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EDITORIAL 
The Bulletin is fortunate to have now an Assistant Editor, in 
John Davis - knowledgeable, thorough and meticulously 
careful.  His address is on the below: yes,  that’s right, he is 
our Society’s Treasurer too. 
 
From now on please send to John Davis your 
contributions by mail or, preferably, e-mail; the 
articles, photos, diagrams, inventions - keep them 
coming! 

    

Our Chairman was concerned that the tasks of the Secre-
tary, Registrar and Editor might be more that one pair of 
hands and of eyes could manage.  The Secretary now has 
John Foad as Minutes Writer, and the work of the Registrar 
may soon be decreasing.  The Editor now has an Assistant: 
fine.  How good that the Society is large enough to ensure a 
wide spread over areas of geography and fields-of-interest; 
yet is still small enough to enable our Chairman to know 
the type and amount of  work which each member of the 
Council is doing.  

 
BSS Editorial Office 
Orchard View, Tye Lane  
Flowton 
Suffolk, IP8 4LD 
 
john.davis@btinternet.com 
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SYNOPSIS 
Historically, the word analemma, derived from the Greek, 
may be understood to mean a supporting device or subsidi-
ary graphical construction, as with an orthographic or 
stereographic projection of the celestial sphere, assisting the 
achievement of a primary work, by means of an instrument 
such as ‘The Analemma’ of Benjamin Donn.1  (see Fig. 1.)  
In the science of gnomonics, or the art of dialling, as it was 
called in England, the analemma is the projection of the 
‘figure-of-eight’- shaped curve that represents the variation 
in the equation of time during the course of the year.  
(Whilst the term lemniscate has been applied to this con-
struction, it is a rarely used appellation.)  When delineated 
on a sundial, the analemma enables the correction for this 
phenomenon to be applied directly to the dial-plate, such 
that the dial will indicate local mean time, i.e. ‘clock’ time.  
The invention of this device has been attributed to Jean-
Paul Grandjean de Fouchy, in about the year 1730; but 
there is evidence that suggests that the analemma was actu-
ally first constructed some fifteen years earlier in Germany 
by Johann Philipp von Wurzelbau. 

INTRODUCTION 

On the 4th November 1669, John Flamstead (sic) (Fig. 2) 
later to become the first Astronomer Royal, wrote to the 
Lord Brouncker, President of the Royal Society, on matters 
concerning the more notable celestial phenomena that 
would be visible in England during the forthcoming year, 
“if the Heavens be clear”.  In this communication, Flam-
stead wrote2 “Nor need we scruple about the Æquation of 
Natural days:  I have fully demonstrated the Æquations, so 
that I am persuaded, no one hereafter will controvert them; 
and I shall ere long, if God will, commit them to your and 
the public censure.”  

Much has been written about the Equation of Time, (termed 
the ‘Equation of Natural Days’ in 17th and very early 18th 
century English publications) and the analemma, since 
Flamstead made this statement, not least in the Bulletin of 
the British Sundial Society.3-6b  However, the origin of the 

THE EQUATION OF TIME:  
THE INVENTION OF THE ANALEMMA 

A brief history of the subject - Part 1 
 

CHRISTOPHER St J H DANIEL 

Fig. 1.   The ‘Analemma’ of Benjamin Donn. 

Fig. 2.  The Reverend John Flamsteed, the first Astronomer 
Royal of England.  
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invention of the analemma, i.e. the ‘figure-of-eight’ equa-
tion of time correction curve, has scarcely been discussed, 
perhaps because its attribution has seldom been ques-
tioned.7  

THE EARLIEST PUBLISHED WORK PORTRAYING 
THE ANALEMMA 

The first work, of which I know, that portrays the 
analemma, as a means of indicating mean time (i.e. ‘clock’ 
time) on a sundial, is the gnomonical treatise that forms an 
integral part of the major work on trigonometry by Depar-
cieux (Fig. 3), published in Paris in 1741.8  It portrays the 
analemma as delineated for a horizontal meridian line, i.e. a 
noon-mark, which is consistent with the interest in horizon-
tal meridians that had already been constructed in churches 
and cathedrals, notably in Italy and later in France, by the 
Italian-French astronomer Giovanni Domenico or Jean Do-
minique Cassini (1625-1712), shown in Fig. 4. 

ANTOINE DEPARCIEUX 

Antoine Deparcieux (1703-1768) came from a poor farming 
family and was orphaned at an early age.  Nevertheless, 
since Antoine exhibited evidence of exceptional abilities, 
his elder brother, Pierre, had him educated and sent him to 

the Jesuit College at Alès.  In 1730, he went to Paris where 
he quickly became established as a maker of fine sundials.  
These were of such excellence that he soon gained a reputa-
tion that brought him easier circumstances and allowed him 
to further his practical mathematical researches, resulting in 
his treatise on trigonometry and sundials.  In 1746, he was 
admitted to membership of l’Académie Royale des Sciences 
de Paris. 

In his gnomonical treatise, Deparcieux makes the following 
statement: “M. Grand-Jean de Fouchy, de l’Academie 
Royale des Sciences, est le premier que je fçache avoir 
parlé de cette Méridienne, qui n’est pas bien commune; je 
n’en connois encore que trois; la premiere est celle que M. 
de Fouchy traça chez Monseigneur le Comte de Clermont; 
& deux que j’ai trace l’année derniere, l’une chez M. le 
Marquis de Bonnelle, & l’autre chez M. le Marquis 
d’Hoüel.”  It is clear from these remarks that he credits the 
noted French astronomer Jean-Paul Grandjean de Fouchy as 
being the first to speak of this form of meridian and as be-
ing the first person to construct such a meridian.  He goes 
on to say that, in the last year, he has himself constructed 
two meridians of this kind.   

Since his trigonometrical treatise received official approval 
for publication in 1738 and since the gnomonical volume Fig. 3.  The title page of Antoine Deparcieux’s major work 

on trigonometry and gnomonics, published in Paris in 
1741.  

Fig. 4.  The first known illustration  of the analemma, in 
this case delineated for a horizontal meridian line, 
(Deparcieux, Paris, 1741.)  
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received approval in 1739, prior to the book’s publication 
in 1741, one may reasonably assume that Deparcieux was 
still writing his gnomonical treatise in 1738. Thus, he must 
have constructed his two mean time meridians in 1737, if 
not earlier.  Furthermore, since the illustration in his work 
depicts the analemma as delineated for a horizontal merid-
ian line, this would suggest that both his noon-mark sundi-
als were constructed on the horizontal plane. 

THE ANALEMMA: invention & history in French gno-
monical literature 

M. Jean-Paul Grandjean de Fouchy (1707-1788) evidently 
conceived the idea for this form of sundial about the year 
1730 and subsequently constructed the first horizontal 
mean-time meridian dial for M. le Comte de Clermont.9  
Jean-Dominique Rivard, Professor of Philosophy at the 
University of Paris, also produced a treatise on gnomonics, 
which was published in Paris in 1742, just a year after the 
publication of Antoine Deparcieux’s work on the subject.  
In this, he too illustrates the analemma as delineated for a 
horizontal mean-time meridian sundial; but he actually 

states10: “M. de Fouchy de l’Académie des Sciences, qui est 
l’Inventeur de la méridienne du tems moyen, a bien voulu 
me communiquer un mémoire sur cette matiere, dont j’ai 
profité.”  Thus, he also establishes M. Grand-Jean de 
Fouchy as being the inventor of the analemma. 

Most subsequent French gnomonical works now discussed 
and illustrated the mean-time meridian in its various forms.  
The first treatise, of which I know, that illustrates the 
analemma as being delineated for a vertical mean-time me-
ridian sundial (see Fig. 5) is that of an anonymous author, 
published in Blois in 1757.11  This little work is principally 
devoted to the construction and use of the mean-time me-
ridian, for the purposes of regulating clocks and watches.  
Likewise, in 1759, Ferdinand Berthoud (1727-1807), the 
eminent French horologist and clockmaker, produced a 
similar work, that was also solely concerned with the regu-
lation of timekeepers.  This popular little horological book 
ran to several editions, the 4th edition of which, containing 
an illustration of a horizontal mean-time meridian, was pub-
lished in Paris in 1811.12 The 6th edition was published in 
Brussels in 1836 and the last, the 7th edition, in Paris in 
1841. 

Fig. 5  The first known illustration of the analemma, deline-
ated for a vertical meridian line on a declining wall, (after 
Anon, Blois, 1757.11)  

Fig. 6  The title page of the popular work on gnomonics by 
Bedos de Celles, first published in Paris in 1760.13 
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In the year 1760, published in Paris, 
there appeared the lavishly illus-
trated work on gnomonics by Dom 
François Bedos de Celles, (Figs. 6 & 
7) of the Benedictine Order.  This 
excellent book discusses the con-
struction of horizontal, vertical and 
vertical declining mean-time merid-
ian sundials (see Fig. 8) in great 
depth, portraying them with large, 
fine and clear engravings.13  Perhaps 
not surprisingly, this work also ran 
to several editions.  Whilst there is 
no mention of Grandjean de Fouchy 

tioned again in the work on sundials of G. Bigourdan, first 
published in 1922.20  However, in both of these books, 
Grandjean de Fouchy is referred to in a footnote.  In the 
former work, he is credited with being the first to construct 
such meridian dials; in the latter with having conceived the 
idea for them, although he is also given credit by Souchon, 
in his illustration of the vertical mean-time meridian, for 
proposing them. 

Whilst French gnomonical literature continues to discuss 
and illustrate the construction of mean-time dials in modern 
works, it is only relatively recently, so far as I know, that 
this instrument has been given the attention it deserves in 
other European countries. 

INTRODUCTION OF THE ANALEMMA TO OTHER 
COUNTRIES AND INTO ENGLAND 

Italy was perhaps the next country to include the mean-time 
meridian in gnomonical publications in the late 18th or early 
19th century, possibly followed by Germany, Spain and the 
Netherlands.  However, I think that the earliest appearance 
of the analemma in an English dialling work must be the 
illustration in the second edition of Mrs Alfred Gatty’s fa-
mous book on sundials, published in 1889.21  Seventeen 

Fig. 7.   The frontispiece of Bedos de Celles’ 
work13, showing gentlemen checking their 

watches by use of a noon-mark. 

in the first edition, this was remedied in later editions.  In-
deed, in the second edition of 1774, as in those that fol-
lowed, there is printed an extract from the Register of 
l’Académie Royale des Sciences, in the form of an analysis 
of Bedos de Celles’s work, dated 27 Avril 1774, evidently 
signed by Le Monnier, which also bears a statement of au-
thentication, dated 19 Mai 1774, by Grandjean de 
Fouchy.14,15  This was followed by the work of M. de la 
Prise, first published in Bayeux in 1780 and in Caen in 
1781.16 The first volume of the book was devoted to sundi-
als, with a chapter on the construction of mean-time meridi-
ans, with engraved plates to illustrate them, whilst the sec-
ond volume concerned barometers.  These works appear to 
have established something of a pattern for gnomonical 
books produced in France in the 18th century.  However, as 
is so often the case, the name of the inventor of the mean-
time meridian sundial was almost lost in history! 

In the 19th century, a number of French mathematical au-
thors continued to produce distinctive gnomonical works 
that described and illustrated the construction and practical 
application of the analemma, as delineated for the various 
forms of mean-time meridian sundial.  E. F. Imbard 
(Imbart), in a little work first published in 1828, describes a 
portable device for the construction of vertical mean-time 
meridians; but this is also solely for the purposes of regulat-
ing clocks and watches.17  In 1854, Général Dufour pro-
duced a short treatise on gnomonics, published in Geneva, 
that illustrated not only the horizontal and vertical mean-
time meridian sundials, but also vertical declining and verti-
cal declining-inclining/reclining dials of this kind.18  There 
does not appear to be any mention in this gnomonical litera-
ture of the origin of the mean-time meridian sundial.            

It is not until the 20th century that Grandjean de Fouchy 
again receives credit for inventing the ‘courbe de huit’, with 
the production of a work on the construction of sundials by 
Abel Souchon, a member of the French Bureau des Longi-
tude, published in Paris in 1905.19  Likewise, he is men-

Fig. 8.    One of the 
illustrations in 
Bedos de Celles’ 
work13, a vertical 
declining mean-time 
meridian sundial. 
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years later, on the 20th June 1906, Mr Joseph Alfred Hard-
castle MP, the grandson of Sir John F. W. Herschel, read a 
short paper, entitled ‘A Greenwich Mean Time Sundial’, at 
a meeting of the British Astronomical Association.  This 
described the vertical south-east declining mean-time sun-
dial that he had designed for his house at Crowthorne in 
Berkshire.22  Hardcastle’s dial was probably the first of its 
kind to have been delineated in England, not only with the 
analemma for a vertical mean-time meridian, but also with 
analemmas for all the hour-lines on the dial.  Thus, at the 
time, it may well have been unique to Britain and, indeed, I 
know of only one other such dial, a contemporary work, 
that is extant to-day.23 

Modern contributions to the study of the analemma have 
considered the phenomena that cause it, its shape and the 
changes to this shape for remote epochs.24,25  The sun itself 
has even been spectacularly photographed to illustrate the 
shape of the analemma.26   However, the revival of interest 
in its history and its invention is in no small measure due to 
the endeavours and tenacity of Madame Andrée Gotteland, 
a leading member of the Commission des Cadrans Solaires 
of the Société Astronomique de France, who has written 
extensively on the subject and who has raised the profile of 
Jean-Paul Grandjean de Fouchy. 

