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T his sundial continues to be enigmatical. I offer this 
account of my involvement with it, with some 
observations, and have included measurements that 

might be of use to BSS members and others who may 
thereby be able to shed more light on it. The questions still 
remain – is it a genuine Graeco-Roman sundial, and the 
only known one to show equal hours, or is it a failed 
attempt of a much more recent age to produce a sundial that 
looks like an ancient one?   

Historical Background 
Hever Castle, near Edenbridge in Kent, dates back to 1270 
when the massive Gatehouse, the outer walls and the moat 
were first constructed.1 Two hundred years later, the 
Boleyn family added a comfortable Tudor dwelling-house 
inside the walls. Hever Castle was the childhood home of 
Anne Boleyn, second wife of Henry VIII and mother of 
Queen Elizabeth I. In 1903 William Waldorf Astor 
acquired the estate and invested time, money and imagina-
tion in restoring the Castle, building the ‘Tudor Village’ 
and creating the gardens and lake. He had been USA’s 
Minister to Italy from 1882 to 1885 and while in Rome 
developed a life-long passion for art and sculpture.2 He 

emigrated to Britain in 18923 and was created 1st Viscount 
Astor in 1917. He brought sculptures and statuary dating 
from Roman to Renaissance times to Hever. He was suc-
ceeded by his son, John Jacob Astor V who became 1st 
Baron of Hever in 1956.  

It is not known exactly when the several sundials4 in the 
Gardens at Hever were first taken there, or where they had 
originated. John Jacob Astor’s son Gavin, later 2nd Baron, 
speculated in 1969 that the scaphe dial, often referred to as 
the ‘Roman’ sundial, together with many of the other 
pieces in the Rose Garden were brought to Hever in 1920 
or 1922 when his grandfather’s villa in Sorrento was sold.5  

In March 1969, Hon Gavin Astor read an article in Country 
Life in which it had been recorded that the polyhedral sun-
dial6 had been restored by Dr Frank Ward of the Science 
Museum, South Kensington, London. Hon Gavin wondered 
if Dr Ward would consider visiting Hever and giving his 
advice on the polyhedral dial there (No. 37). The visit was 
duly made, followed by several others over the following 
months, during which period Ward became particularly fas-
cinated, as others were, with the scaphe dial (Fig.1). Astor 
arranged for a glass-fibre cast to be made of it and it was 
subsequently delivered to the Science Museum in January 
1970.7 Ward came to the conclusion by 1979, after he had 
retired, that the scaphe dial is “… a rare example of a 
Roman sundial (indicating) equal or ‘modern’ hours, 
whereas classical Greek and Roman sundials usually show 
the ‘unequal’ hours which were in general use during this 
era….  It appears therefore that Hever no. 38 is not merely 
unusual but unique and deserves further study, and I should 
be glad if I may pursue this in collaboration with my suc-
cessor at the Science Museum, Dr. D. Vaughan”.8  He went 
on to ask: “Is it possible that this sundial dates, not from the 
classical period but from the 15th, 16th, or 17th century? I 
should be glad to know if your records shed any light on 
this”. The answer was that there was no further informa-
tion. 

Ward and Vaughan went on to revisit Hever and together 
wrote an article in the autumn 1980 edition of the Journal 
of Antiquarian Horology.9 They described all of the dials at 
Hever in some detail, and re-iterated their conclusion with 
regard to the scaphe dial that: “its special feature is that it 
shows ‘equal’ hours, the present-day type, whereas all other 
surviving Greek and Roman sundials, numbering over 250 
in all, indicate the ‘unequal’ hours”. 

Ward & Vaughan had been able to refer to the then recently 
published book by Gibbs10 which contains details of all the 
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Fig. 1. Noel Ta’Bois examining the dial in the1980s. 
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marble ages, I cannot speculate as to the age that this 
weathering implies. It certainly looks ancient. 

The upper sloping surface is different from any other 
known dial, as reported later by Bonnin (see Ref. 11). The 
dimensions of the dial are given in Fig. 3. The radius of the 
dial surface is 153 mm between the cusps, but varies 
slightly from 160 mm at the upper point on the meridian 
line and 155 mm at the lowest. 

I completed the report in Sept 2009 and sent copies to Gra-
ham Aldred and to Hever. Further copies were later sent, on 
request, to Jérôme Bonnin and Nicola Severino. My princi-
pal recommendations were: 

(a) The surface should be cleaned12 by professional restor-
ers, amongst whom are Cliveden Conservation,13 being par-
ticularly aware of there being what seems to be a repaired 
crack running from top to bottom of the dial, as well as 
other impact damages. 

