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EDITORIAL

In this issue we print the annual reports made by the
members of Council to the general membership; a
‘statutory requirement’, but routine housekeeping tasks
may not make for interesting reading, (pp73-76). Much
better is the lively account by Tony Wood of the goings-on
at the Annual Meeting, in Oxford, (pp83-86) which
included the visits to sundial workshops, and the dramatic
unpacking of the Wynne Dial at Blenheim. One cannot
help feeling sorry for those organisations whose AGM have
no provision or pretext for interesting or colourful displays
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or exhibitions. The Oxford meeting was particularly
colourful because large transparencies of stained glass
window dials had been fixed up against the huge window at
one end of the dining hall.

Professional Sundial makers are invited to take note of the
Reader’s Letter. A job which is a routine bread-and-butter
matter for them is important to all of us, for keeping the
documentary record straight.
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MAGNETIC AZIMUTH DIALS

MIKE COWHAM

The Magnetic Azimuth Dial had its heyday around 350
years ago. Since then it fell out of use, but I hope through
this article to re-kindle the idea and hope that some of our
intrepid diallists will take up the design for the future.

Why did it go out of fashion? Well, it didn’t quite go out of
fashion but due to its reliance on an accurate compass
pointing to True North such dials were only really feasible at
the time when Magnetic Declination was around zero. The
last time that this was the case in London was around 1660
as the declination slowly swung from East to West. It
continued to swing West for another 160 years before
reversing and will, in about 21 years time, again swing
through zero towards the East. Therefore we are approaching
an ideal time for the re-introduction of this fascinating dial.

The majority of extant Magnetic Azimuth Dials were made
in Dieppe from ivory by makers such as Bloud, Senecal and
Crucefix. These are frequently called Ivory Diptych Dials,
which really is a misnomer, although many of these dials
also included a String Gnomon Diptych form of dial, as
well as Polar and Equatorial Dials. So, exactly what is the
Magnetic Azimuth Dial? For the moment I will take the
Dieppe type as my example. The dial would be set up
horizontally such that the shadow from its vertical lid would

|
|
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|

Fig. 1. Dieppe Magnetic Azimuth Dial with shadow of its
lid exactly falling across its lower leaf.
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fall exactly over its base: Fig. 1. This is really the reverse
of what we would normally expect from a Diptych Dial as
the Sun is apparently coming from the opposite direction.
With the dial so aligned the South end of the compass
needle will point to the correct time on the elliptical chapter
ring in the compass bowl: Fig.2. Naturally this would only
work on a particular date so the chapter ring would need to
be moved as seasons changed. This was simply done by
making it slide along its N - S axis as dates changed. The
Dieppe model was adjusted from beneath where a volvelle
could be rotated, setting the current date against a hand
pointer: Fig. 3. What is unseen is on the back of the
volvelle where an eccentric groove has been machined. It
is a small pin from the sliding chapter ring that runs in this
groove and adjusts its N - S position. This is therefore quite
a simple dial to use, but dials of this type are only suitable
for one fixed latitude. For this reason these dials often
include both Polar and Equatorial Dials on the top lid,
suitable for use over a wide range of latitudes.

A somewhat different form of Magnetic Azimuth Dial was
made in London at about the same period. It was seldom
made just as a sundial but was frequently part of some
surveying equipment, namely the Plane Table (then known
as a Plain Table). An example of one of these from Bion’s
book” is shown: Fig. 4. The table is placed on a tripod and

is set level. A piece of paper is fixed onto its top surface and
[ =2

Fig. 2. Elliptical Chapter Ring inside compass bowl. The
time indicated is 11:10am.
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Fig. 3. Date Volvelle on underside of compass.

the alidade (the horizontal arm with sights) is turned to be
in line with the feature to be surveyed; often the edge of a
piece of land. When correctly aligned a pencil is used to
mark a line along the piece of paper. At the far side of the
table can be seen a Magnetic Compass. From this the Plane
Table could be set exactly N - S giving instant bearings.
This was a surveying device that required little knowledge

Fig. 4. Plane Table showing its compass mounted at the
back.
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of trigonometry or even mathematics. In fact, it could be
used by almost anyone, and each map would automatically
be drawn with North at the top.

