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PREFACE.

This volume Is noé intended to be a scientific treatise of the
phenomens of tides; the object being to eet forth in as clear and
conclse & manner as possible the standsrd methods used by prae-
tical navigators to compute the approximate time of high and
low tides at & given port on aoy date, and particularly for those
wishing to take the U. B. Local Inapectors examination for an
peegn going license, as that is one of the problems given every
applicant.

The lunitidal intervals used -are taken from Bowditeh and that
of the high water differs & minuts or o in some cases from that
given in other works. The American Ephemeris and Nautical
Almanse ie used throughout ss it iz wsuelly piven applicants st
exgmingtions,

E. M. PoesLEr.
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TIDES.

In comparing the times of high water and low water found hy
the methods given here with those In the tide tables imsued by the
United Btates Coast & Geodetls Burvey, a difference in most cases
will be found and is due chiefly to the fact that the predictions
given in the tables are the direct results of the proper scientifio
methods employed which takes into consideration every known
element which may properly enter the calculation and are there-
fore to be aecepted aa the correct standard.

By the following methods only one clement, the moon, {8 con-
sidered, the effect of the sun being entirely neglected, and whila
not exact the results are quite mear enough for ordinary, praes
tical uee, and so much 8o that it iz not necessary for the navi-
gator to perform w long tedions caleulation when a nearly eorrect
reailt will meet the requirements,

Whem the sun's place differs from that of the moon ninety
degrees the differenee between these methods and the tide tables
will he the mazimmm, and s the minimum whes the sun's place
and that of the moon are the same of one hupdred snd =ighty
degrecs different.

In sssuming & degree of dependence the mature of the port or
place must be considered. These intp which streams of importamee
do not empty arc subject to the influenes of winds only, which
do not affect the times of {idal oceurrences to a marked extent.
Large streams do, and together with the wind flood tido seme-
times does not ocour, the condition being low water without a
change of height worth comeidering, except that perbaps which
may be due fo freshet.

Philadelphia is such & port. The flood tide under normal eon-
ditions runs about five hours and the ebb fide about seven hours,
which 8 doe to the emptying of the Delaware River. When the
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country is quite dry and strong morthwest winds blow for several
days the tlde may remain low. The other cxtreme would be
sbundant raine over the section drained by the stream and north-
east winds when the tide would remain very high.

These facts are mentioned to illustrate the necesaity of taking
into comsideration every local influence when the time of high
water or low water is a factor of importance in the navigation of
& ship.
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COMPUTATION.

At the Lotal Inspectors exsmination the applicant for a license
may receive the problem written in eoms peculisr manner; bat
that doss not matter, as all that is wanted is the date and name
of the port. In any case compute all the tides for the given civil
dats, and in cases where a tide oceurs g few minutes before the
beginning of the eivil date and another & few minutes after the
end, they must be included, and after all the tides have beem
eorrectly computed, they should be tabulated in the order of their
QCCUTTENCE,

Bowditch Navigator {Appendix TV} containg the high and low
water “lunftidal Intervals” or “oorrectad eatablishments of the
porta.” Other works of the same character contain the high water
interval only.

The “lunitidal intervals” or “corrected establishments of the
porta” are the intervels between the tnoon's meridian paseage at
a given place apd the following high water and low water.

The first atep in the computation of tides i the selestion of
the proper passage from the neuticel almenae, and In doing so
the metronomical date snd time must be sdhered to; but when
the result is found, it must be cooverted into civil time and so
expressed.

The hourly differemes In the sdjacent column may be givenm &
standard value of two minutes which, when multiplied by the
negrest hour of the longitude in time of the place, will give the
corraction to be added to the pessage o5 taken from the almango
in west longitude and subtracted in east and gives the time of
meridlan passege &t the port, The degree of precision reguired
does not warrant o more exset operation for the simple reasom
thet two or three minutes error s not & perceptible quantity.

Ap the Bowditch epitome is the only work containing both the
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high water and low water intervals for verious porte, the ex-
aminers prefer its use; but when it is not convenient to use that
book, only ‘the high water interval will be found in others and
then half of quarter of & lunar day is applied to the time of high
water found from the moon's meridian passage to find the times
of the other tides for the given date.

A lunar day is the interval of time between two succeasive
passages of the moon over the same meridian, which in solar time
i given & value of 24h 62m, the half and gquarter of which is
12h 26m and 6h 13m respeciively; but as the interval of time
between tldes 13 In most coses diferenmt, it I8 - neceapary to nse
the low water imterval from Bowditeh thet an sccunrate resnld
may ba ohtained.

Beginning with the year 1914, the nautieal slmanas in diffarent
from those for preceding vears by which mearly every examina.
tion {2 condueted. For that reason the almanace for the years
1014 and 1817 are used,