(b) Consult further with the sundial fraternity as to the sup-
posed uniqueness of this sundial and compare it with the 
Science Museum glass-fibre casting to see what deteriora-
tion has taken place over the last 40 years. 

(c) There would be little advantage in trying to attach a 
gnomon to the dial in order that it could be made to ‘work’ 
because the dial was not made for the latitude of Hever. 
Even if the divisions were for equal hours, as suggested by 
Ward and Vaughan, the dial would have to be tilted for-
ward some 16° to compensate for the difference in latitude 
between Hever and its designed latitude. It would be much 
better to keep the dial as it is, cleaned up, and if it was 
thought that a working sundial would be appropriate, and 
also for educational purposes, have another dial made of 
similar design but made for Hever’s latitude. I would be 
interested in undertaking this work.  

I realised during the writing of the report that there were 
other measurements that I needed to take in order to obtain 
a full picture of the arrangement of markings on the dial 
surface. There is no record, as far as I have been able to 
establish, of the detailed measurements made by Ward and 
Vaughan, so I arranged a further visit on 25 September 

256 stone sundials known to her which are thought to date 
from Greek and Roman antiquity to the fourth century AD. 
All show only seasonal (unequal) hours. Only about 85 of 
the preserved Greek and Roman dials are spherical. Bonnin 
reports that in his database of 563 dials, nothing else like 
the Hever scaphe exists.11  

The Dial at First Hand   
My own involvement with the Hever ‘Roman’ dial came 
about because I was asked in June 2009 by Graham Aldred 
(BSS Restoration Advisor) if I would be interested in 
advising Hever Castle on what restoration work might be 
done on it, Hever having approached BSS earlier about 
possible restoration grants. Although I knew of the dial I 
was not intimately acquainted with it. I made arrangements 
through the Head Steward, Jane Apps, for a site visit on 4 
July – a day when I was also doing some sundial work at 
nearby Penshurst Place. Hever’s Chief Executive, Mr Dun-
can Leslie, took me to where the dial was stored in an out-
building amongst other statuary. It had been put there in its 
deteriorating condition for better protection. I was told that 
the funerary altar on which the dial had stood, but is in no 
way related to the dial, was still in its original position in 
the Rose Garden, but was also in need of restoration. 

Having carried the dial between us to a nearby grassy area, 
I was left to make whatever measurements and photographs 
I could that would enable me to write a report and make the 
necessary recommendations. Meanwhile I was able, by cor-
respondence, to enlighten Jane Apps on various aspects of 
sundials, and in particular on the difference between equal 
and unequal hour divisions.  

On first appearance, the dial has a very attractive classical 
appearance (Fig. 2) – the scaphe, the lions claws, the 
stepped support, the rosettes in the upper corners all tie in 
with known, authenticated dials. The weathering of the 
stone surface and consequent loss of detail, such as in the 
rosettes and lion’s claws, suggest a considerable age for the 
dial, but without personal knowledge of the way in which 

Fig. 2. The dial taken from store in 2009. 

Fig. 3. Dimensions of the dial. 
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2009 to do this and to test the sphericity of the dial surface. 
A sheet plastic semicircular gauge of diameter 30 cm has 
two protruding arms coincident with a diameter (Fig. 4). 
The arms form an axis and are rested on the east-west cusps 
of the dial and the gauge rotated about that axis. It was 
found that with some small irregularities, the dial surface is 
indeed close to being spherical, as noted above. A second 
quadrant was also used to test the positions of the seasonal 
curves on the meridian line (Fig. 5). This confirmed that the 
separations of the seasonal curves were consistent with the 
geometric centre of the dial. This seemed to be the likely 
position of the absent gnomon/nodus. 

Further close inspection of the dial surface showed that 
there is a cross marked on the winter solstice on the fourth 
hour line to east and west on each side of the meridian, just 
visible in Figs. 2 and 11. Ward and Vaughan state that 
these represent the approximate times of sunrise (8am) and 
sunset (4pm) at the winter solstice.14 That is true for a 
latitude close to 51°, but for a latitude of 37°, the times are 
nearer to 7am and 5pm respectively.  

Separations of the seasonal curves and of the hour lines 
were measured and these are presented in Fig. 6. In addi-
tion, the distances of the seasonal hour curves measured 
down the meridian from the top of the dial rim are 170, 256 

and 299 mm respectively for the points W, E and S shown 
later in Fig. 9.  

There are two further markings on the uppermost horizontal 
surface of the dial, each of diameter about 7 cm, which may 
be nothing more than decorative (Fig. 7). 