Most of these Compasses were also marked with a scale for
a Magnetic Azimuth Sundial, quite different at first glance
to those from Dieppe: Fig. 5. The design seems to have
originated with London instrument maker Henry Sutton but
in this example Walter Hayes has used Sutton’s printing
plate with simply a change of Name, Address and Date. To
use this dial, all that was necessary was to align the Plane
Table with the Sun, probably by using its alidade, and the
dial would show the time from the position of its compass
needle over the fixed paper scale.

It is interesting to look in detail at the various scales
because they have several features that may not
immediately be apparent. Around its outside ring are
bearings for surveying with respect to North. Note that E
and W are reversed because they are to be read from the
North-pointing needle. Inside that is a 0° to 360° scale
showing true bearings from the compass needle. The next,
rather complex scale is marked with hours in both Roman
and Arabic numerals, and with concentric circles marked
with Zodiac sigils. This is obviously the sundial scale and
I will return to it shortly. Inside that is a calendar scale
showing the days and months of the year against Zodiac
degrees: Fig. 6. Note that the year begins on March 10, the
Vernal Equinox, at the First Point of Aries. This clearly
shows that it is using the older Julian Calendar, which was
not abandoned in Britain until 1752.

We will return now to the sundial scale, as it is this that
interests us most. The compass needle will always align
itself N - S and with virtually no declination at this period

N S—
T, N

Fig. 5. Magnetic Azimuth Dial by ‘Walter Hayes in Moore
fields Londini 1663’
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it will be a true alignment. The needle is long and thin, and
will cross the scales on both sides of the dial. Firstly, let’s
assume that the date is 10 April (Old Style). This
corresponds to the first day of the Zodiac sign Taurus
shown by its sigil of a bull’s head with two horns, (refer to
the calendar scale: Fig. 6.). We can find this same sigil on
the dial scale to the left, (Fig. 5.), between the numerals VII
and VI on the outer scale, referring to the circle about mid-
way between both sets of numerals. It is then only
necessary to find where the compass needle crosses this
circle in the top half of the dial to be able to read the correct
time in hours and sub-divisions of half-hours; about
3:45pm in the photograph. For other dates we would use
different concentric circles as appropriate or extrapolate
between them. Note that the hours are indicated from IIII
- XII - VIII in Roman Numerals. These are the Summer
hours on the dial for a day length of 16 hours.

If we now take a Winter date, say 11 November, this is
indicated as the arrow of Sagittarius which may be seen on
the dial scale at the lower right near to numeral ITII. The
concentric ring for this date is near to the outside edge of
the dial, (with the sun approaching the Winter Solstice).
Again we look for where the compass needle crosses this
ring and read out the time, but this time on the lower section
of the scale against the Arabic Numerals.

If we wish to construct this type of dial for a period when
there is still a slight Magnetic Declination this should be
possible by slightly rotating the hour scales with respect to
North. (Note that the Declination for London is currently

Fig. 6. Detail of the Calendar Scale.

only 2.5° West reducing by 7' per annum.) A fully rotating
scale would allow it to be used with any amount of
Magnetic Declination. It therefore seems strange that these
relatively simple dials have not been made for such a long

time.

REFERENCES.

I J. Davis, (ed.): BSS Sundial Glossary, Appendix 9.
BSS, 2000.

2 N. Bion (trans Stone): The Construction and Principal
Uses of Mathematical Instruments. London, 1758.

Mike Cowham

PO Box 970
Haslingfield
Cambridge CB3 7FL

TWO SUNDIALS IN SOUTH EAST ATTICA

E.TH. THEODOSSIOU, AND V.N. MANIMANIS

Abstract

Two modern horizontal sundials located on the eastern
shore of Attica, in central Greece, are presented. The one is
a donation to St. Pantelehemon’s small country church
overlooking the Aegean Sea at the beach of Kaki Thalassa,
while the other is located at the centre of the main square in
the city of Lavrio.

