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XLIV. On the Conversion of Wind-charts into Passage-charts.
By Francis Gavron, F.R.S.*

THE most direct line between two points of the ocean is

seldom the quickest route for sailing-vessels. A compro-
mise has always to be made between directness of route on the
one hand, and the best chance of propitious winds and currents
on the other. Hence it is justly argued that an inquiry into
the distribution of the winds over all parts of the ocean is of
high national importance to a seafaring people like ourselves.
A knowledge of the distribution of the winds would clearly
enable a calculation to be.made which would show the most
suitable passage in any given case.

But as a matter of fact, no calculations have yet been made

upon this basis; much less have charts been contrived to enable

* Communicated by the Author,having been read at the Meeting of the
British Association, in Section A, on Auguist 24, 1866,
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a navigator to estimate by simple measurements the probable .
duration of a proposcd passage. The wind-charts compiled by E ErERC R LR S
- U
the Metcorological Department of the Board of Trade are seldom o — ®
uscd by navigators; for they do not afford the results that sea- .
men_principally require; they only give data from which those z IRBIBRF2IZIZFRTT2 | 8 |8
results might be calenlated by some hitherto unexplained pro-
cess, which, we can easily foresee, must be an exceedingly tedious B e e annS | @ | o
one. = ch:ﬁnm;——‘vmmvv-‘ «a & -
To convert wind-charts, or the tables of wind-direction from B
which the wind- charts have been compiled, into passage-charts, E | |zgzaanasgagesess | g |o
we must ascertain the distances that ships of different classes wRREAS © |®
would attain in an hour, if they made the best of their way T % -
under the same wind towards different points of the compass. ,E g E |X839R22392~"28% | 3 |3
With a moderate wind, a merchantman of the class that usually Q o B —
N . . . . . Q
navigates the Atlantic will, by beating to windward, make 21 &0 £ -
miles an hour, right in the wind’s eye. At two points off the 2 a B | ISRRERESBIEI RS g |2
wind it will make 3 miles; at four, 4 miles; at six, 7 miles; at = = G - B P
cx‘ght,- 83 miles; at ten, 9 miles ; at twdvg, 94 miles; at fou'rteep, S 8 B | REoNNNIRRIRANRsS | & | @
87 miles; and at sixteen, or with the wind right astern, it will 3] 8 “ Sz e |®
make 7% miles. 'We must next turn to the wind-charts, or to g | g o)«
. . . . P it €Rr
the Tables from which they were compiled, to ascertain the pro- g 5 v | |IRESERECEIRINRINEI | 3 |8
portion of the winds that blow from different points of the com- 2 2 .
: . - . " . . . - B e
pass, in the region we are investigating, Thus in one particular @ : 4 | 19885RTCASRIRREES | 8 |3
case we find, out of one hundred observations, that six referred 3 5 3 - ;
. : (3]
to N.‘ winds, fourteen to N.N.E., seventeen ‘to N.E,, six to 2 2 | o | ngyunesngannzess| & |e
E.N.E., three to E., two to E.S.E,, two to 8.E., five to S.S.E,, = 2 " BRI THARTBAS 8 o
six to 8., six to 8.8.W., six to 8.W., three to W.8.W., three & = -
to W,, three to W.N.W,, four to N.W,, five to N.NW, and It | M [Z22RX°°°KIBIRIABS g 13
nine calms. The force of the winds was not recorded in this = g |« -
Instance ; we must thercfore, for want of better information, 0 g | lgzeecernzrnanggs | o |7
assume them to be moderate. We have now to calculate the K 8 M BHS= B |®
progress that ships could make towards each point of the com- = =
M : H ©
pass, under the several influences of each of these winds. In E Z | 383 AIIZINRREY 2[5
the example taken, the N. wind will be reckoned as lasting 6 8 i
per cent. of an hour, and therefore ships would be able to sail bt Bl (yaseosnesangasss| & (¢
during its prevalence, ‘014 mile to the N., ‘018 tothe N.N.E., it e o
and so on. The N.N.E. wind lasting 14 per cent. of an hour 2 g
. . . . . ~ =) NN AWM NS | @ |
will enable ships to sail *042 mile to the N., 033 mile to ks z | |EREARSRSBIBRSIER[] | § |2
N.N.E.,, and so on. The N.E., B.N.E,, and all the other winds =i d
would have their influence similarly calculated. 'We thus obtain Z | IZSRIKR2IABRREEL| 8 |2
a Table of sixteen lines (not reckoning the line of zeros that cor- — -
respond to “calms”) and of sixteen columns, whose aé[chtlon 8 G e s gg.?,_ B BB 3|2
gives the total progress of onc particular class of ships, in one SE Bz z e i, ; BAZZ | B E
hour, to all points of the compass, under the influence of the &% o w R M & BUE | H =N
winds that blow in the ocean-district under consideration. = 5
=]
‘E SOHCORNANVLOODRNH W0 | 2 E
e - =
E 38 i
=] 58 | &
=] =840
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The bottom line of the Table gives the results that we seek.
In the case we have taken, the diagram in the Wind-chart and