Comments on the Delineations 
The seasonal curves should be parallel. They are 
reasonably so near to the meridian, but definitely not at 
their extremities (Fig. 6). 

The separation of the seasonal curves is consistent with a 
concave surface of these dimensions. For a radius 155 mm, 
the distance s between equinoctial and each solsticial line is 
given by s/ε = 2πr/360 from which s = πrε/180. For r = 154 
mm, s = 63.2 mm compared to a measured value of 62 for 
SE and 63 for WE. The separation of the hour lines on the 
equinoctial should be πr/12, giving 40.3 mm compared to 
an average of 39.1 mm (range from 35 to 47). 

The equinoctial curve should coincide with the 6am and 
6pm hour lines in a horizontal line through the nodus. The 
nodus is not present and if it were, it would have to be well 
displaced from the geometric centre of the dial to satisfy 
this requirement. The 6am hour line is not well marked, and 
the 6pm line cannot be seen. 

If the dial had been delineated for unequal hours, the hour 
lines for 6 am and 6pm would be horizontal. From what 
little can be seen of them, they are not. 

The hour lines marked between the seasonal curves have 
been extended towards the northern rim of the dial (Figs. 2 
& 11). The shadow of the time-indicating nodus (wherever 
it may be) would never fall outside these curves, so the 
hour line extensions are meaningless. However, it is 
postulated later that there might be some use for these lines 
– if they had been correctly marked. 

Fig. 4. Testing the sphericity of the surface. 
Fig. 5. Testing separation of the seasonal lines. 

Fig. 6. Measurements of the delineations. 
Fig. 7. Markings on the upper surface. 
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There is no evidence for there ever having been a gnomon 
on the dial, although there is a slot in the uppermost surface 
which suggests that the maker had intended to use it for 
holding the gnomon. 

The usual form of Graeco-Roman scaphe sundial shows the 
lower face of the block structure below the scaphe as being 
parallel to the equinoctial plane (Fig. 8). Gibbs discusses 
this in more detail and shows how it provides a means of 
determining the latitude for which an ancient dial has been 
made. This is how Ward and Vaughan could have deter-
mined the supposed latitude of the Hever scaphe, because 
the lower face is inclined at 37° to the vertical. If we apply 
Gibbs’ reasoning, then the position of the nodus for the 
Hever dial cannot be at the geometric centre of the recessed 
surface. Ward and Vaughan place it at P (Fig. 9), but this 
has the consequence that the meridian distances ES and 
EW become unequal (EW < ES) whereas measurement on 
the dial shows that they are very nearly equal (Fig. 6). 

If the nodus was intended to be at the geometric centre of 
the scaphe, in line with the majority of these ancient dials,15 
then various dilemmas arise:  

(i) It would mean that the equinoctial would make an angle 
of 37 + 23.4 to the vertical, taking the dial to 60.4° N – a 
most unlikely outcome – although it would also mean that 
the upper sloping face of the dial would be parallel with the 
polar axis; a rod slotted into the groove on the top of the 
dial and bent down so as to give a nodus at the geometrical 
centre of the dial would in effect form a polar gnomon. 
Could the hour lines be compatible with such a gnomon? 

(ii) On a correctly delineated scaphe dial, the 6am and 6pm 
hour points on the equinoctial and the nodus should all 
form a straight horizontal line. This is true whether the 
delineations are for equal or for unequal hours.16 On the 
Hever dial, the 6am and 6pm points on the equinoctial are 
well displaced horizontally and vertically from the line 
joining the two cusps so the nodus could not have been at 
the centre of the dial surface. 

From the end elevation of the dial (Fig. 3) the angle 
between the upper and lower sloping faces is 114°. Could 

there be some significance in this? The upper face could be 
at any angle, after all. Could a gnomon, bent down to be 
parallel with the upper sloping face to carry a nodus at its 
lower end also act as a polar gnomon to cast a long shadow 
on the dial surface, and give a reason for having the 
extended hour lines? To be useful, the position of the nodus 
would have to be such as to form a horizontal line with the 
6am and 6pm points of intersection with the equinoctial 
curve.  

It is unlikely that this is what was intended, because that 
would require the dial to have been made for a latitude of 
around 61° (Fig. 10). Furthermore, a nodus at Q would 
place points W and E at very different positions from those 
on the dial. The extended hour lines would need to be great 
circles of the dial surface, and look like lines of longitude 
on a globe. Fig. 11 shows that they do not. So a polar 
gnomon is ruled out.  

Conclusions 
Gibbs reports that the evidence is that Greek and Roman 
diallists preferred conical to spherical dial surfaces,17 
always marked the twelve seasonal hours of daylight 
between sunrise and sunset, used the shadow of the tip of 
the gnomon, not its edge, and fixed the gnomon, shaped 
like an elongated pyramid, in a lead-filled hole on the dial 
face somewhere along the meridian line.  