Key words: sundial: modern, Greece, Attica, Kaki

Thalassa, Keratea, Lavrio, sea

THE SUNDIAL OF KAKI THALASSA

Keratea is a town of southeast Attica, Greece, with a
population of 6,700. It is situated in the Lavreotic
Peninsula, at a road distance of some 40 kilometres from
downtown Athens, on the road to Lavrio (which is 14 km to
the southeast). Keratea is a local agricultural centre with
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several olive-presses, wine and milk products manufacture.
In the area of Keratea there are three monasteries. The best-

’

know of the three is the “Keratea Monastery:” i.e. the
nunnery of Eisodia of Theotokos Pefkovounoyatrissa (=
Virgin Mary the Healer at the Pine Mountain) with more
than 250 nuns. It belongs to the schismatic “True Orthodox
Church of Greece”, whose only difference from the
mainstream Greek Orthodox Church is that it follows the
“Old” (Julian) calendar in its worship. The convent was
established in 1927 by the bishop Matthew Carpathakes,
whose body rests there after his hierarchical burial on May

31, 1950.

The Keratea Monastery is located 8 km to the E-NE of the
town of Keratea, overlooking the small beach of Kaki
Thalassa (= the Bad Sea), hence it is also known as the
Monastery of Kaki Thalassa. On a small hillock on this
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Fig. 1. Sketch-map of part of coastline of SE Greece

beach there is the small country church of St
Pantelehemon, in the front-yard of which there is a small
horizontal sundial.

This sundial, according to the inscription on its metallic
tablet, was constructed and donated to St. Pantelehemon’s
church by Kon. Iak. Tavris (= Constantine son of Jacob
Tavris), most probably a sea-captain of merchant ships, in
the year 1973. The geographical coordinates of the site are
given on the top line of the tablet as latitude 37° 49' N and
longitude 24° 2' 3" E, with the curious mistake that the
words “MHKOZX” (“LATITUDE”) and “ITAATOX”
(“LONGITUDE”) have been interchanged! These
coordinates differ by only -9' (corresponding to 17
kilometres) in latitude and +18' 56" (corresponding to 27.7
km) in longitude from the coordinates of the old building of
the National Observatory of Athens (19th Century) on the
Nymphon Hill, in the Thisseion area of downtown Athens,

Fig. 2. The country church of St. Pantelehemon.
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Fig. 3. The horizontal sundial of Kaki Thalassa.

which officially represent the geographical coordinates of
the city of Athens. The metallic tablet also gives a table of
corrections in 15-day intervals. The language used is the
older form of modern Greek (katharevousa), commonly
used for inscriptions until the late 1970s, and the

inscriptions are all written with capital letters.

The main plate of the dial consists of two marble pieces with
the lines and numbers just slightly carved on them, a fact
making difficult to discern them in a photograph. The two
pieces are united by the gnomon of the dial, and together
form a rectangular surface about 27 cm wide and 65 cm
long. The gnomon is made of bronze. As a whole, this dial
is a rather simple construction placed on a whitewashed
table-like base united with the NW wall of the church yard,
a wall made of whitewashed cement bricks. The brilliant
white resembles the walls of the small islands of Cyclades.

THE SUNDIAL OF LAVRIO

Lavrio is the town closest to Cape Sounion, the
southernmost point of Attica, famous for its temple of
Poseidon. Today, Lavrio is a town with a population of
approximately 8,800. It is located on the eastern shore of
the Lavreotic Peninsula, at a road distance of 53 km from
downtown Athens, opposite of the uninhabited island of
Macronessos (= Long Island). It is not far from the Keratea
Monastery described above, so that we were able to easily
combine these two visits.

Although the area of Lavrio was well-known for its mineral
wealth since pre-classic Antiquity, the modern town of
Lavrio is relatively new.

In 1861 A.D. the interest was rekindled for a novel
exploitation of the minerals when the Italian industrialist
Serpieri realised, being a mineralogist himself, that he could
extract metals, especially silver and lead, from the ancient
leftovers using the novel techniques of his era. Ancient

B.S.S Bulletin Volume 16 (ii)
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Fig. 4. The tablet of the Kaki Thalassa sundial.

Athens owed a considerable part of its power to the silver of
Lavrio; the silver “owls”, the famous and strong currency of
the 5th Century B.C., was helpful in constructing an
efficient fleet, which resulted in the final victory against the
Persians. The history of the new city of Lavrio began in
1864, when the French-Italian company Serpieri Roux de
Fressynet C.E. started the creation of an infrastructure in
order to exploit the ancient mines of the area. Up to then,
there was only a small fishing village, Kyprianos.