GRANDJEAN DE FOUCHY – inventor of the meridian 
dial analemma 

Jean-Paul Grandjean de Fouchy was born in Paris on the 
17th March 1707 and, at an early age, he evidently proved to 
be a brilliant scholar, with a passion for astronomy and 
physics. In 1724, he became a pupil of Joseph-Nicolas De 
Lisle (1688-1768), Assistant-Astronomer of l’Académie 
Royale des Sciences since 1716, with whom he evidently 
discussed the construction of meridian sundials, i.e. noon-
marks, for the purposes of regulating clocks and watches.27   
His portrait, (Fig. 9) painted by Dom Lyon in 1736, hangs 
in the Paris Observatory, a testimony to his standing as a 
distinguished French astronomer, when he was yet only 29 
years of age.28   In 1727 he joined the newly formed Société 
des Arts; but, in 1731, on the 24th of April, he was ap-
pointed an assistant supernumerary astronomer at the obser-
vatory, in which year he left the society for the more pres-
tigious l’Académie des Sciences.  Two years later, on the 
30th March 1733, he was appointed an assistant mechani-
cian, presumably with some responsibility for the mainte-
nance and improvement of the astronomical instruments.  In 
this same year, on the 16th December 1733, he was pro-
moted to assistant astronomer and eight years later, on the 
5th February 1741, he became an associate astronomer.  In 
1743, at the age of 36, he was nominated Permanent Secre-
tary (Secrétaire Perpétuel) of l’Académie Royale des Sci-
ences, although he did not take up this office until the 8th 
January 1744.29  

Grandjean de Fouchy rose to become the Deputy Director 
(Sous-Directeur) of l’Académie Royale des Sciences in 
1769 and a year later, in 1770, he was appointed Director.  
He retired, after six years in the post, on the 24th July 1776, 
when he became a veteran pensioner (pensionnaire veteran) 
with the role of Secrétaire Perpétuel Honoraire.  Following 
a reorganisation, he relinquished this position on 23rd April 
1785; but remained a veteran pensioner until his death on 
the 15th April 1788, at the age of 81 years.30 

Despite a long and no doubt successful career, Grandjean 
de Fouchy is known principally for his invention of the 
analemma, in about the year 1730, when he was but 23 
years old and when he was yet to receive his first appoint-
ment as an astronomer.  Unlike his contemporaries, Nicolas 
Louis de Lacaille (1713-1762), Pierre Charles Lemonnier 
(1715-1799) and Joseph Jérôme Lefrançais de Lalande 
(1732-1807), his name is not well known abroad.  This may 
be due, in part, to the stifling conservative influence of the 
Cassini dynasty of five successive generations, who domi-
nated French astronomy during the 18th century.31  Thus, 
Grandjean de Fouchy may have been somewhat overshad-
owed by the Cassini family during his chosen career as an 
astronomer.  Nevertheless, his contribution to the science of 

Fig. 9.  M. Jean-Paul Grandjean de Fouchy – the portrait 
painted by Dom Lyon in 1736.  (Courtesy Paris Observa-
tory) 
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gnomonics, by his invention of the analemma, most notably 
in France, should not be underestimated. 

THE APPLICATION OF THE ANALEMMA TO   
MERIDIAN SUNDIALS 

As already mentioned, Jean-Paul Grandjean de Fouchy is 
known to have delineated, if not physically constructed, a 
number of mean-time meridian sundials, the first for the 
Comte de Clermont, Louis de Bourbon-Condé, Patron of la 
Société des Arts, at his home, or that of his grandmother, at 
l’Hôtel du Petit-Luxembourg, sometime between 1730 and 
1733.32  The gnomon was evidently a metal plate, set in a 
south-facing window, where a nodus, in the form of a small 
circular aperture, projected the sun’s image, as a spot of 
light, onto the meridian line, delineated on the floor of the 
room.  Although it is recorded that this noon-mark or me-
ridian sundial was the first to be delineated with the 
analemma, unfortunately, the dial itself no longer exists.33   
Nevertheless, there is one which is believed to be of similar 
construction, delineated on the floor of a room, at the l’Hô-
tel de Bauffremont at 85 rue de Grenelle in Paris, thought to 
date from about the year 1742, which might also be attrib-
uted to Grandjean de Fouchy. 

It was Antoine Deparcieux, of course, who first publicised 
this invention and who also engaged in the construction of 
such mean-time meridian sundials himself, namely those 
for the stately homes of the Marquis de Bonnelle and the 
Marquis d’Hoüel.  However, curiously, impetus may have 
been given to this invention by the remarkable fact the king 
of France, Louis XIV, le Roi-Soleil, gave an edict that all 
public clocks should be regulated to “follow the course of 
the sun”, i.e. to show apparent solar time! 34  It appears that 
it was not until the year 1816 that the clocks of Paris were 
at last set to show mean-time.35  Nevertheless, this procla-
mation caused French horologists to attempt to make clocks 
that kept ‘true’ apparent solar time.  In this state of confu-
sion, there must have been a demand, albeit an unofficial 
one, particularly by scientifically minded people, for a sun-
dial that would indicate ‘clock’ time, i.e. mean solar time.  
Thus, in this extraordinary climate, as numerous French 
gnomonical works show, Grandjean de Fouchy’s invention, 
which provided the means for the practical application of 
the equation of time correction to a sundial, to which he 
never actually laid claim, was not only accepted, but grew 
and flourished. 

THE APPLICATION OF THE ANALEMMA TO 
EQUINOCTIAL SUNDIALS  

Since the publication of Deparcieux’s work in 1741, as has 
already been shown to be the case, French gnomonical lit-
erature has almost invariably continued to illustrate the dif-

ferent forms of the mean-time meridian sundial, and, like-
wise, practitioners of gnomonics in France have continued 
to construct such sundials into the modern era.  Neverthe-
less, one should mention one particular application of the 
analemma that is of some note, namely its application to the 
equinoctial sundial, i.e. the equinoctial mean-time sundial, 
and more particularly to that form of equinoctial mean-time 
sundial termed a heliochronometer. 

THE HELIOCHRONOMETER 

The heliochronometer is essentially a ‘universal’ mechani-
cal equinoctial mean-time sundial, that incorporates a 
mechanism to apply the equation of time correction and 
which may allow for the difference in longitude from a 
standard meridian, which will directly indicate standard 
‘clock’ time.36  Just when the first heliochronometer made 
its appearance is uncertain; but, in the year 1763, the cele-
brated German clock and watchmaker Phillip Mathias Hahn 
(1739-1790) devised such a mechanical equinoctial sun-

Fig. 10.  The first known heliochronometer, made by Phillip 
Mathias Hahn, the German clockmaker in 1763. 
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dial.37,38  It is shown in Fig. 10 and is a somewhat cumber-
some instrument in appearance, comprising a heavy brass 
meridian ring, graduated with a 90-degree ‘latitude’ scale in 
one quadrant, suspended from a curved supporting arm, 
which may be turned in azimuth about a graduated circular 
plate, fixed to a heavy wooden base.  The meridian ring, 
which may be set for the latitude of the place of observation 
by use of the graduated scale, is furnished with a fixed steel 
rod, passing through its centre and lying in the polar axis of 
the instrument.  Within this assembly, a rectangular frame, 
fitted with a plate at each end, may be rotated about the 
steel rod, in the plane of the equinoctial.  One of these 
plates is pierced by two small circular apertures or ‘pin-
holes’, as a nodus, such that when the rectangular frame is 
aligned with the sun, two spots of light will be projected 
onto the opposite plate, engraved with a zodiacal declina-
tion scale and with an equation of time correction curve, in 
the form of the analemma.  Since the rectangular frame is 
geared to drive the hands attached to a clock, when the two 
spots of light are projected, so as to be aligned with the 
declination for the date in question, on the scale of zodiacal 
signs, and also to coincide with the appropriate point on the 
analemma, the correct time will be shown by the clock. 

Instruments of this kind, developed from the self-orienting 
dial seen in Fig. 11 and  ascribed to the brilliant English 
mathematician William Oughtred (1575-1660) (Fig. 12), 
the universal equinoctial ring dial,39 with an alidade and 
pin-hole sights or a combination of lenses, fitted with gears 

 

Fig. 11.  An 18th century universal equinoctial ring-dial, in 
use.  

Fig. 12.  William Oughtred, the brilliant English mathema-
tician, who invented the universal equinoctial ring-dial. 

Fig. 13.  Early 17th century mechanical equinoctial sundial 
in the National Maritime Museum at Greenwich.   (NMM.) 
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to drive the hands of a clock, were not uncommon in the 
17th century.  However, Phillip Hahn’s mechanical equinoc-
tial sundial (see Fig. 13), incorporating the analemma as a 
means of correcting for the equation of time, would seem to 
be the first of its kind that may be truly described as a helio-
chronometer.  The use of the analemma, as a device for 
applying this correction directly to a sundial, at the time 
when Phillip Hahn first constructed such an instrument, 
would, no doubt, have been common knowledge in German 
sundial-making circles.  What may seem somewhat surpris-
ing, however, is that the heliochronometer did not first 
make its appearance in France! 

In about the year 1826 or 1827, L’Abbé Jean-Marie Victor 
Guyoux (1793-1869) invented what must be one of the sim-
plest of all heliochronometers.40,41  Shown in Fig. 14, it 
comprises a basic rectangular frame, constructed as an ali-
dade or sighting arm, fitted with two tall perpendicular 
vanes, one containing a small circular aperture at its centre, 
through which the sun’s rays may pass to project a spot of 
light onto the other vane, the latter being engraved with the 
equation of time curve in the form of the analemma.  This 
sighting arm is pivoted on the equinoctial hour-ring of the 
sundial, which, in turn, is mounted on a simple supporting 
frame, manufactured specifically for the latitude of the par-
ticular site.  Thus, the sighting arm may be turned, until the 
projected spot of light coincides with the date on the 
analemma, when the correct ‘clock’ time will be indicated 
by a pointer on the equinoctial hour-scale.  Whilst alidades 
of various forms, fitted to equinoctial sundials, were in 
common use in the 16th century, as illustrated, for example 
in the works of Clavius,42 it is quite probable that L’Abbé 
Guyoux conceived the idea for his instrument from the sys-

tem devised by Phillip Hahn.43   Nevertheless, much to his 
credit, Guyoux’s heliochronometer won commercial medals 
of honour in 1841 and in 1855.  It is understood that a num-
ber of these sundials may still be found today in the gardens 
of some of the more historic properties of France.  Further-
more, his instrument may well have been the inspiration for 
the elegant and sophisticated, but similar ‘universal’ helio-
chronometer, first made in 1860 by M. Fléchet, an engineer 
in Paris.44    Fléchet’s heliochronometer, shown in Fig. 15, 
was an instrument of great precision, which was used by the 
French railways in the late 19th and early 20th centuries, to 
regulate their station clocks and to ensure that their trains 
ran on time.  The earliest illustration of it in an English pub-
lication, of which I know, is that which appeared in a little 
book on popular astronomy in 1882.45 

THE HELIOCHRONOMETER IN ENGLAND AND 
SCOTLAND 

In England, in the tradition of the English Art of Dialling, 
the heliochronometer was invented independently, without 
any evident knowledge of the analemma, by George J. 
Gibbs, just before the turn of the 19th century, and was pat-
ented in 1906. Shown in Fig. 16, it was manufactured by 
Messrs Pilkington & Gibbs of Preston and was much in 
demand, being exported to many countries around the 
world.  This magnificent instrument had the usual sighting 
vanes; but its ingenuity lay in the hidden cam, beneath the 
date-setting disc on the equinoctial dial-plate, which al-
lowed for the equation of time correction when the instru-
ment was set for the particular date, by adjusting one of the 
sighting vanes.46  At about the same time, William M. 

