A detailed description of a day’s work

Lars Bergman, 2021-11-29

As Frank has pointed out many a time, you should consult primary sources if you want to find out how
navigation was performed yesterday. A few years ago I come across Herman Korsström’s
Merenkulkutaulut / Nautiska tabeller, Helsinki 1922, a bilingual Finnish/Swedish nautical table. In the
book two loose papers were found, one was an Inward Clearing Bill from July 1939, identifying the
vessel, and the other measuring some 21 cm x 14 cm, containing the day’s work onboard the iron
barque Alastor of Hanko, Finland, in the North Sea on 21 November 1937.
Alastor was lunched in Sunderland in 1875, sailed worldwide in her prime days, and in the thirtieth
shipped split-wood from Scandinavian ports to UK. In WW2 she was taken over by the British
authorities and finally became a restaurant in Ramsgate. She was broken up in 1952, 77 years old.
Alastor carried a main skysail in her younger days and had a long jib-boom. In her later days the
rigging was somewhat cut down and during her Finnish time she didn’t carry any royal yards. The
gross tonnage was around 860 tons and the ship’s length were close to 60 meters. She was classed in
Mariehamn in May 1937 and then made two more voyages to the UK that same year. The voyage
when this day’s work was made was possibly from Gravesend to a winter lay-up in the Baltic Sea,
possibly in Oskarshamn on the east coast of Sweden. I have not been able to trace down the history of
Alastor more than that for 1937.
The paper found contains a lot of information of a typical day’s work to ascertain the noon position.
Around 10 a.m. local time three sights of the Sun’s LL were taken. These observations were recorded
elsewhere and not reduced until the noon latitude was obtained. The sums of the a.m. chronometer
times and sextant readings are however shown, and this makes it possible to guestimate the readings.
One possible set, of many, is
Chronometer time

