudes, being there
towards the west. ‘

The contimnous impulse of the upper tropical current eastward,
while that of the polar stream is nearly southward, in itself, seems
to be one cause of that universal law of gyration-—against watch-
hands m north latitude, with them i the southern hemisphere—
which is now generally recognized, thongh not explained nor ac-
counted for eriginally, previous to Dové’s publications.t

The normal state of our atmosphere appears to be a regular
alternation or eirculation of currents between polar and tropical
regions—the polar usually, but not always, advancing along the
earth’s service,—the return current gemerally above, at higher
elevations.

Sometimes, even for weeks together, a polar current prevails—
excessively broad —many thousand miles in width, and in latitude

* The inter-tropical zone is heated permanently, all round the world, pearly alike,
on an average; although hottest nearly under the sun,

¥ Mr. Ferrel’s able mathematical paper on this subject has but lately reached
England, in Silliman’s American Journal.
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reaching from icy regions through the perennial trade winds,
quite to the sub-solar zone. The more marked characteristics of
this current, where it does not blow over an expanse of com-
paratively warm ocean, are (relative) cold, dryness, and heaviness
—much pressure, or tension, with positive or plus electricity.

During such a normal condition of atmosphere a return, or
tropical, current, passing above, is made evident by light upper
clouds seen crossing heavenly bodies: and by the sensation of
feeling, at high elevations, on mountains, or in balloons.

At other times, and by far the more prevalent, there is a more
or less conflicting alternation, along the earth’s surface, or in the
upper air, of these great principal currents, in such a variety of
proportion and combination, that observers, however careful and
discriminating, cannot be otherwise than perplexed until more is
ascertained, not only of the mechanical, but the chemical and
electrical laws of the atmosphere. With the tropical current there
is little, if any, positive electricity manifested in the air: but
sometimes, particularly with moist deposit, including hail, there is
negative or a minus state of electricity in a greater or less
degree.

SEcTION 2.
Currents of Air.

Part of the tropical current descends, between the latitudes of
20 and 40 degrees, turns there towards the equator and combines
with the perennial, or with periodical winds (monsoons). The rest
flows on towards the polar region, invariably coming down, or de-
scending towards the earth’s surface, wherever the ab-polar curresnt
fails ; and then, having obtained access, like an elastic wedge, it
increases in breadth and strength till a revival of the polar cur-
rent’s energy enables it to turn, overcome, and eventually displace
its usurping antagonist.

As the polar current diminishes, or fails, gradually, and irregu-
larly, (somewhat like horizontal tongues of flickering flame, ) while
moving southward ; and as the first descent of the upper tropical
stream 1is more or less from the westward, the feeble extremities of
the polar current are turned Zo the eastward, and, as they become
combined with the advancing tropical stream, turn actually north-
ward till Jost—thus causing a rotatory movement, against watch-
hands—a movement as constant in the northern hemisphere as its
analogous motion, in the contrary direction, is general in southern
latitudes.

‘When the polar current recovers strength, being recraited from
far remote sources, it usually presses suddenly, if not violently,
against the polar side of the tropical current, which is flowing from
the equator and from the westward, waking it diverge in direction
by curving away from the place of most pressure, and thus in-
creasing the fendency to circulate, as above mentioned, in one
direction rather than another. These currents combine, or mix,
variously, in nature as well as in direction. There is also an
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electrical agency, not yet traced distinetly, though frequently
indicated, and by instrumental means fully ascertained to exist.

Althoucrh these appear to be general outlines in accordance with
observed facts it ought to be borne in mind that, while similar
features or pecuhamtles occur on even a small scale in some
localities, there are apparent exceptions or contradictions in others
(such as femporary land or sea breezes, occasional gyration of a
local whirlwind or waterspout, contrary to usual law); so excep-
tional, however, that they may truly be said to prove the generality
of those great laws so necessary to be carefully studied and
sufficiently mastered by seamen.

It was said in a previous paragraph that—< The more marked
characteristics of the polar current, where it does not blow over
an cxpanse of comparatively warm ocean, are (relative] ), cold,
dryness and heaviness, or fension, with positive electricity.” To
which may be here added, that by relative heaviness was meant
specific gravity—the welqht of a given bulk (say a cubic yard) of
polar air compared with an equal bulk (by dimension) of air 1 a
tropical current; and, by tension, was implied its elasticity.

When such a body of atmosphere as a wide tropical current
flows against high land, it is speedily deprived of much aqueous
vapour (condensed into rain or snow), and if it afterwards crosses
a considerable tract of country it is as dry, though still specifically
light air, with inferior tension,—until mized, by degrees, with
polar air.

Masses of land, with arid deserts or large forests ; high, perhaps
snow-covered ranges of mountains, extensive valleys, or rivers on
a great scale, influence atmospheric currents, as they cross, in
almost every conceivable variety of ways; and it 1s exceedingly
difficult, in some localities, to eliminate special effects, or pecu-
liarities, from the great general, or normal, conditions ot the
world’s atmosphere, which must ‘ll\’\"lyb be kept in view.

In estimating the effect of air pressing on mercury in the cistern
of a barometer there is a consideration which should be carefully
weighed. By Mr. Barlow’s experiments in 1849.% instituted to
discover how far vertical pressure is diminished by horizontal
speed, he seemed fo show that a velocity of fifty miles an hour
caunsed one-seventh less vertical pressure than when the moveable
body was stationary. In the familiar instance of skating, ice will
bear a man in rapid motion, which would break if he stood still.
If air in swift motion have its vertical weight and tension dimi-
nished, the barometric column must show it. If it were moving
with the horizontal velocity of thirty miles an hour (about one-
third only of its swiftness in na violent storm), and that the pressure
or tension were diminished only one-thirtieth instead of one-
seventh, the column of mercury might fall about an inch from
this canse only—possibly much more?

Besides this reason for a descent of mercury in the Terricellian
tube, there appear to be at least two others which influence it even

* P.W. Barlow, Isq., C. L,
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in still air.  One is the effect on the specific gravity of air caused
by gas, steam, or aqueous vapour, which, bulk for bulk, is lighter
than dry air, and the other is the expansion of air by heat, also
diminishing its specific gravity. How far electrical agency
operates is yet to be ascertained by further observations.

That there are “waves” of air—atmospheric undulations, or
pulsations,—we have authority for accepting; but that they are
not such as have been sometimes supposed, while looking at baro-
metric curves of oscillation, seems clear. Vibratory undulations
may exist on a greater or less scale in all elastic fluids that are not
at rest; but the direct consequence of such motions in the atmo-
sphere on those of the mercurial column appears inconsistent with
the facts that, sometimes, while either polar or tropical current
lasts several weeks with settled weather (the former much more
frequently) there is little or no sensible change in the column
of mercury, while the wind is steadily in one guarter ; yet with,
or shortly before, a change of wind’s direction only, the mercury
falls or rises ; and this, while there are notable abnormal motions
in other regions of atmosphere, amply sufficient to cause the
transmission of undulatory vibrations, or atmospheric waves.
What has been termed the “trough” of the wave, being the
lightest air, ought to mount Aighest, as it does between the tropics ;
while the (so called) ““crest” being in the middle of heavy dry
air, should take a lower position ; as we find to be the case with
the polar current, invariably.

In answer to a question from the Royal Commissioners on
lights, buoys, and beacons, Sir John Herschel stated that-—
¢ the most important meteorological communication which could
be telegraphed, would be information just fresh received by tele-
graph, of a cylone actually in progress at a great distance, and
working its way towards the locality. There is no doubt that the
progress of a cyclone may be telegraphed, and might secure many
a ship from danger by forewarning.”

Perhaps, however, this answer has tended to induce some persons
(among them Captain Maury) to pass rather too lightly over the
facts that very few lighthouses are yet connected by wires to any
telegraphic organisation ; that the lightkeepers are not at present
telegraphically instructed; and that the expenditure requisite for
such an extension, however desirable, must be rather inconve-
niently large.

CHAPTER 1V.
FurTHER CONSIDERATIONS AND EXPLANATORY SUGGESTIONS.

As even the earnest and experienced studgrlt of meteorology 1S
often perplexed, if not in error, while drawing hasty conclusions
from first views of facts: how much risk of ncorrect decision
must there not be when persons insufficiently acquainted with the
subjects are obliged to decide, at once, on the course of a storm—
or when anticipating a great atmospheric commotion.
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Yet the laws are sure and uniform to which all storms are
accordant ; and only require to be familiarly known.

In order to assist in explaining those laws, and to aid in
attaining a distinct view of their operation, the following brief
considerations are submitted.

Looking at a globe, as an eye in space beyond our atmosphere
would see the earth,—its relative features, polar regions, equatorial
and intermediate zones, its diameter, 8,000 miles; its swift
rotation at the equator but slow motion near its poles, the con-
vergence of meridians, and the small depth of sensible atmo-
sphere, about ten miles, above which may be some twenty miles
of very light gas:—DBearing in mind the nature and extension of
numerous ranges of mountains, some being four or five miles high ;
the relative proportions of sea and land in each hemisphere, the
constant cold of polar regions: and the constant heat of inter-
tropical zones—all around the world—(not in one place, under
the sun, or sub-solar, for a short time only)—and then, for simpli-
fication, magining the earth to be still, not rotating, other con-
ditions of atmosphere, heat and cold, being the same, without the
sun—what would the movements of air then be? They would be
convective, like the convection of water heated at one place.

From equatorial to polar regions there would be an action, like
that of fluid heated unequaly, in direct lines (or meridians) from
equator to pole, and again to the equator. Kxpanding in the
intertropical zone, all around, checked by gravitation from rising
above a certain height, and overflowing towards the poles, whence,
cooled, the air again would move, along the earth’s surface,
towards the equator.

Dut the equatonally heated spaces, or bodies of air in mass,
require more extent of area, even irrespective of expansion, than
18 in the polar regions towards which they tend—therefore com-
pression—a conflict with awr moving below in a contrary direc-
tion—and a considerable union with it defore reaching middle
Iatitudes, must ocenr.  Thence much air would return towards the
equator,—the remainder continuing toward a pole, and descending
to earth’s surface whenever the flow from the pole became
diminished, or might be temporarily interrupted. These contrary
currents (supposed i meridian lines) would occasion comparative
stagnation, with tension or pressure on the equatorial side of
middle latitudes (“horse-latitudes”) and commotions (storms)
in or beyond the middle,and even higher, latitudes, quite into
the polar regiens.  (Stll supposing the earth not rotating.) The
ab-polar current may expand as it goes towards the equator, having
increasing space, though it 1s checked considerably by the return
current that descends near the tropics, just mentioned. Hence
comparative freedom from storme, and vsual tranquillity of inter-
tropical latitudes near the equator. Hence also greater prevalence
of storms in the winter-half of a year in temperate or high lati-
tudes ; and their infrequency in the summer half; because each
approximates at those seasons more towards the characters of
polar or equatorial regions. The inter-tropical zone is nearly equal,
In area, to all the other zones together,
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SECTION 2.
Currents of Air affected by Earth’'s Rotation,

Now, considering the world as it exists—in rotation : and
consequently the directions of atmospheric currents altered to
more or less diagonal ones, across meridians—owing to solar in-
fluence acting around, consecutively, and continually; we see that
rotation must occasion atmospheric circuits or currents, combined
with the simpler convective action above described, and a grand
general circulation of air.

These currents, near the equator, are neither eastward, with the
earth’s rotation—in speed —mor much in a contrary direction.
Affected by the sub-solar inclination at the same time, but in vary-
ing degrees, the sensible movement is intermediate between the
extremes of diurnal solar action, or drag, and equatorial rotation
to the eastward (antagonistic impulses), the results being equa-
torial motion of air very much less in speed westwardly than the
daily sub-solar position, rather less eastwardly than the earth’s
surface, and therefore, really, along it towards the west, in the
equatorial zones,

Thence, raised by heat, expanded, baving nearly the centrifugal
or rotatory eastward motion of the equator—held, however, by
gravitation,~—towards the poles the upper currents flow —with (for
a time) their equatorial impetus carrying them more and more
across the converging meridians until it is lost, gradually, near
the poles—whence, again drawn, they move, not only towards
the equator——but—more and more diagonally as they meet aung-
menting velocity of rotation, and cross expanding meridians,
their direction becoming more and more easterly, or from the
eastward, until so much checked and influenced by the earth’s
rotation fowards the east, that they become gradually intermediate
in movement between the antagonistic motions, as above described.

This grand general circulation affecting all the atmosphere
round the whole world, {(and therefore always to be considered in
connection with any limited or special meteorological case), 1s,
however, affected, and exceedingly modified, locally, by continents,
oceans, mountainous ranges, and deserts ; which much augment
conflicts of air carrents, and occasion the varieties of winds, storms,
and climate experienced in each hemisphere ; all alike In origin,
all in accordance as to general principles, and all explicable by
the same natural laws,

Wherever currents of swind, cither the main currents, tropical
and polar, (of which all others are more or less compounded), or
any othex streams of air, meet or mutually oppose, their tendency
is to cause a calm,—or a gyration; and if the latter, always in
one direction, against watch hands in the northern hemisphere,
with the watch in south latitude.

Cuirents from a pole move directly towards the equator and
towards the west also, with a lateral easterly motion, it has been
shown : and those from the tropics move towards the east while
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going toward a pole. Their mutual approach occasions a move-
ment of the intermediate air, rotatory, in one direction only ; a
consequence of the directions of these antagonistic air currents,
as well as of convergence of meridians, and differing latitudes.

In the southern hemisphere a contrary effect, or with the watch,
is obviously certain, on similar principles: and it is very important
that these gyrations should be clearly understood and relied on by
seamen-—many mistakes having been made by confusing the cases
of cyclone centres passing between the pole and observer, or the
contrary, and by supposing a case at variance with fact.

SgeTioN 3.

Succession of Circuits.

Successive, or rather, consecutive gyrations, circuits, or eyclones
often affect one another, acting as temporary mutual checks, until
a combination and joint action occurs; their union causing cven
greater effects : as may be seen even in water currents,—as
well as in the atmosphere.

Between the tropics and the polar regions, or in temperate
zones, the main currents are incessantly active, while more or less
antagonistic, from the causes above mentioned : besides which,
wherever considerable changes of temperature, development of
electricity, heavy rain, or these in combination, cause temporary
disturbance of atmospheric equilibrium (or a much altered tension
of air) these grand agents of nature, the two great currents,
speedily move by the least resisting lines, to restore equilibrivm, or
fill the comparative void. One current arrives, probably, or acts
sooner than the other,—but invariably collision occurs, of some
kind or degree, usually occasioning a circuit, a cyclonic or ellip-
sonic gyration ; little noticed when gentle, or moderate in force.

As there must be resistance to moving air (or conflicting cur-
rents), to cause gyration, and as there are no such causes, ou a
large scale, near the equator, there are no storms (except local
squalls) in very low latitudes.

Tt is at some distance, from about five to twenty degrees from
the equator that hurricanes are occasionally felt in their violence.

They originate in or near those hot and densely-clouded spaces,
sometimes spoken of as the “ cloud-ring,” where aggregated aqueous
vapour is at times condensed into heavy rain (partly by vivid
electrical action) and a comparative vacuum s suddenly caused,
towards which air rushes from all sides. That which arrives from
a higher latitude has a westwardly, that from a lower an east-
wardly tendency, due to the eartlis rotation, and to the change of
latitude, whence a chief cause of the cyclone’s nvariable rotation
in one direction, as above explained.

The hurricane or cyclone is 1mpelled to the west, in Jow lati-
tudes, becanse the tendency of both currents there is to the westward,
along the surface: although one, the tropieal, is much less so, and
becomes actually easterly near the tropie, after which its equatorial
centrifugal force is more and more evident, while the westwardly
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tendency of the polar current diminishes ; and therefore, at that
latitnde, hurricane cyclones cease to move westward, (re-curve),
go then eastwardly, and toward the polar quarter.

SECTION 4.

Uses of the Weather Reports.

As some persons are not yet sufficiently aware of the precise
objects of the daily published weather tables, it may be here
repeated, that great and important changes of weather and wind
are preceded, as well as accompanied, by notable alterations in
the state of the atmosphere :—that such changes, being indi-
cated at some places sooner than at others around the British
Islands, give frequent premonitions; and, therefore, that great
differences of pressure (or tension) shown by barometer ; of tem-
perature, of dryness or moisture, and direction of wind, should be
considered as signs of changes, likely to occur soon.

It will be observed, on any continued comparison of weather
reports, that during the stronger winds a far greater degrec of
uniformity and regularity isshown than during the prevalence of
moderate or light breezes : and this should be remembered.

When neither of the greater and more extensive atmospheric
currents is sweeping across the British islands,—currents of which
the causes are remote, and on a large scale,—the nature or cha-
racter of our winds approaches, and is rather like, that of land
and sca breezes in low latitudes ; especially in summer.

Either the cooler sea wind is drawn in, over land heated by the
summer sun ; or cold air from frosty heights, snow-covered lands,
or chilly valleys, moves towards the sea, which is so wuniform in
temperature for many weeks together, changing so slowly, and but
little, in comparison with land, during the year. These light
variables may at such times be numerous, simultaneously, around
the compass, on the various coasts of the British islands,

Frequently it has been asked, ¢ In this country, how much rise
or fall of the glasses may foretell remarkable change, or a dan-
gerous storm ? 7

To which can now be replied,—great changes or storms are
usually shown by falls of barometer exceeding an inch; and by
differences of temperature exceeding about fifteen degrees. A
tenth of an inch an hour is a fall indicating a storm or very heavy
rain. The more rapidly such changes occur, the more risk there
is of dangerous atmospheric commotion.

As all barometric instruments often, if not usnally, show what
may be expected, a day, or even days in advance, rather than the
weather of the present or next few hours, and as wind, or its
direction, affects them much more than rain or snow, due allowance
should always be made for days, as well as for hours, to come.

The following table of average temperatures, between eight and
nine o’clock A.3. near London, may be used, with allowance for
ordinary differences between Greenwich temperatures and those of
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other places, to assist in foretelling the direction and nature of
coming wind and weather.

The thermometer (shaded, and in open air) when much Zigler,
between eight and nine A.M., than the average, indicates southerly
or westerly wind (tropical) ; but when considerably lower, the re-
verse or northerly (polar) currents of air, approaching,if not present.

The average temperatures at Greenwich, in the shade and open
air between eight and nine A.M., are nearly the mean temperature
of each twenty-four hours, taking the year through, around Lon-
don, and, with allowance for the difference between the means of
Greenwich temperatures and those of other localities, may be taken,
generally, for the British Islands as follows : namely, for about the
middle of—

Janvary - - 37° July - - - - 62°
February - - 39° August - - - 61°
March - - - 41° September - -~ - 57°
April - - - 46° October - - - 50°
May - - - 53° November - - - 43°
June - - - 59° December - - 39°

The daily statements of the weather, and indications of veri-
fied as well as reliable standard instruments, show to those whoare
interested, and who regularly compare the accurate simultaneous
observations thus generally available, not only what were the ge-
neral and various states of atmosphere over Great Britain, Ireland,
and the West of Europe—from Copenhagen to Lishon,—the same
or the previous morning (according to the time of day, and the
newspaper referred to) ; but by such comparisons enable a useful
degree of foreknowledge of weatber, during the coming day or two,
or even three following days, to be attamned by any observant
and considerate person who gives continuous attention to the
subject.

Where a note of interrogation is inserted in a report it shows
that the number next to it is doubted at the Central Office, on
account of its apparent discrepancy, or some suspected inaccuracy.

Adjacent stations are such excellent checks on each other that
any error of importance is soon observed, and generally corrected.

CHAPTER V.

CHARACTER OF STORMS AFFECTING IENGLAND.

Having given a brief outline of meteorological views applicable
to practically useful results, and mtending to conclude this report
by reasons why such results are worth a certain amount of public
expenditure, it is indispensable to premise a sketch of such cha-
racteristics of British storms—and of their now ascertained pecu-
Larities—as may form a basis for final conclusions.

It is well known that no year passes in which the DBritish
Islands are not visited by storms, and that they vary, in degree
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of force, from what is usually called a gale, to a hurricane almost
irresistible in violence. Only of late years, however, has it been
supposed, and but recently proved, that nearly all, if not indeed
the whole of these remarkable tempests, by which such excessive
injury has been done, have been so much alike in character, and
have been preceded by such similar warnings, as to warrant our
reasoning inductively from their well-assertained facts, and thence
deducing laws. Every one looks back to some extraordinary
storms as exceeding all others in a lifetime; but a tempest that
is severely felt in one part of a country is not always extensive,
it is usually the reverse, more or less limited in area, varying in
range, direction, and force. It would be inexpedient to refer to
many of even the most devastating tempests in much detail ;
therefore I propose to allude only to a few, and glance but sum-
marily over their most marked features.