Fig. 14.  The heliochronometer invented by L’Abbé Guyoux 
in about 1827.  (after Charles Pommier, L’Astronomie.43) 

Fig. 15.  Fléchet’s elegant heliochronometer, first made in 
1860 and used by the French railways to regulate their 
clocks. 
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Homan, a Scottish civil engineer working in the Orange 
River Colony (now the Orange Free State) in South Africa, 
also invented a heliochronometer, which he evidently 
manufactured when he returned to Scotland and set up in 
business in Glasgow, as a sundial-maker, in about the year 
1910.  This instrument has a certain resemblance to that of 
the Pilkington & Gibbs heliochronometer; but it works on a 
similar system to Fléchet’s instrument and incorporates the 
analemma on the receiving surface of the lower ‘sighting’ 
vane.  I know of only two examples of this particular form 
of Homan heliochronometer, one of which is set on a fine 
baluster pedestal, bearing the date 1911, in the garden of an 
estate in Scotland.47  By comparison with those of Messrs 
Pilkington & Gibbs, it must be something of a rarity. 

NB. A dial based on the same principle as Guyoux’s helio-
chronometer, and somewhat resembling it, was constructed 
such that it was fixed to the inclined edge of the gnomon of 
a horizontal sundial at Lyme Hall, the seat of Lord Newton, 
some one hundred and sixty years earlier in 1683. 

To be continued. 
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The handsome and well-known sundial on the south wall of 
Malmesbury House in the Cathedral Close, Salisbury, (SRN 
2028) is attributed to James Harris (1709-1780).  Inheriting 
the house in 1733, he became a county magistrate and 
Member of Parliament.  He wrote treatises on grammar, art, 
music, painting, poetry and happiness and was a play-
wright. He was also a great lover of music and a friend of 
Handel.1   

The sundial, shown in Fig. 1, is dated 1749.  It is painted 
directly onto the stone ashlar of the house facing North 
Row, near the entrance to the Close at St. Ann Gate.  A 
restoration in 1989 appears to have been faithful to the sun-
dial’s original 18th century colour-scheme of blue, black, 
white and gold. 

The motto at the top of the sundial, ‘Life’s but a walking 
shadow’ is from Shakespeare’s ‘Macbeth’ and is part of  
Macbeth’s speech just after he has heard of the death of 
Lady Macbeth2: 

She should have died hereafter; 
There would have been a time for such a word. 
Tomorrow, and tomorrow and tomorrow,  
Creeps in this petty pace from day to day 
To the last syllable of recorded time, 
And all our yesterdays have lighted fools 
The way to dusty death. Out, out, brief candle! 
Life’s but a walking shadow, a poor player 
That struts and frets his hour upon the stage 
And then is heard no more; it is a tale 
Told by an idiot, full of sound and fury, 
Signifying nothing. 

 
The negative tone of the speech is quite a contrast to the 
biblical inscription in the panel below the sundial.3 

The sundial declines about 2º west of south and seems to be 
correctly delineated with five-minute divisions of the hours 
in a border.  A gap in the divisions at 12.15 pm accommo-
dates the thickness of the gnomon, which appears to be 
original. 

A CLOSE LOOK AT A SALISBURY DIAL 
 

HARRIET JAMES and JOHN DAVIS 

Fig 1. The sundial at Malmesbury House. 

Fig. 2. Close-up of the gnomon 
(above) with its nodus and ‘eye’ 
and the resulting shadow (right) 
just after noon on 9 July. Note also 
the gnomon gap. 
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The observer reads the time from the shadow of the leading 
edge of the square section gnomon bar, rather from the cen-
tre of the shadow.  This is a common layout, but on further 
inspection one can see that the gnomon bar has a bulge in it 
below the joint with its supporting foot, and that the bulge 
has a slot in it which allows an ellipse of light to fall on the 
wall below the sundial.  This ‘eye’ in the gnomon is at 
twice the distance (approximately) from the dial origin as 
the ordinary spherical nodus.  The close-up photograph of 
Fig. 2, taken at five minutes past noon on 9th July this year, 
shows the centre of the ellipse of light  positioned just 
above a black dot in the border of the panel with biblical 
inscription below the dial.2  Although it was not observed 
on the summer solstice, the position of the ellipse on 9th 
July strongly suggests that its centre should lie over the 
black dot at noon on the solstice.  On the equinoxes, the 
ellipse of light is expected to lie in the 5-minute border at 
noon. It is possible that the shadow of the tip of the gnomon 
touches the black dot on the winter solstice.  If this is cor-
rect the sunspot device seems to be used as a link between 
the biblical inscription and the sundial above. Even if this is 
not the case, it is clear that the designer thought about this 
unusual gnomon very carefully. 

Although the use of a spot or shaft of light is not common 
on vertical sundials it was used for meridian lines in medie-
val cathedrals and is still used by modern sundial designers, 
for example by Piers Nicholson on his ‘Spot-on’ sundials4  
and John Moir on his Armillary Octahedron5.  The advan-
tage of using such a spot of light is that it seems to be 
clearer to read even when there is penumbra around its 

edge, because the brain’s optical processes can easily deter-
mine the centre of a bright spot within a surrounding 
shadow. 

One of us (HJ) has recently used a similar idea on a vertical 
sundial facing almost due west.  A conventional bar gno-
mon was almost useless on this sundial between noon and 
1pm as the ‘shadow’ cast by it was practically invisible, 
consisting almost entirely of penumbra, because of the ex-
treme angle of the sun to the dial face.  An elliptical hole 
cut in a tilted sun shape casts an elongated spot of light 
around noon which gradually becomes rounder as the after-
noon progresses, but whatever its shape it is still possible 
for the eye to determine the centre of that shape (Fig. 3).  

Fig. 3.  A clear elliptical spot of light but fuzzy shadow of the 
gnomon bar before 1pm on a modern great decliner. 

Fig. 4.  The sign for Aries combined with the 3:30 fleur-de-
lis on the Malmesbury House dial.  
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The ordinary spherical nodus on the gnomon at Malmes-
bury House tracks a set of eleven declination curves.  The 
upper declination curves labelled 22nd December and 8th 
November/4th February do not seem to terminate along the 
line of the horizon as they should in theory.  This may be 
because the designer did not want the curves to terminate in 
empty spaces between seven and eight am and four and five 
pm, or perhaps a restorer at some stage was uncertain of the 
detail. 

The half-hour lines terminate in fleurs-de-lis, a common 
decoration on 18th century sundials.  However the terminal 
for 3.30 pm (see Fig. 4) which crosses the declination line 
for the equinoxes has been cleverly amalgamated with the 
zodiac sign for Aries (a) to make a larger, upright fleur-
de-lis.  

The letters and numerals on the sundial are gilt with a black 
shadow to give them a three-dimensional appearance, a 
trick commonly used by signwriters.  One curious excep-
tion is the date which appears to be carved into the stone 
and painted black.  The style of the date’s numerals is dis-
tinctly 18th century with curled tails to the 1 and 9, whereas 
the lettering style of the biblical inscription and motto sug-
gest a later date.  Warrington Hogg’s drawing of the sundial 
in Gatty6 (Fig. 5) shows a different style of lettering on the 
motto (with pointed ‘V’s) suggesting that changes were 
made upon repainting.  

Mrs. Gatty writes, ‘The same motto is on Woodborough 
Manor House, Wiltshire, and on a vertical dial on the sta-

bles at Arbury, Warwickshire’.7  She describes the dial as 
being an ‘erect’ (sic) south dial and the text incorrectly 
gives the date as 1769, in contrast to the drawing.  The 
drawing also seems to show that the declination curves ter-
minate along an horizon line. The biblical inscription below 
the sundial is not shown.  

A modern plaque beside the sundial, erected after the resto-
ration of the sundial in 1989 reads: 

‘An important timely point 
of interest to the passer by.. 

In the year of our Lord 1752 the Reformation of the 
Calendar took place – See the Wall Dial above dated 
1749. This Julian Calendar made the year too short, 
thus the accumulated error amounted to eleven days. 

England adopted the Gregorian or Reformed Cal- 
endar, so the next day after Sept. 2nd 1752 became 

Sept. 14th 1752.’ 

Although the sundial is dated from before the calendar 
change, the declination curves on the sundial are be labelled 
with the approximate Gregorian dates for the entry of the 
sun into the constellations, rather than the earlier Julian 
ones.  This suggests that the labels of the lines (which 
would still have the same values of the sun’s declination) 
were updated in one of the post-1752 restorations.  Signs of 
the earlier paintings are still visible in some places. This 
subtle dial is still a fine tribute to its original maker.  

REFERENCES AND NOTES 
1. www.salisburycathedral.org.uk/cathedralclose  and  

Encyclopaedia Britannica (1911)   
2. Macbeth, Act 5, Scene 5. 
3. ‘THIS IS LIFE ETERNAL THAT 

THEY MAY KNOW THEE THE ONLY 
TRUE GOD, AND JESUS CHRIST. 
WHOM THOU HAST SENT.’ 
       ST. JOHN CHAPTER 17. VERSE 5’ 

4. www.spot-on-sundials.com 
5. J. Moir & J. Davis: ‘An Armillary Octahedron’, BSS 

Bulletin 15(iii), pp122-123, (Sept 2003). 
6. A. Gatty and H.K.F. Eden & E. Lloyd (Eds): The Book 

of Sun-Dials, 4th edition, Bell & Sons, London (1900). 
7. The Arbury Hall dial is SRN 3370 but the Woodbor-

ough dial appears not to be recorded in the BSS Regis-
ter.  

Authors’ addresses: 
Harriet James 

35 Bradley Road 
Warminster 

Wilts., BA12 8BN 
 

Fig 5.  Warrington Hogg’s record of the Malmesbury 
House sundial from Mrs. Gatty’s book.6 

John Davis 
Orchard View, Tye Lane 

Flowton 
Suffolk, IP8 4LD  



 

104 BSS Bulletin Volume 17(iii) 

DUAL  SHADOWS 
I have been reading ‘A Pair of Blue Eyes’ by Thomas 
Hardy, in which I came across the following passage to-
wards the end of Chapter XIX.  The event takes place on a 
Sunday evening in August. 
 

They were walking between the sunset and the moon-
rise.  With the dropping of the sun a nearly full moon 
had begun to raise itself.  Their shadows, as cast by a 
western glare, showed signs of becoming obliterated in 
the interest of a rival pair in the opposite direction 
which the moon was bringing into distinctness.   
 
“I consider my life to some extent a failure,” said 
Knight again after a pause, during which he had noticed 
the antagonistic shadows. 

 
I believe that Hardy was quite knowledgeable about scien-
tific matters, but the effect described above seems to me to 
be most unlikely.  If the setting sun is bright enough to cast 
shadows, it must be many times brighter than the rising 
moon.   Is it really possible for two sets of shadows to be 
visible under these circumstances?   Has anyone actually 
observed this phenomenon?   In view of the comments on 
the brightness of moonlight by Michael Lowne (‘Moondials 
and the Moon’, Bull. BSS 17(i), pp. 3-12,  March 2005), I 
think that the answer to both questions would be emphati-
cally ‘No’. 

Ken Head 
 COBHAM, Surrey 

 
Michael Lowne replies: 
At first sight the phenomenon certainly appears to be most 
unlikely, but by making a few assumptions can be brought 
within the bounds of possibility.  Firstly, the moon is said to 
have been ‘nearly full’.  If this was judged visually by the 
non-circular appearance of the disc, it is probable that the 
moon’s phase was at least two days before full and it could 
therefore have risen by more than an hour before sunset.  It 
would then be clear of the eastern horizon but could still be 
said to have ‘begun to raise itself’.  Secondly, the shadows 
were cast by a ‘western glare’, not necessarily the sun itself: 
perhaps the sun had just set and the sunset sky-glow was 
both bright and concentrated enough to cast diffuse shad-
ows.  As the glow faded and became similar in intensity to 
the moonlight, these shadows would also fade and be re-
placed by those from the moonlight.  There could be a pe-
riod, longer or shorter depending on how rapidly the glow 
faded, when both sets of shadows were visible.  The effect 
would be similar to that shown by the shadows of a person 

walking between two street-lamps: at first the nearer lamp 
casts a much stronger shadow, mid-way between the shad-
ows are equal, but as the second lamp is approached the 
first shadow becomes weaker until it is no longer visible. 
 

 
SUNDIALS DEPICTED IN STAINED GLASS WINDOWS 
During the course of my visits to various churches in search 
of sundials and mass dials, I have discovered two stained 
glass widows with sundials depicted within the design,  
These are at: 

St Mary Magdalene church, Newark, Nottinghamshire 

St Andrew & St Mary church, Grantchester, Cambridge-
shire. 

The depicted dial at Grantches-
ter is within a series of win-
dows and is being held by the 
prophet Isaiah.  This would 
seem to suggest a possible at-
tribute of Isaiah where he was 
able to “turn back the shadow 
of the sundial of King Ahaz by 
ten degrees” (Bible: Isaiah 38, 
v.8; also Kings II 20, v.9-11).  
The dial at Newark similarly 
suggests the prophet Isaiah. 

READERS’ LETTERS 

 
Part of the series of prophets 
shown in the stained glass win-
dows of St Andrew & St Mary 
church, Grantchester. 
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Although not 
strictly a functional 
stained glass sundial 
that could be re-
corded by our Fixed Dial Register, I feel that these items 
should be recorded due to their direct representation of a 
sundial.  Perhaps other members of the Society may have 
found similar depictions during their visits to churches.  I 
would be most interested to hear of any findings and would 
be quite happy to act as a recording-point for such depic-
tions.  Perhaps members could also look out for these when 
on a dial safari in the future. 