The population of the new city was mixed, created by the
influx of workers and other employees from both other
countries and the rest of Greece. The Italian engineers and
foremen, and the Spanish smelters, represented the main
immigration from other countries. In 1873 the Greek
Metallurgical Company of Lavrio was founded, and in
1875 the French Company of Mines in Kyprianos, creating
the first heavy industry in Greece, the largest of its era in all
Balkans, and making Lavrio one of the important mining
centres of the world. This industrial development, unique
for an agricultural country as was Greece in 19th Century,

s~

Fig. 5. The horizontal sundial of the Central Square of
Lavrio.

B.S.S Bulletin Volume 16 (ii)

had as a result the careful
city planning, with wide
boulevards, squares and a
good harbour, while Lavrio
became a city of many
“firsts”. It was the first Greek
city which used a telephone
line (1882) and the first one
illuminated with electric
voltaic arc lamps (1887). The
| registering for the shares of
the Lavrion companies was
the first stock-exchange
financial act which took
place in Athens and, since
there was no stock-market
building, it was conducted in
the coffee-house I Oraia Hellas (“The Beautiful Greece”).
The first Greek railway (1884) connected Lavrio with
Athens, while in the Lavrio area an extended railway
network was also constructed for the connection of the
mines with the city and of the various workplaces within
the city itself. The birthplace of the first generation of
Greek workers, industrial technicians, foremen and
syndicalists was Lavrio.

After this rapid development, Lavrio started to decline in
the first decade of the 20th Century, initially due to a fall of
the international price of lead and finally, and more
permanently, due to the exhaustion of the minerals. While
industry brought the rise of wealth for a portion of the
Greek society, the one-sided, mine-oriented Lavreotic life,
especially the life of the workers, was harsh, with heavy
work, lack of holidays and low wages. Recently, the truly
nice town of Lavrio was proclaimed an Industrial Park to be
preserved for posterity, and thus its restored buildings and
factories bring to our minds the first industrialisation efforts
in modern Greece.

Fig. 6. The plate of the horizontal sundial of the Central
Square of Lavrio.
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Fig. 7. The Lavrio sundial plaque with a description of how
the dial works

In the centre of the long and narrow Central Square of Lavrio
there is a horizontal sundial that differs distinctly from the
dial of Kaki Thalassa. Its base is a prism with twelve sides,
made of white marble. Here the plate is circular and made of
bronze; the brazen gnomon looks as an integral part of it.
This dial shows also the month of the year, since it has also
lines for the determination of the southward extension of the
shadow. This type of sundial appears near the end of the
classical era of Greek Antiquity, named by Eudoxus of
Cnidus arachne (spider) due to the web-like appearance of
the crossing lines. [A 67-km crater on the north hemisphere
of the Moon bears the name of this Greek astronomer of the
fourth Century B.C.] The eastern side of the plate bears the
approximate dates that correspond to equal altitudes of the
Sun, when the shadow follows the respective W-E line (two
dates for each line). The western side of the plate bears the
symbols of the zodiacal signs where the Sun is during the
span between two successive W-E lines. The shadow shown
in the photographs shows with good approximation both the
date near the summer solstice (July the 4th) and the morning
hour, 10:45 Daylight Savings Time.

The inscriptions on the sides of the base reflect probably
even more strongly a difference in mentality compared with
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Fig. 8 The Lavrio sundial ﬁlaque with the table of

corrections and a short historic outline.

those of the Kaki Thalassa dial. In the Lavrio dial, while it
is a more expensive construction, there is no indication of
the constructor, nor of the year of construction and/or
placement; instead, on its first plaque there is a rather
detailed description of how the sundial works, indicating an
aim for educational function, while the second plaque bears
the usual table of corrections and a short historic outline.
Both inscriptions are now written in the spoken form of
modern Greek language (demotike), which is now used
also everywhere in writing, in a common typewriter font
(pica) and in lower-case letters. The one-accented writing is
indicative of an installation after 1982; on the other hand,
the weathered eastern side of the plate indicates at least a
few years of exposure. Finally, the fact that here the
geographical coordinates of the site are not given reflects
one more difference from the somewhat ‘“‘sea-and-sailor
oriented” outlook of the “Bad Sea” sundial.