The first storm to which I would advert is that so well and so
fully described by De Foe, 1703* He calls it ¢ the greatest,
¢« the longest in duration, the widest in extent of all the tempests
¢ and storms that history gives any account of since the be-
“ ginning of time.” ‘ Our barometers,” he continues, *informed
“ us that the night would be very tempestuous; the mercury
¢ gsank lower than ever I had observed it on any occasion;” it
fell to 28:47.+ This storm began at south and veered through
the west towards the north, round to the south, and continued
(chiefly between south-west and north-west) with more or less
strength, for a whole week! Very remarkable it 1s that not only
did De Foe suppose this storm began near the southern coast of
North America, but that it traversed England, Denmark, and the
Baltic, to lose itself in the Arctic regions., He recurs afterwards
to its shifting from south-west to north-west, and coming from the
west like other storms in the south of England, but does not advert
to any corresponding north-easterly wind, nor had he evidently
any idea of a rotatory or circulating atmospheric current. Pro-
bably, accounts from the north of England were less inquired for
then : it 1s noted, however, that the north of England escaped the
violence of that storm, which seems to have been one of a succes-
sion of cyclones.

I will not take more from De Foe, but may venture to say that
his graphic accounts of many storms, and the more comprehensive
views of Dampier, arc well worth the notice of any meteorologists.
To them and to Franklin, Capper, Horsburgh, Redficld, Reid,
Piddington, and Dové, besides other and more scientific autho-
rities, seamen may well be grateful for their works on storms;
the facts and inferences compiled by them having been demon-
strated to be generally true—and invaluable.

* The “ Storm,” 1704. A most striking collection of the then recorded tempests in
England.

t In the Orkneys, Mr. Clouston has recorded 27-45. TPerhaps De Foe’s mercury
could not fall more for want of space in the cistern,—a defect common in the earlier
barometers, and not unknown now, occasionally.
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Among other storms, two alone will probably suffice as types.
The Royal Charter gale, so remarkable in its features, and so
complete in its illustrations, I may say, from the fact of its
having been noted at so many parts of our coast, and because the
storm passed over the middle of the country, is one of the
very best to examine which has occurred for some length of time.
It occurred on the 25th and 26th of October 1859. The lowest
barometer and a corresponding or simulianeous central full pre-
vailed over areas of from ten to twenty miles across successively.
But at the time that this comparative lull existed, there were
violent winds around the central space (by some called a vortex,
but which can hardly be thus appropriately termed, because there
was no central disturbance), while there were only variable winds
or calms in the middie of the area. The wind attained a maximum
velocity of from sixty to one hundred miles an hour, at a distance
of twenty to fifty miles from the middle of this comparatively
quiet space, and in successive spiral eddyings seemed to cross
England towards the north-east, the wind blowing from all prints
of the compass consecutively around the lull; so that while at
Anglesea the storm came from the north-north-east, in the Irish
Channel 1t was northerly, and on the east of Ireland it was from
the north-west; in the Straits of Dover it was from the south-
west ; and on the east coast 1t was easterly-—at the same minute.

Thus there was an apparent circulation, or cyclonic com-
motion passing northwards from the 25th to the 27th, being two
complete days from its first appearance in the Channel, while
outside of this circuit the wind became less and less violent; and
it is very remarkable that, even so near as on the west coast of
Ireland, there was fine weather, with light winds, while in the
Bristol Channel it blew northerly and Westerly gale. At Gal-
way and at Limerick, on that occasion, there were light winds
only, while over Endland the wind was passing in a tempest,
blowing from all pomts of the compass in irregular succession
around & central variable area. As it is the north-west half (from
north-east to south-west, true), which seems to be principally
influenced by the cold, dry, heavy, and positively electrified polar
current ; and the south-east half of the cyclone that apparently
shows effects of tropieal air,—(warm, moist, light, and negatively,
or less sensibly electrified)) places over which one half of a cyclone
passes, are affected differently from others over which the other part
of the very same atmospheric eddy passes, the eddy itselt being
caused by the meeting of very extensive bodies of atmmphele
moving in nearly, but not exactly opposite, directions, one of
which gradually overpowers, or combines with the other,

On the polar side of a cyclone, continually supplied from that
side, the sensible effects are chilling, drying up, and clearing the
air—with a rising barometer and talhn r thermometer; w lnh, on
the tropical or equwtonfd side, 0ve1powumn‘ quqnhtleb of warm,
moist air, rushing from compamtively inexhaustible supplies, push
towards the north-east as long as their impetus lasts, and are
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successively chilled, dried, and intermingled with the conflicting
polar currents.

Another storm that occurred a few days after was similar in
its nature, though it came from a slightly different direction.
This one was on the 1st and 2nd of November, and its character
was in most respects like that just mentioned. Its centre came
more from the westward, passed across the north of Ireland, the
Isle of Man, and the north of England; then went over the North
Sea towards Denmark.

The general effect of these storms was felt unequally on our
islands, and less inland than on the coasts. Lord Wrottesley has
shown, by the anemometer at his observatory in Staifordshire,
that wind is diminished or checked by its passage over land.
The mountain ranges of Wales and Scotland, rising two to
four thousand feet above the ocean level, must have great power
to alter the direction, and probably the velocity of wind, indepen-
dently of alterations caused by changes of temperature.

Very remarkable were the similarities of the storms of the lst
and 2nd of November,— the 25th and 26th of October,— the
series of storms investigated by Dr. Lloyd during ten years ; and
the observations of Mr. William Stevenson in Berwickshire*
There is no discrepancy between the results of ten years’ investi-
gation published by Dr. Lloyd in Transactions of the Royal Irish
Academy,the three years’ inquiries published by Mr. W. Stevenson,
and other investigations which have been brought together during
the last few years. They all tell the same story. Gales from the
south and west are followed by dangerous storms from the
north and east ; and those from the north and east do most damage
on our coasts. By tracing the facts it is shown that storms which
come from the west and south come on gradually ; but that those
from the north and east begin suddenly, and often with extraordi-
nary force. The barometer, with these north-eastern storms, does
not give direct warning upon this coast, because it ranges higher
than with the wind from the opposite quarter. But though the
barometer does not give much indication of a north-east storm,
the thermomecter does; and the known average temperature of
every morning in the year affords the means (from the tempe-
rature being much above or below the average of the time of the
year) of knowing, by comparisons, whether the wmd. WVIHT be
northerly or southerly (thanks to Mr. Glaisher’s deductions from
more than eighty years’ Greenwich observations).f

For a few days before the ¢ Royal Charter Gale ” came on, the
thermometer was exceedingly low in most parts of the country :
there were northerly winds in some places, with a good deal of
snow ; with low barometers. There had been a great deal of
exceedingly dry and hot weather previously, which made the
sudden change to unusually cold weather, with snow, more re-
markable (for the season). In the north of Ireland, especially, at

* On the storms which pass over the British Isles, 1853.
+ Besides electrical indications.
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that time, thermometers were very low (on the 22nd and 23rd of
October). Many days preceding the storm an extraordinary
clearness in the atmosphere was noticed in the north of Ireland—
the mountains of Scotland wers never seen more prominently than
they were in the few days preceding those on which it took place.
The summer had been remarkabie for its warmth ; it was exceed-
ingly dry and hot. All over the world, not only in the Arctic
but in the Antarctic regions, in Australia, South America, in the
West Indies, Bermuda, and elsewhere, auroras and meteors had
been unusually prevalent, and they were more remarkable in their
features and appearances than had been noticed for many years.
There were also extraordinary disturbances of the currents along
telegraphic wires, which were so disturbed at times that it was
evident there were great electric or magnetic commotions in
the atmosphere which could then be traced to no apparent cause.
Perhaps, these electric disturbances were connected with a pe-
culiar action of the sun upon our atmosphere. Certainly electrical
wires above ground, and also submarine wires, were greatly dis-
turbed, and these disturbances were followed within a few days
by great commotions in the atmosphere, and by some remarkable
change of weather.®

Instances of singular exceptions to the force of these par-
ticular storms occurred. At some places there was little or no
wind; the barometer fell much, but there was no storm ; the
wind apparently circulating around those districts did not affect
them, while at other places, only a few miles off, the tempest
was fremendous.

A very remarkable storm was carefully traced, and its descrip-
tion published, by Mr. Rowell, of Oxford. This blast oceurred
near Calne, in Wiltshire, cutting through fields and high trees. It
actually lifted an empty waggon from the road over a ledge, into
the next field ! The violence of the wind was confined to a limited
line. The downward and onward pressure of the wind was so
oreat, in that place, that it acquired such elasticity as to Iift
opposing weights and carry them on. I have known wind
lift a boat into the air and shake it to pieces; and we have all
heard of houses being unroofed; of great trees being torn up or
broken by the force of the wind ; but this is the first well authen-
ticated instance, it may be presumed, of a leavy waggon being
lifted up and hurled over a hedge.

An extract from Mr. Stevenson’s paper will probably be
useful.  Ilis explanation of the interfercnce of following or

¥ Moorgate Street, London, March 28, 1860,

“ Lust eottiian we had very remarkable weather., The changzes on that occasion
were preceded by tremendous ¢ magnetic storms.”  Very powerful elecirie currents
flew about the eavth, and frequently paralyzed our circuits, submarine, and land.

“ To-duy we have had notable deflections, but not nearly so strong as those of last
auntumn.

“ As theze prebably indicate a change, I have thought it would be interesting to
you to be nformed.

“C, F. VARLEY.”
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consecutive cyclones is frequently corroborated by practical
observations, and deserves study.

‘I propose to state, as concisely as possible, some of the more
important general conclusions regarding storms, to which I have
been led by long-continued observations, made in the Merse of
Berwickshire, compared with observations made in other localities ;
and then to offer a few practical suggestions which have occurred
to me while reflecting upon the subject.

“The storms which pass over the British Isles are found generally
to act in strict accordance with the cyclonic theory. In many
cases, however, this accordance is not so obvious, and the pheno-
mena become highly complicated. This is a result which often
happens when two or more cyclones interfere—an event of very
frequent occurrence. When interferences of this description take
place we have squalls, calms (often accompanied by heavy rains),
thunder storms, great variations in the direction and force of the
wind, and much irregularity in the barometric oscillations. These
complex results are, however, completely explicable by the cyclonic
theory, as I ‘have tested in several instances. A very beautiful
and striking example of a compound cyclonic disturbance of the
atmosphere, at this place, was investigated by me in September
1840, and found to be due to the interference of three storms, in
the manner shown in the subjoined diagram :—

« The dotted line and the dates show the progress of the storms
over this locality, and the curved arrows the vertical or cyclonic
movement, from right to left, whicl is found to hold with regard
to the storms of the northern atmosphere. A glance will suthce
to indicate the nature of the meteorological changes which might
be expected to occur at any point upon the dotted line, or on
parallel lines, during the passage of the storms in question. The
complicated veerings of the wind, the risings and fallings of the
barometer, the calms, irregular gusts and occasional heavy showcrs,
which prevailed for about a week, while this system of cyclones

c
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passed over this locality, appeared at first quite anomalous; and
it was with no small pleasure that I found the varied phenomena,
explained in the most satisfactory manner, and agreeing beautifully
with the received laws of storms, on the hypothesis of a combina-
tion similar to that shown in the diagram.”

 Another striking instance of cyclonic interference was pre-
sented by a storm which passed over the North of Ireland on the
19th November 1850, and reached this place early on the follow-
ing morning. On the 18th November, about noon, a storm
commenced here from S.E., and continued till the afternoon of
the 19th, at which time the wind had veered to S.W., showing
that the centre of this storm had passed to northward. The
completion of the veering of the wind was prevented by the
arrival of the other storm above referred to, and the wind backed
to SSE. A very great quantity of rain fell during the night and
next day, the wind veering by N.E. and N. to N.N.W. The centre
of this storm must therefore have passed to southward of this
locality. The 21st was fine, wind light from S.W.”

« A third example of the interference referred to, was exhibited
by a series of storms which passed over Britain in a direction nearly
N.W. to S.E., between the 18th and 27th of February, in the
present year. The first commenced on the 18th, and had com-
pleted its course by mid-day of the 21st, the veering of the
wind having been confined to points between W.N.W.and N.N.E.,
and the centre having passed to eastward. On the evening of the
21st, symptoms of a second storm began to appear. This one
also moved in the same direction, its centre likewise passing to
eastward. Its course was regular until the forenoon of the 24th,
when it was interfered with by a third storm of quite the same
character as the two preceding, but more nearly central here.
The barometer fell until nine p.M., when it attained its lowest
point, the wind being from SW. At twelve P the wind had
veered to N., and the barometer had risen ‘05. The wind con-
tinued northerly, with a rising barometer, 1ill about three p.. of
the next day, when the wind was backed to S.W. by a fourth
storm coming over in the same direction. This one was nearly
central here, and caused a great depression of the barometer.
The 26th was very stormy, wind N.N.E. This, the last of the
series, was permitted to complete its course with regularty, and
by three ®.M. of the 27th the atmosphere had become settled.
During the passage of these storms, heavy snows and hail squalls,
with high winds, occasionally interrupted by calms, were very
prevalent.”

“ Numerous other instances of cyclonic interference might be
cited, but those now given will, it is hoped, be suflicient to serve
as examples of their general character. It not unfrequently hap-
pens that a series of cyclones follow hard upon each other for
several weeks, the preceding members of the series being often
overtaken and interfered with by those succeeding. It is, how-
ever, important to remark, that amidst all the complexity necessarily
occasioned by such combinations—the greater and more violent
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storme, and particularly that portion of them which is most dan-
gerous and destructive, exhibit almost invariably the simple
cyclonic character. It is thus with the ¢ Law of Storms’ as
with the ‘Law of Gravitation;’ the grand results of both are
exceedingly simple, but the minor details become more and more
complicated 1n proportion to their minuteness.”

“ The direction of the progressive motion of the storms which
pass over Britain is most frequently from about S.W. to N.I., but
occasionally from other points, including it would appear all points
from S.E.round by S. and W.to N. They seem very rarely to
come over from any point between N. (round by E.) and S.E.
About ten years ago, I was led to form the opinion, that ¢he
direction of the progressive motion of any storm coincides with that of
the upper current of the atmosphere prevailing at the time, at the
ordinary altitude of cirrus clouds.. Since then, I have met with no
instance adverse to this view, but on the contrary, many highly
confirmatory of it. The point cannot, however, be considered as
determined, until placed beyond doubt by the concurrent testimony
of other observers, and I would beg to impress upon meteorologists
the importance of giving the subject their close attention. It is
obviously of very great consequence that this point should be
ascertained, since if found to hold universally or even generally
true, the movements of cirrus clouds, at the time when a cyclone
is approaching orv passing over, would be of great utility ir
indicating the direction of its progressive motion, which being
known, a little attention to the state of the barometer and the
wind, will suffice to enable an observer to predicate, with confidence,
aeneral characters or elements of the storm, such as its probable
violence, the manner in which the veering will take place, and the
point from which the wind will blow with the greatest force.”

“ Qur heaviest storms generally have a progressive motion from
S.W. to N.E., and the most frequent track of their centres, is a
line passing in that direction across the North of Ireland, and
the South of Scotland. A great number of these storms are
central in the Merse of Berwickshire, hence the barometric range
is greater in general here than at places sitnated to northward or
southward. The damage done by such storms is much greater
at places situated within the range of the Southern semicircle
of the whirl, at a certain distance from the centre, than at places
within the northern semicircle, or even in the course of the
central line. A remarkable instance of this was afforded by the
memorable storm of 7th January 1839. The centre of this storm
passed in a S.W. to N.E. direction, by Belfast, Dumfries, and the
Merse. The barometer here fell rapidly with the wind at S.E,
and rose with the wind from N.W., the wind in passing through
the westerly points having been comparatively light. In the
southern semicircle of the storm, particularly at Dublin, Liverpool,
&c., the violence of the wind was much greater than at this place,
and was most furions from S.W. In the northern semicircle,
embracing the central and northern districts of Scotland, the

wind blew from the easterly and northerly points, and caused
c 2
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comparatively little damage, The greater force of the wind in
the southern semicircle is readily explained by the consideration,
that in it the maximum force of the wind is composed of the
vortical force plus the progressive, whereas in the northern it
consists of the vortical minus the progressive. If we suppose the
vortical or rotatory velocity of the wind, in a storm such as that
referred to, to be 60 miles an hour, and the rate of the progressive
motion of the storm to be 15 miles an hour, the greatest velocity
of the wind across the central line, or axis, would be 60 miles, at
certain points in the northern semicircle 45 miles (60 —15), and
at others in the southern semicirele 75 miles an hour®

“ If the views stated above, relative to the motions of the upper
currents of the atmosphere at the elevation of the cirrus clouds,
be found to be correct, they may prove to be of particular utility,
in indicating at sea, or where there are no means of comparing
observations, the directions of the progressive motion of any storm,
and this is a point of essential importance to a thorough under-
standing of its other conditions.”

CHAPTER VI

SrECIAL PECULIARITIES PREVIOUS TO GREAT ATMOSPHERIC
CoOMMOTIONS.

Brsipes the familiar signs around an observer whose range of
view is extensive, who is accustomed to notice changes of weather
—and who duly watches his weather glasses ;—there are some
peculiarities less generally known,—which should be mentioned
in this special report.

A great fall of rain, or snow, much lightning, unusual cold, or
excessive heat, invariably precedes high winds or strong gales—
which are the dynamical consequences of extensive precipitation
of aqueous vapour or gas, condensed by cold into rain, hail, or
snow, deposited on earth or ocean—1liberating heat that ascends
with air rarefied—and followed by horizontal currents of wind—-
more or less powerful, according to the scale of disturbance.

Sometimes such effects extend over areas of thousands of miles,
sometimes they are lccally limited to a small island: but the
general causes and invariable effects are similar.

‘Whether electricity is a secondary cause of such effects—or their
consequence only—has been much discussed. Here it seems more
becoming in me only to state facts proved with vegard to this
mystery.

We know that changes oceur in Arctic regions—and in tropical
latitudes—on an immense scale of magnitude in some years, but
not in others. Icebergs invade the temperate zones—sometimes

et

* Tt should be remarked, that although cyclomes may practically be regarded as
funnel-shaped, or as sweeping over areas approximately circular at anv given
moment,—they are, in reality, to a cerlain extent, spiral, or irregular in their move-
ments,
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to less than fifty north latitude, or forty south. Excessive
droughts—or extraordinarily rainy seasons—and perhaps occasional
influences of great and continued volcanic eruptions, affect the
atmosphere on an immense scale, overruling and, as it were,
masking ordinary and regular, or normal, movements.

Such special peculiarities were noticed from 1857 to 1859. The
summer of 1859 was hot and dry, the two previous years were
similar, and the intervening winters comparatively miid. In 1858
a severe drought prevailed in Africa, America, the West Indies,
and Australia; and a mild winter followed in Western Furope,
but without a sufficiency of rain, so that during spring and
summer of 1859, drought was severely felt, especially in England.

Some violent local thunderstorms occurred, in summer, but not
till September was there any important rainfall.

In Afriea, however, at this time, the rains were excessive, and
the rivers swollen greatly ; so much that in even the sea entrance
of the Bonny there were three feet more water than usual, and
other rivers were similarly flooded by heavy rains in the interior
of the country.*

Turning to the Arctic Regions, as affecting our temperate zone,
on one side, while influenced by varying tropical conditions on
the other, it was found that in 1860 great quantities of icebergs
had accumulated on the coasts of Greenland, to an extent not
previously known for about thirty years.f

Those masses of ice must have been moved by some abnormal
cause, perhaps by the successive heats of 1857-8 and 1859 : and
such immense quantities—displaced from more northerly localities,
indicated an unusual action in the arctic zone, near Iceland and
Greenland, if not around the polar region.

To such natural and recurring events, of which the range is
not limited to a small space of earth’s surface, but extends through
wide zones of atmosphere surrounding the globe, perhaps our
remarkable variations of climate may be partly referred, rather
than to any of those fanciful conjunctions, or relative planetury
positions, so whimsically yet gravely described by ¢ Astro-meteor-
ologists.”

The connexion of these great changes with electrical tension,
with magnetic action, with the earth’s rotation, and with their
great wisible cause, the sun, is sufficiently demonstrated by
philosophers; though hard to trace, in detail, through special
instances, where many facts, of imporlance to the issue, may be
overlooked, if not altogether unknown.

Some eminent men of the first authority on such subjects, do
not think that “magnetic storms,”—or even auroras, are directly
connected with atmospheric currents, or have any special relation
to storms of wind, but there are many facts on record that seem
to point towards a different conclusion.

I have adverted to auroral exhibitions as preliminary to those
sensibly felt changes which occur subsequently, because, whether
really connected or not, their approximate coincidence seems to

* The late W, Laird, Esq., of Liverpool. t+ Sir Leopold M Clintock, R.N

—
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many persons at least deserving of record. Let me add here, that
among the more experienced seamen who have visited many climates,
an opinion prevails that lightning, the aurora, meteors, or shooti
stars,—are indicative of disturbance in the air,—and foretell wind
or rain, if not both, in no long interval of days.

