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GUIDELINES FOR CONTRIBUTORS

1. The editor welcomes contributions to the Bulletin on the subject of sundials and gnomonics; and, by extension, of sun
calendars, sun compasses and sun cannons. Contributions may be articles, photographs, drawings, designs, poems,
stories, comments, notes, reports, reviews. Material which has already been published elsewhere in the English lan-
guage, or which has been submitted for publication, will not normally be accepted. Articles may vary in length, but
text should not usually exceed 4500 words.

2. Format: The preferred format for text is MS Word or text files sent by email to john.davis@btinternet.com. Material can
also be sent on CD or as a single-sided typescript, single- or double-spaced, A4 paper.

3. Figures: For photographs, colour or black-and-white prints as large as possible (up to A4). Slides and transparencies
are also acceptable. Pictures can be sent electronically as separate jpg (do not over-compress) or tif files—do not
embed them in Word files. For email attachments, do not exceed 10 Mbytes per message. Tables should be treated
as figures and numbered as part of the same sequence. Drawings and diagrams should be in clear, strong black lines
(not pencil) on a white background. Each figure illustrating an article should carry on the back the author’s name and
a number indicating its relative position in the text (Fig. 1, Fig. 2 etc...). Label the top of the figure if it is not obvi-
ous. Captions for the figures should be written on a separate sheet in numerical order. They should be sufficiently
informative to allow the reader to understand the figure without reference to the text.

4. Mathematics: symbols used for the common dialling parameters should follow the conventions given in the Symbols
section of the BSS Glossary (available online on the Society’s website). Consult the editor if in doubt or for help in
laying out equations.

5. The Bulletin does not use footnotes. Where additional information is required, notes should be numbered as a Refer-
ence with a superscript number. For very long notes, use an appendix.

6. References: Sources are referred to in the text by a superscript number. They are listed in numerical order under the
heading ‘References’ (or ‘References and Notes’) at the end of the article. The Bulletin’s convention is as follows:

For books: Author’s name; Title of book, in italics; Name of publisher, Place and date of publication.
For papers and articles: Author’s name; Title of article in single quote-marks; Name of journal, in italics (this may
be abbreviated); volume number, underlined in Arabic numerals; first and last page numbers; date, in brackets.

Examples:

A.E. Waugh: Sundials, their theory and construction, Dover, New York, (1973).

D. Colchester: ‘A Polarized Light Sundial’, Bull BSS, 96.2, 13-15 (1996)

A.A. Mills: ‘Seasonal Hour Sundials’, Antiquarian Horol. 19, 142-170 (1990)

W.S. Maddux: ‘The Meridian on the Shortest Day’, NASS Compendium, 4, 23-27 (1997).

If you simply wish to give a short list of books associated with the subject of the article, this may be given at the end
of the article under the heading ‘Bibliography’, using the convention as given for ‘Books’ above.

7. Acknowledgements: These should be as brief as is compatible with courtesy.

8. The address of the author will normally be printed at the end of the article unless the author, when submitting the
article, expresses a wish that this should not be done.

9. Copyright: The copyright of an article is held by the author. The copyright of photographs belongs to the photogra-
pher; authors who use photographs other than their own should obtain permission and should acknowledge the source
in the caption. Authors who re-publish elsewhere material already published in the Bulletin are asked to refer to the
Bulletin in the re-publication.

Please send all original material to:
The BSS Editorial Office
Orchard View, Tye Lane
Flowton
Ipswich
Suffolk, IP8 4LD john.davis@btinternet.com

Front cover: The horizontal dial by Thomas Tompion (1639-1713) on a ledge outside the window of the
Pump Room overlooking the King’s Baths, Bath. The dial is relatively plain as it was designed to accom-
pany the very large longcase clock which Tompion made and presented to the city in 1709. The clock,
which is on display in the Pump Room, features an Equation of Time mechanism. Photos: John Davis.

Back cover: The Saxon dial at North Stoke, Oxfordshire. The church, dedicated to St Mary the Virgin, is
from the 13" century and replaces a Norman one which in turn was probably on the site of a Saxon one.
The figure, said to represent Our Lord, actually has arms as well as hands but these were covered up in
1902. Photo: Tony Ashmore.
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EDITORIAL

It is with much personal sadness that I direct your attention
to the obituary of Margaret Stanier on page 191 of this
issue. Margaret, of course, was my predecessor as Editor
and I learned a lot from her. She was well known to the
sundialling community worldwide and several overseas
sundial societies have sent their condolences. We will miss
her at Society meetings and trips: she was a knowledgeable
and enthusiastic diallist. The many issues of the Bulletin
which she edited will stand as a memorial to her.