that in the Passage-chart would he of the following shapes re-
spectively :— -

Passage-chart Diagram, calculated

Wind-chart Diagram. Jrom that of the Wind-chart,

N
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Scale of Miles

Wind-charts into Passage-charts. 349

could be used over again. An extract from the foregoing Table
will suffice for an example of what is meant ; where, in order to
save space, the figures that refer to the eight principal points of
the compass are alone inserted. :

,NINEID! SE| s.]s.w.[w.|N.w.l

N.llIoursﬁ IForcemod.lM 2451 57 45 57 51 24 14 24 51 57 45 &7 51 21 ’

XE. ‘ Hours 17 l Force mod.' 40 68 144 161 127 161 144 68 40 68 144 161 127 161 144 GBI

E .. |Hours3 lForccmod_I 7 12 25 28 22 28 25 12 7 12 25 28 22 28 25 12]

B,E.....lHourSBlFomemod.I 5 817 19 15 19 17 8 5 8 17 19 1519 17 el

RN lHouts6 IForcemod.l 14 24 51 57 45 57 51 24 14 24 51 57 45 57 51 24|

BW. vueviens LHoursﬁ | Force mod. | 14 2¢ 51 57 45 57 51 24 14 24 5157 4557 51 24'

Werrrornns . ]Hours 3 , Foree mod. l 7 12 25 28 22 28 25 12 7 12 25 25 92 28 25 12|

) R AU | Hours 4 | Force mod. | 9 16 3¢ 38 30 38 34 16 9 16 34 38 30 33 34 ml
Total. l I

The proportion of winds from the
ncighbourhood of each of sixteen
points of the compass is shown by
the length of the corresponding
lines drawn to the leeward of the
centre. The radius of the circle re-
presents the proportion of calms,

The force of the winds is not given
in this diagram. It must therefore
be reckoned as “moderate” through-

The probable length of an hour's
sail in any direction from ¢, the
centre of the dingram, is shown b
the length of its radius in that di-
rection. This gives a scale to be
used throughout the ocean aren to
which the diagram refers,

Ezample.—Since AB is 4] times
the length of the parallel radius ¢ d,

therefore the passage from A to B

out. - | will oceupy on an average 43 hours,

We should not he justificd in usually adopting an “average
force”” for the winds, though, for simplicity of explanation, we
selected the foregoing example, in which we were obliged to do
so. If we confined our computation to the effect of simple ave-
rages, then an alternation of squalls and calms would be impro-
perly reckoned as moderate weather, We must therefore group
the winds, not necessarily to each degree of force, but, it may be,
in two or perhaps three groups, The Tables would therefore
consist not of sixteen lines, but of twice or thrice that number.
For the rapid performance of these calculations we should tabu-
late the passages of various classes of ships to each of the sixteen
points of the compass, under the influence of winds of, say, thirty’
different degrees of duration,and six of force, making a total of 180
lines for each class of ships. Ineach line the figures should be
repeated, so as to sweep not only once but twice round the com-
pass. If these ave printed on separate slips of paper, the labour
of copying them would be wholly avoided ; for the same slips
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If the slips were of sufficient length to include the data for
every class of ship, a single operation would simultaneously
build up Tables for all.

A navigator wishing to find the probable duration of his in-
tended voyage, would refer to a chart on which the results of
these calculations had been protracted in the form of diagrams.
He must set his compasses to the radius of the diagram neavest
to the commencement of his intended route, measuring it in a
direction parallel to the route. He will thereby obtain a scale
of probable distance for one hour’s sail during that part of his
voyage, and he will prick out his passage accordingly. When he
has come within the range of another diagram he will set his
compasses afresh. Continuing on this principle, he will dot out
the probable duration of the whole of a proposed passage in the
simplest possible manner. e will thus be able to select the
quickest out of any number of routes that may be suggested to
him, and to determine, on the most trustworthy of existing data,
what is the best course to adopt in sailing from any one part of
the ocean to another.

The method of altering a diagram so as to include the effect
of a current, is too simple to require explanation,
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