But as this may be like faith in change of weather at the moon’s
quartering (a mere illusory deduction from coincidences, many of
which must occur within a day or two of limits bounding only
one week), I mention it now, merely with the view of inducing
further information.

That lightning in Aigh latitudes, antarctic or arctic, is a certain
indication of marked atmospheric disturbance—has been proved.

Besides several auroral, and some meteoric occurrences observed
during September and October, 1859, the following are worthy
of notice, as having been witnessed at Holyhead, and near Athlone,
the evening of the Charter storm.

Sir W. Snow Harris, wrote to me from Plymouth (10th Nov.
1859),—

““ My son, who is on the Holyhead works as a civil engineer,
under Mr. Hawkshaw, observed, on the evening of the late great
storm, a very interesting phenomenon, which should, I think, be
noticed. Hereis an extract from his letter:—°¢ Since Wednesday,
19th October, heavy breezes N.N.E. to N.N. W, with bitter storms
of hail, sleet, and rain. In the evenings, brilliant lightning, with
distant thunder ; Welsh hills covered with snow. Monday, 24th
October, this weather seemed breaking up; wind moderated ;
weather becoming mild. Tuesday morning, 25th, preceding the
gale, fine, with sunshine; light easterly wind, with a thick dirty-
looking sky to leeward, as if working up against the wind. The
wind freshening a little, but not very much; by-and-by, during the
forenoon, the sky became overcast, with a uniform dull mass of
vapour ; at 6 P.M. very heavy and dark ; wind had freshened to
a strong breeze. At 7, a strong gale from east ; night very dark.
I was then wualking into the town and was startled by what appeared
te be a bright ball of fire directly over my head ; the light of it was
intense ; it pierced through the heavy mass of vapour which
obscured the heavens, and_illuminated the whole bay and land
with the light of day. This meteor lasted from two to three
seconds. Very soon after this appearance, the wind increased to a
hurricane, and the rain came down like a deluge’

This was the evening and night previously to the wreck of the
Royal Charter. When we consider that for a week or two pre-
vious to this northern hurricanc we have had blood-red streamers
of aurora crossing the sky, and other electrical exhibitions, such a
phenomenon is important, and should be recorded.”

“ 1 observed, on the 12th, within a fortnight of the storm, blood-
red streamers reaching quite across the zenith, from the western
to the eastern horizon, about 7 to 9 P.M.,, most magnificent.

¢« This is worthy of remark, as connecting electrical action with
the source of such a storm.
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“ Holyhead Harbour Works,
¢ 20th November 1859,

“ It 1s with much pleasure that I send you a brief account of the
accurrence of a meteor of great brilliancy on the evening of Tues-
day, 25th October, understanding that a description of the circum-
stances attending this phenomenon will be acceptable to you. I
have heard of other meteors having been seen, both in this countr
and on the other side of the channel, at about the time of the late
heavy gale on 25th and 26th October ; but having been much en-
gaged lately, I have not been able to make proper inquiries
respecting their appearance.

“ On Tuesday evening, October 25th, at about 7.15 p.m., my
attention was suddenly arrested by the appearance, directly over
head, of a bright ball of fire, the light of which rapidly diffused
itself and illumined the dense mass of vapour then filling the sky
to such an extent that objects for a considerable distance around
me became visible as by day. At this time it was blowing a
pretty fresh gale from east, but the wind now began to in-
crease so rapidly that by 9 p.. a complete hurricane was raging,
accompanied by a deluge of rain; the wind continued increas-
ing until it appeared to have reached its climax some time
between 2 and 3 A.M. of October 26th, flying then into N.E,
soon after sunrise going to N., and by 10 Am. to N.N.'W,, from
which point it blew, if possible, harder than ever until 11 Am.,
when the weather began to moderate ;—the wind, in the afternoon
getting round to N.W. For about a week, previous to the gale,
we had very heavy cold winds varying from N.N.E. to NN.W,,
attended by bitter squalls of sleet, hail, and rain, varied in the
evenings by displays of most dazzling lightning, although the
thunder was slight. On Monday, 24th October, this weather
seemed to be breaking up; the day was fine, with light breezes,
and much warmer. The morning of Tuesday, 25th, was also fine,
with sunshine, and a light breeze from east; but by noon the sky
was completely overcast; the wind then gradually freshened, but
not much until 6 p.M., when the sky became very dense, and i
began to blow fresh, the night setting in pitchy dark. About an
hour from this time I observed the meteor I have mentioned.”

That this meteor may have been seen, at the same time, in
Ireland, the following letter to me shows:—

“ Dublin, November 9, 1859.

¢ As I understand that any information respecting the storm of
the 25th and 26th ultimo is acceptable to the Board of Trade, I
beg to offer the following : —

« T was at Belmullet, in the north-west part of the county of
Mayo, in October. There had been several days of beautifally
mild weather up to Wednesday, the 19th; on the 20th, there was
a change in the weather,—some cold showers, and in the evening
hail and snow storms, with wind, of short duration. This state of
things continued getting worse the mountains in the neighbour-

—
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hood being covered with snow ; and on Sunday night the roads
were two inches deep in snow where they pass through the Krris
mountains. On that evening I saw two balls of fire fall to the
earth from one of the snow-clonds. 1 left that part of the county
on the 24th, Monday, and proceeded to Castlebar and Ballinrobe,
where, though there had been, as I was informed, some snow,
there was none on the ground, but the air was very cold. On
Tuesday, 25th, 1 could perceive nothing at all unusual in the
appearance of the weather, till, at half-past seven, when in the
neighbourhood of Ballinamar and Ballyporeen, about, I should say,
12 or 14 English miles west of Athlone, the gky being free from
clouds, I saw, in the direction of the Pleiades, a meteor. At ﬁrst,
when I saw it, it was about the size of a star of the first magni-
tude ; it advanced sw iftly towards me for about four or five
seconds rapidly increasing 1in size, and appeared to be coming so
strmcrht towards where I was that it created alarm ; the colour
was an intense white light, similar to the electric spark. At the
end of the first four or five seconds 1t changed colour to a bright
ruby red, and it seemed (but of this I could not speak positively)
then both to change its course and to lose its velocity ; while the
red colour remamed was not more than one-and-a-half to two
seconds. It then burst into about, I should suppose, 15 or 16
bright emerald green particles, which, after remaining visible for
about two more seconds, disappeared altogether. I saw nothing
more that nicht. T arrived at Athlone about 12 o’'clock, and up
to that perlod the sky was quite clear and calm, and there was not
the slightest appearance of storm. I was much astonished to hear,
on my “arrival in Dublin, on the night of Wednesday, 26th, of the
violent storm that had taken place on the coast of Wales.

“ From the fact of the meteor appearing to come so directly
towards me at fivst, I should find great difficulty in giving a
correct sketch of it. I think after it changed its colour it seemed
to have decreased in diameter, and to have taken more the form of
a current than a solid substance. I am sure the whole duration
was not more than ten seconds, or less than seven.

“I should say the direction from where I was,—say 12 English
miles, as a erow would fly, west of Athlone,—was about north-
west or north-north-west.

“Of course it is impossible for me to say at what distance it
was from me; but if any other of your correspondents observed it,
some 1dea of its distance from the earth might be arrived at. It
was the most beautiful meteor I ever saw, and, with the exception
of one I witnessed in the day-time, a few years ago, in Oxford-
shire, which passed south over Southampton, and I believe the
whole of France, I have never scen one so large as it appeared
towards the end of the period of white light.

T could not but think that the fall of the meteor had some
connexion with the storm. Tros. T. CArTER.”
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Numerous other instances of a similar kind have been men
tioned ; but none so marked and definitely recorded have as yet
reached the writer of this report.

One fact more, of a magnetic character, should be noted, before
changing the subject. In page xxxi it is said that Mr. Cromwell
Varley, the well-known electrician, informed me he had observed
high winds, or rain, follow disturbances of electric currents along
the telegraphic wires. On one such occasion, a very marked one,
in 1861, he kindly wrote to me; and two days afterwards there
was a particularly heavy gale of wind.

SECTION 2.

Water.— Temperature.~ Lressure—— Wind,

Few Londoners have yet forgotten the state of the Thames in
1859. Deficiency of water supply during 1858 and 1859, and
great evaporation, (often to fourteen degrees of thermometrical
difference in Mason’s hygrometer,) caused a condition of its
liquid excessively disagreeable to eye and nose, if not actually
pestiferous.

Everywhere a want of water was felt, and this had been of con-
siderable duration. In August the heat reached 92° (in places
where usually summer heat is not above 80°), and the temperature
of evaporation was 78°, by the same hygrometer.

Hail and snow in the north, clouds and rain in the south, pre-
vailed before the ¢ Charter ” gale; and this wintry weather, on the
21st of October, seems the more remarkable as so rapidly follow-
ing very warm if not hot weather.

1t happened that the late Mr. Laird, who made several notes of
this and following days, was in the North of Ireland, near Garron
Tower, on the 2Ist. It was exceedingly cold, the air remarkably
transparent, and the Scotch mountains so distinct that every one
noticed their extraordinary visibility. There was much vivid
lightning to the southward.

Writing about these same days, the lamented Captain Boyd
said,—¢ On the 19th I was at Belfast, oppressed with heat, in close
« weather, with small rain. It was like a muggy May day. The
« next three days I was travelling along the east coast, cut to the
“ vitals by a piercing north wind, with snow and hail squalls.”

The barometer continued to fall. Near London that night the
temperature was only 22°* a degree of cold not often excceded
during a whole winter, and, on this occasion, the more remarkable,
from 1its sudden succession to very mild, if not warm weather.

On the 22d there were northerly, mixed with westerly winds—
great variations of temperature—within narrow geographical limits,
and barometers still low. \

On this day a friend told me his barometer had fallen very
much, and asked what it could be for, as the weather scemed fine.

* Tn QOnslow Square,



xlii REPORT OF THE METEOROLOGICAL DEPARTMENT

I replied, “ We shall hear of much wind and snow in the north,
“ the thermometer is so low.” That very evening 1 met some
relations, just arrived from Yorkshire, whose journey had been
delayed on the railway by a very heavy fall of snow, with a
strong north-east gale.

On the 23d much mixture, or contest of air currents was evi-
dent, the temperature being even lower (only 18° that night near
London), and the barometer remaining low, but unsteady.

The differences of temperature between the east and west
coasts of England were very remarkable on these days.

On Qctober 24th, with a low barometer and excessive differ-
ences of temperature, (in very limited spaces) there was not much
wind, or horizontal movement of air currents. The barometer
was low, and almost equally low, therefore generally expressive of
an extensive “area of depression,” a comparative vacuity, or dimi-
nution of fension, necessarily to be filled, or equilibrated, by sup-
plies, or by pressure, from other regions. If this were considered
as an extensive, but shallow basin—a lagoon, as it were, on a vast
scale, into which two streams are admitted from opposite directions
—one having the start of the other—their effects and motions
might be rather analogous to the recorded movements of the truly
fluid, however highly elastic air.

On this day, the 24th, it blew hard along the coast of Portugal,
from the southward, but no evidence has been obtained of any
storm, or cyclonic commotion at that fime in the Atlantie, to the
southward or westward of the British Islands,—mno proof of a
cyclone having originated considerably to the south-westward, and
having travelled across much of the ocean.

It was blowing strongly, from the northward, to the west of
Ireland, on that same day (24th), but no ship reported a storm, on
that or the previous two days.

As far as hitherto ascertained, the gale of October 25 and 26
appears to have had its commencement near the Bay of Biscay,
and its conclusion about Norway or the Baltic.

During the night of the 24th and in the morning of October
25th, there was no evidence of a storm moving towards England.
During the previous days there was a preponderance of northerly
wind (polar currents) over and near the British Islands. There
was no cyclonic commotion of any kind to the westward or south-
ward. It is very important to wnark these facts,—because ideas
have prevailed that all cyclones crossing our islands have travelled
far—even across the Atlantic, from the south-west. Plausible
theories, and elaborate diagrams have been published, —intended
to show how cyclones had travelled—not only across the Atlantic
Ocean from near the West Indies, but (baving there altered their
course, or recurved,) actually all the way from the coast of Africa.®

That such storms do travel, like eddies in water, a considerable

* Redfield's track of the storm of Scptember 1833, and other tracks shown by Sir
Willilam Reid, in bis invaluable works.
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distance, during two, three, or four days, has been demonstrated ;
but any further extension of their progress bas not hitherto been
satisfactorily proved.

Consecutiye storms, at the meetings of main currents, in zones
of latitude, at certain periods, have had appearances of continuity.
The familiar instance of the Charles Heddle has so often been
adduced as proof of continuing circuitous action, or gyration, that
it may seem injudicious to doubt the evidence; but knowing how
frequently circuits, or cyclones, succeed each other, rapidly ; and
how unreliable are some of the earlier logs of events in a storm,
written after its cessation, especially respecting directions of wind
and courses steered, when waves and storm blasts were the guides,
not the oscillating compass, (if indeed zkat had not been washed
away, as in the Charles Heddle's case) ; it does not appear accordant
to experience, and enlarged acquaintance with the subject, to
imagine that such atmospheric eddies are, sui generis, erratic, and
80 considerably independent, as to cross a wide ocean,

At midnight of the 24th and very early on the 25th, a ship
named Alipore* was between 46° and 47° N. lat,, 13° and 14° W.
long. crossing the Bay of Biscay, and, therefore, to the south-
west of the British Channel. She had the barometer then at
28-98 with the wind at N.N.E. (true) blowing hard. Clearly (by
our charts) there was no storm then to the westward of her. It
was on the other side, but near. Its central part was at the
entrance of the channel, not far from the Land’s End. The
Alipore had come from the south-west. No cyclone or strong
wind had passed her from the southward. She met a north-east
gale. The Alipore could not have overtaken a cyclone, supposing
it moving only fifteen miles an hour to the north-eastward, bodily.
Had it travelled from far westward, or south-westward, it must
have overtaken, and passed that ship. Another ship, the Neikar,
passed down channel, to sea, on the days immediately preceding
the 25th. She met no storm. A ship belonging to Mr. Laird
met none.t More * crucial ” instances could not be desired.

In the morning of the 25th, there was a strong gale from
south-west to south-east, over Portugal, Spain, France, and Eng-
land. This was a warm, and very wet wind, which did not raise the
then low barometer. Fog, dense clouds, or heavy rain prevailed.
At this time a northerly and cold wind was blowing in the
Atlantic, and soon it contended against the warm, wet, southerly
wind, from which its chilling influence caused the precipitation,
or_deposit, of vapour, in fog, or rain. Both these winds were then
blowing towards (afterwards around) that area, of the region near,
in which the barometricul depression was greatest.

At this time, in Ireland, at Kingstown, there was a very dense
fog,—so dense that (said Captain Boyd) <although I fired full

* Belonging to Mr. Lindsay, M.T. 1 See page xlvi.
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‘“ charges from guns on the seaward side, the packet (for whose
gu1dance into port I intended them) though not more thun a
mile distant, only heard a few. The focnbell was heard by her,
only as the fog ‘lifted’ for a time, when she was about half
a mile from the bell. In the afternoon it cleared to a fresh
north-east wind. Not till near midnight had we the gale, fierce
“ and startling, at the ship.” ¢ The tide was unusally high.
“ The weather had been singularly ominous and threatening for
some days; so baffling also as to perplex the oldest and most
weatherwise pilots.” *
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The Channel squadron, under Admiral Elliot, not far from the
Eddystone, had a strong south-east gale all the earlier part of the
25th, but about three in the afiernoon the wind ceased, and the
sun shone, though the sea continued ¢ towering up and breaking.”
The barometer, on board, was then 28:50. Suddenly, in less than
half an hour, (the barometer having begun to rise) a blast swept
furionsly over the ships, from north-west; and during the next
three hours it blew with the force of a hurrlcane There, then,
at three o’clock, was a lull, or vortex, of the storm, occasioned by
an opposition of contrary currents of wind. At half-past five
that afternoon, Mr. Laird was in a railway train near Reigate,
that was struck so forcibly by a violent squall from south-cast
that he ¢ thought the train would be capsized” It was so very
sudden, and heavy, that every one was alarmed.

According to the most reliable accounts the centrical area,
where the barometer fell lowest, and towards which the winds
blew, while distant, and around when near, was over Cornwall
at about three o'clock in the afternoon of the 25th, and over
Lincolushire at nine pext morning, baving thus advanced about
250 miles towards the north-east (true} in eighteen hours, averag-
ing, therefore, 14 miles an hour over land.

During the advance of the centrical area (a VarymO" space, 1n
which there was heavy rain but very little wind,) from Cornwall
to Lincolnshire, all places south-eastward of the line between
them (axial line of the progression shown by charts, or axis of
the cyclone), had a storm veering from south-eastw ard through
the south to south-west, west, and north-west ; while all those
places north-westward of the axial line of progress found the same

* Captain Boyd adverts to a very dense fog. Sir W. Spow Harris quotes,—
“ When morning mists come from the hills,
And the huntsman’s horn is free,
Fine weather reigus:—but, woe the time,
When the mists are from the sca.”

Pressure of westerly winds, and a low barometer, raise the sea level, temporarily,
round the British lslands. Nerth-casterly winds, and high barometer, have a con-
trary effect, driving the surface water, bodily, seaward, towards the ocean, from
comparatively shallow * soundin gs.”

Detore a gale is felt, its advent is often signified on the shove, or at Light-ships,
(such as those of the Kish, Cockle Gat, &e.,) by the undulation or swell that sets in,
caused by the then distunt gale. I'rom Valentia 1 bave been telegraphically warned
of a coming gale, by heavy swell on the shore a day before the wind commenced.
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storm veer round from south-eastward, through east, north-east
north, and to the north-westward,

This is beautifully proved by facts, as to general limits and
direction ; but no proof is given of the contour outline of that
area, which, probably, varied considerably as it passed over Corn-
wall, near the Welsh Mountains, or across the Midland Counties.
Excessive quantities of rain fell on the south-east side of, and
within the area, as it progressed north-eastward. Comparatively
little or none on the north west side of that centrical space.

So limited was the actual gyration, that it only extended to
Kingstown, hardly to Dublin, and did not affect France, beyond
a few miles inland. Thus its diameter scarcely reached 400 miles
at the utmost, but often was nearer 300, (as the charts show,) and
therefore while there was a storm from every point of the compass,
around the progressive vortex above mentioned, the greater part
of Ireland, especially its west coast, and the west of Scotland,
had but little wind. The weather there was actually fine.

While there was an area of extreme barometrical depression
about Cornwall, the Channel, and the “edge of soundings”
towards the Bay of Biscay, there were two strong currents of
wind advancing towards that place, one from the northward, and
another, then strongest, along Portugal and across France from
southward. Their encounter occurred near the channel entrance,
and from that time, on the 25th, the two bodies of atmosphere
that had been drawn towards the same place, to restore due equi-
Iibrium, mutually pressed on to maintain advance, while their place
of gyration, an immense eddy, was forced north-eastward by the
overpowering mass and momentum of the southerly (or tropical)
current. But this eddy, or cyclone, commenced on the 25th, and
had almost expended its energy on the 27th, near the coast of
Norway, having lasted between two and three days, as a definite
and (mathematically proved) continuous circulation, or circuit.
While the centrical area was moving north-eastward, from 10 to
20 miles an honr, the sensible velocity of wind, estimated, (by
comparisons with measured pressures and practical experience, not
only then but at other times), could not have been less than 60
nor much more than 100 miles an hour. Probably at the strongest
part, on the south-east side of the circuit, the velocity was about
80 miles, added to near 20 for the cyclone’s advance, making 100,
while on the other side about 60 was the utmost.*

It has been observed that places in Scotland had no re-
markable wind during the night of the 25th. When it blew
hardest on the northern coasts of DBritain, from the eastward, on
the 26th, there was but little wind in the British Channel or
Treland. This shows, in connexion with the facts immediately

* With many erceptions, caused by local circumstances, and by the very varying
effect of heavy gales; owing to the great elasticity of air, to its eddyings, and to
numerous obstacles to the wind’s swift advance horizontally. Remarkable streams,
or tather thread-lines of force have been noticed at Observatories, especially by
Dr. Robinson, of Armagh, whose anemometrical investigations, in conjunction with
those of Dr. Lloyd, have been so valuable to their followers.
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preceding the circular or gyratory movement which commenced
near Cornwall, that the nearest quantities.of air were pressed by
ordinary dynamical laws towards the place of deficiency, and that
the two great normal movements of atmosphere, from and towards
the pole, were immediately affected by the local and temporary
disturbance of equilibrium.

CHAPTER VIIL
FurTHER REMARKS ON THE CHARTER STORM.

IT may be useful to reconsider the progress of this storm with
reference to the condition and eircumstances of surrounding regions.