Enclosed with this issue you should receive a solar and lu-
nar data card for your wallet. It had been suggested that
this format would be rather more convenient than having to
carry the latest Bulletin around with you. It also gives me
an extra half-page in each issue to fill with other dialling
delights! Our thanks go to Fiona Vincent for the data and
Doug Bateman for the layout.
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The cover pictures for the Bulletin which I have used since
becoming Editor have come from a fairly small group of
photographers, simply because I have selected from what
has been sent in. If you feel you have some suitable pictures
(with good contrast to show on the yellow backgrounds), I
would be very happy to receive them.

FETZER

VINEYARD S

This is not the only type of wine to
be called ‘sundial’, so it perhaps
shows that gnomonicists are good
customers!

Sundial.
CHARDONNAY

CALIFORNIA
2004

Photo: Peter Meadows




DANIEL O°’CONNELL
TEACHER AND SLATE SUNDIAL MAKER

MICHAEL J. HARLEY
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recent solo sundial safari to the
West of Ireland, the NMI gave me
permission to inspect and photo-
graph the O’Connell dial (Fig. 1)
in their collection.

This 21" square dark grey slate
dial is mounted inside a softwood
frame which no doubt has pro-
tected it from damage over the
years. An inscription inside a car-
touche on the dial (Fig. 2) tells us
that it was made “By Dan' O’Con-
nell. Teacher of Rathmines N.
School: April. A.D. 1853”. (Rath-
mines is a district in Dublin; the
‘N.” stands for National.)

The maker describes his dial as
being “A Horizontal Dial, Geo-
graphical Clock, Perpetual Alma-
nack, Quadrant of Altitude And
Circumferentor. Calculated for the
Latitude of Dublin”.

The Horizontal Dial

The 14" internal and 16" external

diameter chapter ring shows the

Fig. 1. 1853 O’Connell dial in the National Museum of Ireland Collection.

In the March 2006 BSS Bulletin,' Peter Ransom described
an 1843 slate dial made by one D. O’Connell for a Rev.
Spratt of Enniskean, Co. Cork, Ireland. He made reference
to another dial by a maker of the same name and which is in
the National Museum of Ireland (NMI) Country Life at
Turlough, Castlebar, Co. Mayo.” As a result of Tony
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Wood’s ongoing Survey of Irish Museums” contact was

made with Curatorial Assistant Silas Higgins and so, on a
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Fig. 2. Signature on the O’Connell dial
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time from five am to seven pm in
Roman numerals, with IIII for
four, and is subdivided into %2 hour, % hour and 5 minute
divisions. The time is read from inside the dial, that is with
the observer’s back to the sun. There is a %" noon gap to
allow for the thickness of the now missing gnomon. There
is a 32 point fully qualified compass rose at the centre of
the plate. The angular layout of the hourlines was checked
using a transparent computer-generated drawing for Lati-
tude 52° 20" and found to be accurate

The Geographical Clock

Inscribed within a 5%" circle are the names of 48 distant
places (See Appendix I for full listing). They are arranged
at 7'4° intervals going east and west, starting with Dublin at
the North point and ending with the Antipodes at the South.
It has a 2" diameter by '/s" deep circular recess sunk into
the plate and a /3" hole through the plate at its centre. The
disk insert that would have fitted into this recess is missing
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Time Disk.

but is presumed to have been made from brass because of
the shallow depth of the sinking. Fig. 3 shows the author’s
suggestion as to what this disk might have looked like in
position on the dial plate.

In operation, the inserted disk would have been rotated to
align the current time on the disk with Dublin on the plate:
the time of day at the other places could then be read from
the disk. Alternatively, if XII noon on the disk were aligned
with Dublin on the dial plate then the difference in time

between Dublin and any of the others places could be cal-
culated from the disk.

Fig. 4. Suggested Days of the Week disk for O’Connell’s
dial.
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The Perpetual Almanack

The Perpetual Almanack is in the form of two 4" diameter
circles, one for Days of the Week (Fig. 4) and one for the
Age of the Moon (Fig. 5). In addition, there is a clockwise
Equation of Time (EoT) ringaround the outside of the hour
circle. As well as the EoT values, this ring also shows the
name, symbol and dates of the Zodiac as well as the time of
sunrise and length of the day at the Zodiac entry. It also
marks the beginning of each of the four seasons and indi-
cates the length of the shortest and longest days (see Ap-
pendix II).