Ian Butson 
60 Churnwood Rd 

Colchester 
Essex, CO4 3EV 

 
‘JGP’ 
In his article on the Equation of Time in Bull. 17(iii), John 
Davis mentions the source ‘JGP’ of F.W. Cousins’ EoT 
table.  The initials are those of the late Dr John Guy Porter, 
Principal Scientific Officer in HM Nautical Almanac Office 
at Herstmonceux, which explains why his values of EoT are 
given in the astronomical convention of ‘Apparent Time 
minus Mean Time’.  Of course in this way a plus sign to 
EoT implies ‘dial fast’ on mean time and a minus sign ‘dial 
slow’. 

Porter also contributed the sundial formulae to Cousins.  He 

may perhaps be remembered as the presenter on the 1950s 
of a monthly astronomy programme ‘The Night Sky’ on 
BBC radio. 

Michael Lowne 
Hailsham, East Sussex 

 

THE BSS IN NATIONAL SCIENCE WEEK 

For several years now, the BSS has exhibited at the Na-
tional Maritime Museum during National Science Week, 
and this year was no exception.  It was also our most suc-
cessful on yet.  Formerly, we were located in the splendid 
isolation of the Old Royal Observatory, while the focus of 
events was in the main museum.  This time (and hopefully 
in the future) we were on the new mezzanine floor of Nep-
tune’s Hall, adjacent to a very long display case containing 
a banquet of sundials and astronomical instruments. 

The BSS display complemented these, thanks to the enthu-
siasm of several members.  Ray Ashley brought along sev-
eral of his eye-catching creations, while Leonard Honey – 
assisted by Jane Apfel – had an astonishing range of scien-
tific model kits and replica instruments to view.  Kevin and 
Irene Barrett were kept busy looking after the sundial-
making area.  The museum supplied copies of their paper 
cut-out horizontal sundial for visitors to make up.  Over the 
weekend, some 260 were made on the spot and a further 
quantity taken away to be duplicated for schools and scout 
groups. 

It would be good if we could build on this success for next 
year, to which end offers of assistance from members 
would be welcomed.  The next event will most probably be 
11/12 March 2006.  Among the things needed will be: 

*  2/3 people each day to look after the stand 
*  larger colour pictures of dials 
* large, robust sundial models and devices to explain 

their working – ones that can be handled are urgently 
needed. 

Many of the museum visitors have some idea of the exis-
tence of sundials, but their lack of knowledge seems to 
make them shy about stopping to talk.  There also seems to 
be a large number of people apparently unaware of the 
sun’s apparent motions and how they can be used.  It is for 
these reasons that simple, hands-on models which will be a 
talking point are especially needed.  Although we have 
some six months before the next event, Tempus Fugit; 
therefore the earlier anyone minded to assist can contact 
me, so much the better. 

Graham Stapleton 
North Harrow 

020 8863 3281 or manaeus2000@yahoo.co.uk 

The sundial in the 
stained glass win-
dow at Newark, 
Notts.  The inscrip-
tion for the window 
gives a date of 1859. 
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MAJOR LUNAR STANDSTILL 
 

FIONA VINCENT 

The term “lunar standstill” was apparently coined by Alex-
ander Thom, in his 1971 book Megalithic Lunar Observato-
ries (Oxford University Press).  It is analogous to the term 
“solstice”; in neither case does the moon or the sun actually 
stand still. 

Consider the sun first.  Figure 1 will be familiar to most 
readers: it shows how the sun’s declination changes relative 
to the earth’s equatorial plane, reaching extremes of ±23.4° 
at present (the obliquity was a little greater in Megalithic 
times).  For a common-or-garden sundial with a gnomon 
pointing to the North Celestial Pole, this changing declina-
tion doesn’t affect the sun’s time-keeping.  But it has some 
secondary effects.   
 
The sun’s altitude changes from day to day, changing the 
length of the shadow.  If we place a nodus on the gnomon, 
its shadow will trace out a line across the dial from sunrise 
to sunset;   the line will be near the middle of the dial in 
summer, when the shadows are short, but further out in 
winter.  Many dials have midsummer, midwinter and equi-
nox lines marked in this way. 
 
The sun’s changing declination also affects the times of its 
rising and setting, and a dial should be designed to show all 
the hours for which the sun may be visible in midsummer.  
In southern England, most horizontal dials are marked from 
4 am to 8 pm, but in Scotland we generally need hours from 
3 am to 9 pm.  The direction of the sun at rising and setting 
also varies with its declination, and it is this which is proba-
bly easiest to observe without instruments.  At the March 
equinox (marked ♈on Fig. 1) the sun rises due east and 
sets due west;  but over the following weeks, for observers 
in north temperate latitudes, the rising and setting points 
move northwards along the horizon.  This movement slows 
down and halts at midsummer, before reversing;  in this 
sense the sun “stands still” at the midsummer solstice.   
 
So what about the moon?  To a first approximation, it is 

simply a high-speed mimic of the sun, repeating the sun’s 
annual north-south cycle in every monthly orbit.  For exam-
ple, in September the last-quarter moon, being 90° west of 
the sun, shows us roughly how the sun was behaving three 
months ago, in June. 

 
But the moon’s motion is not 
that simple.  Its orbit doesn’t 
quite coincide with the plane 
of the earth’s orbit;  it’s tilted 
by 5.1 degrees.  So for most 
of the time, the moon travels 
either north or south of the 
sun’s path.  It crosses it only 

twice in each orbit, at the ascending and descending nodes 
(marked e and  on Figures 2 and 3).  Figure 2 shows 
the moon’s orbit in the year 1995.  The ascending node of 
the moon’s orbit on the ecliptic lay just to the east of the 
September equinox ♎; the descending node lay just to the 
east of the March equinox ♈.  The figure also shows that, 
in 1995, the extreme northern and southern declinations of 
the moon were less than those of the sun.  So on a sundial 
with a nodus, the moon’s shadow would never quite reach 
the midsummer or midwinter lines. 
 
But the nodes of the moon’s orbit do not remain fixed: they 
drift steadily westwards, taking 18.6 years to make one 
complete circuit.  Two years after Figure 2, in February 
1997, the moon’s nodes had moved westwards, and lay 
exactly on the equinoxes.  As a result, the moon’s motion in 
declination was reduced to its minimum, ±18.28°; this is 
what Thom calls a minor standstill. 
 
By contrast, Figure 3 shows the moon’s orbit at the start of 
2005: the ascending node was then a little way east of the 
March equinox, and the descending node was approaching 
the September equinox.  And the extreme northern and 
southern declinations of the moon were now greater than 
those of the sun.  When we reach June 2006, the nodes will 
again coincide exactly with the equinoxes, and this time we 
shall have a major standstill: the moon will reach declina-
tions of ±28.6°, and its shadow on the dial will fall well 
beyond the midsummer and midwinter lines. 
 
“As I write this (1969)”, said Thom, “the Moon is coming 
through a major standstill.  One cannot fail to be surprised 
to see it set and rise almost in the north.  A fortnight later 

Fig. 1.  The sun’s yearly path. 

e 
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This is one dial which 
will be affected by the 
major lunar standstill, 
in that its lunar chap-
ter rings will be opera-
tional over a longer 
period than normal. 
 
Will we see a queue of 
night-time visitors to 
view it? 
 
Photos: J. Davis. 

one is again surprised to 
see how far to the south are 
the rising and setting 
points, and how very low it 
is at transit.” (Megalithic 
Lunar Observatories, 
p.22.)   Today, keen sky-
watchers may already have 
noticed that the moon is 
again behaving oddly.  At 
my latitude of 56½°N, the 
midsummer sun rises at 
azimuth 49°, almost north-
east; so I am used to seeing 
the moon rise there occa-
sionally, too.  But last win-
ter the waxing gibbous 
moon was rising much 
further left, at azimuth 38°.  
At major standstill, the moon will be able to rise at 34°, and 
set at 326°.  And if I wish to use my garden sundial as a 
moon-dial, it will really need to read hours from 2 am to 10 
pm - though reading ‘moon time’ from a sundial is no triv-
ial matter, as Michael Lowne explained in BSS Bulletin 17
(i), March 2005. 
 
Indeed, at major standstill, latitude 61.5°N - about 35 miles 
off the northern tip of Shetland - will become the moon’s 
‘arctic circle’; from there northwards, there will be one day 
each month when it will technically be possible to see the 
moon circle the sky, without setting at all.  A moon-dial 

would then need to show all the twenty-four hours. 
 
The actual major standstill occurs in the middle of June 
2006, but it changes only slowly: we will be able to enjoy 
this extreme behaviour of the moon for a couple of years.  
However, as the nodes continue to drift westwards, it will 
gradually return to ‘normal’.  The next minor standstill is in 
October 2015, and we won’t see another major standstill 
until April 2025. 

 
Author’s address: 

23 Strathkinness High Rd 
St Andrews 

Fife 
KY16 9UA 

Fig. 2. The moon’s path in 1995. 

Fig. 3. The moon’s path in 2005. 

The John Rowley Moondial at Blenheim Palace 



Redacted
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Fig. 1.  Joanna Migdal with her winning  
Professional dial. 

Fig. 3.  Harriet James’s dial in Jersey, 
highly commended in the Professional 
category. 

THE 2005  
BSS   

OPEN AWARD 
SCHEME 
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Fig. 4.  Heiner 
Thiessen’s winning 
entry in the  
Amateur category. 

Fig. 3.  The highly 
commended  
Professional dial 
entered by Piers 
Nicholson. 
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Fig. 5.  Steve Daggitt’s highly commended amateur design for Kidder-
minster School. 

Fig. 7.  Peter Scott’s imposing multiple 
dial, highly commended in the Amateur 
category. 

Fig. 8.  The Melville slate dial entered by Michael Harley and 
winner of the Restoration category.  Pictured as-found (right) 
and ready for re-installation (below). 
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Fig. 9.  The Millennium dial entered by B. 
Travers. 

Fig. 11.  The colourful dial entered by Ray Ashley and John 
Moir. 

Fig. 10.  The arboretum dial entered by D. Atkinson. 

Fig. 6.  The traditional vertical declining 
dial by Andrew James, highly commended 
in the Amateur category. 
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THE 2005 BSS OPEN AWARD SCHEME 
R A NICHOLLS 

The aims of this Society include that of “promoting the 
science and art of gnomonics”.  To that aim the Society 
started the Open Awards Schemes in 1995.  This (the third) 
Scheme produced 28 entries of dials made and erected in 
the previous 5 years throughout the British Isles.  Both pro-
fessional and amateur entries have always been encouraged.  
Also welcomed are entries of restored dials, and dials from 
pupils at schools and colleges.  We were glad to receive 
restoration entries this time, but, sadly, none came from 
schools, despite very intensive lobbying of Local Govern-
ment Education Departments and individual schools.  The 
next Scheme could possibly consider earlier lobbying of 
schools, and getting help from individual members with 
children still in the education system. 

The entries received are listed below. Most were from BSS 
members and all others had had advice from our members. 

PROFESSIONAL DESIGNERS (Totalling 13 entries) 

 

PRIZES FOR PROFESSIONAL DESIGNERS 

First Prize:        J Migdal (Entry No. 28)         Fig. 1. 

Highly Commended:    H James (Entry No. 5)            Fig. 2 

Highly Commended:    P Nicholson (Entry No.20)    Fig. 3 

Entry 
No. 

Entrant Type of Dial Location 

1 A Mills Noon mark Essex 
5 H James Vertical decliner Channel I 

7 A Smith Vertical S Lancs 

13 J Jones Portable polar Sussex 

15 S Hersh Vertical decliner Cambs 

16 S Hersh Vertical decliner Devon 

19 P Nicholson Horizontal London 

20 P Nicholson Polar London 

21 D Brown Noon mark Oxford 

22 D Brown Analemmatic Somerset 

24 Mackean & 
Russell 

Horizontal & 
Equatorial 

Sussex 

27 Ashley & 
Moir 

Vertical W      
decliner 

London 

28 J Migdal Horizontal Surrey 

AMATEUR DESIGNERS (Totalling 13 entries) 

 

PRIZES FOR AMATEUR DESIGNERS 

First Prize:       H Thiessen (Entry No. 11)  Fig. 4. 