It Las been noted that the west coast of Ireland, and a large
proportion of that island, were not affected at all. Scotland was
not reached on the 25th, but was so subsequently. Neither
the Alipore, nor a ship sailing from the Channel,* (on the 23d,)
nor any other vessel, felt its influence dbefore the 25th.

As the Neikar left Channel soundings on the 23d, having been
off Scilly on the 21st, she must have crossed any cyclone advaucing
from the south-westward, or from the Atlantic Ocean.

One of Mr. Laird’s African vessels sailed from Liverpool on the
24th, No storm was encountered. Only strong northerly winds
were found, as she went to the westward, southward. But the
barometer was generally low, over at least a thousand square miles
of sea and land, and had become so gradually during many previous
days,—about a week, indecd.

The lowest point then reached, however, was not nearly so low
as has been Anown, nor was it even equal, in depression, to that
caused by the subsequent storm, of November lst{, which may
have been caused by the rapid shift to the northward, and by so
much polar current resisting the southerly mass,

On board the Alipore 2898 inches was the lowest registered
pressure. The Channel squadron noted 28'50. In London, at
my house, the mercury was rather below 29 inches, (reduced to
sea level and 32°,) rain being incessantly heavy, and wind violent
from southward all the earlier part of the night.

At this time the Royal Charter was making way round Anglesea,
close in shore, to her fatal anchorage, on the north side of that
island ; where the full force of next day's tempest, from the
northward, was felt, and that doubly powered ship, of iron, which
had circumnavigated the globe, was destroyed, with nearly all on
board, in one short hour, about seven in the morning. With
her power of steam, in addition to that of sails in perfect order, a
few hours on the starboard tack, with but little way, would have
saved her. So much, at such a time, depends on individual judg-

* Nejkar, of IHlamburgh, Captain Drolin,

t Piddington, India, 26-47 inches? Clouston, Orkneys, 2745 inches, Y¥oward,
Tondon, 2773 inches. Teid, West Indies, 27°00 inches. Daniell, Chiswick, 2860
inches. Flecent observations in the North Atlantie, in 48° lat, with Kew barometers,
have been as low as 28 inches.
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ment. Another ship but a few miles off, a wooden sailing ship,
not a steamer, the Cumming, and several smaller vessels, acted
thus—stood to the westward—and not one was wrecked, nor even
injured materially.

Unfortunately many cases might be cited of a similar nature,
in other storms, where accidents, heavy expenses, or great losses,
have been traced to similar errors in judgment.

It has been supposed by many persons, and asserted authori-
tatively in public prints, that if warnings had been given from
Lighthouses, or salient points on the coast, the Royal Charter
might have been saved. -

Now, it is extremely desirable to separate what is practicable,
and may be accomplished, under any or some conditions, from that
which is only supposed to be so, yet so much wished for, that the
means of effecting the object are over estimated.

The Royal Charter could not have made (seen) the land in
time, or sufficiently plain, to make out a signal. It was raining
and dark on that afternoon and evening. Holyhead, the high
mass of land behind it, and bright lighthouse lights, were distin-
guishable, but nothing more.

No warning signal from the land could then have averted the
consequences of erroneous management.

That ship had excellent instruments on board when she left her
last port—they should have given sufficient notice—but had they
not becn there, or had their indications been unheeded, those of
the heavens should not have heen disregarded—overlooked they
could not have been from any ship—and were not by the
Cumming, or by numerous coasters.

While the storm was most violent against Anglesea Island, its
force was not excessive at Liverpool. The strongest part of the
north-west side of the cyclonic circulation did not sweep over that
town till shortly before noon of the 26th. Mr. Hartnup wrote to
me, “ The storm on the 25th and 26th of October did not reach
“ Liverpool till about 12 hours subsequent to the wreck of the
« Royal Charter.”

“ We had at the Observatory, Liverpool, light winds until § A1
“ on the 26th, when the gale first reached us. At 11.45 AM. the
“ extreme pressure was 28 lbs. on a square foot, and the greatest
“ horizontal motion, measured hourly, was 57 miles between noon
“and 1 p.M. The direction of the wind being N.N.W.” (true®).

The greatest force recorded at Liverpool, was 42 1bs. to the
square foot, in December 1852, when the velocity was 70 miles
an hour. At Lloyd’s, a pressure of 38 has heen noted by a
similar instrument (in February 1860), aud during the St. Kilda
storm of October 1860, the force was 28 1bs. At Lord Wrottesley’s
observatory, on the summit of a rising ground 1n Staffordshire,
no pressure has been noted exceeding 16 lbs. on the square foot,

* At the Liverpool Observatory, on one of the northern quays of the Mersey,
there are local circumstances common to valleys or low places near heights, influencing
the direction as well as strength of wind.
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since his lordship first placed an anemometer there ; being a
remarkable instance of the modifying effect of certain local
circumstances, or an inland position. That, generally speaking,
(allowing such ezceptions as those of local storms or whirlwinds,
as, for example, those of Calne, and Clifton,* in 1859), there is
much léss strength of wind, continuously, in inland places, is
shown by the full regular growth and rich foliage of trees, in con-
trast to the stunted, inclined, and scantily leaved trees of a sea
coast, exposed to prevailing winds.

A letter from Dublin said, “In England you have had this
“ tremendous gale (October 25-26.) Here it was not felt. The
“ barometer fell much, but nothing followed.”

Captain McKillop, R.N., informed me that ¢ during the gale
« which swept the coast of England and Wales, when the Royal
« Charter was lost, a dead calm, and a sharp frost of unusual
« gseverity for the country (Ireland), was experienced along the
¢ coast, from Westport to Galway, the wind going round from
« north-east to south-east ;—when the frost ceased, and a most
¢« unusnal quantity of rain fell, with light variable winds from
« south to west.”

A vessel returning from Iceland 1 had heavy gales from N.N.E
(true) between October 23d and 28th. This was in latitude 64°
to 61°, and longitude 28° to 23°. On the 24th, 25th, and 26th,
the wind’s force was stated at 10 to 11.1 During the whole of the
time, when variable or southerly winds prevailed, eastward of
Ireland, as well as while the polar current alone was felt between
Ireland and the DBaltic, across France to Spain, and in the
eastern Atlantic,—during the whole of this time, the expeditionary
vessel Wyman, employed by Colonel Shaffner to explore a sub-
marine track for his intended telegraphic communication, was in
northerly (or polar) winds, on four days extremely strong, with a
high barometer.

On the 28th the barometer had risen considerably in general,
but not to its normal or par height.§ Winds were variable, and
temperatures extremely so. Much rain fell.

On the 29th there was a local cyclone apparently at the
meeting of northerly and southerly currents of wind, near the
east coast of Scotland in the North Sea. This had not travelled.
It grew and then diminished in one locality. There was much
variation in the temperatures of even neighbouring places, showing
great mixture of air currents. There was little wind, and that
very variable—in many places from the land to the sea—the land
having been considerably chilled by previous northerly winds,
by rain and evaporation, while the sea retained nearly uniform,
and, at that time of year, rather higch comparative temperature
(October 30).] With baromecters everywhere low, and falling,

* Mr. Burder’s account,

1 The bark Wyman, Captain Baker, with Colonel Shaffner.
T In her log, kept carefully.

§ Near thirty inches (20-04 to 30-00).

|| Averaging then 48°.
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ominous skies and increasing warmth, with south-easterly winds
approaching towards the north-east, it was seen that another gale
might be expected immediately; and next day, 31st, it com-
menced in Ireland, having been felt heavily in the Atlantic, at a
considerable distance, previously.

On the 1st of November, this storm’s centre crossed Ireland, the
north of England, and then, on the 2d of November, appeared
to diminish rapidly in its strength as it overspread the North
Sea, progressing towards Denmark. A more distinctly marked
cyclone than this as it appears demonstrated on our charts, it is
hard to imagine. That it existed three days is proved, and that
it centrical area progressed eastwards about fifteen miles an hour,
on an average, cannot be far from the truth. The barometer fell
before this storm, considerably lower than it did before its more
generally remarked precursor, and the thermometer was much
higher. These indications showed preponderance of the southerly
(tropical) element over that from the polar direction; and that
the meeting, place of gyration, or node, was therefore further
toward the north.

That its direction of progress should have been nearer eastward,
across the British Isles, instead of more northerly (in consequence
of such southern predominance) may have been a consequence of
the Scottish mountains, three to four thousand feet high, impeding
such a course as would have been taken across open sea.

At the Board of Trade, at Kew, and at Brompton, the lowest
barometrical reading in the night of the 31st October, or
morning of November 1st, was 2880, the thermometer in open
air being then 50. It has been stated that there the lowest on
the night of the 25th was 29700 (sea level and 32°), and the
temperature then 25°. Two aneroid barometers, considered to be
good instruments, near T.ake Windermere, fell to 28709 and
97°70 (approximately reduced to sea level) the night of the 31st.
The first of these showed 2877, nearly (reduced) the night of
the 25th of October.*

On the 29th, Colonel Rogers’ barometer had fallen to 28742,
and at 11 .3 on the 31st to 28°27; but nothing of consequence
followed besides rain; no strong wind. At eight next morning
his barometer showed 2809, and at 3 p.M. the sky had cleared,
the glass was rising ; Windermere had felt no storm, and did not
experience any strength of wind afterwards. This 1s by no means
a sinoular case, but is quoted here as one of the well-marked
exceptional anomalies that occurred during this storm of No-
vember 1st as well as that of the 25th October, on which occasion,
also, Lake Windermere escaped undisturbed. Colonel Liogers
said of that time (Tuesday night 25th October) :—* My aneroid
“ fell to 28 601t at night. Rain fell, but no remarkable wind
« geenrred, It was fresh and gusty, but at no time severe.’

* From Captain Hemming, H.I.C.8., Colonel Rogers,and Captain Crowe. Reduced
to sea level and 32°. 156 and 200 feet, having been estimated as their respecive

elevations. ) . .
~+ 2877 reduced to mean sea-level, or half-tide height, and to the freezing pomt of

Fahrenheit.
d
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Similar exceptions occurred in Ireland, Wales, and Scotland ; in
some degree resulting, probably, from the sheltering or deflecting
effects of bigh land, but chiefly from the very diversified action of
violent winds, expanding and expended, in some places, and so
extremely compressed (as it were) and elastic at others, that heavy
weights are lifted, large trees snapped asunder, or laid prostrate,
and strong buildings unroofed.

SECTION 2.

Gale of 31st October and 1st of November.

On the 31st Qctober, there was a circulation of wind around =«
place about two hundred miles west of Ireland; barometers indi-
cating very diminished pressure everywhere, but particularly to
the south-westward of Ireland, and thermometers showing great
differences of temperature. Extreme cloudiness, much fog, and a
good deal of rain prevailed during the 30th and 31st. It became
evident that a southerly gale was impending. Barometers near
London fell to 28 76 at midnight of the 31st, the thermometer,
exposed, being then 50°. (Near Lake Windermere 28 09 was
the reduced height, soon after that time.)

A steamer, in the Channel, on her passage to Cork, during
this night (31st), and the following day, thus describes the
weather :—

¢ On Monday (31st) and Tuesday following, 1 had a very severe
gale in the English Channel :—Noon, October 31st, wind S.E.
fresh, dark gloomy weather, barometer 29°0° falling. At4 h.pM.
increasing wind with rain at times. Barometer falling, dark and
cloudy weather at 9 h. M. In a heavy arched squall of both
wind and rain, attended with vivid flashes of lightning, the wind
changed to W.N.W. Midnight, blowing severe gale from west,
with low white haze, over which showed a clear sky. At 1h.
30m. A.M., the appearance of the western horizon was like thick
smoke, the stars visible to the eye like balls of fire through the
black haze, very vivid lightning from the same quarter.”

¢ Barometer then down to 28-50°. There was at this moment a
lull, and the wind felt quite warm; (I have felt a heated wind
similar in the West India hurricanes, also in the tropical belt of
calms during heavy squalls, more particularly when accompanied
by lightning, near the Line ;) a fierce gale then commenced, the
ship could not be steered, and fell off broadside to wind and sea
(then running very high), and roiling the lee paddiebox nearly
under water; the gale so continued unabated till daylight of
Tuesday, with fierce gusts. On the horizon a white haze was
visible about masthead high, partly drift or water blown up from
the surface. With this appearance the gale lasted all the day, till
at 4 h. P T perceived a lull, and found the barometer inclived
to rise. At 6 h. P.M. between fierce squalls, and lulls at intervals,
the gale moderated to a strong wind, with sea decreasing.”

A letter from Bute Docks, Cardiff, stated :— The gale of the
¢ 1st of November began here at noon of the 31st. The wind
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“ was then east, (magnetic). It veered round to the S.SW,
“ blowing heavily. At midnight it was W.SW. (S.W. true),
¢ with lond thunder and lightning, and terrific squalls, with heavy
 rain ; and so it continued till after noon of the lst, when the
“ gale abated here. The heaviest of it was from W.S.W. (8.W.
“ true).

At Dublin and at Kingstown at 10 o.M, on the 31st, it was
blowing strong from the north-east, at sunset a gale from E.S.E.
with rain,* at 11 P.M. from north-west, with a great deal of
lightning, and at 10 A.M. on the 1st from west.

It blew hard all the morning of the 1st; a good barometer in
Dublin fell to 28010, at 8 A.M. while the wind was west.t

At Liverpool the extreme pressure shown by the Observatory
wind plate wag only 14lbs. on a square foot. This was at 8 A.m,
the wind being then W.S.W. true, (west magnetic). The utmost
hourly horizontal motion that day was but forty miles, showing
that the greatest force of that gale did not reach the entrance
of the Mersey.

‘At this time the Wyman, chartered by Colonel Shaffner for
exploring a northern submarine line, was near 62° latitude, and
18° longitude, in a very heavy south-easterly: gale.

The much lamented Captain Boyd told me that the night of
the 29th was fine at Kingstown; on the 30th the weather was
gloomy and threatening, on the 31lst a strong gale was blowing
from north-east, while at Cork he heard it was south-east (mag-
netic.) Between 3 and 4 P.M. on that day the barometer fell, at
Kingstown, from 29-30 to 29-00 in less than one hour, the wind
being south-westward—the tides much affected.

On November 1st at 2 A.M. the barometer at Kingstown showed
28:50 afloat. Heavy north-west gales followed at Cork, likewise
thunder, with lightning and rain. The chart shows a very re-
markable rotation of wind around the Solway Firth and the
“ Merse ” of Berwick. That circuit or gyration had progressed
across the north of Ireland from at least two hundred miles to
the westward (as several ships’ logs prove) and diminished or
dispersed towards the Baltic, apparently ; but its exact direction
and condition, after reaching the North Sea, facts are yet wanting
to demonstrate accurately.,

SECTION 3.
Resulting Impressions.

The general impressions caused by this investigation seem to
be principally, that,-—

1. The gyratory movements of wind, usnally called cyclones,
are consequences of the meeting of great air currents.

2. When so caused, in any part of the world, they rotate, as
eddies, during a certain time, more or less limited, not exceeding

* EN.E. ? ,
t If a hundred feet above the sea level, this would be about 2?{'] (:) inches,
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four complete days and nights without interruption, but usually a
much shorter period.

3. Cyclones originate on one side of the Atlantic, and traverse
to the other, is a fallacy arising out of an insufficiency of facts,
and consequent erroncous combination of the details of various
consecutive gyrations, since proved to be frequent. )

4. When such an atmospheric commotion happens, it is not
usually an isolated occurrence, but one of many such, similar in
nature and origin, though unequal in extent, duration, and force ;
not taking place at exactly the same time, necessarily, but pre-
valent in a certain zone or region of the world during a few days,
or weeks, or a season.

5. The conflicting action of two currents, opposed in much
peculiarity, as well as in direction (a feature connected with
electricity ?) not only originates a cyclone, but tends to continue
its striking qualities of a wet warm side, and a dry cold one,
owing to the continued access and addition of air from each of
the currents (between which is the eddy), as place is made by
immense precipitation of vapour, in rain, hail or snow, supplied
from the vaporous side, as speedily as precipitated, or absorbed
by the chilling and drying influence of the antagonistic current
from a polar directiou.

6. These cyclones originating in opposition of currents other-
wise caused, are different from local whirlwinds, occastoned by
rarefaction, or by electrical action, as in sand colummns (of the
desert)® and water-spouts.

7. When opposing currents meet, their masses must continue in
motion a certain time, either rotating, or ascending, or going on-
ward horizontally in combination.

8. Masses of air, either of polar or tropical origin, so to speak,
returning, when driven back by stronger opposition, at first, and
for a certain time, retain the characteristics of their peculiar and
very different natures.

8. And-—that a new feature has been noticed, as follows :—-

The researches and investigations of Beccaria, Quétélet, De
Saussure, Faraday, Crosse, Delmaon, Thomson, and others,
showed some time ago, that during the prevalence of northerly
(polar) currents of air, electricity (positive or plus) was more or
less active, or developed. That in the contrary, southerly (tro-
pical) current, there was no such action, no clectricity in excess, no
positive or plus, and but little, if any, minus electrical evidence.

Having often noticed effects on certain instruments, used as
weather-glasses, that did not seem to be caused by pressure, or
solely by temperature, by dryness, or by moisture; having found
that these alterations happened with electrical atmospherie changes
that were not always preceded or accompanied by movement
of mercury in a baromcter, and that, among other peculiarities,
ncrease or diminution of wind in the very “hcart ” of the trade

* Baddeley’s Whirlwinds and Dust-storms of India, &e.
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winds, caused effects, while the mercurial column remained un-
altered, or showing only the slight intertropical diurnal change (as
regular there as a clock.*) I had long felt sure that another
agent might be traced. .

More than a century ago what was called a ““storm glass”
was sold in this country. Who was the inventor is very uncer-
tain,

Since 1825 I have generally had one or more of these glasses,
as curiosities rather than otherwise, for nothing certain could be
made of their variations until lately, when it was proved, at least
to my own conviction, that if fixed, undisturbed, in free air, not
exposed to radiation, fire, or sun, but in the ordinary light of a
well-ventilated room, or outer air, the chemical mixture In a so-
called storm glass varies in character with the direction of the
wind, not its force, specially (though it may so vary, in appearance
only) from another cause, electrical tension.

As the atmospheric current veers toward, comes from, or Is
approaching only from the polar direction, this chemical mixture t
(microscopically watched) grows like fir or fern leaves, hoar frost,
or crystallizations.

As 1t tends to the opposite quarter, the lines or spikes,—all
regular, hard, and crisp features, gradually vanish. Before and
in a continued southerly wind the mixture sinks gradually down-
wards in the vial, till it becomes shapeless, like melted sugar.

Before, or durmg the continunance of a northerly wind (polar
current) the crystallizations are beautiful; (if the mixture is correet,
the glass a fizture, and duly placed. The least motion of the
liquid disturbs them. The glass should be wiped clean now and
then, gently, if exposed to rain, ov dust.

While any hard or crisp features are visible below, above, or at
the top of the liquid (where they form for much north wind) there
is plus electricity in the air; a mirture of polar current co-existing
in that locality with the opposite, or southerly. When nothing
but soft, melting, sugary substance is seen, the atmospheric cur-
rent (feeble or strong, as it may be), is southerly, unmixed with,
and uninfluenced by the contrary wind.}

By repeated trials with a delicate galvanometer, applied to
measure electrical tension in the air, I have proved these facts,
and now find them useful for alding, with the barometer and
thermometers, in forecasting weather.

Temperature affects the mixture much, but not solely ; as many
comparisons of winter with summer changes of temperature have
fully demonstrated.

* Humboldt’s ¢ Personal Narrative.”

1 Camphor-—nitrate of potass and sal ammoniac—partly dissolved by alcohol, with
water, and air, in a hermetically sealed glass vial.

I A confused appearance of the mixture, with flaky spots, or stars, in motion, and
less clearness of the liquid, indicates south-east wind, perhaps a gale,
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CHAPTER VIIL

Inpucrtiong PrROM FAcTs—CONSIDERATIONS IN CONSEQUENCE,
METEOROLOGICAL DYNAMICS—FORECASTING WEATHER,

WE have ascertained that in our latitudes there is a continuous
alternation of air currents—each specifically different, and denoting
approach by marked characteristics : and we have proved by suc-
cessive series of simultaneous statical observations, over a wide
range,—embracing Scotland, Ireland, all England, and adjacent
islands,—that while these alternating or circuitously moving cur-
rents are thus incessantly passing—the whole body of atmosphere
filling our temperate zone is moving gradually towards the<east—
at an average yate of about five geographical miles an hour.