BIBLIOGRAPHY
Theodossiou, E. & Danezis, E., Measuring the Timeless
Time: Time in Astronomy. Diavlos Publ., Athens 1995 [in

Greek].

Address of the authors:
Department of Astrophysics, Astronomy and Mechanics,
School of Physics, University of Athens,
Panepistimiopolis, Zographou, GR 157 84
Email: etheodos@cc.uoa.gr

B.S.S Bulletin Volume 16 (ii)



AN AZIMUTHAL MEAN TIME DIAL:
DEVELOPMENT OF A SUNDIAL DESIGN

S. HIGGON

I began thinking of this dial at the beginning of the year
2000. The original idea was quite basic as you will see but
it gradually developed into what is, I think, a working dial.
This development was really a series of small steps, one
step leading on to the next, with almost no “design thought”
being required from me. The dial comprises a cylinder
about 750mm high by 500mm dia. (Fig.1). There would be
a twenty-four hour time scale around the body of the
cylinder with some form of sun-sight free to move around
the scale in order to take the azimuth readings. The readings
would, of course, be in terms of hours and minutes rather
than in degrees. The time scale would have midnight at the
north point and each hour would subtend an angle of 15
degrees. Because of this it made more sense for me to
consider azimuth in the traditional way rather than as
suggested in the Glossary. The upper part of the cylinder
would have a table of correction curves attached to it and
from these one could find the correction needed to bring the
azimuth reading to mean time.

DIAL PRINCIPLE

On the first day of July the sun's azimuth at Greenwich at
9am is 111 degrees and this would indicate a time of 7.25
on the dial. A correction of plus 95 minutes would therefore
be required for any reading taken at this particular moment.
Similarly, at 3pm on the same day the sun's azimuth would
be 247 degrees and would indicate a time of 4.28pm which
would necessitate a correction of minus 88 minutes.

By finding the correction for each hour of the day a
“correction curve” could be

e
.

~_
~ =

Fig. 1.

correction very easily because of the congestion of the
curves. I decided to try another route and to construct
curves of the months rather than of the hours. This would
have two objectives; it would reduce the number of curves
to twelve and, of more importance, the curves could be
separated into two groups, one group of six months for the
first half of the year and another group for the latter half
(Fig 3).
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so that the sun readings could be

transferred from the body of the cylinder

to the disc. To find the correction one

1A

would place a straight edge from the

v

centre of the disc to the sun-reading on the

77

perimeter scale and interpolate between

<D

the curves for the day of the month. (The

[/l

\‘ curves were given different colours to

differentiate them) This position would

-100

then be followed around to the correction
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HOURS

CORRECTION CURVES ~ (JAN - JULY)

17

scale and the reading noted. The “straight

edge” was soon replaced by a rotating

18 19 20

finger and the correction scale transferred
to the face of the finger as in Fig.5. This

FIG> 3 cleaned up the disc considerably and gave

Fig. 3.

This looked far more friendly but left the problem of what
to do with the plate that was not in use? In my experience
anything put away for safe keeping means never being
found again! The obvious solution was to keep the plate not
in use inside the cylinder and to ensure that it remained
there the cylinder would have to have a “lid” put on top.
This solution naturally led to the thought of using the disc
itself for the curves. One set of curves could be put on one
side of the disc and the second set on the other side and
there would then be no loose plate for which to find a home.

I therefore redrew the correction curves in a polar form and
the result is shown in Fig.4. Three quarters of the disc was
used for the curves and the remaining quadrant for any dial
furniture. There was also a time-scale around the perimeter

-100 80 60 4020 0 20 40 60 80 100+

APRIL

MAY
JUNE

JULY

Fig. 4.
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it a more open appearance.