Bonnin says: “The lion’s feet are of roman style, no doubt. 
The two rosettes are also Roman, but the base is unique, for 
it is a mix between what I call a ‘scaled type base’ and a 
‘lion’s feet base’. This is the only dial of that sort.”18 He 
goes on to explain that the way in which the upper part of 
the dial is cut is unique and doesn’t fit with a roman spheri-
cal sundial where the upper part is horizontal, not sloping. 
He goes on to explain that judging by the cut recess, the 
gnomon would have been flat, in iron or bronze, not a 
prismatic one, which would have been expected on a 
Roman dial. In addition, a sloping gnomon would be 
unknown for antique dials. 

Fig. 8. Diagrammatic analysis of 
scaphe dials (after Gibbs10). 

Fig. 9. Ward’s position for the nodus. Fig. 10. Nodus on the polar axis. 
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Severino notices the similarity of the lion’s claw feet to 
several shown in Gibbs and to dials he has seen in Pompeii, 
Ercolano and Rome. 

Gibbs describes how it is possible to work out the designed 
latitude for a dial from the lines on it.19  Ward and Vaughan 
provide a simplified version,20 reproduced in Fig. 9. The 
conclusion by Ward in 197021 had been that the dial was 
designed for “a latitude of 35°, which corresponds to Tuni-
sia. It could have been used to the north without serious 
error in Sicily or in the area of Alexandria to the south”. 
Ward and Vaughan state more emphatically in 1980 that it 
was made for a latitude of 37°, that of Sicily.22 Ward con-
jectured that the dial might date not from the classical 
period but from the 15th, 16th or 17th centuries. “I have 
never seen an illustration of a Roman sundial of this type 
from the late medieval or renaissance periods.”23 This is 
echoed by Bonnin: “if it were an 18th century creation, it 
maybe would not be the first time we face a ‘false sun-
dial’ ”. Gibbs states that “It is difficult to determine the 
exact date of origin for most examples of Greek and Roman 
dials. Few were found in their original location… Most 
lack datable inscriptions or ornamentation.”24 The Hever 
scaphe is no exception. 

Sadly, I come down on the side of the Hever dial being an 
unworkable dial, in spite of its visual appeal. Whether it is 
Roman or from some much later period is still open to 
question. It is my intention to make a dial of this kind, with 
all the classical ‘trimmings’ to produce a dial that would 
work. Watch this space! 

Tailpiece 

The dial and funerary urn base were restored by Cliveden 
Conservation and now stand back in their original place in 
the Rose Garden at Hever Castle (Fig. 12).  
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3) Possibly the last to appear – the shadow cast by a sloping 
gnomon onto an array of radial lines in either the horizontal 
or vertical plane. 

For various reasons it seems that the third option has been 
the most widely adopted. Mass dials themselves seem to 
have been bypassed and only one or two ‘transitional’ dials 
show any influence from the scientific endeavour and pro-
gress. 

Tony Wood, Gloucs. 
Suburban Reflections 
This picture below was taken from my front garden at 
about 11am in early December. Ignoring for the moment 
the strange diagonal reflections, it can be seen that here we 
have a potential, if rather hit-and-miss reflecting sundial.  

A black spot painted on the middle of one of the lower win-
dows could act as a nodus, though around the time of the 
photo it would be briefly eclipsed by the passing of that 
chimney shadow. Even worse, at slightly lower sun alti-
tudes the whole window area will be in the shade. When 
the sun is higher in the sky, the roof shadow not only clears 
the windows, which is good, but it retreats southwards 
across the road, making it impossible to discern reflections 
cast onto a bright sunlit surface. These problems could be 
quite small compared with that of obtaining authority to 
paint hour lines that extend onto a public pavement and 
road. Maybe I won’t get out my paint brush just yet. 

As for the weird crosses, I guess they are due to multiple 
refractions and reflections in the double glazing. It seems 
that the light is being concentrated into preferred directions. 
Strangely, in the photo the left hand cross is in the process 
of disappearing, whilst the other two persisted. I would be 
most grateful if one of our readers could throw some light 
on all of this. 

John Moir, London.  

READERS’ LETTERS (continued from page 42) 

This modern replica of the Canterbury pendant, in silver and gilt 
with inset emeralds, is one of a limited edition of 750 pieces 

made by Ransom  Gallery Ltd in the 1970s. It is quite a reason-
able representation of the original which has agate stones. 

Canterbury Pendant 