During strong westerly winds this eastward motion is %reat]y
increased ; and in easterly gales it is proportionally diminished, as
measured by its passage along a horizontal surface of earth or
ocean. Knowing these circumstances, and having accurate statical
observations, of these various currents, at selected outlying
stations,—showing pressure, (or tension), temperature, and relative
dryness, with the direction and estimated borizontal force of wind
at each place simultaneously, the dynamical consequences are
already measurable approximately, on geometrical principles; and,
judging by the past, there appears to be reasonable ground for
expectation that, soon, meteorological dynamics will be subjected
to mathematical analysis and accurate formulas, The facts now
weighed and measured mentally—in what may be correctly called
¢ forecasting ” weather—are-—the direction and force of each air
current, or wind—reported telegraphieally to the central station in
London, from many distant stations; their respective tension and
temperature, moisture or dryness, and their changes since former
recent observations.

These show whether any or either movement or change is on the
ncrease, or decrease—whether a polar current is moving laterally off
—passing from our stations towards Europe—orapproaching us from
the Atlantic—whether moving direct towards the south-westward
with great velocity orslow progress. If moving fast, in the direction
of its length, it will approach England more from the east—1its
speed direct being twenty to fifty or eighty miles an hour—while
its constant lateral or easterly tendency (like a ship’s leeway, in a
current) being only five miles an hour is then insensible to us—
(though clearly deducible from other facts ascertained), and is so
much in alteration of actual direction, as well as of what would
otherwise be the velocity of the polar current.

‘With the opposite principal current—the equatorial or souths
westerly, more briefly and correctly tropical—similar but opposite
results occur—the direct motion from a south-westerly quarter is
accelerated—sensibly to our perception—by part of the ecastward
constant (about five miles hourly)-~and, therefore a body of air
approaches us sooner (other things being equal) from the westward,
than it does from the eastward.
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To seamen accustomed to navigate in ships making leeway—
while in currents setting variously over the ground—such move-
ments, complicated as they may appear, are familiar, Questions
relating to composition and resolution of forces—ocurrent and tide
sailing, allowances for drift, heave of sea or swell, and ordina
leeway—enter into every midshipman’s examination, before obtain-~
ing a Lieutenant’s commission.

Two other remarkable features ought to be pointedly remarked
here not merely because they have not been previously described,
but because their consideration is necessary in this new and inter-
esting kind of dynametry.  One is the disposal or progress of two
bodies of air united, or mixed, or contiguous to each other, after
their meeting—either directly opposed or at any angle—on the
earth’s (or ocean’s) surface. - They do not vanish:—They cannot go
directly upwards —against gravitation :— Westward they cannot
generally go when there is collision or meeting, because the mo-
mentum, elasticity, and extent of the tropical ¢ anti-trade”*
usually overpowers any direct polar current, or rises over it, and
more or less affects the subordinate below, by the friction of its
eastward pressure. Downward there is no exit-—eastwardly
(towards the east) the accumulating air must go—and this tendency
continued causes the varieties of wind from the westward—being
more or less mixed—more or less purely polar or tropical as either
one prevails in combination.

The other point, to be noted, is :—After a body of air has
passed, and gone to some distance southward, or northward, it may
be stopped by an advancing and more powerfol mass of atmosphere
which is moving in a direction contrary to, or diagonally across its
line of force. If their appulse be gradual and gentle, only a check
occurs—and the weaker body is pushed back until its special qua-
lities, respecting temperature and moisture, are so masked by those
of its opponent as to be almost obliterated. But, if these currents
meet with energy—at very different temperatures and tension,
rapid changes are noticed as the wind shifts—and circuitous eddies,
storms or cyclones occur.

Otherwise—when their meeting is, as first mentioned, gradual
—there is the refurn of a portion of either current (which pre-
viously prevailed) either direct or deflected—deflected even
through more than one quadrant of a circle—by its advancing
opponent—and retaining for some considerable time its own pre-
vious characteristics.

Thus we have, for short times, cold dry winds from the south-
west, instead of the usual warm and moist ones:—or winds of
this latter kind from the north, instead of cold ones. The cir-
cuitous tendency of airin motion—and the numerous impediments
to its horizontal progress, such as land, ranges of mountains, hills
or even cliffs—induce many a deviation from normal directions,
extremely puzzling to the student of this subject ; but so retentive
is air of its tension and temperature, for a time, that, like currents

#* Qir John Herschel’s excellent term.
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in the ocean, each may be traced by its characteristics as long
as within our island web of stations. When the polar current is
driven back by a tropical advancing from a southerly direction
gradually—their action united becomes south-easterly (from the
south-eastward), and as the one or other prevails, the wind blows
more from one side of east or from the other.

Time is required to produce motion in the air—horizontally—
time is indispensable for its gradual cessation from movement.
Statical effects are noticed, at observatories—or by careful obser-
vers anywhere—hours, or days, before dynamical consequences
occur.

SrcTioN 2.

American Facts and Views.— Weather Maps.— Forecasting
Weather.

Remarkably in corroboration of views expressed in these pages,
are the following extracts from Professor Henry’s letter to Greneral
Sabine, dated Smithsonian Institution, July 1, 1861.

Although the American meteorolcgist has treated his subject
under a different aspect, the facts stated have value from another
point of view. He has had wavelike undulations in mind, where
others may trace continuous horizontal motions of air.

“ We are making good progress in collecting materials for stu-
dying the peculiarities of the climate of this country, as well as
some of the general laws of the changes of the atmosphere.

“ Our system of telegraphing the weather during the last winter
was a source of great interest, ¥ * * *

“ When our reports are full, particularly from points directly
west of this city (Washington), we scarcely ever fail to be able to
foretell, for nearly a day in advance, the state of the weather.

““ We have two classes of storms, one of the cyclone character,
which follows the general direction of the Gulf Stream, overlapping
our coasts, and the other the ordinary storm common to the
temperate zone. The latter come to us from the west, and may
be traced in their course from the foot of the Rocky Mountains
to the Atlantic seaboard. We have found that they enter the
United States from the British possessions about 110° of west
longitude, then spread southward and castward, so as, in some
cases, to cover the whole of the portion of our territory east of the
Rocky Mountains.

““ We have now about 500 observers, and can readily trace the
course of a disturbance of the atmosphere from the place of its
beginning to that of its termination (provided that the latter is on
the continent). We find that not only do the storms of wind and
rain come from the west, and enter our territory from the north at
the point above named, but also the cold and warm spells (periods).

“ The early and late parts (of the storm) traverse the country
in the form of a long wave extending from north to south, and
moving eastward. When this wave amrives at a given meridian
during night, a killing frost extends along o wide band of country
from north to south, in some cases for more than 1,000 miles,
while 1n an east and west direction not more than 50 or 100 miles.
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“ At first sight it may appear somewhat strange that our
warm spells should begin at the N.W. point of our map, but when
we reflect that the south wind is warm and light, and that probably
it i3 in all cases a wind of aspiration, the solution of the pheno-
menon is not difficult. A rarefaction probably takes place in the
north, which draws into it the air next to it on the south, and this
again gives motion to the portion of air still further south, and so
on until the current reaches the Gulf of Mexico, while at the same
time the same heated air from the south is wafted eastward by the
prevailing westerly upper current of the temperate zone.”

The facts thus recorded at the Smithsonian Institution, appear
to be in accordance with those general results, and views, usually
received, on this side of the Atlantic, by those who concur, as to
broad principles, with Dové, Herschel, Lloyd, Robinsor, Sabine,
and Daniells. .

The long parrow currents traced in their lateral as well as
longitudinal motions over America, are paralleled in Western
Europe, in the Atlantic, in the Pacific, and in the great South
Sea. Similar streams, but frelastic, exist in the ocean.

How far ranges of mountains may act in causing an apparent
difference at Washington between cyclones and other storms,
said to be different in character, it would be tedious to show here,
Where no such impediments exist, as in the Southern Ocean,
clear of all land, all storms, indeed all winds, are cyclonie, or
circuitous, although their sweep is sometimes so large as to out-
reach ordinary ranges of observation ; in which case, at any one
place, they may seem to be ¢ straight lined.”

Various suggestions have been made with a view to exhibit
daily, by maps, useful facts respecting weather; but, in this
country, the expense of making, transmitting, and publishing
enough, and sufficiently soon, to be really valuable, has impeded
actual organisation of any system better than that established by
the Board of Trade, which includes only twenty selected stations.

The printing, publishing, and quick circulation of such ever-
varying data as daily maps must have, requiring from 70 to 100
distinct symbols or types, and a key to them (more or less at
hand), for the public—are practical obstacles, irrespective of expense,
hardly to be overcome by individual means, or even Dby a private
assoclation.

As an endeavour to give some premonition of weather expected
during the next day or two, has been commenced publicly; 1t
may be useful to explain here what is actually attempted, as well
as the principles by which the forecasts are regulated daily, if not
twice a day, and modified or entirely altered on each occasion, as
may seem advisable, according to the latest telegrams.

& What sort of weather will there be fo-morrow ?” may be
asked :—and to such a question an answer may now be given ap-
proximately for any place, or for districts, such as the following :—

1. North Britain (including from the Moray Firth to the
middle of Northumberland).
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2. Ireland—generally.

3. Central (Wales to the Solway).

4. East Coast (from Northumberland to the Thames).
5. South England (from the Thames round to Wales).

As space 1s very limited, and as some words are used in different
senses by different persons, extreme care 18 taken in selecting those
for such brief, general, and yet sufficiently definite sentences, as
will suit the purpose.

Such words as are on published scales of force, or nature of
wind and weather, are generally understood, and therefore used
in prefercnce to others.

In saying, on any day, what the probable character of the
weather will be to-morrow, or the day after, at the foot of a table
showing its observed nature that very morning,—a limited degree
of information is offered, for about two days in advance, which s
as far as may be yet trusted generally, as an average, though at
times a longer premonition might be given, with sufficient accuracy
to be of occasional use.

Minute, or special details, such as showers at particular places,
or merely local squalls, are avoided; but the general or average
characteristics, those expected to be principally prevalent (with but
fow exceptions) the following day, and the next after it, ncluding
the nights, not those of the weather actually present, are cautiously
expressed, after careful consideration.

It may now be seen, after many months’ trial, whether tolerably
correct forecasts of ordinary weather can be formed here sooner
than at distant, isolated places, where the published general Reports
arrive a day or two later; and whether they are practically useful
as conclusions available for the public.

Ordinary variations of cloudiness, or clear sky, or rain, of a
local, or only temporary character, are not noticed usually.

A broad general average, or prevalence, is kept in view, referring
to a day, or more, in advance, and to a district, rather than only to
one time or place.

The great practical difficulty is in separating the effect, on the
mind, of present states of air, weather, and clouds, from abstract
considerations of what may be expected on the morrow, or next
following day.

JWhen in doubt, distrusting the indications, or inferences from
them (duly considered on purely scientific principles, and checked
by experience) the words ©“ Uncertain,” ¢ Doubtful,” &c., may be
used, without hesitation.

As meteorological instruments usually foretell important
changes, by at least a day, or longer, we have to consider what
wind and weather may be expected from the morning observations,
compared with those of the days immediately previous, as indica-
tive of the morrow’s weather, and of the day after, at each place,
to take an average of those expectations, for each district, collec-
tively, #n groups; and then to estimate dynamical effects.

Thus a barometrical height of 29750, with about 69 degrees of
temperature, may indicate (if continued a certain time) fresh
south-west wind and mild air, probably cloudy, perhaps rainy;



OF THE BOARD OF TRBADE. lix

being the general accompaniments of such weather, in autumn
or spring : and at those seasons (infermediate ones) about 30750
inches, with 50 degrees, or less, would foretell, and accompany
north-easterly wind, dry weather, and usually a clear sky. Again,
a high or rising barometer in the north-west, with low or falling
temperature ;—while in the south and east the pressure is low or
diminishing, indicates a north-west wind—either extending gene-
rally, or checked and deflected, according to the diminution or
‘ncrease of the temperature in the south-east. Heights of barome-
ters, changes of temperatures,—dryness or the contrary,—rainfall
or snow,—and electrical signs,—all affect the dynametry of this
subject.

Outline maps, with moveable windmarkers, and cyclone glasses
or horns, are useful in forecasting weather: and full consideration
should be given to the probable position, direction, extent, and
degree of progress of that centrical area, or node, round which the
principal currents usually circulate, or turn, as they meet and
alter, combine with, or succeed one another.

Here dynamical considerations, with comprehensive comparisons
of statical facts are most important; and to treat them even ap-
proximately well, with such quick despatch as is requisite, demands
aptitude and experience.

Those who are most concerned about approaching changes, who
are going to sea, Or on a journey, Or a Imcre excursion; those
who have gardening, agricultural, or other out-door pursuits in
view—may often derive useful cautionary notices from these
published expectations of weather—although (from the nature of
such subjects) they can be but scanty, and imperfect, under present
circumstances.

Objection has been taken to such forecasts, because they
cannot be always exactly correct,—for all places in one district.
Tt is, however, considered by most persons that general, compre-
hensive expressions, in aid of local observers, who can form in-
dependent judgments from the tables and heir own instruments,
respecting their immediate vicinity, though not so well for distant
places, may be very useful, as well as interesting: while to an un-
provided or otherwise uninformed person, an idea of the kind of
weather thought probable cannot be otherwise than acceptable,
provided that he is in no way bound to act in accordance with any
such views, against his own judgment.

T.ike the storm signals, such notices should be merely cautionary
—to denote anticipated disturbance somewhere over these islands,—
without being in the least degree compulsory, or interfering arbi-
trarily with the movements of vessels or individuals.

Certain it is, that although our conclusions may be incorrect—
our judgment erroneous—the laws of Nature, and the signs
afforded to man, are invariably true. Accurate interpretation is
the real deficiency.
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CHAPTER IX.

ARBRANGEMENTS IN OFFICE. PRESEXT AND FUTURE DUTIES.
ESTIMATE OF LEXPENSE.

25. Having endeavoured to explain in the previous chapters
on what meteorological basis our operations are sustained, I would
now, Sir, request attention to the more official and financial part
of my report.

26. In this place it may be proper to sketch our arrangements
and method of executing not only those general duties for which
we were appointed, but others, that have arisen out of them
perhaps more rapidly than was anticipated.

27. The attendance here is necessarily continuous—between
ten and six o’clock daily, for some—from eleven to five for others—
of the ten persons employed; only two of whom are yet on the
regular establishment of the Board of Trade.

28. Meteorological telegraphy is satisfactorily attended to by
three, who, also, are assiduously engaged in extracting and
reducing various meteorological observations, collected on an
extensive scale, therefore needing much time for discussion and
preparation for printing.

Due attention is given fo records, stores, correspondence, and
translation, as well as to charge of the instruments. Two youths
carry out our weather reports, or telegrams, and are otherwise
actively employed in searching for papers, extracting, and
copying.

29. Consequent on the progress made, and the results gradually
developed, arrangements for weather reporting increased in ex-
tensiveness, as has been shown, but the actual time now occupied
by meteorological telegraphy is comparatively small, although we
are in daily communication with twenty home stations—and with
Paris, for six on the Continental coasts.

30. The organisation effected is shown by the ¢ Instructions for
Meteorological Telegrapby,” and by the correspondence which
follows 1 the Appendix.

31. Kew verified instruments were intrusted to the care of clerks
in charge of selected telegraph stations, by arrangement with
the Directors of the Electric, the Magnetic, and the Submarine
Telegraph Companies. Very satisfactorily those telegraphists
acquired the duties asked for, then perfectly new, which are now
continued with extremely creditable regularity and precision.

32. From the commencement in September 1860, no break, or
interruption, not only of telegraphic but barmonious written
intercourse, has occurred. The directors of those great companies
have liberally reduced their tarift’ charges by one-third—in favour
of our public communications, and have authorized reasonable
precedence for our messages along their lines.

33. Being fully convinced that the importance, nationally
considered, of this system of weather reporting—hitherto experi-
mental—deserves support as a permanent institution—I ventured
to submit to you, Sir, the following financial estimate.
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34. In 1860—for the financial year 1861-2 the sum proposed
to be voted by Parliament for © Meteorological Observations” was
2,8007, which, with 900/ provided for salaries and printing, under
other heads (Board of Trade and Stationery Office), made a total
or gross sum of 3,700/—for all purposes of this office—including
an experimental commencement of meteorological telegraphy.

35. The expense of this new undertaking was first estimated at
100/, monthly—and that estimate was found to be sufficient until
the last quarter of the financial year 1860-1.

36. Nearly at that time (February 1861) the cautionary
signals were first employed—and so well were they found to
answer even on the very limited scale tried during the next few
months—that in August following an extension of the system was
organised by telegraphic communication from outlying stations—
by more extended telegraphic cautions, and by daily “ forecasts
of weather, regularly sent-—entirely at the expense of the Board
of Trade—to all the principal newspapers-—which asked to be
supplied with them, besides Lloyd’s, Liverpool, and Glasgow
Underwriters’ associations. Since that time the Admiralty have
directed the Coast-guard to co-operate wherever practicable—
adding thus about eighty places of storm warning to the fifty
previously in communication.

37. These important additions have not caused nearly so great
an additional expense as might have been anticipated, hecause
the Telegraph Companies have very liberally reduced their charges
on meteorological telegrams for Government, by one-third, in
general (and-—in the case of Heligoland—one-half), while autho-
rizing precedence on the wires, of all ordinary private telegraphy.

38. The result is that the system, at present considered to be
working satisfactorily—can be continued in a similar manner—
without asking for a larger increase to the meteorological vote than
9001 above last year; or 4,600/ instead of 3,700L

39. The gross sum for meteorological observations in

1862-3 being thus estimated at - - -£4 600

Of which is provided for salaries at Board of Trade, 4401,

and by Stationery Office, for printing forms, books,

“papers, tables, charts, &c., 3604 - - - 800
Leaves to be provided - - - -£3,800
Which will be required for—

Salaries - - - - - - - £800
Agencies - - - - - - 50
Special printing - ~ - - - 150
Opticians - - - - - - 100
Carriage, packing, and all contingencies - - 100
£1,200

Meteorological telegraphy - - - - 2,600

——————

1 February 1862. Total - -£3,800

—————
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40. This estimate shows the heads under which this sum ma
be divided ; but it is to be said that the great expense of supplying
sets of instruments, gratis, to merchant ships, has almost ceased ;
because ample results of that judicious annual expenditure, first
authorized in 1854, are now in this office, sufficient to occupy all
at present employed here during several years. To continue
accumulating would tend to overwhelm.

41. Many of these instruments are now employed at telegraph
stations—others are still on board a gradually diminishing number
of selected ships, and a few are at maritime positions.

42. Tn addition to these scientific results, the stimulus that has
been given to careful observation and record, the information that
has been diffused in the mercantile marine—and the consequent
direct advantage—in a national point of view-—are now well
known to have been very beneficial.

43. But having thus shown the way—and demonstrated its
advantages—it may remain for others to follow, for their own
advantage chiefly, by supplying themselves similarly with instru-
ments, books, aud forms—aided, perhaps, by advice—and occasional
publications from this department,—but not otherwise continuing
chargeable to the public purse.

44. In o sclentific point of view, what has been accumulated
here, since 1854, may be fully tabulated, discussed, and utilised—
it is respectfully submitted, before overloading our shelves, and our
minds, with materials increasing continually without advantage.

45. One of the greatest evils of meteorology hitherto has been
the practice of incessantly making observations—without very
definite objects in view—with the somewhat vague hope that
eventually they might become of value; and the natural conse-
quence has been, voluminous records exceeding the grasp of any
aenius and industry, however combined in individuals.

CHAPTER X.

WATURE AND EXTENT OF RESULTS ATTAINED— CONTEMPLATED
PROCEEDINGS~— CONCLUSION.

46. Tar general effect of this branch of the Board of Trade,
among maritime communities of this country and other nations.
may be mentally realized by considering the great distribution of
instruetive publications—the large supplies ot forms, with ample
directions—and the liberal loans of wvaluable instruments, gra-
{nitously, to such numbers of able and exemplary officers.

47, These aids bave not been confined to British ships, and a
considerable demand for our publications has been made by Agents
of other countries, in some of which the more popular ones, such
as the Barometer Manual; Passage Tables, with directions; and
Compass pamphlets, have been translated. A general com-
munication of all our principal publications has been made
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regularly among scientific men, and establishments on the Con-
tinent,~~in America, and elsewhere-—assisted greatly by the facilities
so kindly afforded to this department by the Government offices.

48. With your permission, Sir, I will now offer remarks on
the new, and, as many persons say, important experiments in
meteorological telegraphy, instituted under the Board of Trade.

49. In stating the direction of wind, distinction must be drawn
between the true and the magnetic, as they differ from two to
three points of the compass, between the British Channel and
the Hebrides; and some observers are not aware that only two
directions are attempted to be indicated by the cautionary signals.
One, when the apex of the cone is upwards, expressing from
north polar direction—a gale—from what seamen and meteoro-
logists understand by the polar quarter—as opposed to the
tropical or equatorial —which is shown by a cone pointed
downwards.