The Days of the Week

The Days of the Week circle has a 1%4" diameter by '/s"
deep circular recess sunk into the plate and a */s" hole
through the plate at its centre. The insert that would have
fitted into this recess is also missing. Spiralling out from the
centre in 7 columns by 5 rows are the consecutive numbers
1 to 31, the number of days in the longest month. ‘x’ is used
to fill in the columns where there is space for a number in
excess of 31. The missing insert would have had the names
of the days of the week engraved on it. Align a known day
with a date and all other days/dates in that month would be
matched. Fig. 4 shows how the author thinks this Days/
Dates disk functioned.

The Age of the Moon

The Age of the Moon circle (Fig. 5) has a 2}4" diameter by
e deep circular recess sunk into the plate and a 3/" hole
through the plate at its centre. The insert that would have
fitted into this recess is also missing. Engraved within the
outside circle are the dates of 19 consecutive years, the lu-
nar cycle from 1853 to 1871, with their Epact numbers.

Fig. 5. Suggested index disk for O’Connell’s Epact table.
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AD. 1853 | 1854 | 1855 | 1856 | 1857 | 1858 | 1859

EPACT |20 1 12 23 4 15 26

AD. 1860 | 1861 | 1862 | 1863 | 1864 | 1865

EPACT |9 18 29 11 22 3

AD. 1866 | 1867 | 1868 | 1869 | 1870 | 1871

EPACT |14 25 6 17 28 9

The Epact is the age of the moon at the beginning of the
year i.e. the number of days since the moon was ‘new’. So
had there been a new moon on January 1% 1853, the Epact
would have been zero (because the moon is new, i.e. zero
days ‘old’); if there had been a new moon on 29" Dec.
1852, the Epact for 1853 would have been three. So as the
Epact for 1853 is 20, the first new moon of the year oc-
curred on 10" Jan.

O’Connell engraved a formula on the dial for finding the
age of the moon on any given day of the year in verse form.

“To find the Age of each evolving moon,
The index for the month to the Epact join,
The sum, bate 30, to the month day add,
Or take from 30, Age or change is had.”

The index is what is needed to apply this formula so it is
reasonable to assume that this is what was engraved on the
disk. The index for Jan is 0, for Feb it is 1 etc. Let us see if
applying O’Connell’s formula to what might have been
engraved on the disk (Fig. 5) works and gives us an age of
1 for the 11™ Jan 1853.

“The index for the Month (0) to the Epact (20) join
[add]” = 20

“The sum bate [subtract] 30” = -10 . “to the month day
(11) add” = 1.

Success!

The Equation of Time

The EoT is shown at seven day intervals viz. 1, 8, 15, 22
and 29 including February. (See Appendix III for full EoT
listing.) The changeover points, ‘0’ on the EoT value scale,
are marked with an ‘x” (Fig. 6) and the instruction “Dials
slower than watches and clocks” shown at January is abbre-
viated to “dials fast” or “dials slow” thereafter until Decem-
ber when it becomes “slow”.

‘0’ values are shown at 15" April, 15™ June and the 1
September and then in December something went wrong
and on the value line, in line with the 22 date, he repeated
the 22! He then put the ‘x’ against the value 4 on the 15
which is of course incorrect (Fig. 7). The correct position
for the “x” would have been between the 22 and the 29. This
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7. EoT showing changeover marked with an ‘x” on 15"

is the only engraving error noted on this elaborate plate and
repeats a similar error on his 1843 dial.!

The Quadrant of Altitude and the Circumferentor

A circumferentor is a surveying instrument which used a
sighting arm for the measurement of horizontal angles. In
its simplest form it consisted of two horizontal circular
plates, a bottom fixed plate graduated in degrees and a top
movable plate with a pointer. The observer aligns the de-
vice in the north-south direction, then swivels the movable

Fig. 8. A theodolite in the National Science Museum of
Ireland.
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plate horizontally and lines it up on the point of interest
using the sight. The pointer indicates the angular distance
travelled on the fixed plate.

A quadrant of altitude was a vertical arc for the measure-
ment of vertical angles. With a similar plate system to the
circumferentor, it was used to measure vertical angles in the
range of + 45°. These two instruments were later amalga-
mated to become the theodolite. O’Connell’s instrument
may well have resembled the theodolite in the National
Science Museum of Ireland,* shown in Fig.8.

The additional holes in the dial plate between the Days/
Dates and Age of the Moon circles were probably used to

hold the Quadrant/Circumferentor in place.