Highly Commended:    S Daggitt (Entry No. 2)       Fig. 5 

Highly Commended:    A James (Entry No. 23)       Fig. 6 

Highly Commended:    P Scott (Entry No.18)          Fig. 7 

 

RESTORATION DESIGNERS (Totalling 2 entries) 

 

PRIZE FOR RESTORATION DESIGNERS 

First Prize:    M Harley  (Entry No. 17)     Fig. 8. 

~~~~~~~~~~~~~~~~~ 

One of the pleasures of the BSS Bulletin is the remarkably 
large range of dials described and discussed.  This range 
was mirrored in the diversity of the entries to the Scheme, 
which numbered 50% more than the 2000 entry.  The stan-
dard of workmanship and design necessary to make an ac-
curate and pleasing dial is very high, and the dials entered 
were of high quality.  The judges also appreciated the ex-

Entry 
No. 

Entrant Type of Dial Location 

2 S Daggitt S recliner Oxford 

3 A Gardiner Vertical S Glos 
4 M Thomas Analemmatic Cambs 
6 P Walker Horizontal Salop 
9 B Travers Vertical decliner Dorset 

10 W May Equatorial Glos 

11 H Thiessen Equatorial Hants 

12 D Atkinson Horizontal Gloss 

14 A Adams Horizontal Lincs 

18 P Scott Polyhedral Lancs 

23 A James Vertical decliner Devon 

25 T P Walker Vertical decliner Somerset 

26 E Everett Analemmatic Hants 

Entry 
No. 

Entrant Type of Dial Location 

8 H James Horizontal Dorset 
17 M Harley Horizontal Ireland 
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cellence of the paperwork, photographs etc., in the entries.  
This itself required much extra work by the entrants, over 
and above work on the dial. 

The choice of winners was difficult.  Margins of success 
over failure were slim.  The winners’ entries are pictured in 
this article, with some comments on why they were thought 
worthy of the Society’s Awards – such Awards now seem-
ingly widely appreciated by dial designers and by clients 
commissioning dials. 

FIRST PRIZE WINNERS: 

Professional Class:  Joanna Migdal.  Fig. 1 

With excellent metal work and engraving, the dial has a 
refreshing new perspective on the ‘armillary’ dial with an 
horizontal hour ring and an offset connection of the rings. 
The added sculptural chain and robust construction suit its 
position in a well-maintained, quiet public space.  The 
nearby bench is engraved with instructions on the use of the 
EoT graph on the dial.  The whole is a very pleasing group. 

Amateur Class:  Heiner Thiessen.  Fig. 4 

This dial resulted from much development work by the 
designer, and is simple to use and offers much more solar 
time information than usual from this dial type.  The excel-
lent workmanship and choice of materials has resulted in a 
visually attractive, accurate and very useful scientific in-
strument, which can also be easily moved from site to site. 

Restoration Class:  Michael Harley. Fig 8. 
This is a restored Melville dial made firstly in 1834.  The 
restored dial face shows the scars of its history but has 
clearly re-established the typical Melville style.  This very 
successful restoration brings back useful life to an historic 
dial in its original position. 

HIGHLY COMMENDED AWARDS 

Professional Class:  Harriet James.  Fig. 2 

The finely proportioned face, the engraving and gnomon 
(both in the local tradition), combine to give an excellent 
example of a new dial in the long tradition of vertical 
L.A.T. dials woven into British church history.  The dial 
complements the impressive church and churchyard, with 
their examples of fine lettering.  The dial is a pleasure to the 
visitor. 

Professional Class:  Piers Nicholson.  Fig. 3 

An impressive dial in an impressive setting.  The workman-
ship of the brick pedestal is remarkable, and the polar dial 
metal-working is of equal high quality.  Two unusual fea-
tures which complement the dial as a whole are the vertical 

ends to the dial face and the light spot drilled through the 
gnomon.  The EoT plaque is of equal quality. 

Amateur Class:  Steven Daggitt.  Fig. 5 
The school staff and children helped to choose the ideas 
built into this charming and practical dial, using donated 
materials – itself a constraint, but well overcome.  The de-
sign of the face ties in with the school studies.  The reclin-
ing angle helps to drain the face and the dial is also storable 
during the winter.  The young lady on the extreme right of 
the picture is the daughter of the designer. 

Amateur Class: Andrew James.  Fig 6 
This is another modern vertical fitting well into its (rural 
and farming) setting, and is also an accurate and useful in-
strument.  The dial face is itself very satisfactory visually 
and the striking gnomon complements the farm machinery 
colours used on the farm.  The workmanship of face and 
gnomon is very good – one gnomon edge is serrated to dis-
tinguish the correct shadow line. 

Amateur Class: Peter Scott.  Fig. 7 
Designed and built by “someone who had never before 
made a dial which could stand outside in wet weather” this 
is a tour-de-force.  The finished dial is based upon existing 
(but larger) models, but is itself original in its use of mod-
ern materials, and newly devised delineation and assembly 
methods.  The finished dial is a striking example of a mod-
ern approach to an old – and very difficult – dial design 
problem. 

 

Other than prizewinners, there were other entries showing 
pleasing or interesting details. Three are detailed below: 

Gnomon Detail.  Entry 9 – B Travers. Fig. 9 

This dial was one of those many designed with the Millen-
nium celebrations in mind – few of which were entered to 
our Scheme however.  This detail was original and very 
appropriate.  It has not (yet!) been seen elsewhere. 

General View.  Entry 12 – D Atkinson. Fig 10. 

This dial is erected in an arboretum, and as such is built, 
using materials appropriately taken from the woodland, by 
a group developing the arboretum for all, including those 
who are disabled, physically or visually. As such the dial 
could not get high marks for resolution of sun time, but did 
(possibly best of all entries) sit splendidly and appropriately 
in its surroundings. 

Dials as fashion.  Entry 27 – Ashley/Moir. Fig. 11 

This colourful entry, situated in an equally colourful com-
mercial area, has resulted in the shop décor being altered to 
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fit the dial – photograph not available unfortunately. 

Space prohibits more photographs here, but when certifi-
cates are presented at the next Conference, there will be a 
display showing the entries.  The Society Archive will also 
contain details of all entries. 

 

A QUESTION OF SHADOWS 

It was a surprise that a significant number of entries were 
sited so that they were shadowed for considerable periods 
of the day – or even for months!  It does seem necessary 
that sun dials (at least when new) should be useable for the 
maximum period of the limited sunlight in these latitudes.  
Some of the responsibility for this oddity may well lie with 
the commissioning brief, of course. 

 

CONCLUDING REMARKS 
Entrants are to be congratulated (and thanked – without 
them there is no scheme) on the high standard of their dials.  
As was the case in the two previous Awards Schemes, gaps 
and ambiguities in the Rules have been revealed, and will 
need attention for the next time. 

I thank also my fellow judges – a lot of thought (and talk, 
not to mention travelling) has gone into our judgements.  
The judges were Doug Bateman, John Davis, Margery 
Lovatt and Mike Shaw.  We sought advice from Michael 
Lowne, Robert Sylvester and Ian Wootton on some specific 
problems. 

This Awards Scheme, the entrants and the winners show 
British dialling is alive and well, and producing exciting 
and worthwhile dials to add to the heritage of our country. 
 

THANK YOU 
The organisation of the Awards Scheme invariably has its 
problems, not least of which arise from the difficulty of 
viewing the different entries, scattered around the British 
Isles, during unpredictable weather and the differences of 
opinion of the empanelled judges.  Nevertheless, undaunted 
by the prospects of disagreement and with singular deter-
mination, Nick Nicholls, a former Treasurer of the Society, 
took on the task with remarkable enthusiasm.  There were 
28 entries in all, an outstanding number compared with the 
number of entries submitted on previous occasions, reflect-
ing on the fact that the awards are becoming recognised for 
the prestige that they confer on the winners.  Thus, whilst 
the winners are to be congratulated on their achievement, 
so are the judges and the organisers of this event, particu-
larly Nick Nicholls for all the energy and hard work that he 
put into this enterprise.  The Council of the British Sundial 
Society much appreciates the credit that this event bestows 
on the Society and, on their behalf, it gives me great pleas-
ure to thank Nick Nicholls and his team for making the 
Open Awards Scheme 2005 such a success.  
 

Christopher St J. H. Daniel 
Chairman       

A ‘Digit-al Sundial’ 
 
Drawn by C M North after Goldsmith’s Almanack for 
1715.  The original is in the York Archaeological 
Archives.  Courtesy of Tony Wood. 
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THE INTRIGUING CASE OF THE BRAUNSCHWEIG 1334 

SUNDIAL 
 

CURT ROSLUND  

The Braunschweig Cathedral in Niedersachsen in Germany 
is known for its many sundials from different epochs.  The 
two earliest sundials, from 1334 and 1346, are of special 
interest.  They were set up at a time when mechanical 
clocks were coming into general use, showing a day of 24 
hours of equal length throughout the year and challenging 
the old division of daylight hours differing in length de-
pending on the season of the year.  The performance of the 
first mechanical clocks was disappointingly unreliable and 
needed to be checked by frequent observations of the sun.  
A sundial was called for that showed time according to the 
new division of the day.  The last mentioned sundial of 
1346 might have been just the type of sundial one was look-
ing for.  The hour line pattern of this sundial is that of a 
conventional south-facing vertical sundial with a style par-
allel to the earth’s axis.  Although the line pattern of the 
1334 sundial is of an unfamiliar sort, it is still possible that 
these two sundials on the Braunschweig Cathedral are 
among the first dials meant to complement the mechanical 
clocks. 
 
Both sundials are on top of buttresses on the south wall of 

the cathedral about seven metres 
above the pavement.  This wall 
is particularly well-suited for 
south-facing sundials as it devi-
ates less than a degree from a 
line orientated due west and east.  
The earliest dial is located on the 
fourth buttress from the west end 
of the building and the later one 
on the second buttress.1  On both 
dials, the hour line pattern forms 
a semicircle with a radius of 
about 26 cm. Both dials are still 
clearly visible, although slightly 
weathered.  The original shadow 
pins, called styles, were lost long 
ago.  The inclinations with re-
spect to the vertical of the hour 
lines for the two sundials have 
been given by Zinner1 but are 
here rounded off to the next 
higher whole degree. 

Fig. 1. The locations of the 1334 and 1346 sundials on the south wall of the Braunschweig 

Cathedral.  

Fig. 2. Charts of the dial plates for Braunschweig Cathe-
dral’s two earliest sundials from 1334 and 1346.  
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There is no evidence to suggest that sundials with a style 
orientated towards the celestial pole were known in classi-
cal antiquity.2  They were either invented in or introduced 
to Europe in the early fourteenth century3 for their unique 
ability to show hours of equal length throughout the year.  
As the hour lines for these sundials in most cases are not 
equally spaced, lists of numbers were drawn up, supposedly 
giving stonemasons the inclination of hour lines from the 
meridian for south-facing vertical sundials with a style 
pointing to the celestial pole.  The earliest known list of 
such numbers was copied from an older document in 1346 
by a student in Erfurt.4  This list is found in at least seven-
teen medieval documents before 1530 and was much used 
in Germany where it was called Horologium achas, named 

after the sundial set up by 
king Ahaz of Judah about 
750 BC (2 Kings 20:11; 
Isaiah 38:8).  It is here 
referred to as the Erfurt 
formula.  Regrettably, the 
Erfurt formula gave cause 
for misunderstanding as 
no details were given of 
how the sequence of 

numbers should be applied and for what sort of sundial it 
was meant.5  There must have been alternatives to the lists 
of numbers.  Enterprising masons could probably have ob-
tained drawings of hour lines for particular parallels of lati-
tude from other sources.  Masons with elementary knowl-
edge of geometry, may have been able to grasp the intrica-
cies of a graphic method known since antiquity.2 

 
By measuring the angles between the hour lines and the 
meridian, one can today determine the accuracy of the time 
shown by a sundial.  Beginning with the Erfurt formula, 
one finds that its numbers give poor approximations for 
hour lines for south-facing vertical sundials with a polar 
orientated style at Braunschweig and even for those at Er-
furt itself 150 km to the south.  It can be shown that one has 
to go as far south as Zürich before computed inclinations of 
hour lines rounded off to the nearest whole number agree 
with those of the Erfurt formula (see  Table 1).  Strictly 
speaking, the formula is only valid in a narrow zone of 33 
km between latitudes 47° 09' and 47° 27' N, where theoreti-
cally a properly adjusted sundial would give time correct to 
the minute. 
 
By comparing the hour lines on the dial plate for the later 
sundial in Table 2 with those of the Erfurt formula and with 
computed or true hour lines for Braunschweig, one can sur-