50. Each of these so-called quarters is, practically, a semicircle :
—one from W.N.W, (true) to E.SE. : by the north—and the other
from E.S.E. (true) to W.N.W. by the south.

N.N.E. and S.S.W. (N.E. and S.W. magnetic) were well
termed by Dové the ¢ wind-poles,” as they are the extremes of
axial lines, common to all circuits of wind, and having very marked
opposite peculiarities, besides mere direction of progress.

51. How connected with magnetism, electricity, and those
mysterious “earth currents” which seem to affect north-east and
south-west directions, may, before long, be proved by those emi-
nent men who are now investigating this interesting question.

52. Besides an oversight in taking the exhibition of a “north
or south cone,” to mean that a gale might be expected from due
north, or due south—and from those points only—(although fully
explained in the directions sent everywhere round the coast), too
little notice may be taken of the fact that no storms are steady,
or blow long from one point—certainly seldom six hours.

53. Seamen know well the marked characteristics of these two
great divisions of wind, in all parts of the world, and do not care
to calculate the intermediate changes, or combinations, to two or
three points. They want to know the guarter whence a gale may
be expected —whether northerly or southerly.

54. Then, as to time. Every seaman will admit, that however
useful, and therefore desirable, it would be to know exactly the
hour of a storm’s commencement—as our acquaintance with me-
teorology does not enable such times to be fixed—the next best
thing is to have limits assigned for extra vigilance and due pre-
caution, which limits are clearly stated in all the printed popular
instructions, to be from the #ime of hoisting the signal until fwo or
three days afterwards.

55. But, say some, and justly—are ships to remain waiting to
avoid a gale that, after all, may not happen? Are fishermen
and coasters to wait idle and miss their opportunities? By no
means. All that the cantionary signals imply is,—¢ Liook out.”

——
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‘“ Be on your guard.” “ Notice your glasses and the signs of the
weather.,” 'The atmosphere 18 much disturbed.”

56. In order to elicit general opinions,from known anthorities, for
comparison with the statistical accounts—Iletters were addressed to
the following places :—Liverpool, Glasgow, Hull, Southampton,
Plymouth, Aberdeen, North Shields, Sunderland, Hartlepool,
Deal, and Dundee. And, afterwards, a circular was sent to
each of the places under-mentioned, namely :—Lloyd’s, Aberdeen,
Glasgow, Leith, Greenock, Berwick, Maryport, Whitehaven,
Holyhead (Superintendent of Packets), Milford, Llanelly, Swan-
sea, Cardiff, Newcastle-on-Tyne, Sunderland, Scarborough, Brid-
lington, Hull, Lynn, Yarmouth, Hastings, Brighton, Portsmouth
(Commander-in-Chief), Southampton, Portland, Plymouth (Com-
mander-in-Chief), Falmouth, Penzance, Leith, Portrush, Belfast,
Kingstown, Galway, Queenstown (Commander-in-Chief), Ardros-
san, Cork, Dubhin, London, Cowes, Newport, Dover, Southsea,
Ramsgate, Rye, and Liverpool Exchange, as well as local autho-
rities.

57. From all these various quarters only three replies are
decidedly unfavourable to the warning signals as hitherto tried;
seven are qualified answers—-expressing no decided view—and all
the others gave either unqualified favourable opinions, or amplified
their expressions of approval by various reasons sufficiently cogent.
These decidedly favourable statements were 46 in number.

58. It would unnecessarily occupy time to offer even extracts,
here, from the letters of approbation,—1 will therefore confine
myself to answering material objections.

59, To most of the remarks, in objection to such signals; as
stated in the seven qualified answers, I have already replied, in anti-
cipation, but there are two, very apposite questions, as yet un-
noticed here sufficiently. Omne asks,—“ How can it be known
““whether alate, or a night signal, applies to that night— or to the fol-
““lowing day, or later ?” The reply 1s,—The local weather—sunset
and sunrise signs—(well known to some, though unheeded by many)
and glasses—barometer and thermometer, on the spot.  Attention
being aroused, the fishermen will not start so early as in the dark
long before sunrise, or even daybreak. The coaster will look
to his deck load, ground tackle, and other precautions; as he
starts at the destined hour: and even powerful steamers, having
only a short run to make across a comparatively smooth sea—will
make all snugly secure—and then exercise special vigilance,
knowing that in the vicinity there is or will be bad weather,
although 1t may not extend so far as, or contract its circuit to, the
very locality then occupied by them.

60. Many remarkable instances have occurred, which show
the value of such warnings, or cautionary notices, Some have
been published in newspapers, and need not be repeated here:
others have been communicated only by private letters; and one
or two of them may be properly mentioned now.

61. Admiral Evans wrote that on one evening, after a warning
had been given at Laverpool, such a sndden (though brief) storm
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swept over the Mersey as would have done much harm, had not
the harbour-master made due preparations, because of the signal.

62. A gentleman intending to cross the Irish channel with an
invalid lady, was warned to wai¥, though the weather zken looked
beautiful in London. That night it blew a  hurricane ” on the
west of Ireland, and a gale in the Irish Sea, which lasted the fol-
lowing day.

63. Three ships of war were lying in Plymouth Sound, ready
to sail for the West Indies. They waited two days, being
cautioned, and then put to sea, in the intervening lull (as it
happened), between two gales, the first of which was blowing
while they were detained; and the second was a violent cyclone,
that crossed France, the Netherlands, and Denmark, of which the
northern semicircle swept our south and south-eastern coasts, but
was just avoided by Her Majesty’s squadron, or, rather, utilised by
them, as they steered to the westward, nearly before its easterly
wind, for some hours, and so passed out clear into the Atlantic.

64. Full warning was given along our eastern coasts, of that
storm, in which the Prussian corvette “ Amazon ” was totally lost ;
and so struck were the Prussian authorities by the facts of that
period—taken in connexion with other knowrn cases—that an
official application was soon- afterwards made to the Board of
Trade for information, with the view of enabling a similar system
to be organized in the Baltic, communicating, if possible, with
England.

65. Perhaps it may here be said, in passing, that the writer
has been honoured by visits, for luquiry into this system, from
Krench, American, Dutch, Belgian, Danish, Austrian, Spanish,
Portuguese, and Norwegian authorities, all of whom have been
supplied with the Board of Trade publications.

66. Probably, Sir, your own estimate of the subject may be
influenced, and not unduly, by knowing that Sir John Herschel,
aud the Astronomer Royal, the President of the Royal Society,
and the first Irish and Scotch meteorological authorities, have
written to me, expressing their favourable and very encouraging
opinions ; while the most eminent continental meteorologist, Dové,
has honoured the productions of this department of the Board of
Trade, by dedicating his last and best work (on the atmosphere
and its storms), to his English follower, /Lere.

67. Reverting to a few more instances of useful cantionary
signals, it may be noticed, that on the 12th of November 1861, a
warning was sent to Yarmouth, in the afternoon. Deing nearly
dusk—and having then no night signals—nothing was done till next
day, after all the fishing boats had gone far out to sea—having
started very early in the morning. That afternoon there was a
storm; and to save their own lives, the fishermen were obliged to
cut from and abandon some 40,000L worth of nets and gear.
Night signals might have saved that loss, and the imminent risk of
many lives. Those means are ready now.

68. On Friday the 7th of March—the warning drum was
hoisted all day at Plymouth. Saturday was so fine, in appearaunce,

- e
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that the caution was not appreciated, and mackerel boats went fo
a distance—ag usnal. That afternoon another signal was made—
South Cone under drum-—to show that a heavy southerly gale
was coming soon. It was a beautiful afternoon. No one antici-
pated the sequel, except those who, spider like, could “ feel along
the lines.” Before midoight there was a storm~— which lasted
much of the next day. One of the boats was lost with eight men.
“ A more dangerous gale had not been known,” was written to me
by an officer of experience and good judgment. But I will not
here quote more of this nature. Inthe Appendix are some valuable
opinions in the letters of unquestionably good authorities,

69. It is very remarkable that the only objectors, by letter, to
the warning signals, are some of the residents at a few contiguous
ports in the North; namely, Newcastle-on-Tyne, Shields,
Sunderland, and Hartlepool. As the signals have been commumni-
cated to Hartlepool, at the special request, officially, of the local
authorities ;—as Sunderland has never had them,—and as New-
castle is 5o far inland that probably they would not have been sent
there—had application been made—it does appear that there is
some local view of the whole subject—different entirely from that
prevailing at other ports in Great Britain and Ireland. Certainly
there are peculiar provisions in those places near Newcastle
(formerly treated as creeks of that chief port), such as insurance;
pay by voyage ; and short trips by steam-powered traders, which
should not be ihterfered with, undoubtedly, by any such signals,
not compulsory in their character. DBut a signal expressing only
““look out” can mever be injurious when understood. Moreover,
I have reason to think that the cards of explanation had not
been circulated duly at those places.

70. If it were not for the consideration that lives cannot be
replaced by insurance, ke property,—to withdraw the signals and
instruments from Shields and Hartlepool, would be an easy step;
but even Newecastle, the principal objector, approves of the
“records” (reports) and wishes them to be continued (at North
Shields).

71. Perhaps suthicient thought has not always been applied to
the consideration of mere pecuniary loss by wear and tear, risk,
accident, delay, and demurrage,~—caused by a gale at sea ;—
balanced against the results of waiting for a tide or two, perhaps
once in two months, when cautioned by a storm signal

72. But be this as it may, with coasters, short traders, or even
screw colliers—the question 1s entirely different with ordinary
over-sea or foreign going ships—especially when starting from a
southern, or from a western port. To such vessels a gale in the
channel, or even during the first day or two after clearing the
land, must always be very prejudicial. Officers and men are mu-~
tually strange. Things are not in their places: often not secured
—and the ship perhaps is untried at sea.

73. Of course, however, these remarks are inapplicable to fine
first-class ships—and to powerful, well managed steamers, which
are independent of wind and weather, and start at fixed hours,
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74. And now, Sir, in conclusion, I venture to submit, that the
balance of facts is so decidedly in favour of these cautionary
signals,—of the weather reports and of the forecasts—that they
may be placed on a permanent basis: and that their execution
may form a part of the regular duties of the Meteorological
Department of the Board of Trade.

I have the honour to be, Sir,
Your obedient servant,
To the Right Honourable RoBerT Fitzrovy,
T. MiLxer GiBson, M.P., Rear-Admiral.
President of the Board of Trade.

N.B.— Notwithstanding the extremely stormy weather that has
prevailed in the North Sea during the first three months of 1862, the
coasts of Durham and Northumberland have had a fortunate im-
munity from shipwreck, there having been no serious shipping disasters

upon that line of coast since November 1861.—(“ Times,” March 29,
1862.)







APPENDIX.

RerLiEs TO INQUIRIES.

DEAR SIr, 20, Water Street, Liverpool, 4th March 1862,

CaprTAIN SPROULE read to the Council of the Mercantile Marine
Service Association at their meeting yesterday your letter to him of the 25th
of February regarding the opinion entertaineg {)y the shipmasters of the port
of the practical value of Admiral FitzRoy’s storm signals.

1 am to acquaint you that several members of the Council stated that, from
their own experience, they were able to speak highly of the value of the signals,
and further, that it is the opinion of the Council that a knowledge of their
value is rapidly gaining ground in the service.

The Council feels that the importance of these signals cannot be too strongly
impressed upon shipowners and shipmasters, and considers that every method
s}lllou]d be adopted to make them known to all who are likely to be affected by
thern.

I am, &c.
Ben. J. THoMsON.

Porr or GALWAY.

Custom House, 6th March 1862,
A sTATEMENT of the result of experiments with reference to telegraphie
signals sent from the Board of Trade to this port from the 13th September 1861
to the 2]st February 1862,

Questions. Answers.

Have the storm warnings been gene- Yes, generally so, to the extent of
rally correct in being followed by a two-thirds of the warnings or more,
storm or had weather? viz., out of 23 warnings, 16 were

correct.

Have they been correct in respeet of Yes; except on 2lst and 24th
time of storm ? September, 12th and 13th November,

13th December, and 11th January
last.

Place where 1t is felt ? Galway and vicinity.

Direction of winds? Varying from E.S.E, to NNW. or

N., but generally from S.S.W. to
N.wW.

Are they trusted by the seafaring Yes; no seafaring man would now
men of the port? think of unmooring ship after sceing

signal hoisted.

Are they found to be practically use- Yes; as implied in previous answer.
ful ?

ArLex, Tuomson, Col., Rec.
Custom House, Whitehaven, 6th March 1862.
Questions. Answers.

Have the storm warnings been generally correct in Yes.
being followed by a storm or bad weather ?

Have they been correct in respect of time of storm, Nearly so.
place where it is felt, direction of wind ?

Are they trusted by the seafaring men of the port? By most of them.

Are they found to be practically useful ? Yes.

I have, &e.

Joun Foceo, Col.

e 3
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S1r, Custom House, Lynn, 5th March 1862,

In furnishing the following replies from this locality to the questions
put in your circular letter of the 4th instant, the low flat surface of the sur-
rounding country should be kept in mind.

First Question.—With one or two exceptions, they have been followed by

high winds.

Second Question., — The storm has generally been simultaneous with the

hoisting of the signals, or very shortly afterwards, not exceeding six hours.
The direction of the wind has not invariably answered the prediction, but
the tendency has been very generally towards the point predicted.

Third Question.—The interest taken in them by the seafaring men cannot be

doubted.

Fourth Question.—Their practical utility, from the replies given to the fore-

going questions, I think, must be admitted.

Barometrical indications have hitherto been almost unheeded (in many
instances entirely unknown) by our coasting captains; but I feel confident
the more they are understood, the more they will be appreciated by those
very captains whose interests are so deeply concerned.

The whole system is calculated to engage all those feelings which excite us to
commiseration and to seek for prevention of sad calamity to a large portion of
our fellows in pursuing their hazardous calling. From May last to this
time the signals have been worked here by the Customs’ staff without one
farthing of expense locally, and we are therefore aware of the great interest
captains of vessels take in their warnings. :

I am, &e.
Jas. Tur~ER, Collector.

SIR, Local Marine Board, Glasgow, 5th March 1862.

I A directed by the Chairman to acknowledge receipt of your communi-
cation of the 3rd instant with reference to the attempt which is being made to
caution the maritime community against the occurrence of stormy weather,
which wili be laid before this Board at the first meeting.

In the meantime, I am to state that the apparatus for exhibiting the signals
to the public has only been erected here during the last fortnight, and conse-
quently there has not been sufficient experience to enable satisfactory replies to
the queries in your communication to be obtained.

A copy of the communication has been handed to Captain Small, and he has
been requested in future to note how far the weather here may be in accordance
with the predictions.

I find from Captain Small that several seafaring men have expressed to him
the service which they have received from such signals at Dublin and elsewhere.
'This was previous to the apparatus being erected here.

From inquiries which I have made at the Underwriters’ Association and
among the shipowners here, I do not think any one among their members has
kept a record testing the accuracy of the predictions.

I have, &c.
J. MUIRHEAD, Secretary.

Custom House, Newport, Mon.,
S1R, 5th March 1862,

In reply to yours of the 4th instant, I beg to state that, having made
inquiry from parties who would be likely to afford me correct information on
the subject of your communication, I am enabled to answer in the affirmative
to the several questions set forth in your letter.

A copy of barometer card received.
I am, &ec.
R. Cvrrum, Collector.

SIR, Custom House, Berwick, 6th March 1862,

~ In reply to your letter of the dth instant, calling for replies to the
questions as subjoined regarding storm signals, I beg to report, after consulting
with the coast-guard officer, as follows :—
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Questions. Answers.

Have the storm warnings been gene- That the warnings have, in some
rally correct in being followed by a cases, been followed by storms or bad
storm or bad weather ? weather, but not ““ generally.”

Have they been correct in respect These questions I have no accurate
of— data for answering, and the inspecting

Time of storm ? commander of the coast-guard, who

Place where it is felt ? forwards the regular returns on Wr,

Direction of wind? 25, as required, states that he has no

record of them, but as an approxi-
mation the same answer may be given
as to the preceding one, viz., that they
have been correct in * some cases.”
Are they trusted by the seafaring  There are still doubts entertained
men of the port? by the seafaring population of their
accuracy, but, in a few instances, ves-
sels have been delayed on account of
the warnings being given; and the
fishermen, who are subject to more
danger from the frailty of their ves-
sels, I believe, pay more attention to
the warnings than others. Masters
of large craft, however, go to sea 1n
many cases when the warning has

been given.
Are they found to be practically The answer to this question hangs,
useful ? in a great measure, on the reply to

the foregoing, and I am too diffident
in my judgment of such matters to
hazard an explicit rejoinder.
I am, &ec.
Hexry GaTes, Collector.

SIR, Custom House, Maryport, 6th March 1862.
I aavE to acknowledge the receipt of your letter of the 4th instant,
containing certain questions having reference to storm warning signals.

1 may state that the first telegram was received here on the 13th September
last. Previous to that date, however, the seafaring part of the population at
this place had manifested considerable interest in the readings of the barometer
(supplied by Government), as notified from time to time on an index board
attached to the front of this office, and in the tabulated records of these, and
other particulars respecting the weather, kept by me; the cautionary warnings
were, therefore, received with a faith which a previous introduction to the
science of meteorology had created.

The answers follow this.

1st. The storm warnings have generally been followed by a storm or bad
weather. On several instances when the north cone was hoisted, Maryport has
been exempted from strong winds from the quarter indicated, although these
have prevailed on the east coasts of England and Ireland. 1 believe those
escapes from dangerous polar winds are due to the shelter the high lands to the
north-east affords, which has the effect of throwing the wind over our heads.
This was manifested in the memorable and disastrous gale of the 9th February
1861, which was only experienced in its intensity, as the large fleet which
sailed from hence got clear of the English land.

2nd. The signals have generally been correct in respect of time, place, and
direction of wind. On one or two occasions the gale (from the south) was
raging when the telegram was received. _ )

3rd. The warnings are trusted by the seafaring men, and especially by those
belonging to the port. )

4th. The warnings are generally acknowledged to be practically useful.
There is a class of vessels employed in the carriage of coals hetween this port
and the Irish coast that require the most favourable weather throughout the

e 4
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voyage. It was for the benefit of the seamen navigating those that I solicited
and had the warnings sent here, and I am satisfied that their use has heen most
beneficial.
I am, &c.
Hexry Linpsay, Collector.

Simr, Local Marine Board, Belfast, 6th March 1862.

I am directed by the Local Board to acknowledge your letter of the 3rd
instant, respecting the storm signals at this port, and to state that, both from
observation and inquiry of those capable of judging, this Board is enabled to
speak most favourably of those signals, and 1s also of opinion that night signals
should be in use as well as the day.

Answers to the queries sent will be found on another page of this letter.
I have, &c.
W. SKINNER, Sec. to Board.

Questions. Answers,

Have the storm warnings been gene- Yes.
rally correct in being followed by a
storm or bad weather?

Have they been correct in respect of Generally correct if wind from the
time of storm? Place where it 1s felt? southward; sometimes late when wind
Direction of wind ? from the northward.

Are they trusted by the seafaring Yes, very generally.
men of the port?

Are they found to he practically Yes.
useful ?

SIr, Custom House, Penzance, 6th March 1862.

I~ reply to your letter of the 4th instant respecting the storm warning
signals, 1 beg leave to reply to the questions proposed in the order in which
they stand, viz, :—

Questions. Answers.
1. Have the storm warnings been generally cor- Yes.
rect in being followed by a storm or bad weather ?
2. Have they been correct in respect of time of Yes, generally so.
storm ?
3. Place where it is felt? Direction of wind ? Mount’s Bay and Pen-
zance; from W.S.W, to
S.E.

4. Are they trusted by the seafaring men of the I believe so.
ort ?
5. Are they found to be practically useful ? Yes.
I am, &ec.
W. H. HoLmEes, Collector.

Sir, Pembroke Yard, 6th March 1862,

1 BEG to acknowledge the receipt of your letter of the 4th instant
respecting storm signals, with enclosed copy of barometer card, and requesting
answers to the following guestions :—

Questions. Answers.

Have the storm warn- I have only received two telegrams on this
ings been generally cor- subject, one dated 4th July 1861, from the Admi-
rect in being followed by ralty, viz.:—“ A gale from S.W. and afterwards
a storm or bad weather?  “ N.W. is expected by Meteorological Department,

<« Board of Trade.” No storm or bad weather
followed.
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Questions. Answers.

One dated 17th February 1862, from Admiral
FitzRoy to telegraphist, Milford, viz,:—* Inform
‘ Superintendent of Dockyard and Coast Guard
‘“ that South Cone is hoisted where ready.” Stron
breezes from S.E, had been blowing previously, an
continued for about two days after.

Have they been correct I am unable to give replies to these questions.
in respect of time of As I was not furnished till last week with the
storm ? barometer card and particulars of the system, it has

Place where it is felt?  not yet been carried into execution, but preparations

Direction of wind ? are being made for doing so.