9h 43m 33s
9 44 45
9 46 1
133 79

sextant reading

11° 57ʹ 0ʺ
12 1 0
12 5 30
35 63.5

Being late autumn in the North Sea, the azimuth of the sun was around south southeast at that time of
the day.
I have numbered the different lines in the paper in order to be easily referenced, the numbering is
however not in the order of evaluation. Extracts from NA and the nautical tables used are shown after
this text.
A capital O is the Swedish equivalent for East. A superscript t is equivalent to hours.
In box 1, 133m79s is the sum of the minutes and seconds of the chronometer readings. As the hours are
all the same there is no need to sum them. To find the mean value, divide the sum by the number of
observations, in this case three. The navigator has started with 133m/3 which results in 44m and 20s. In
order to be “compatible” with the sum of seconds, 79s, those 20s have been multiplied by 3 before
summing, resulting in a sum of 139s. This sum is now divided by 3, resulting in 46.3s. The mean
observation time thus becomes 9h44m46.3s, as shown on line 2.
A similar procedure is followed when meaning the altitudes. In box 26, 35°63.5ʹ is the sum of the
three altitudes. The first step is to evaluate 35°/3 resulting in 11°40ʹ. The excess 40ʹ is multiplied by 3
giving 120ʹ, which is to be added to 63.5ʹ. This addition was not finalized (and parts of it crossed out)
because the navigator suddenly realized that 35°63.5ʹ is equal to 36°3.5ʹ, which is easily divisible by 3,
giving 12°1.2ʹ. This value is copied to box 28.
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The sextant used was probably a vernier model reading to 10ʺ. The index correction seems to be 3ʹ50ʺ,
noted as 3.8ʹ in box 28 and line 30. Corrections for dip, refraction, parallax and semidiameter are
combined and taken from a total correction table, Table 19, where a height of eye of 7 m is applied.
This large height indicates that the vessel was in ballast. The table is entered with altitude 12° and hoe
7 m and gives the correction +6.9ʹ. To care for the variable semidiameter during the year an additional
correction of +0.2ʹ is given for November, giving a total of 7.1ʹ. The true altitude for the time sight
thus becomes 12°12.1ʹ which is used in the reduction line 16.
The chronometer time on line 2 is corrected for an error of 2m18.0s slow. This error seems to be
determined on 27 July at 0h GMT. In box 24 there is a calculation of number of days elapsed since that
date: 5 whole days for July, 31 for August, 30 for September, 31 for October, and 20.4 days for
November. With a rate of 0.2s per day gaining, this gives an additional correction of -23.5s, shown on
line 3. This is indeed strange, as many opportunities for rating must have been at hand later. To rely on
a close to four-month-old rating seems risky. But perhaps subsequent checks had shown that the rate
was stable. Anyway, the resulting GMT for the time sight is 9h46m40.8s as shown on line 4.
The almanac used onboard was presumably “The Nautical Almanac, Abridged for the Use of Seamen,
for the Year 1937”. This almanac gives, for every other hour of GMT, the quantity E and the
declination for the Sun. E is the excess of the Greenwich hour angle of the sun over GMT. Thus, it
includes the equation of time and the twelve hours difference between civil and astronomical time.
From 1925 and onwards, GMT starts at midnight, while the hour angle is defined to start at apparent
noon. The quantity R also shown in the almanac is the difference between Greenwich sidereal time
and GMT. For readers accustomed to modern practise, in degrees: GHA Sun = 15·(E + GMT) and
GHA Aries = 15·(R + GMT); if result >360°, subtract 360°.
The navigator has taken the 10h values of E and declination, lines 11 and 12, without interpolation to
the noted GMT. This results in a 0.1s error in E and 0.1ʹ error in declination. As all calculations are
performed to tenths of seconds of time and minutes of arc, this seems a little careless. The declination
is converted to polar distance as shown on line 13, 109°52.3ʹ. In order to find the log cosecant of that
value, in a table that stops at 90°, the quantity 90°-|declination| is also calculated, box 25. This holds
because csc(90°+x) = csc(90°-x).
Now all information necessary to reduce the time sight is available, except the latitude. The DR
latitude could be used for this, but it is better to wait a few hours until the noon latitude is found, to get
a determination nearer in time, thus reducing the error in the “run” between observations.
On line 29 the measured noon altitude is shown. The same index correction is used and the total
altitude correction is taken from Table 19 as above, giving 7.7ʹ+0.2ʹ. The true altitude on line 31 is
converted to zenith distance on line 32. It is interesting to note that the altitude is labelled “S” and the
zenith distance “N”. I am not familiar with this labelling, but guess it was something taught at the
navigation school. Obviously, the labelling is originated at the body. The declination (line 33) used is
that for 12h GMT, without any interpolation. Northerly zenith distance minus southerly declination
gives the noon latitude, line 34.
In box 10 there are two log readings shown, presumably 24.0 miles at the time of the a.m. sights and
33.2 miles at noon. However, a 10 miles distance on a course made good of N13°E true have been
used in the calculations (this is verified by a note on the back side of the paper). Looking into the
traverse table, Table 3, for course 13° and distance 10 miles give a difference of latitude of 9.7ʹ and a
departure of 2.2ʹ. These departure minutes are equal to nautical miles and noted on line 27.
At the time of the a.m. sight, the latitude was therefore 9.7ʹ south of the noon latitude. This is shown
on line 35, with line 36 giving the a.m. latitude. This value is copied to line 15.
Now all data for the time sight are given and the reduction is using the formula
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sin2(t/2) = csc(polar distance) · sec(latitude) · cos(halfsum) · sin(halfsum - altitude)
where t is the local hour angle, and halfsum = ½·(polar distance + latitude + altitude).
The formula is evaluated using logarithms as shown on lines 14 to 20. The label “sek” on line 14 is a
mistake, shall be “ksk” (csc), the log itself is however correct. The label “sek” on line 16 should be
moved one line up. The result on line 20, log sin2(t/2) = 8.69502, is converted to hour angle by using
Table 49, the navigator got the answer 1h42m53.5s on line 21. (Strict interpolation actually gives
1h42m53.4s.) As the observation is made before noon, this value is subtracted from 24h to give an hour
angle of 22h17m6.5s as shown on line 22. This hour angle is equal to local apparent time reckoned
astronomically; by subtracting the quantity E the local mean time becomes 10h2m57.6s as shown on
line 23, which is copied to line 5. The difference between local mean time and GMT is longitude in
time, reckoned eastwards from the Greenwich meridian, as shown on line 6. On line 7 a conversion to
arc is made. This conversion was probably done mentally, otherwise Table 49 can be used for this as
it shows time and arc side by side. The longitude on line 7 is the longitude at the time of the a.m.
observation. As mentioned above the departure between morning and noon sights were 2.2ʹ. In order
to convert this to difference in longitude we need to know the mean latitude of those sights. This is
done by adding line 34, the noon latitude, and line 36, the a.m. latitude. The minutes are added and on
line 37 is the sum stated, 100[.]1ʹ. Half of this gives the mean latitude 54°50ʹ on line 38. Utilizing
Table 4, the departure value from line 27 is converted to difference in longitude on line 8. The
navigator got 3.7ʹ, strict interpolation gives 3.8ʹ. This difference is added to the a.m. longitude to give
the noon longitude, line 9.
All logarithms are carefully interpolated (although it seems overkill to use tenths in seconds of time
and minutes of arc, at least in the final position) and it looks like a ruler have been used to facilitate
table reading and drawing straight lines at appropriate places.
--- I would like to express my thanks to Ed Popko for his encouragement and many good advices,
also his superior help with image processing.
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Table 4 – departure to diff long
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Table 19 – total correction Sun
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Table 49 – log trig table
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