The only problem left seemed to be how
to apply the correction once it was found? With the
Equation of Time the most one has to correct for is about 15
minutes and this can easily be done mentally in a second or
so. With the larger corrections from the azimuth readings
this would be more difficult. Who would be bothered to
subtract, say, 77minutes from a time of 3.15pm? The
solution would have to be some way of applying the
corrections mechanically. The method I decided on was to
duplicate the scale on the finger and place it on a collar next
to the time scale (Fig 6A). This collar scale would be
constructed so that a one minute division would be identical
in distance to one minute on the time scale. The collar could
then be rotated so that the correction scale moved along the
fixed time scale and by this means any value could be
added to, or subtracted from, the time shown by the sun

Il
0l 7
&
=
N
-100 80 60 4020 0 20 40 60 80 100+
o
0
APRIL
MAY A
JUNE -
JULY @
20 i
Fig. 5.
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reading. Mean time could then be read from
the zero on the correction scale. (Fig 6B).
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Another index line could be positioned on
12 the collar for daylight saving time.

FIG. 6A
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Now that there were two similar scales being
used in conjunction with one another they no
longer had to be marked in minutes. As long
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as they were both the same they could be in
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FIG. 6B

Fig. 6a. & 6b.

any units and so they were converted into
decimal scales (Fig 7). At this point I also

took the opportunity to colour-code them so
that both positive scales would be red and the
negative scales blue.

i»

4.3 21012345

Having come this far I decided to make a
small 150mm dial to see how accurate it
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might be. Since it was designed for

Greenwich I asked David Young if he would

L
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Fig. 8.

B.S.S Bulletin Volume 16 (ii)

be kind enough to check it out for me since
his home almost straddles the meridian. This
David kindly agreed to do and found that it
was not at all accurate! He suggested that I
might have made a correction for the EoT when no
correction was necessary and this, indeed, is what I had

done!

This meant drawing a new set of correction curves and this
time I drew them for my own location in Shropshire with
the said inaccuracies eliminated. I made a few other minor
alterations at this stage which were shown in a small article
in the June 2002 issue of the Bulletin.

A full-size dial now seemed worth pursuing. The only
problem was how to orientate it accurately? An error of one
degree in the orientation would give an error of four
minutes in the time so it was important that orientation was
done as accurately as possible. When making the small dial
I had mounted the cylinder on a square base plate in such a
way that the north-south axis of the cylinder was parallel
with the edge of the plate. It was therefore easy to set the
dial using the edge of the base plate as a north/south line.
This large dial would have to stand alone so there was no
straight edge to use for alignment. It seemed that the best
way to set the dial might be by means of the sun’s solar-
noon position. By setting the rotating finger so that it was
directly above the 12 o’clock mark on the time scale, and
rotating the whole cylinder so that the finger was pointing
directly at the sun at solar noon, then the 12 o’clock mark
would face due south. To ensure that the finger was in line
with the sun a vertical strip could be attached to the end of
it, then, when it was pointing to the sun, the shadow of the
edge of this strip would fall along the edge of the finger. By
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reading. The dial was

therefore redesigned and the Fig. 10a.
swivelling sun-sight

abandoned. The correction curves were redrawn for use by
this new method and were plotted from the time of sunrise
to sunset. The alignment strip was also extended
downwards a short distance to form a new datum for
applying the corrections and the collar and time scale were

moved to the top of the cylinder. (Fig 8).

The dial was finished and set up at the beginning of
February 2003 and appears to be quite accurate. During the
months of March, April and May I took 143 readings at
various times of day between 7am and 7pm. The results are
shown in the bar chart (Fig 9) where all of the readings
came ‘within 3 minutes of mean time. The accuracy
depends, to a large extent, on interpolating the date position
correctly but the curves are usually close enough together
for this to be not too much of a problem.

I decided to treat the month of June separately because of the
effect of the solstice. Fig 10 shows a curve for the elevation
of the sun from 1st January to the 1st of July. The points for
Ist June and Ist July are quite close to one another, but the
21st June is at the maximum. Because of this I had been
expecting a gradual increase in the error as the solstice was
approached followed by a falling off as we came back to 1st
July. The chart (Fig 10A) does not show any real difference
albeit that there are a few readings over 3 minutes.
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This surprised me somewhat so I decided to draw a curve
for 21st June to see just where it fitted with those for June
and July. To my surprise it was not at a maximum, as I had
expected, but lay between the other two curves. To assure
myself that I had not made a mistake I drew the curve for
the Winter Solstice and that also lay between the curves for
Ist December and Ist January and was not a maximum as I
had expected. I really cannot understand this and would
welcome any suggestions as to why this is so.