Are they trusted by the
seafaring men of the port?

Are they found to be
practically useful ?

I propose to adopt it at St. Ann’s Head, and the signalman of the telegraph
station to attend to it there, as I consider such information would be very
useful to vessels in the Channel passing the Head.

Arrangements might be made at Milford with the Custom House Office to
hoist the signals there, which could be seen by vessels at anchor inside the
haven, where the information would bhe serviceable.

There are no Coast Guard men at St. Ann’s Head, nor at Milford. The
nearest Coast Guard station to the former place is nine miles distant, and to the
latter place three miles, viz., Hobb’s Point.

I am, &e.
W. RamMsay,
Captain Superintendent.

S1R, Lloyds (E.C.), 6th March 1862.

I am instructed by the Committee for managing the affairs of Lloyds to
acknowledge the receipt of your letter of the 3rd March, enclosing copy of the
barometer card and storm warning signals, which have been in use during the
past year, and inquiring what has been the general result as far as the Com-
mittee’s knowledge goes.

In reply, the Committee direct me to acquaint you that the storm warnings
have not been in use a sufficient tinfe at this establishment to enable them to
form any opinion on the subject, but the subscribers take a great interest in
the matter; and the Committee will be much pleased if, after a longer observa-
tion, they should feel able to offer an opinion.

I have, &ec.
Jonn Poriro.

Sir, Custom House, Swansea, 6th March 1862,
WiTtH reference to your circular of the 4th instant, directing me to
report, for the information of the Board of Trade, the result of the experiments
of the storm signals in operation at this port in the changes of the weather, from
the telegrams occasionally received from the Meteorological Department, 1 beg
to state—
1st. That the storm warnings received have been generally correct, in being
followed by a storm or bad weather.
2nd. That for the most part they have been correct in respect of time of
storm.
3rd. That the place where it has been felt in this district is the Bristol
Channel.
4th. That the direction of the wind has been mostly south and S.E.
5th. That the seafaring men at this port consider the warnings generally
correct.
6th. That as far as this port is concerned, the warning signals are found to
be practically useful,

I am, &e.
Traos. Ferris, Collector.
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Local Marine Board, Shipping Office, Leith,
SIg, 7th March 1862,

In reply to your letter of the 3rd instant, and by direction of the Local
Marine Board of this port, I herewith transmit an extract of their minutes of
meeting on this date in reference to the storm signals and their efficacy.

I am, &ec.
TroMas THoMPsON, Secretary.

(Extract.)

At a meeting of the Local Marine Board, held at Leith on the 7th March
1862,—
PRESENT :
Messrs. George A. McLaren. Messrs. Mungo C. Gibson.

. James G. Thomson. »  Thomas Lindsay.
. John K. Wishart.

Mr, McLaren in the chair,

The following business was brought before the meeting : —

A letter from the Board of Trade, of 3rd instant, addressed to the Secretary,
Local Marine Board, Leith, with copy of the barometer card, explaining the
nature of the storm signals used :—

“ And as the Board of Trade are now anxious to learn the result of these
¢ experiments, they will be obliged if the Local Marine Board will favour them
“ with such answers as they can give to the following questions :”’—

Questions. Answers,
Have the storm warnings been generally correct Yes.
m being followed by a storm or bad weather ?
Have they been correct in respect of time of Generally,
storm ? -
Place where it is felt ? Outside entrance of the
Firth of Forth, about
. Dunbar.
Direction of the wind ? North-easterly.
Are they trusted by the seafaring men of the Generally, although the
port ? home trade steamers sail
at their appointed times.
Are they found to be practically useful? Yes, and particularly so
by the fishermen.
Time of storm ? Not ascertained.
I have, &e.
GEORGE A. McLARExN, Chairman.
(Extracted by Thomas Thompson, Secretary.)
SIR, “ Victory,” at Portsmouth, 7th March 1862,

REFERRING to your letters of the 6th instant, 1 beg leave to answer the
questions therein set forth as follows :—

Questions. Answers.

1st. Have the storm warnings been Generally so.
generally correct in being followed by a
storm or bad weather ?
2nd. Have they been correct in point Generally so.
of time of storm ? Place where it 1s felt?
Direction of wind ?
3rd. Are they trusted by the seafaring The captains of men-of-war would
men of the port? rely chiefly on their own observations.
I hiave no means judging of others.
4th. Are they found to be practicolly Yes, I should say so where there
useful ? are no baromters, or where there are
barometers and no persons who well
understand that instrument.
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Questions. Answers.

5th. What is the opinion entertained I have no means of knowing.
.generally in this neighbourhood respect-
ing the “ forecasts ”” of weather?
6th. Do I gather from others, and do  The answer to No. 4 question will
I concur in & wish that they should be apply to this. I see no reason why
continued, or, on the other hand, does they should be done away with, nor
it appear rather expedient that they have I heard any one express an
should be discontinued ? opinion to that effect.
I have, &ec.
H. W. Bruces,
Vice-Admiral, Commander-in-Chief.

Sir, Underwriters’ Rooms, Liverpool, 7th March 1862,

I am directed by the Committee for managing the affairs of the Liver-
pool Underwriters’ Association to state, in reply to the inquiries contained in
your letter of 3rd instant, that, while much interest has been felt here in the
experiment which has been made by the Board of Trade in giving cautionary
or warning sterm signals, no recor({ of the general result, so far as Liverpool
1s concerned, has been kept at these rooms. Reference has, however, been made
to the registers kept at the Liverpool observatory, and it has been found that
stormy or strong winds have generally attended or followed the exhibition of
the warning signal, and that few, if any, strong winds of considerable duration
have been experienced except at these times.

Many of the seafaring men of this port are said to have been misled by the
signals, through not understanding that they were cautionary merely, and
objections have been made to them in consequence; but so far as this Com-
mittee can judge, they believe these signals to be useful when taken with the
Limitations so clearly pointed out on the barometer card which accompanied
your letter.

The utility of the signals at any station, more especially at a large port
like Liverpool, would no doubt be much enhanced if, as pointed out in the
-barometer card, local arrangements were made for getting information from
neighbouring stations; for example in the case of Liverpool, if reliable data
were simultaneously reported from Ormshead, Holyhead, Dublin, Fleetwood,
and Whitehaven.

I am further directed by the Committee to express the hope that the experi-
ment which has been tried during the last twelve months may not be judged
too severely by the test of immediate and practical results. This time appears
too short for trying a matter of so much general interest, and the collateral as
well as the direct results should, it is thought, form an element in the con-
sideration of this question. 1t should also be remembered that the experiment
is one which can only be fairly tried by the aid of Government.

THomas CourT, Secretary.

Sir, Custom House, West Hartlepool, 7th March 1862.
Wit reference to your letter of the 4th instant, on the subject of
Admiral FitzRoy’s storm signals, I beg to state, so far as I am able to do so,
in reply to the questions put, that the signals alluded to have been generally
followed by bad weather, but on many occasions they have not been correct,
either as to time of storm or direction of wind ; and they do not appear to be
yet much trusted to by the seafaring men of the port, nor considered by them
as of practical utility.
I am, &e.
J. Macxenzig, Collector.

Sir, Custom House, Ardrossan, 7th March 1362.
I~ reply to your letter of the 4th instant, I beg to submit the following
replies to the questions it contains, the resnlt of my own observation and of the
coast-guard officers who have charge of the signals.
The storm warnings have been generally correct in being followed by a storm
or bad weather. They have been generally correct also in respect of the time
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of storm occurring here from 8 to 12 hours after receipt of a telegram to hoist
the signals ; and in reference to the place where it is felt and the direction of the
wind, a similar result has been observed. The seafaring men of the port in
almost all cases are guided by them, and I have no hesitation in saying that

they are found to be practically very useful to mariners.

Sir,

1 am, &e.
G. H. Mav, Collector.

——

Custom House, Yarmouth, 8th March 1862,

I~n reply to your letter of the 4th instant, relative to the storm warning
signals, I beg to transmit on the other side hereof answers to the questions
contained therein, for the information of the Board of Trade.

Questions.

Have the storm
warnings been gene-
rally correct in being
followed by a storm
or bad weather ?

Have they been cor-
rect in respect of time
of storm, place where
it is felt, and direction
of wind ?

I have, &ec.
WiLnLiam MacrLeax, Collector, &ec.

Answers,

In most instances during the earlier portions of
year they have, but latterly the weather here, particu-
larly with the south cone, has not been such as to
cause apprehension.

This question appears in part to be replied to by
the first answer, the circuits of the southerly and
westerly gales during the latter part of last year not
generally having extended to this port; but on the
occasions 1 which they reached this, the wind

usually rose for a short time only on the third day,
or about sixty hours after the warning signal had
heen hoisted, and in some instances the worst of the
weather had been experienced previous to the warning
signal.

gThere are different opinions on this point, but I
believe the prevailing one to be that ultimately they
will become very useful. The plans are considered to
require further development.

On this point also there are divers opinions. When
the warning signal is hoisted the fishing vessels, in
some cases, have refused to proceed to sea, although
no local circumstances appeared to indicate danger
or to warrant apprehension of bad weather. And as
these voyages often do not exceed 24 hours’ duration,
much time and profit are lost. Others think that the signals have a tendency
to make the mariners timid. And there appears also a wish to have the time
of the expected storm more defined. For instance, a vessel whose destination
might be reached in 20 hours, if in a direction contrary to that from whence
the storm is anticipated, might make her voyage, whilst delay would be the
cause of the storm overtaking her. This actually occurred to two vessels which
were ready to sail from this during last autumn. The one that pushed on
notwithstanding the storm signal being up reached her destination in safety ;
the vessel which delayed to sail and put to sea afterwards was caught in the
storm and was lost. 1 must, however, especially remark one way in which
these warning signals appear to be exfremely useful, and that is, although
the masters of vessels may put to sea, yet knowing that a storm is pending,
they are careful to see that all is right or snug before retiving to rest at night,
and are in a measure prepared to jump on deck on the first symptons of bad
weather. The telegraphist informs me that he has many personal applications
from masters of vessels for information and advice relative to these signals,
which he considered will ultimately be of great value to the seafaring com-

munity.

Are they trusted by
the seafaring men of the
port ?

Are they found to be
practically useful ?
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Sir, Custom House, Llanelly, 8th March 1862,
WiTH reference to your letter of 4th inst. I beg to report,—
1st. The storm warnings have been generally correct.
2nd. They have been most correct in—
(1.) Time of the storm.
(2.) Place where it is felt, and
(3.) Direction of wind.
3rd. They were not at first much trusted, but they are now very much relied
on by the seafaring men of the port.
4th. They are found to be practically very useful.
I am, &e.
R. V. Inx~gs, Collector.

SIR, Custom House, Southampton, 8th March 1862.

I~ answer to your letter dated the 4th instant, requesting replies to a
series of interrogatories desiring to learn the result of the storm warnings ex-
hibited from time to time at the telegraph signal station at this port, I beg leave
to furnish such answers on the other side hereof as my own observations, and
the information I have derived from experienced persons, nautical and others,
enable me.

I am, &ec.
J. R. BEaumonT, Collector.
Questions, Answers.

Have the storm warnings been As far as my observation has gone, and
generally correct in being followed from inquiries I have made, I believe such
by a storm or bad weather? to have been the case.

Have they been correct in respect I have reason to believe almost inva-

of time of storm, place, and direc- riably so.
tion of wind?
Are they trusted by the seafaring They are highly appreciated by all, and

men of the port? are to a considerable extent relied upon,
‘ by the masters of sailing vessels espe-

cially.
Are they found to be practically The great bulk of the traffic of this
useful ? port being carried on by a large class of

steam ships, nearly all of which carry mails,
the fixed time of sailing is rigidly ob-
served, notwithstanding the storm signals
give warning of dangerous weather. With
salling vessels, as 1 learn from the best
authority, a growing confidence pervades
the commanders, who have on several
occasions been beneficially influenced by
the signals.
J. R. BeaumonT, Collector.

S1R, Adimiralty Housge, Devonport, %th March 1862,

I HAVE to acknowledge the receipt of a communication from the Marine
Department of the Board of I'rade, dated the 6th inst.,in which I am requested
to state, for the information of that Board, what 1s the opinion entertained
generally in this neighbourhood respecting these “forecasts™ of weather, and
cautionary or storm warning signals ; and further, if I gather from others, and
if I concur myself in a wish that they should be cautioned, or, on the other
hand, does it appear rather expedient that they should be discontinued.

I readily comply with this request, and beg to state that, so far as I have
been made aware of the opinions of this neighbourhood, I think it very gene-
rally favourable to these warning signals. Seafaring people are proverbially
averse to novelties, but already some of the oldest and most obstinate of them
begin to look with some degree of confidence to the display of the cone and
drum. It is evident that the power to make a correct forecast of the weather,
“its time of storm,” ¢ where it will be felt,”” and * the direction of the
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wind,” must, as yet, be very imperfect, and somewhat uncertain; but I enter-
tain no doubt that, with further experience and close observations, a very great
improvement in accuracy, and consequently in value and importance, will be
attained.

The signals transmitted to Plymouth during a great portion of last year have
been remarkably near the truth ; and I may give as a practical illustration of
this, the fact that on Friday last we had strong gales, the drum hoisted. Yes-
terday (Saturday) it was moderate in the morning, so much so that H.M.S.
St. George was brought from the Sound into Hamoaze ; at 4h. 26 m. p.m., tele-
gram to Plymouth, * Hoist south cone under drum.”

1t continued moderate and fine weather until between 9 and 10 p.m., when
it commenced blowing strongly, with heavy squalls from the south, and af this
moment (10 a.m.) it is blowing o hard gale of wind from the S.S.W_, and 1
do not recollect to have seen a heavier sea on the breakwater than we have
just now.

In conclusion, I will only add that I should very deeply regret the discon-
tinuance of these storm warnings, and that I believe many of the most intelli-
gent people of this neighbourhood would participate in that regret.

1t 1s at every man’s option to regard or to disregard these signals, but if per-
severed with, their value and importance, as an aid to the preservation of life
and of property, will be (perhaps gradually, but ultimately generally) acquiesced
in and gratefully acknowledged by ‘ those who go down to the sea in ships,
that do business in great waters.”

I am, &ec.
HousTON STEWART,
Vice-Admiral and Com.-in~Chief.

SIR, Custom House, Lowestoft, 10th March 1862.

I AM unable to answer the queries contained in your circular letter of
the 4th inst. relative to the storm warnings, in consequence of there being not
any signal drums provided for the purpose at this port.

I am, &e.
M. RoBERTson, Collector.

My DEAR SiR, Custom House, Deal, 17th February 1862,
As Admiral FitzRoy’s storm signals have never been published or made
generally known at Deal, the boatmen, and others interested in the matter,
have not had an opportunity of judging of their correctness, or how far they
can be relied on with advantage. I regret exceedingly, therefore, that I am
unable, from inquiries, to furnish you with any information on the subject. It
has, however, been intimated to me that one of Admiral FitzRoy’s barometers
would be of very great service placed in some central part of Beach Street for
public inspection, and as the Customs watch-house is well situated for such a
purpose, 1 think, in the event of the Board of Trade ordering one to be sup-
plied, that it could not be fixed at a more convenient place; besides which,
notice of approaching storms could be signalized to vessels passing through or
anchoring in the Downs from our flagstaff, one of the highest and most con-
spicuous in the town.
I remain, &ec.
Jorn D. A. Dumarssa.

STR, Custom House, Falmouth, 11th March 1862,
IN reply to your letter of the 4th instant, relative to the storm signals in
use, 1 have the honour to report, for the information of their Lordships, that
the master, mariners, and pilots of this port have hitherto placed but little con-
fidence in them. This may be in some measure accounted for by the tenacity
with which seafaring men cling to their own experiences of atmospheric in-
fluences, and also by the fact that the signals have only been ‘‘occasional,”
sometimes preceding a storm, at other times hoisted when it is subsiding, and
instances have occurred when the signal has been hoisted in fine weather, I am
therefore of opinion that the utility of the signals has yet to be established. If
geafaring men and pilots are expected to rely upon them, they should precede
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every storm, and correctly indicate its direction. In this locality, situate as it
is between two seas, storms are sudden and violent, possibly the outer edge
only of a “cyclone” is felt, of which but little previous warning might exist
here, and none, perhaps, 100 miles inland.

The theory has been of material benefit, and has excited that amount of
attention which its importance deserves. Whether, if the signals were under
local management, to be hoisted under certain and indisputable conditions, they
would have the confidence of the public, may be for consideration.

There can be no doubt that the valuable barometers which are distributed
around the coasts of the United Kingdom will be always made use of and be
appreciated ; but uncertain warnings have a tendency to frighten the timid and
to béa an excuse for the lazy to remain in port when they may be losing a fair
wind.

I am, &ec.
J. Hucues, Collector.

Sir, “ Hawke,” at Queenstown, 11th March 1862.

WirH reference to the letters addressed to me from the Board of Trade
on the 6th instant, on the subject of storm signals, 1 have the honour to state
that my residence at Queenstown is of too short a duration to enable me fo give
an opinion on the usefulness of the storm signals at this place.

The winds here appear to me to be much influenced by the tides, and are
frequently very different both in strength and direction from what they are
found to be outside the harbour.

The * Revenge” and “ St. George” left Queenstown on Thursday, 27th
February, for Plymouth, the wind frow the eastward ; both ships experienced a
hemg gale, and the “ St. George > put into Scilly ; during the same gale one of
the Cork passenger boats suffered very much from its violence in her cargo, yet
during the period of this gale in the Channel the force of the wind at Queens-
town was from two to three.

I think, however, that the system of < storm signals” should be continued,
in order to give it a fair trial.

1 have, &c.
RoBt. SMarT, Rear-Admiral.

SiR, Custom House, Cowes, 11th March 1862,

Havine made every inquiry on the subject of your letter of 4th instant,
1 beg to report that in some instances it has been blowing very hard just pre-
viously to the telegram being received, occasionally at the time it was received, at
other times (perhaps in a majority of cases) the signals have been correct as to
time, and within a point or two in the direction of the wind, varying from
S.S.W., &c., and in a few instances from an opposite quarter.

The signals are not generally trusted by the seafaring men at Cowes, who
seem much wedded to notions they have gained by a long experience in
watching the local indications of the weather.

If the wind is fair for them to proceed on their voyage, and astorm signal was
hoisted, indicating a storm from an opposite direction, it is my opinion the
masters of the vessels wonld not be influenced by it, but would proceed to sea.

The storm warnings cannot, therefore, at present be considered practically
useful ; eventually they may become so if the seafaring men find them o be
correct as to time and the direction of the wind, &ec.

1 am, &e.
W. DreEw, Collector.

SIR, Custom House, Dover, 11th March 1862.

I~ return to your letter of the 4th instant, enclosing copy of the barometer
card, and requesting answers to certain questions respecting the storm signals,
I now beg to give (on the other side) replies thereto.

I am, &c.
G. SaunbpEers, Collector.
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Questions,

Have the storm warnings been generally
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Answers.

aep——

Yes.

correct in being followed by a storm or bad

weather?

Have they been correct in respect of time

of storm ?

Have they been correct in respect of place

where it i1s felt ?

Have they been correct in respect of

direction of wind?

Are they trusted by the seafaring men of

the port ?

Are they found to be practically useful?

Generally so.
Generally so.
Generally so.
By the fishermen, but not so

much by masters of colliers and
other coasters.

Yes.

Cory of RerortT on StorM WARNING SisnaLns from Inspecting Com-
mander, Coast Guard, Southsea.

Questions.

Have the storm warnings been gene-
rally correct in being followed by a
storm or bad weather?

Have they been correct in respect of,—

Time of storm ?
Place where it 1s felt ?
Direction of wind ?

Are they trusted by the seafaring
men of the port?

Are they found to be practically
useful ?

Answers,

Certainly.

In most cases.

Portsmouth.

South, south-west, south-east.

Yes, certainly more so than some
months back.

To ensure efficiency the signal warn-
ings I consider should be hoisted at
Lighthouses, so that ships in channel
as well as those in port should be
warned. The signal warnings I con-
sider of the utmost importance, parti-
cularly in ports where large fleets of
coasters and fishing smacks resort,
this class of vessels having no kind of
indicator on board.

E.F. K, Wasey, [. C.

SiE,

(Custom House, Portsmouth, 11th March 1862,

Herewith I transmit replies to the several queries contained in your

cireular dated the 4th instant.

Questions.

Have the storm warnings been gene-
rally correct in being followed by a
storm or bad weather?

Have they been correct in respect to
time of storm, place where felt, dura-
tion of wind ?

Are they trusted by the seafaring
men of the port?

Are they found to be practically
useful.

I am, &ec.
Wwum. J. Reprarn, Col.

Answers,

Yes.

They have been generally correct in
all these particulars.