mise that the stonemason who cut the hour lines for this 
sundial knew how to make a more accurate sundial than 
one based on the Erfurt formula.  It does run a few minutes 
fast in the afternoon and consequently a few minutes slow 
in the morning, but it is never more than eight minutes out 
of time, which would have been acceptable.  The mean er-
ror of the time shown by this sundial is only five minutes 
compared to eight minutes for one based on the Erfurt for-
mula. 
 
The network of hour lines for the 1334 sundial is slightly 
but clearly different from the later one. One explanation 
might be that its style was set horizontally, as in older sun-
dials.  Zinner4 was of the opinion that the later sundial also 
once had a horizontal style as the hole for it appears to be 
horizontal.  However, it must have been easier for a stone-
mason to bore a hole perpendicularly to the surface of the 

 
Table 1. Computed angles between the meridian and lines showing hours of equal length for south-
facing vertical sundials with a polar orientated style at a latitude of 47°18' N.  1 This angle falls be-
low 49.5° for locations 9 minutes of arc north of the latitude above.  2 This angle exceeds 68.5° for 
locations 9 minutes of arc south of the latitude above. 

Post meridian sun 
times 

0:00 1:00 2:00 3:00 4:00 5:00 6:00 pm 

Hour lines according to 
Erfurt formula 

0.0 10 21 34 50 68 90 deg 

Computed hour lines 0.0 10.30 21.38 34.14 49.591 68.442 90 deg 

Fig. 3. Braunschweig Cathedral’s 1346 sundial with its 
new style.  
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stone and to bend the style to the correct delineation than to 
drill a hole at a given angle.  The disadvantage of a horizon-
tal style is that such a sundial can never show hours of 
equal length over an extended period of time.  The preci-
sion of the time shown by the 1334 sundial with a horizon-
tal style does not reach that of the later sundial, not even 
around the equinoctial days of March 21 and September 23 
(see Table 2) and it deteriorates further when one goes out-
side the equinoxes.  The 1334 sundial may be seen as an 
early attempt that failed to adapt the old type of sundial to 
the new system of time division.  Another explanation 
might be that the stonemason misunderstood the Erfurt for-
mula to begin at 6 am instead of at noon and cut the hour 
lines accordingly.  In Table 2 one finds that the agreement 
between the formula and the carved lines is complete ex-
cept for 11 am when there is a difference of one degree.  No 
doubt, the mason who cut the hour lines knew as early as 
1334 about the Erfurt formula but did not know how to 
apply it correctly.  As the sundial must have been equipped 
with a horizontal style, it was only able to show hours of 
equal length near the equinoctial days. If so, the 1334 sun-
dial was a false start for a new type of sundial. 
 
In spite of the fact that the 
Erfurt formula was incapable 
of producing accurate hour 
lines for south-facing vertical 
sundials in northern and cen-
tral Germany, one is surprised 
to find that the formula was 
also used for horizontal sundi-
als with a polar style.1  For 

such sundials the formula is 
strictly valid only for places 
near the parallel of latitude 
42° 42' N which traverses 
central Italy! 
 
In this light, the popularity of 
the Erfurt formula is remark-
able. Its inadequacy could 
hardly have passed unno-
ticed. Adding errors intro-
duced by poor adjustment 
and the effect of atmospheric 
refraction, sundials based on 
the Erfurt formula were 
hardly more reliable than the 
mechanical clocks they were 
supposed to oversee.  Actu-
ally, the best test on the run 
of mechanical clocks would 
have been at noon as shown 
by a horizontal sundial with a 
vertical style. Was there an 

overriding motive for using the Erfurt formula instead of 
one better suited to show time in accordance with the new 
division of the day? 
 
Could the numbers in the Erfurt formula for some reason 
have been chosen and arranged, not necessarily on astro-
nomical grounds, in an orderly fashion called a mathemati-
cal progression? It can indeed be shown that the numbers in 
the Erfurt formula conform closely to the rules of a progres-
sion defined by a general term, a×n×kn-1, where n is the 
ordinal number of postmeridian true sun times of whole 
hours from 1 pm to 6 pm.  By choosing the value 9.50 for 
the constant a and 1.0957 for the constant k, the calculated 
terms after having been rounded off to the nearest whole 
number agree completely with those of the Erfurt formula: 
see Table 3.  Strangely enough, it was found that the hour 
lines on the dial plate for the 1346 sundial follow a similar 
rule of progression as the Erfurt formula, this time with a 
=7.90 and k =1.1368. It should be noted that the general 
term a×n×kn-1 in these mathematical progressions is the 
first derivative with respect to k of the general term a×kn in 

 
Table 2. Angles measured from the meridian/the horizontal for lines showing hours of equal 
length for two south-facing vertical sundials at Braunschweig at the latitude of 52°16' N. 

Post meridian sun times 0:00 1:00 2:00 3:00 4:00 5:00 6:00 pm 

Hour lines according to Erfurt for-
mula 

0.0 10 21 34 50 68 90 deg 

True hour lines, polar style 0 9.3 19.5 31.5 46.7 66.4 90 deg 

Hour lines for 1346 sundial 0 8 18 31 46 66 90 deg 

1346 sundial, post meridian times 0:00 0:52 1:52 2:58 3:58 4:59 6:00 pm 

True hour lines, horizontal style at 
equinoxes 

0.0 23.6 43.3 58.5 70.5 80.7 90 deg 

Hour lines for 1334 sundial 0.0 21 40 56 69 80 90 deg 

1334 sundial, post meridian times 0:00 0:53 1:49 2:49 3:52 4:56 6:00 pm 

Pre meridian sun times 6:00 7:00 8:00 9:00 10:00 11:00 12:00 am 

Hour lines according to Erfurt for-
mula 

0 10 21 34 50 68 90 deg 

Hour lines for 1334 sundial 0.0 10 21 34 50 69 90 deg 

True hour lines, horizontal style at 
equinoxes 

0.0 9.3 19.5 31.5 46.7 66.4 90 deg 

1334 sundial pre meridian times 6:00 7:04 8:08 9:11 10:11 11:07 12:00 am 

 

 
Table 3. Hour line formulas compared to mathematical progressions of numbers. 

Post meridian sun times, n 0:00 1:00 2:00 3:00 4:00 5:00 6:00 pm 

Erfurt formula 0 10 21 34 50 68 90 deg 

Mathematical progression, ankn-1 0 9.50 20.82 34.22 49.99 68.46 90 deg 

Hour lines 1346 Braunschweig dial 0 8 18 31 46 66 90 deg 

Mathematical progression, ankn-1 0 7.90 17.96 30.63 46.42 65.97 90 deg 
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a geometric progression with terms having a common ratio 
k. 
 
The close agreement between the formulas for the inclina-
tions of the hour lines and the mathematical progressions 
seem impressive and convincing but as long as an adequate 
astronomical explanation for the progressions is lacking, 
they could be unintentional coincidences if not corroborated 
by other evidence.  On the other hand, no conclusive agree-
ment with a mathematical progression could be established 
for the true hour lines for the Braunschweig dials. 

 
The Braunschweig Cathedral’s two earliest sundials, from 
1334 and 1346, show the great efforts made to introduce the 
new time division of hours of equal length independent of 
the season of the year.  The first attempt turned out as a 
failure but the next attempt twelve years later produced the 
earliest known sundial especially designed to show time 
according to the new system. In 1985, the later sundial from 
1346 was equipped with a new style parallel to the earth’s 
axis and is once again showing time. 
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EDITORIAL NOTE: The symbols used in this paper do not 
follow the approved BSS conventions, as shown in the BSS 
Glossary.  Readers are therefore warned that they do not 
have their standard meanings (as they do in other Bulletin 
papers) and hence care must be taken in interpreting the 
equations. 

Vectors, together with axis transformations, are used to 
derive the equations used in sundial delineation.  The ap-
proach is believed to be new and results in simple equations 
for direct plotting of hour and declination lines. 

Since a sundial works essentially by shadow planes and 
lines intersecting a (usually plane) surface, vector methods 
are simple and suitable.  The equations of the lines and 
points of intersection are easily obtained.  Likewise, for 
Cartesian axes the transformation from one set to another 
comprises a simple equation for each co-ordinate when a 
rotation about an axis is made. No more than three such 
(Euler) rotations suffice for all cases.  A self-consistent sign 
convention is employed and the equations define lines 
which are drawn on a complete (i.e. all four quadrants) Car-
tesian plane. Some dials appear drawn with entirely nega-
tive y values.  

Current texts1-5 describe geometric constructions, but only 
Rohr4 additionally gives a mathematical derivation.  The 
relevant equations are quoted in the BSS Glossary.6  Since 
the results here are somewhat simpler than those quoted in 
the Glossary and are essentially based on elementary 
mathematics, a break with conventional notations and their 
frequently differing sign conventions has been made and a 
new set of symbols adopted to emphasise the move from 
astronomical derivation. 

Belk has produced a very similar approach in his derivation 
of the relevant equations.7  Use has been made of direction 
cosines throughout and the associated methods for finding 
the intersection of lines and planes, but the follow through 
to direct plotting via simple equations has not been made. 

The object is to enable lines to be plotted on Cartesian Ox, 
Oy axes.  To this end all the results are in the form y = f(x) 
or x = f(y).  Where this is not possible the parametric form  
x = f(t), y = g(t), is provided.  In order to make clear the 
methods involved it is necessary to explain both vector no-
tation and the process of axis transformation.  Neither is 

particularly difficult but the resulting equations, although 
elementary, contain many terms since a dial may require 
three angles to define its orientation. Additionally the posi-
tion of the sun requires two more angles and so up to five 
angles can be involved in a single equation. 

The notation adopted is intended to help keep track of the 
both the angles involved and the dial types considered.  For 
working angles Greek letters are used, as follows: 

α is the ‘shadow angle’ derived from the time of day in 
‘24 hour clock’ notation. 

λ is the latitude, taken to be north throughout. 
δ is the declination angle of a vertical dial. 
γ is the inclination angle of a dial inclined from vertical. 
ε is the sun’s declination angle derived from the day of 

the year with 365 days. 
 
Other angles are defined as derived.  The sign conventions 
are defined as the angles are introduced later. 

Dial types   
For clarity, suffixes are adopted for the vector components, 
as follows:  

H   horizontal 
V   vertical, direct south 
D   vertical, declining 

SUNDIAL DELINEATION USING VECTOR METHODS 
Part 1 

 
TONY WOOD  

Fig. 1.  Vector equation of a line. 
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R   inclining (R since reclining rather than proclining 
dials are considered in the worked examples)  

E   vertical, direct east 
W   vertical, direct west 
P   polar  
Q   equatorial  

Vectors 
A vector (in bold 
type, underlined in 
the figures) consists 
of size and direction 
and is conveniently 
written in the form 

       xi + yj + zk 

Where i, j and k are 
read ‘in the Ox di-
rection, Oy direction 
and Oz direction’ 
respectively and the 
quantities x, y and z 
tell you how far in 
each of these direc-
tions.  Referring to 

Fig. 1 we see Oxyz Cartesian axes (right-handed through-
out) and a line which may be written: 

 r = a + pb     
 and 

r = xi + yj + zk      

are the general co-ordinates, being found from a, which is 
the jump from the origin onto the line, and p, a parameter 
used to slide up and down the line, whose direction is de-
fined by vector b.  It is convenient to make b a unit vector. 

Note that this is not a unique equation to the line, other val-
ues for a are possible and consequently p would take differ-
ent values to define a particular point.  Similarly, a plane 
appears (see Fig. 2) as    

 r = a + pb + qc 
 
Again, a jumps you onto the plane, with b and c being any 
two vectors in the plane, which must not be collinear. 
Choosing p and q enables any point in the plane to be speci-
fied.  Again the equation is not unique. 

Axis transformations 
All the axis systems used are right-handed, thus defining 
the sign conventions i.e. rotations are positive for Ox g Oy 
about Oz, Oy g Oz about Ox and Oz g Ox about Oy.  
(These rotations are called Euler angles when applied suc-
cessively.)  Our starting axis system (gnomon axes) is as 
shown in Fig. 3 with the gnomon parallel to the earth’s axis 
along OzG, OxG off to the east and OyG inwards, towards 
(and perpendicular to) the earth’s axis. 

The shadow of the gnomon (Fig. 4) is a plane streaming 
downlight behind the gnomon like a stiff flag, with OzG as 

Fig. 2.  Vector equation of a plane. 

Fig 4.  Shadow in gnomon axes. 

Fig. 3.  Gnomon axes. 

Fig. 5.  Shadow and horizontal dial plate in gnomon axes. 
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flagpole.  The hour lines will then be found from the inter-
section of this shadow plane with the dial plate.  The inter-
section will of course be a straight line, initially regarded as 
in gnomon axes (Fig. 5) but it will also be in the dial plate 
plane.  The dial plate is where we wish to draw our sundial 
and therefore we work in dial plate axes (Fig. 6) as the in-
tersection line lies entirely in its Oxy plane. 

The next step is to transform the equation of the shadow 
plane into dial plate axes; and then find its intersection with 
the dial plate plane.  The equation of the dial plate plane in 
