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Note on the reconstruction

This book is a reconstruction of Sang’s book. It was
initially produced on September 3–4, 2009, and slightly
improved on October 14–15, 2010. All the tables were gen-
erated automatically. The layout of the tables is very reg-
ular and the generation of the tables was therefore made
straightforward.

In his preface, Sang claims that there is not a single
error in his tables. We haven’t checked the entire tables,
but Sang’s claim appears quite plausible. However, Sang’s
preface contains two errors, which we have left uncorrected
in the following pages. The first error occurs in the third
example. Sang converts 3.27 seconds of solar time into
3.26 seconds of sidereal time. But sidereal time elapses
faster than solar time, and the correct value is 3.28 sec-
onds. In the fourth example, Sang converts 2.49 seconds
of sidereal time into 2.50 seconds of solar time, but for the
same reasons as above, it should be 2.48 seconds. Sang’s
two errors cancel, so that the result of the fourth example
is indeed the value he started with in the third example.

D. Roegel, 15 October 2010.





preface.

The operations of converting Solar into Sidereal and
Sidereal into Solar Time are of very frequent occurrence
in Astronomical Calculations, —so much so, that short
tables for assisting in the conversion are printed in every
issue of the Nautical Almanac; the values of the hours,
minutes, and seconds are therein separately given, so that
each conversion requires the extraction of three numbers
and the addition of these together.

In the following Tables the values are given for each
tenth second during the whole day, so that for all the pur-
poses of Nautical Astronomy the equivalent time can be
found by a single inspection. Even when precision to the
hundredth part of a second is required, the Astronomer
has only to perform mentally an addition to the last three
figures of the tabulated quantity. To meet the require-
ments of more refined investigations, Tables of the values
for each hundredth part of a second up to ten seconds are
prefixed; and still farther to accomodate the Astronomer,
the values are given for each Solar and for each Sidereal
day during the year.

A Table of the coincidences of the beats of the Solar
and Sidereal Clocks is given for the whole day; which Table
will be found to have certain conveniences in the daily
work of the Observatory, and particularly in the rating of
chronometers.

These Tables have been constructed on the assumption
that the mean equinoctial year, or interval between two
consecutive mean equinoxes in March, is . Solar
or . Sidereal days. On account of the gradual
displacement of the relative positions of the equinoctial
point and the earth’s perihelion, these numbers, as shown



by Bessel, are subject to a small secular change; but that
change is too small to affect the accuracy of the tabulated
results for very many years.

The calculations were all made in duplicate by inde-
pendent processes; and the precautions taken for insuring
accuracy in the printing were such as to warrant the ex-
pectation that not a single error exists in the book.

The Navigator, to whom the work is especially use-
ful, has often to make his calculations by the cabin lamp
and amid the anxieties of his voyage; and therefore the
Tables have not been compressed into the smallest pos-
sible shape, but have been printed in an open and easily
intelligible form, and in a large and clear type. Also, as,
to prevent mistakes, it is desirable to check the calcula-
tion by reconverting the result into the first given kind
of time, the Tables for converting Solar into Sidereal are
placed face to face with those for turning Sidereal into
Solar time; by this arrangement the reconversion can be
made at a glance, and without ever having to turn over
more than one leaf.

EXAMPLES.

i. To convert h m s. of mean solar time into
sidereal time:—

Sol. Sid.
Page ,    =   .
Page , . = .

. = 
  . =   .

2. To convert h m s. of sidereal time into
mean solar time:—



Sid. Sol.
Page ,    =   .
Page , . = .

 = 
  . =   .

3. To convert h m s. of mean solar time into
sidereal time:—

Sol. Sid.
Page ,    =   .
Mentally, . = .

  . =   .

N.B. — In this and in all cases in which accuracy to
the hundredth part of a second is sufficient, the addition
may be performed mentally, and the result written down
at once.

4. To convert h m s. of sidereal time into mean
solar time:—

Sid. Sol.
Page ,    =   .
Mentally, . = .

  . =   .

5. The apparent sidereal time at Greenwich mean noon
of Jan. i,  being h m s, required the correspond-
ing sidereal time for Jan. i, .

Sid.
Jan. i, , apparent, . . . . . . . . .   .

— Equation of equinox, . . . +.
Mean sidereal time, . . . . . . .   .

 solar days (p. ) = . . . . . .   .
Jan. i, , mean sid. time, . . .   .

+ Equation of equinox, . . . . −.
Jan. i, , apparent sid. time,   .



6. In order to test the going of a clock, the disap-
pearance of a star against a building was observed on Feb.
2, , and found to be at h m s. The disappear-
ance was again observed on April  to be at h m s.
Required the clock’s rate.

Feb. , observed disappearance, . .   
 sid. days (p. ), . . . . . . . .   

April , expected disappearance,   
Observed, . . . . . . . . . . . . . . . . . . .   

Clock’s gain in  sidereal days, 
the change in the position of the star being neglected.

7. In comparing a marine chronometer with the Tran-
sit Clock of the Observatory, the coincidence of the sec-
ond’s beat (not the halfsecond’s) of the chronometer was
observed at h m s. Required the time of the first co-
incidence after 7h on the chronometer.

Coincidence in Table, p. , at   .
Observed coincidence, . . . . . . . . .   .

Constant to be added, . . . .  .
Tabular coincidence after h,   .
Expected time of coincidence,   
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