They were at first looked upon with
indifference, but in consequence of
their accuracy there is now a consider-
able amount of reliance placed on them.

They are, and of the utmost impor-
tance to coasters and fishing vessels,
which rarely have any indicator on
board.
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Local Marine Board Shipping Office, 2, Deane Street, Cork,
Sir, 11th March 1862.

I amM directed by the Local Marine Board to acknowledge the receipt of
your favour of the 31'({ instant, requesting them to answer certain questions
relative to the working of storm signals at this port.

The Board not having taken very particular notice as to the results, instructed
the shipping master to make such inquiries as would enable them to answer the
queries required, which I now forward.

Questions. Answers.

_ Have the storm warnings been generally correct ~ They have.
in being followed by a storm or bad weather ?

Have they been correct in respect of time of  Generally.
storm ?

Direction of wind? Very correct.

Ar?e they trusted by the seafaring men of the By the majority.
port ?

Are they found to be practically useful ? They are.

‘ I have, &ec.
. Jonn H. HaLL, Secretary.

SIR, Local Marine Board, Aberdeen, 12th March 1862,

1 am directed by the Local Marine Board of this port to acknowledge
receipt of your communication of the 3rd instant, respecting Admiral FitzRoy’s
storm warning signals, and requesting replies to certain questions on the sub-
ject; and 1 am instructed to state that so far as the members of this Board
have learned from personal observation, and otherwise, the warnings at
Aberdeen have been generally followed by a storm or bad weather, if not always
in this immediate locality, at least in neighbouring localities.

The time has also been generally correct, and likewise the direction of the
wind. Many of the more intelligent of the seafaring population pay great
attention to them, and have a certain amount of confidence in them. They
have frequently been found useful, and will, in the opinion of this Board, be
found more so as they come to be better understood.

The Local Marine Board have much pleasure in observing that the signals
are about to be restored to their former conspicuous position in the middle of

the harbour.
I have, &c.
James F. KeELLas.

Cory of REporT on Storm WARNING SieNALS from the Inspecting
Commander, Coast Guard, Berwick.

Questions. Answers.
Have the storm warnings been gene- Mostly so. ]
rally correct in being followed by a
storm or bad weather? _ On the whole the
fHave they been correct in respect L result very satis-
O Fa—
Time of storm ? Not always. factory.
Place where it is felt ? Not always.
Direction of wind? Not always. |

Are they trusted by the seafaring inen Yes, when supported by barometer
of the port ? indications they certainly render the

men most cautious.
Are they found to Dbe practically Yes, most decidedly so.

useful ? .
CoLiN CampBELL KANE, Inspecting Commander.

12th March 1862,
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Sir, Custom House, Cardiff, 13th Maxch 1862.

In answer to your letter of the 4th instant, requesting, for the information
of your Board, certain information as to the result of the experiments of the
storm warning signals, I beg to say that prior to December last this matter was
not in any way brought under my notice. Communications from the office in
London to hoist signals, &c., were, I think, made to Commander Durnford,
Dock Master, at the pier head, so that I have no record to supply any of the
information required up to that period.

On the 11th December last I forwarded my first form Wr. 25, and I have
forwarded three reports subsequently, and beg to subjoin all the information it
is in my power to give in answer to your queries.

Had I have been aware that such a report would have been required of me,
I would have noted down particulars at the time of each warning signal report
being returned, which I will do for the future.

I am, &c.
T. S. MiLLER, Collector of Customs.
Questions. Answers.

Have the storm warning signals Yes; during my record two cases out
been generally correct in being fol- of four, one of them to a degree most
lowed by a storm or bad weather? marked.

fH:we they been correct in respect
of—
Time of storm ? Yes; within the 72 hours.
Place where 1t is felt ? Yes.
And direction of the wind ? Yes.

Are they trusted by the sea-faring Yes, generally very much so; par-

men of the port? ticularly by the superior class of masters
of vessels. Some treat the matter with
indifference.
Are they founid to be practically I can hardly answer this. I have no
useful ? , doubt, as far as the short observation of
the effect produced here has been known
to me, much property and probably
many lives have been saved.

SIR, Bridlington Quay, 13th March 1862.

In reference to your letter of the 4th instant, containing questions
relative to the storm signals, I beg to send the enclosed replies to the best of my
belief.

Questions. Answers.

Have the storm warnings been gene- Generally.
rally correct in being followed by a storm
or bad weather?

Have they been correct in respect of—

Time of storm? Generally.
Place where felt ? Generally.
Direction of wind? Generally.
Are they trusted by the seafaring At first they were not ;3 but I think
men of the port? they are gaining confidence in them.

Are they found to be practically 1 should say they are.

useful ?
I have, &ec.
Hucues Hicks, I.C.

SIR, Shipping Office, Newcastle, 14th March 1862.

I~ acknowledging the receipt of your letter of 3rd March, enclosing a
harometer card, together with certain questions which you did me the honour
to ask me to move the Local Marine Board to answer to the best of their ability,
such questions all hearing upon the use or otherwise of ““the storm warnings,”
introduced in 1861,
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I have the honour to send you the answers to each question proposed to the
consideration of this Local Board, together with their concluding remark on the
system of record upon which such ““storm warnings” are based; the whole
being unanimously agreed to at a very full meeting of the Board held in this
office yesterday, 13th inst.

In conclusion, I beg you to excuse the delay which has occurred in replying
to your letter, and to be assured that

I remain, &e.
RoBERrT JoBLING,
Secretary to the Local Marine Board.

Questions, Answers.

Have the storm warnings been generally By no means ‘ generally,”
correct in being followed by a storm or bad only very partially so.
weather ?

Have they been correct in respect of time of  No.
storm ?
Place where it 1s felt ? Direction of wind ? No record.
Are they trusted by the seafaring men of  No.
the port ?
Are they found to be practically useful ? No.

The Local Marine Board, however, highly approve of a record being kept, as
is now done under the orders of Admiral FitzRoy.’

SIR, Local Marine Board, Plymouth, 14th March 1862,

I am directed by the Plymouth Local Marine Board to acquaint you, for
the information of the Lords of the Committee of Privy Council for Trade, that,
speaking as well from the individual knowledge of some of the members of the
Board as from information which the Local Board has upon inquiry been able to
obtain, the following answers appear to be applicable to the questions contained
in your letter of the 3rd inst., respecting the storm signals which have been
lately exhibited at this port, viz :—

Questions. Answers.

Have the storm warnings been ~ They have been generally correct.
generally correct in being fol-
lowed by a storm or bad weather ?

Have they been correct in Answering this question with relation to
respect of— the time of storm mentioned in the printed
Time of storm ? card as occurring in some part of the next
Place where it 1s felt? nights and two or three days, and this port
Direction of wind ? as the place where felt, the answer as to each

part of this question would be in the affir-
mative, and that occasionally storms have
followed within a very short time after the
hoisting of the signals.

Are they trusted by the sea- They are not as yet umiversally relied on,

faring men of the port? not having been in use sufficient time to con-
vince all that they may be trusted.
Are they found to be practi- They are so in many instances, and the
cally useful? Local Board expect they will be more so when
it is found from experience that they may be
relied on.

With reference to the storm signals, an instance occurred here on Sunday last.
On the previous day the weather was fine, and several mackerel boats went out
to sea in the morning ; late in the afternoon the storm signals, drum and cone
with point downwards, were hoisted ; in the night the gale came on and blew
very violently, and on Sunday morning there was a storm from the south-west,
and a heavier sea than has been known for a great many years in Plymouth.

f2
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It was with difficulty the mackerel boats got back to port, and one, driven ouf
of her course, was upset and foundered close by the breakwater, and all hands
were lost. The mackerel men in the port say if the signals had been up in the
morning they would not have gone to sea.*

I have, &ec.

Joun KEeLuy, Secretary.

SIR, Admiralty Office, Holyhead, 14th March 1862.

WriTH reference to your two letters of the 61:{1 nst., requesting informa-
tion on the subject of storm warning signals, 1 have the honour to observe that
after diligent inquiry amongst the seafaring community of this port, I am led
to believe that their opinions on this subject are as follows :—

1. That the storm warnings have been generally correct in being followed by
a storm or bad weather.

2. That they have been generally correct in

Time of storm,
Place where it is felt,
Direction of the wind.

3. That they are trusted by the general run of the seafaring men of the
port, but the hovellers and beach-men form a notable exception to this, as these
people consider the signals to be perfectly useless. It may be observed that the
more merchant ships are compelled to put back into port the greater the profit
of this class, and as these signals certainly tend to prevent vessels from going
to sea unless when the weather is likely to be fine, and thus their return to port
is infrequent, it may be that diminished pecuniary gains may have something
to do with this opinion. I have reason to think this to be the case.

4. They are found to be practically useful.

On several occasions, and especially twice this month, no bad weather has
followed the exhibition of these signals, but the newspapers of the following
days have shown that a storm has heen raging within a comparatively short
distance of us, or the packets have made known its prevalence in the channel.

I gather that there is a general wish that these signals should be continued,
a wish in which T concur.

I am, &ec.
BeniaMIN P. PriesT,
Commander R.N., conducting the Packet Service,
and Queen’s Harhour Master.

Copy of REPORT on STorM WARNING SienaLs from Inspecting Comman-
der, Coast Guard, Bridlington Quay, Yorkshire.

Questions. Answers.

Have the storm warnings been gene- Generally.
rally correct in being followed by a
storm or bad weather ?
Have they been correct in respect of Generally.
time of storm, place where it is felt,
direction of wind?
Are they trusted by the seafaring men At first they were not, but I think
of the port? they are gaining confidence in them.
Are they found to be practically I should say they are.
ugeful ?

13th March 1362,

DovcrLas HersErT, Inspecting Commander,

* The warning drum was shown there, in several places, from ngon till dusk op
the previous day, namely, Friday, the 7th.—R.F.
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Cory of REPORT on SToRM WARNING S16NALS from Inspecting Comman-
der, Coast Guard, Greenock, N.B.

Questions. Answers,

st ——

Have the storm warnings been gene- Yes.
rally correct in being followed by a
storm or bad weather ?

Have they been correct in respect of—

Time of storm? Yes.
Place where it is felt ? Yes.
Direction of wind ? Generally.
Are they trusted by the seafaring By the majority, yes; others are
men of the port ? sceEtical.
Are they found to be practically To the best of my belief they are.

useful ?

J. C. CAMPBELL, Inspecting Commander.
12th March 1862,

SIR, Custom House, Rye, 15th March 1862.
WiTH reference to your letter of the 4th instant, missent to Hastings,
with regard to the experiments made to caution the maritime community against
the occurrence of stormy weather.
I have made every inquiry of the fishermen and others at Hastings, and 1
beg to report in answer to your questions that the warnings have heen generally
correct.

Questions. Answers.
2ndly. Time of storm ? Occasionally late,
3rdly. Place where felt? Hastings.
4thly. Direction of wind ? Generally southerly.
5thly. Are they trusted by the sea- Not at first, but are more trusted
faring men of the port? now.
6thly. Are they found to be practically Yes.
useful? -
I am, &ec.
J. K. Groom, Receiver of Wrecks.
Sir, Custom House, Scarborough, 17th March 1862,

1 BEG herewith to return the most correct answers to questions contained
in a letter dated 4th instant, from my Lords of the Privy Council for Trade, as
from my full inquiry I have been enabled to obtain, respecting the ““storm
warning signals ;”’ observing that the signals at present erected at this port
from their situation cannot advantage any but vessels in the harbour about to
proceed to sea. The letter, with answers thereon, enclosed.

I am, &ec.
J. P. HayrtoN, Collector.

Questions. Answers,

Have the storm warnings been gene- In general correct, but sometimes
rally correct in being followed by a =t a distance from Scarborough.
storm or bad weather ?

Have they been correct in respect of No means of sending in a return,
time of storm, place where it is felt, as there is no record.
direction of wind?

Are they trusted by the seafaring  To a certain extent.
men of the port?

Are they found to be practically Yes; I am informed that they have
useful ? prevented vessels proceeding to sea

before & coming storm. '
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SIR, Custom House, Holyhead, 17th March 1862.
IN reply to your letter of the 4th instant, I beg to state that after
making every possible inquiry 1 am of opinion—

That the storm warnings have been generally correct in being followed by a
storm or bad weather.

That they have been correct in respect of time of storm, place where it is felt,
and direction of wind.

Also that they are trusted by the seafaring men of the port, and are found to
be practically useful.

I must, however, state that the above opinion is not entertained by the
hobblers and boatmen of this place, and can only account for their objections
by the fact that in consequence of bad weather being foretold by the signals
vessels do not so frequently attempt to leave the refuge harbour, and therefore
their services are not so often required.

I must also state that, generally, the signals arrive here after the commence-
ment of had weather, and that in the two last cases no bad weather was
experienced at this place after the signals were hoisted.

In conclusion, I may remark that the storm warnings are particularly useful
in a harbour of refuge like the one we have here, where so many vessels are
assembled waiting for fine weather.

I am, &ec.
E. B. Cux~an, Deputy-Receiver.

Copry of REPORT on StorM WARNING SignaLs from the Inspecting Com-
mander, Coast Guard, Brighton, Sussex.

Questions. Answers,

Have the storm warnings been gene- Not generally correct.
rally correct in being followed by a
storm or bad weather?

Have they been correct in respect

of --

Time of storm ? Correct on the 7th and 8th March,
being followed by a gale on the 9th
from daylight until midnight.

Place where it is felt ? Coast of Sussex.

Direction of wind? From the southward.

Are they trusted by the seafaring Yes.
men of the port?
Are they found to he practically Not yet.

useful ?
Jas. P. THuRBURN,
15th March 1862. Inspecting Commander.
Local Marine Board, Sunderland,
Sir, 19th March 1862,

I~ reply to your letter of the 3rd inst., making inquiries as to the storm
warnings, I am instructed to say that the signals have not been established at
this port, but judging from the telegrams as reported through the ordinary
channels of intelligence the Board are of opimion that the storm warnings
have not been followed by weather 1n such accurate accordance therewith as to
give to them practical utility.

Yours, &c.

RosT. BrROWN, Secretary.

Cory of REpPorT on STorM WarNING Si1eNaLs from the Inspecting Com-
mander, Coast Guard, Kingstown, near Dublin.

Question, Answer,

Have the storm Wﬁrnings been gene- Yes.
rally correct in being followed by a
storm or bad weather ?
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Questions. , Answers.

————

Have they been correct in respect

of—
Time of storm ? Usually.
Place where it is felt 2 Dublin Bay.
Direction of wind ? Usually very correct.
Are they trusted by the seafaring  Yes, by merchant vessels; but not
men of the port? by fishing vessels.

Are they found to be practically I consider them to be useful.
useful ?

S Questions replied to in an accompanying letter from chief officer of Kingstown
tation.

17th March 1862, Lorrus RoBINSON.

SIR, Kingstown Station, 11th March 1862,

I BEG to furnish you with the information (as far as it is in my power)
required in Board’s letter of the 7th inst., respecting the storm warning signals.
The signals have been in general, with few exceptions, followed by a storm or
bad weather, and in general bad weather has been experienced within 76 hours
after the signal has been made, and on some occasions the gale has been on
when the signal arrived. Kingstown and Dublin Bay the places felt. In some
instances the direction of the wind has been very correct. Respecting the
attention paid to them by seafaring men of the port, those who are employed
fishing do not in general pay attention to those signals, except the weather at
the time is threatening ; but coasting and other trading vessels in general act
with caution when the signal is made, and on the whole I consider them to be
useful, although in some instances coasting vessels would have lost a good
sum if they had acted upon the signal.

I have, &c.
H. WrirHecomMBE, Com. Officer.

SIR, Local Marine Board, 71, Cornhill, 21st March 1862.

I AM directed to acknowledge the receipt of your letter of the 3rd instant,
accompanying a copy of the barometer card with signals now in use, and in
compliance with your request this Board, while stating that they have not
watched the matter so closely as to enable them to give exact dates when the
predictions have proved true, or the reverse, beg to give the following general
answers to the queries of the Board of Trade.

In reply to the first question—

Questions. Answers,

Have the storm warnings been The Board would answer in the
generally correct in being followed affirmative.
by a storm or bad weather?

2nd. Have they been correct in Yes, generally so.
respect of time of storm?
3rd. Place where 1t is felt? Generally correct.
4th. Direction of wind? Generally correct in this particular
also.
bth. Are they trusted by the sea- The Board are of opinion that the
faring men of tﬁe port? seamen of the port of London have not

yet paid much attention to these pre-
dictions ; partly, because the transition
from the docks to sea is not so imme-
diate as at most other ports, and also
because the practice of making public
official predictions of wind and weather
is of recent date.
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Question. Answer.

e —

_6th. Are they found to be prac- This Board feel convinced that these

tically useful ? notices conducted as they are must
daily increase in usefulness; but as
some persons may be alarmed at the
word *“ dangerous,” and make it an
excuse for inaction, the Board beg to
suggest that the words unsettled
weather, with high winds,” would be
enough to ensure extra vigilance and
caution, and that the word “ dangerous”
be used only when there appeared a
certainty of something unusually severe
occurring.

I have, &c.
Jou~x DoMETT.

————

Sir, Local Marine Board, Dundee, 21st March 1862.

T am directed by this Local Marine Board to acknowledge the receipt of
your letter of the 3rd instant, on the subject of the storm signals which have
recently been adopted with a view of warning mariners as to approaching storms,
and requesting the Local Board to report the results of the experiments which
have been made.

And I am directed by the Local Board to state in reply that Admiral FitzRoy’s
apparatus is only now in the course of being established at Dundee; but that
as soon as it has been completed and tested the Local Board will have nmuch
pleasure in reporting the results.

I have, &c.

J. JECcks, Secretary.

A —————

SIr, Local Marine Board, Port of Shields,
22nd March 1862.

I am directed by this Board to acknowledge the receipt of your letter of
the 3rd instant, enclosing a copy of the barometer card of the storm signals
used for indicating anticipated changes in the weather, and requesting answers
from the Local Board to certain questions as to the results of the system of
storm signals.

In reply I am directed by the Board to forward the following as the results
of their experience and inquiries on this subject so far as relates to the port of
Shields, viz. :—

1. That the storm warnings have not becen generally correct in being
followed by a storm or bad weather.

2. They have not been correct in respect either of the—

Time of storm,

Place where it is felt, or

Direction of wind ;
but, on the contrary, they have been generally incorrect, with some few
exceptions.

3. They are certainly not trusted by the seafaring men of the port, although
they occasion to a certain extent a feeling of uncertainty and uneasiness.

4. They are not found to be practically useful, but have often caused unne-
cessary delay and inconvenience, both to owners and seamen, without any
corresponding good result.

I am, &c.
Taos. C. LiercH, Secretary.

SIR, Local Marine Board, Hull, 24th March 1862.

I am directed by the Chairman of this Board to acknowledge the receipt
of vour letter of the 3rd instant, relative to storm signals, and in reply thereto
to state that at a mecting held this day the Board expressed its unanimous
opinion that gales of wind from the quarters indicated have generally followed
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the announcement by signal, but that little notice appears thus far to have
been taken of the signals by ships frequenting or vessels belonging to the port;
that such warning, however, would have the effect of precautions being taken
accordingly.
I am, &ec.
CHas. MARSHALL, Secretary.

SIR, i Dublin Local Marine Board, 25th March 1862.

~ Your letter of the 3rd instant was duly laid hefore the Dublin Local
Marine Board respecting the storm warning signals, and after making every
inquiry, they direct me to make the following answers to the queries required
by my Lords of the Privy Council for Trade :—

Questions. Answers.
1. Have the storm warnings been Yes.
generally correct in being followed by
a storm or bad weather ?
2. Have they been correct in respect

of—
Time of storm ? No.
Place where 1t is felt ? No.
Direction of wind ? No.

3. Are they trusted by the seafaring Not generally.
men of the port?
4. Are they found to he practically Somewhat. They are particularly

nseful ? observed by sailing vessels.” All parties
express a desire that they should be
continued.
I am, &ec.

R. McLEgax, Capt. R.N., Hon. Sec.

SR, Liverpool, 22nd February 1861.
YESTERDAY about 3 p.m. we were warned by telegram of an impending
gale, and about high water (8.40 p.m.) it burst upon us like a thunder clap.
It began at S.W., but did not go further round than W.N.W. Fortunately it
did not last much over an hour, or the damage would have been serious. As
¢t was, most of the ships in the river dragged—and, hut for the assistance of
steam, several would have fared badly. One drove on the south landing stage
and did herself and it some damage.
I took the precaution to circulate the warning as widely as possible, which
was the means, perhaps, of preventing some accidents.
GrORGE Hayniw,

To Rear-Admiral Evans.

Plymouth, 27th March 1862,
“The storm signals shown here have astonished everybody; and I have
constant applications to explain how coming storms can be predicted with such

areat accuracy.”’
3 T 1
W. S~ow Harrrs.

oQ
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