its own axes is z = 0 in co-ordinate geometry or, in vectors:  

r = 0 + si + tj  + 0k  

or, more conveniently         

r = xi + yj 

This involves substituting new values for xG, yG and zG in 
the vector equation for the shadow plane according to the 
angles required to rotate the dial plate axes into position 
from their original alignment with gnomon axes. This 
sounds mathematically taxing but in fact, providing the 
rotations required are dealt with one at a time, the steps are 

routine. In general, if xO, yO and zO are the vector compo-
nents in ‘old’ axes, and we rotate the axes φ about OzO, the  
values xN, yN and zN in the ‘new’ axes will be given by: 

xN  = xO cosφ  + yN sinφ           

yN  = yO cosφ  -  xO sinφ            

zN  = zO   

for a rotation of φ about  the OzO axis (see Fig. 7).    φ is 
positive Ox g Oy  

Similarly for rotations about Oy and Oz axes, due account 
being taken of the signs of the angles.    

Referring now to Fig. 3 and the gnomon axes as defined 
above - the dial plate starts off aligned with the gnomon 
axes, so for a horizontal dial it is necessary to rotate it 
through (90° - latitude) about the gnomon axis OxG to be in 
the required position. (Note - for a direct south vertical dial 
we need to keep going and rotate the dial plate through 
(180° - latitude); and the gnomon is now along the negative 
OzG axis - see Fig. 8.)                                                                                                            

Taking the horizontal dial as our example we have therefore 
the transformations for the vector components: 

xH = xG 

yH = yG cos(90° - λ) + zG sin(90° - λ) 

zH = zG cos(90° - λ) - yG sin(90° - λ) 

giving us the vector components (x, y, z)H in horizontal dial 
plate axes derived from the components in gnomon axes   
(x, y, z)G. 

So much for background theory, it is now time to start look-

Fig. 6.  Shadow and horizontal dial plate in dial plate axes. 

Fig. 7.  Coordinates in axes transformed by rotation about 
Oz.  

Fig. 8.  Direct south vertical dial – rotation required from 
gnomon axes.  
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ing at the practicalities of the earth-sun system.  We note 
that the equation of time provides us with a correction for 
the tilt of the earth’s axis, so we can take it to be zero for 
our geometry.  Likewise, until we consider declination 
lines, the sun’s declination (taken as zero at the equinoxes) 
can be ignored (see Fig. 9).  

We now have an upright earth with a sun going round in the 
equatorial plane causing the gnomon shadow to nip round 
at about 15°/hour as shown in close-up in Fig.10.  It re-
mains only to write down the vector components xG, yG and 
zG of the shadow plane, transform them into dial plate axes 
(Oxyz)H and find the line of intersection, now conveniently 
helped by knowing zH = 0 i.e. the line of intersection lies in 
the dial plate plane. 

Since the approach here is mathematical rather than astro-
nomical, and to avoid confusion with previous notations 
and their associated conventions we adopt: 

1)  Shadow hour angles (α) rather than sun position hour 
angles i.e. 180° difference at any T24 (Time from mid-
night in 24-hour clock, local apparent time). 

2)  The angle notation specified in the introduction. 

3)  We note two derived angles: the sub-style angle η, 
measured from OxH and the style angle to the dial plate 
ζ (formerly known as the ‘style height’).  These will be 
shown in fig. 22 for a vertical declining dial. 

Off we go!  Applying the forgoing preamble to the particu-
lar case of a horizontal dial at latitude λ north, we have: 

S is the shadow plane and we have gnomon axes (Fig. 3): 

OzG  parallel to the earth’s axis, positive northwards 
OxG  positive to the east and 
OyG  positive towards and perpendicular to, the earth’s axis. 
 
α is the ‘hour angle’ of the shadow, given by: 

α = (270 - 15×T24)°                    

where T24 is the time in hours by the 24-hour clock, local 
apparent time.   We note: α varies linearly from 180° at 6 
a.m. through 90° at noon to 0° at 6 p.m (see Fig. 4).  

The equation of S is: 

r = 0 + p(cosα i + sinα j + 0k) + q(0i + 0j + 1k)  

(0 is the null vector as the plane passes through the origin.) 

As we are in ‘gnomon axes’ we can re-write the above for 
(S)G as:  

r =  p(cosα i + sinα j) + q(k)                                       

with 

 r = xGi + yGj + zGk 

Subsequently we will present only the vector components 
rather than the full equations as written above. 

The vector components of the shadow plane, in gnomon 
axes are then: 

xG = p cosα ,   yG = p sinα ,  and  zG = q 

HORIZONTAL DIAL 
For a horizontal dial the relevant angles for the dial plate 
referred to gnomon axes are given from Fig. 8 where λ is 
the latitude and therefore the dial plate is at an angle λ to 
the gnomon. It is convenient to set up dial plate axes 
(Oxyz)H so that OxH coincides with OxG  of the gnomon 
axes (to the east), OyH  along a line of longitude and point-
ing north, OzH  is then vertically up (see Figs. 5 and 6).  By 
now rotating our axis system about the OxG axis by (90° - 
λ) to that of the horizontal plane (H), the intersection lines 
are entirely within the new (Oxy)H  plane. 

The transformations are: 

xH   =  xG 

yH   =  yG  cos(90° - λ) + zG  sin(90° - λ) 

zH   =  zG  cos(90° - λ) -  yG  sin(90° - λ) 

and so the components of the shadow plane in horizontal 
dial plate axes are:  

xH = pcosα 

yH = psinα cos(90° - λ) + qsin(90° - λ) 

Fig. 9.  Sun-Earth geometry for sun’s declination of zero. 

Fig. 10.  Close-up of Earth for geometry of Fig. 9. 
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zH = qcos(90° - λ) - psinα sin(90° - λ)    

with parameters p and q to be determined. 

The vector components of the dial plate plane in dial plate 
axes are simply: 

xH = s ,   yH = t ,   zH = 0 

so the parameters s and t are conveniently xH and yH di-
rectly. 

Equating the two sets of vector components, we can elimi-
nate the parameters p and q, (helped by the condition zH = 
0), and find yH as a function of xH, yielding:        

yH = (tanα/sinλ)×xH 

It is convenient to continue with the other delineations on a 
horizontal dial by way of example, the other dial orienta-
tions and types being treated more cursorily and their deri-
vations not detailed. 

Declination Lines 
By marking some fixed point on the gnomon style (the 
nodus) its shadow is seen to trace a line across the dial face 
during the course of a day. The different lines for different 
days are used to decorate the dial plate and provide interest-
ing ‘furniture’. The principal days chosen are the days of 
the solstices and equinoxes. 

It is now necessary to introduce the concept of the ‘ray 
line’, i.e. a line from the sun passing through the nodus and 
striking the dial plate. Figure 11 illustrates the ray line from 
the sun (still with declination zero from our previous sim-
plifications) for a nodus placed at zG = n in gnomon axes. 
The vector components of the ray line then would then be: 

xG = pcosα ,   yG = psinα ,   zG = n 

Now, however, it is necessary to take account of the tilt of 
the earth’s axis, which, from earth, results in the sun trot-
ting round the earth lower down or higher up as in Fig. 12, 

the angular limits being  ±23½°, the earth’s tilt.  Taking the 
‘sun’s declination angle’ therefore as ε, the value for any 
day is given by: 

ε = 23.5°×sin{(Dn - 80)×(360/365)°} 

Where 80 is D80, the spring (vernal) equinox and Dn is the 
day of the year such that: 

D1 = January 1st = 1 

D365 = December 31st = 365 

The ray line alters up and down accordingly and its vector 
components (in gnomon axes) become: 

xG = pcosε cosα ,  yG = pcosε sinα ,  zG = n - p sinε 

As before, we transform these components into dial plate 
axes by a rotation of (90° - λ) about OxG  i.e. 

xH = pcosε cosα 

yH = pcosε sinα sinλ + (n - psinε)×cosλ 

zH = (n - psinε)×sinλ - pcosε sinα cosλ 

and equate to the now familiar: 

xH = s ,  yH = t ,  zH = 0 

Eliminating p, then α, we have: 

 

Which is at least explicit, and yields two values of xH for 
each value of yH selected.  The curve in general is a hyper-
bola, which collapses to a straight line: 

yH = n/cosλ   

for the equinoxes, when ε = 0. 

2 2 2 2
2

2
( cos ) sin tan
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H
n y yx λ λ ε

ε
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=

Fig. 11.  Ray line in gnomon axes for zero declination of 
the sun. 

Fig. 12.  Sun-Earth geometry with sun declination e. 
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The substyle angles η and ζ are derived simply by transfor-
mation of the style line from gnomon axes into the appro-
priate dial plate axes.  The vector components of the style 
being: 

xG = 0 ,  yG = 0 ,  zG = n 

and the co-ordinates of the nodus being likewise (0, 0, n)G  
by selecting a value for n. 

Transformation of the style line vector components and 
nodus co-ordinates into the appropriate dial plate co-
ordinates using the same transformations as for the delinea-
tions gives the sub-style angles and nodus results. 

For a horizontal dial, the sub-style line angle (ηH) is trivi-
ally along the OyH axis at noon.   ηH = 90° 

The angle of the style to the dial plate (ζH) is similarly at 
once equal to the latitude:  

ζH = λ 

The sub-nodus co-ordinates  (xn, yn)H are (0, ncosλ) 

The nodus height above the dial plate (zn)H is nsinλ 

Dial Illumination  
The illumination of the dial plate by the sun is subject to 
two limiting conditions: 

1)  The horizon, below which the sun cannot shine horizon-
tal rays (the horizon limit LH) and  

2)   The sun’s position relative to the dial plate; illumination 
commencing or ceasing when the ray line is parallel to 
the dial plate (the sun position limit LS). 

For a horizontal dial the horizon limit LH is when the ray 
line is parallel to the dial plate i.e. its zH component, is 
equal to the height of the nodus above the dial plate, giving: 

zH = (n - p sinε)×sinλ - p cosλ cosε sinαLH = n sinλ 

and so 

αLH = arcsin(-tanλ tanε)PV,1 

the angle being expressed in degrees and the subscript PV,1 
meaning ‘principal value and first non-principal value’. 

  The corresponding times, LH , are then: 

T24 = 18 - (1/15) × arcsin(-tanλ tanε)PV,1 

The horizon limit is of course dependent only on the dial’s 

location and the time of year and applies to all dials, not 
just horizontal ones. 

For a horizontal dial the plate is illuminated whenever the 
sun is above the horizon and the sun position limit, LS , 
does not apply. It is considered in the treatment of vertical 
dials and subsequently. 

VERTICAL DIAL, DIRECT SOUTH 
For a vertical direct south dial we repeat the above but the 
plane of the dial plate is now rotated (180° - λ) about the 
OxG  axis (see Fig. 8) and the dial plate’s axis system is as 
shown in figure 13. 

The shadow plane components in vertical dial plate axes are 
now: 

xV = pcosα ,   yV = -psinα cosλ + qsinλ , and 

zV = -qcosλ - psinα sinλ 

Again, equating to (x, y, z)V = (s, t, 0)V for the dial plate 
axes and eliminating p and q we have: 

yV = (-tanα/cosλ) × xV  

giving lines to draw in the lower two (negative yV) quad-
rants of the Cartesian axes on the dial plate. 

The declination lines are given by a similar result to that for 
the horizontal dial: 

Fig. 13.  Direct south vertical dial as seen.  Axis system 
related to gnomon axes. 
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the equinox (ε = 0) straight line being  yV = n/sinλ.   Note: 

1) for a vertical dial n is taken with a negative value (n 
= -100 in the examples). 

2) negative values of yV are chosen to obtain the two 
values of xV. 

The substyle angle is now   ηV = -90° corresponding to 
noon. 

The angle of the gnomon to the dial plate is: 

ζV = λ - 90°  (appears as a negative value) 

The sub-nodus co-ordinates are  (xn, yn)V = (0, nsinλ) 

The nodus height above the dial plate is   

(zn)V = ncos(180° - λ) or -ncosλ    

(remembering that n is negative).  

Illumination Times 
The horizon limit, LH is dealt with in the section on hori-
zontal dials and applies to all dials. 

The sun position limit, LS, is again found from the condi-
tion that the ray line is parallel to the dial plate.  For non-
horizontal dials this may override the horizon limit i.e. the 
dial plate is not illuminated although the sun is above the 
horizon. 

For a vertical direct south dial, we have (by putting the ray 
line zV component equal to the nodus height above the dial 
plate):   

cosλ =  -(n - psinε)×cosλ - pcosε sinαsinλ 

and so the hour angle for the sun position limit (αLS) is 
given by: 

αLS = arcsin(tanε/tanλ)PV,1 

with the time of LS being:  

T24 = 18 - (1/15)×arcsin(tanε/tanλ)PV,1 

To be continued 
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Born in 1858, he joined the Order of St Benedict in 1879 
and subsequently in 1891 was appointed the parish priest at 
St Benedict’s, Stratton on the Foss in Somerset.  After ap-
pointment as Prior of Downside Abbey (Somerset) from 
1929 to 1934 he became, well into retirement, titular Abbott 
of Glastonbury.3, 4  His range of interests was remarkable, 
centred round his membership of the Somerset Archaeo-
logical and Natural History Society, becoming its Chair-
man, President, Editor of the Proceedings and finally Vice 
President.  In addition to archaeological excavation he was 
a frequent contributor to the Proceedings, published articles 
in the journals of other Societies and wrote half a dozen 
books.  In addition to mass dials, his interests included 
dovecotes, holy wells, medieval embroideries, church glass, 
including the early glass of Wells Cathedral, and consider-
able archaeological work including the excavations at Glas-
tonbury Abbey in the 1930s. 
 