[ now have a stainless steel dial, half a metre diameter and
three quarters of a metre high, standing on my terrace and
looking for a good home! If anyone can suggest a suitable
place for it I would be happy to donate it. A school would
seem a good place since its pro-active nature would appeal
to young people. If anyone has any suggestions I would be
grateful if they would contact me on sundials@ouvip.com
with the subject heading “azimuth dial”.

S Higgon

Lane’s End

Strefford

Craven Arms, Shropshire
SY7 8DE
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A BURIED SUNDIAL

JOHN DAVIS

Horizontal sundials come in all sizes but the dial in Figure
1, with a chapter ring just 55mm in diameter, rates as the
smallest fixed dial I have come across. It was recently
discovered buried in the rammed earth floor of a thatched
house in Lawshall, Suffolk, by its owners. The house was
built around 1550 and the dial is clearly dated 1652. The
plate appears to be made of copper and, despite some
corrosion, the engraving is still extremely crisp, leading to
the view that it was buried quite soon after it was made; it
has evidently not undergone a long period of weathering.
The house was owned during the 17th century by several
generations of Hammonds, a well-respected local family
who later served as churchwardens at the nearby All Saints’
Church. It is presumed that it was a member of this family
who either lost or buried the dial.

Fig. 1. The Lawshall dial: (top) photograph and (bottom)
drawing.
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The most significant feature of the engraving is the design
in the centre, showing two overlapping circles. Although a
circle is commonly used on dials to terminate the inner end
of the hourlines, the overlapping circle forming a crescent

Fig. 2a. (top) The path of the total splar eclipse of 29
March 1652, as plotted using SkyMap Pro, and (2b)
appearance of the sun and moon from Suffolk 12 minutes
Sfrom maximum coverage, as calculated by StarryNight Pro.
Courtesy of David Le Conte.

is unusual. On the morning of 29 March 1652 (Julian
calendar) there was a total eclipse of the sun which was
visible from Britain. Figure 2(a) shows that the path of
totality missed most of England but a coverage of 93%
would have been visible from Suffolk, giving an
appearance (Fig. 2(b)) very similar to the design on the dial.
Although this could be a coincidence, the likelihood is that
the dial was made as a form of memento of the eclipse,
which would probably not have been predicted in a country
area. A contemporary report' said “....the country people
tilling, loosed their ploughs. The birds dropped to the
ground” and a Dr. Wyberg, observing from Carrickfergus,
Scotland, wrote “...(the Sun was reduced to) a very slender
crescent of light, the Moon all at once threw herself within
the margin of the solar disc with such agility that she
seemed to revolve like an upper millstone, affording a
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pleasant spectacle of rotatory motion.”. The eclipse clearly
made a deep impression on many people: John Milton
explicitly mentions an eclipse in his 1667 Paradise Lost?
and again, four years later, in Samson Agonistes®’. The All
Saints’, Lawshall, Register* contains an anonymous attack
on the “sinister” Rector Richard Brabon, who had died in
1629, which includes the passage: “Speech suffers eclipse
because he suffered so shameful, or so daily an eclipse.
Don't you know what follows an eclipse? A fearful monster,
huge, misshapen, deprived of sight”. The probate
inventory for a member of the Hammond family (Robert)
shows that he died on 21 April 1652, less than a month after
the eclipse. It is no wonder that people of the time thought
that an eclipse was a bad omen. Was the dial made in the
period between the eclipse and Robert Hammond’s death
and then buried, or was it made specially after his death? —
it is unlikely that we will ever know. Although the probate
inventory includes “a quantity of brass and pewter”, there
is no mention of a sundial!

An attempt to analyse the angles of the hour lines in order
to determine the design latitude of the dial was thwarted by
a slight inaccuracy in the engraving, resulting in the
morning half of the dial being offset by around 2mm from
the afternoon half. With such a small dial, all that can be
said is that the dial appears to have been properly
delineated for England. The dial indicates the half-hours by
means of small crescents. These may be improperly
formed impressions from a circular punch but the fact that
they face the centre of the dial suggests that the effect is
intentional. Noon is marked by an X instead of XII and it
seems that the engraver made the X the wrong side of the
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