Dom Ethelbert was an accomplished photographer and was 
effectively the first to make a collection of mass dial photo-
graphs, recognising the fact that they were in fact early sun-
dials. This was still a subject of debate with alternative ex-
planations being offered.5  His book encompassed a variety 
of mass dial forms and consequently other correspondents 
informed him of their local dials and were inspired to write 
their own summaries and surveys of these mysterious mark-
ings.  Arthur Green in Hampshire6 and T W Cole in Suffolk 
produced commentaries and listings; Cole in 1935 produc-
ing a nationwide survey of dial locations which is still in 
print.7 
  
The extent to which Dom Ethelbert was a pioneer is shown 
by the fact that his first edition of ‘Scratch Dials’ appeared 
in 1917 following several years’ patient photography; by 
way of comparison the first German records did not appear 
until 19658 and other continental countries have only re-
cently started to maintain records of their mass dials. 
  
‘Scratch Dials’ usually appears as ‘ref. 1’ in any British 
publication these days. Following several papers in the Pro-
ceedings from 1913 onwards which covered regions of 
Somerset, the book appeared in 1917 with a second edition 
in 1929.  The earlier edition contained the complete Somer-
set listing and descriptions in addition to photographs and a 
classification system.  The Somerset listing is a tour de 

DOM ETHELBERT HORNE  
Founding Father of Mass Dial Studies 

 
TONY WOOD 

The Museums Survey currently in hand by the Society has 
turned up a few surprises, amongst which was the discovery 
that Ethelbert Horne’s manuscripts and photographs were 
held in a complete archive in Taunton at the Somerset Stud-
ies Library. 

  
Known to the sundial world as Dom Ethelbert Horne, the 
title he held when he wrote ‘Scratch Dials’;1, 2 in fact he 
held several senior positions in the Roman Catholic Church 
and in archaeology through membership of the Somerset 
Archaeological and Natural History Society. At the time of 
his death in 1952 he was: The Right Reverend Abbot Ethel-
bert Horne O.S.B. and also F.S.A. (Fig. 1). 
 

Fig. 1.  The Rt. Rev. Abbot Ethelbert Horne (1858-1952).  
Line drawing from Ref. 3. 
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force comprising 224 dials, all fully described.9  The origi-
nal photographs are in two large bound volumes in the 
Taunton archive and a selection was used to illustrate his 
books.  
   
In addition to his early recognition of them as medieval 
dials he also recognised ‘Saxon Dials’ as a separate class, 
something later authors did not always do. He included 
them in ‘Scratch Dials’ however; today we would regard 
the two ages as distinct, indeed there seems to be a sharp 
dial divide at the Norman Conquest. 
  
Such was the effect of Dom Ethelbert’s unique early study 
of mass dials that they came to be regarded as peculiarly 
British, even English, and at least one author has suggested 
that their origin was here in the West Country.10  Today the 
jury is still out as more and more dials are being noted and 
recorded in continental Europe.  In the preface to the sec-
ond edition he advances the view that they came from Nor-
mandy, which accords well with current thinking.  Only 
now do we have the ability to bring all the records together 
and assess the distribution and history of these dials.  His 
conclusions are today accepted as explanations for various 
puzzling aspects of scratch dials: their occasional multiplic-
ity, varied wall locations and upper half delineation. Debate 
over the use of a ‘bent gnomon’ still lingers; a reference 
now available supports his view that the gnomon was sub-
stantially perpendicular to the wall.11  The sole point of 
doubt is his assertion that the gnomon was sometimes made 
of latten, a form of brass. He offers no direct evidence and 
such few metal remains as have been found are of iron, 
which is much more likely given the ‘amateur’ nature of 
their dials’ construction – as he himself points out. 
  
The archive of Dom Ethelbert’s manuscripts and photo-
graphs is held in the Somerset Studies Library at Taunton 
and is a considerable pile of documents and packets. 
Thanks to Librarian David Bromwich I was able to examine 
it and obtain copies of the complete Somerset photographs.  
In addition there was a large volume of letters and photo-
graphs of other mass dials, some in envelopes unopened 
since their deposit in the 1950s. There are also photographs 
and documents covering his other interests as mentioned 
above. 
  
The extent of his work is remarkable; it is to be hoped that 
his legacy can be continued and the archive fully explored 
one day and incorporated into the national records.  This 
article is also written in the hope that our continental col-
leagues can fill in the history of their mass dial discoveries 
and so continue the trail started by Dom Ethelbert and his 
recognition of the scratch dial as part of sundial history. 
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Author’s address: 
Churchdown 

Gloucester 

A facet-headed dial at Walton Hall, made in 1813 by the 
mason George Boulby.  It is in the form of an icosahe-
dron, with 20 equilateral triangles.  It was bought by the 
naturalist Mr. Waterton for the Hall, near Wakefield.  
Compare the dial to that of the BSS Award prizewinner 
Peter Scott on page 111. 

Eden & Lloyd 
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The title and first pages of the published version of 
‘Tickless Time’. 

TICKLESS TIME 
 

ROGER BOWLING 

Surprising though it may seem, there is a one act play in 
which the plot and the action revolve around a sundial.  It is 
a garden horizontal dial and on the plinth, large enough for 
the audience to see and understand is an equation of time 
graph, constructed for a longitude correction of nineteen 
minutes and twenty seconds.  The play is titled ‘Tickless 
Time’. 
 
The story in brief.  Ian has made a sundial, and as he dem-
onstrates that it is accurate, he is very pleased with himself 
and shows it to his wife, Eloise.  He announces that hence-
forth they will live an honest life, away with untruthful tick-
ing clocks, sun time will now rule their lives.  Eloise thinks 
Ian is wonderful although she does not quite understand his 
reasoning, she agrees that true time is better than the lies of 
mechanical clocks.  
 
When Ian begins to collect all the clocks, from the house, 
the alarm clock, the cuckoo clock and the kitchen clock, 
and to bury them in a grave by the sundial, she thinks he is 
going too far, and she also finds a few difficulties.  How is 
she to catch the train to go shopping for a new hat, and be-
sides she likes the ticking of a clock? 
 
Their friends Eddy and Alice arrive for dinner.  Eddy un-
derstands  what Ian is trying to do but makes fun of him.  
Alice’s only concern is that the cuckoo clock was their 
wedding present to Ian and Eloise, and please, could she 
have it back?  Mrs Stubbs, a neighbour and a beacon of 
common sense arrives to look at the new sundial, and en-
quires if it is running yet.  Her clock has stopped and her 
husband who works at the fish freezing factory will soon be 
home.  She is not bothered whether it is tick time or sun 
time she is given, but Mr Stubbs always has his supper at 
half past six.  Annie the cook shows the strongest objection 
to the lack of the kitchen clock, how can she fry onions in 
butter for three minutes? She threatens to seek employment 
elsewhere, but is pacified by the exhumation of the kitchen 
clock. 
 
Against this onslaught upon the truth as perceived by Ian, 
he is beaten, the clocks are returned to the house, and Ian 
buries the sundial.  Mrs. Stubbs thinks this is wrong and 
lectures Ian, “after you’ve made a thing that’s right you 
oughtn’t to bury it, even if there is nobody to want it”, and 
she restores it to its pedestal.  The party then argues 

whether it is twenty past six or twenty to seven.  Annie 
from the kitchen has the final word, and announces the only 
time that really matters, ‘Its dinner time’.  Exeunt omnes. 
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The play was written in 1918, and first performed in New 
York on December 20th of that year, by the Provincetown  
Players.  One critic writes, “the ironic pull of reality under-
cutting grand gestures of moral and metaphysical indul-
gence. In other words [it was] to some degree an in-joke, 
gentle deflations of their own pretensions, a mockery of 
their own overseriousness.  But as [a play] it  is nothing of 
real interest beyond an unusual stance of self conscious-
ness”.  Well that is the sort of thing critics write, I would 
call it a curious comedy, but nevertheless this play has a 
most excellent pedigree. 
 
The authors were Susan Glaspell, 1882-1948, a prolific 
writer of plays and novels, and George Cram Cook,1873-
1924, poet, playwright, teacher and critic.  They married 
in1913 and were founders and luminaries of the Province-
town Players of Provincetown, Mass. USA, right on the tip 
of Cape Cod.  The group were leaders of the small theatre 
movement.  Founded in 1915, their first theatre was a con-
verted fish warehouse, The Wharf Theatre; later they took 
over the Greenwich Village Theatre and other New York  
theatres.  Eugene O’Neill and Susan Glaspell were the ma-
jor writers for the players. Later, O’Neill won the Nobel 
prize for literature in1936, and Susan Glaspell likewise 
went on to greater things, winning the Pulitzer prize for 
drama in 1930, though not of course for Tickless Time.  In 
addition to Tickless Time being the only play to feature a 
sundial and the EoT so prominently, it has another claim to 
our attention.  George made a garden sundial for Susan 
soon after they were married, at their home in Province-
town.  It has been suggested that this was the inspiration for 
the play.  Can our American friends tell us if it still exists?  
Surely these facts make this literary jewel unique, and that 
sundial a literary icon? 

I find it hard to understand what the audience of 1918  
would make of the play; would they understand the EoT. 
graph?  But I’m sure they would have a better grasp of it 
than a present day audience.  Judging by the popularity of 
Susan Glaspell in America, I think this play will have had 
many more presentations, but I do believe it is due for a 
revival before an appreciative and fully comprehending 
audience in this country.  I suggest the Newbury Little 
Theatre, or maybe elsewhere at the AGM.  In the notes to 
the play, it states that it could easily be adapted for an Eng-
lish audience, and suggests Falmouth for Provincetown, just 
about the same time difference of 20 mins.  Required are 
two gentlemen and four ladies, acting experience is not 
desirable, just the ability to read the lines, with feeling. 
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This BSS logo was presented to the BSS 
during the Italy Tour 2004 by Mario  
Arnaldi on behalf of the Coordinamento  
Gnomonico Italiano (the Italian sundial 
society).  It was made by the noted Ital-
ian artist Marco Bravura with the mosaic 
in blue and gilded glass and fitted neatly 
into a gilded wooden case. 
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other regions of Spain, and nearly 100 in other countries of 
the world (mainly in Portugal, Italy or Great Britain).  The 
book concludes with a description of the methods of con-
struction of sundials, a bibliography of articles and books, 
mainly in Spanish, a glossary of technical terms, and an 
epilogue by René Rohr (in both French and Spanish) 

This book developed out of an exhibition of photographs in 
the Museum of Pontevedra.  The Fundación Pedro Barrié 
de la Maza agreed to publish this second edition as part of 
their series entitled ‘Catalogación Arqueologica y Artistica 
de Galicia’.  This second edition closely follows the text of 
the first, but with the addition of the excellent photographs, 
which add so much to the interest of the book and the un-
derstanding of the subject. 

Piers Nicholson  

A SPANISH DIAL 

A lectern dial of the type usually found in Scotland.  
This example is illustrated in Eden & Lloyd and was 
at Buen Retiro, Churriana near Malaga.  Is it still 
there?  Made of white marble, it is said to have 150 
dial faces.  It features the royal arms of Spain and 
two castles and a lion for Castille and Leon.  It also 
has a ducal coronet and a cardinal’s hat.  One of the 
scaphe dials on the second tier is in the shape of a 
scallop shell, the symbol of pilgrims. 

Relojes de Piedra en Galicia (Stone Sundials of Galicia) 
by José Luis Basanta, Fundación Pedro Barrié de la 
Maza, A Coruña, Spain, 2003.  Softback with dust cover, 
280mm × 220mm, 372 pp, 819 colour illustrations.   

ISBN 84 95892 16 2. €36.54 

This beautifully produced book is a feast of delights for 
anyone interested in sundials.  It is beautifully illustrated 
throughout its 372 large pages.  It contains useful sections 
on the historical development of sundials, on references to 
them in Spanish literature, and on representations of sundi-
als in paintings, cartoons, bank notes, and stamps.   

The author has identified 379 sundials in Galicia, which is 
the northwest region of Spain.  241 of these are in the prov-
ince of Lugo.  Only around a third of the total are on 
churches, a quarter are on houses, and a fifth on “horreos”, 
the traditional Galician grain stores which are now falling 
out of use and into neglect.    

The middle section of the book consists of 110 pages of 
photographs, many in full colour, of some 250 Galician 
sundials, divided according to their situation.  A further 102 
pages are devoted to sundials outside Galicia, and are again 
copiously illustrated.  There are 150 sundials identified in 
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