In 1857, at the age of 43 years, Daniel O’Connell left Rath-
mines National School in Dublin and moved to Shrule, Co.
Mayo, as Master of a newly built school there at a salary of
£20 per annum. He was accompanied by Margaret O’Con-
nell, a teacher aged 23, who was paid an income of £10 per
annum. He appears to have brought his dial with him as it
was purchased from a resident of Shrule in 1963 by the
NML. It seems likely that this dial was a teaching aid rather
than a functioning sundial. Whatever his teaching abilities,
O’Connell certainly was a master engraver who used a vari-
ety of lettering styles, number systems and embellishments
to produce this exceptional dial. Enquiries are ongoing in
Shrule to see if any more of O’Connell’s dials have sur-
vived and there is no doubt that Master O’Connell was also
the maker of the 1843 dial described by P. Ransom, re-
ferred to earlier.

Appendix I — Place names on the Geographical Clock

East of Dublin West of Dublin
Place Name Ti]r)r;:]:) n h[l‘l(l: Illige.d N{‘(:)(:l::n Place Name Ti]r)r;:l:) n lﬂl::lige.d N{‘(::::;“
DUBLIN NOON 7°30W | 6°16'W | [DUBLIN NOON | 7°30W | 6°16'W
St. Helena NOON 7°30W | 5°43'W | |Teneriffe 11:30 AM | 15°00'W | 16 15'W
London 12:30PM | 00°00’ 00° 00' Cape Verd 11:00 AM | 22°30'W | 23°52'W
Paris 12:30PM | 00°00° | 2°20'E | |[S. Roque 10:30 AM | 30°00'W | 35°16'W
Hanover 1:00PM | 7°30E | 9°44'E | |S. Salvador 10:00 AM | 37°30'W | 38°30'W
Rome 1:00 PM 7°30'E 12°29'E Rio Janeiro 930 AM | 45°00'W | 43°14'W
Vienna 1:30PM | 15°00E | 16°25'E | |No name 9:00 AM | 52°30'W
Warsaw 2:00PM | 22°30'E | 21°01'E | |Bridgetown 830 AM | 60°00'W | 59°29'W
Constantinople | 2:30 PM 30°00E | 29°03'E | |Halifax 8:00AM | 67°30'W | 63°34'W
Cairo 2:30PM | 30°00'E | 31°15E | [Boston 730 AM | 75°00W | 71°02'W
Jerusalem 3:00PM | 37°30'E | 35°14°E | [New York 730AM | 75°00'W | 74°00' W
Bagdad 330PM | 45°0'E | 44°24'E | |Havannah 7:00 AM | 82°30'W | 82°23'W
Ispahan 4:00PM | 52°30°E | 51°41I'E | |N. Orleans 6:30 AM | 90°00'W | 90°05' W
Samarcan 430PM | 60°00E | 66°48'E | [Mexico 6:00 AM | 97°30'W | 99°09' W
Hyderabad 5:00PM | 67°30°E | 78°29°E | |No name 5:30 AM | 105°00'W
Bombay 5:30PM | 75°00E | 72°50'E | [|Valladolid 5:00 AM | 112°30'W
lllegible 6:00PM | 82°30E No name 430 AM | 120°00'W
Calcutta 6:30 PM 90°00'E | 88°22'E San Francisco 4:00 AM | 127°30'W | 122°25'W
lllegible 7.00PM | 97°30'E Q. Charlotte 330 AM | 135°00'W | 132°05' W
Benecolen 7:00PM | 97°30°E | 102°30'E | |No name 3:00 AM | 142°30'W
Pekin 7:30PM | 105°00'E | 116°37'E | |Society I 2:30 AM [ 150°00'W | 148°04' W
Nankin 8:00PM | 112°30'E | 118°47'E | |Otaheite 2:00 AM | 157°30'W | 149°34'W
lllegible 8:30PM | 120°00'E Oahyhee 2:00 AM | 157°30'W
lllegible 9:00PM | 127°30'E No name 1:30 AM | 165°00'W
No name 9:30PM | 135°00'E No name 1:00 AM | 172°30'W
lllegible 10:00PM | 142°30'E No name 12:30 AM | 180°00'W
Hobart I 10:30PM | 150°00'E | 147°20'E | |ANTIPODES |MIDNIGHT| 172°30'E | 172°44'E
Sydney 11:00PM | 157°30'E [ 151°13'E
N. Zealand 11:30PM | 165°00'E | 175°35'E
ANTIPODES |MIDNIGHT | 172°30°E | 173°44'E

Made for Dublin, Ireland. Longitude 6° 16' W (25 mins 4 secs of time).
Place names arranged on dial at 7% degree (30 mins of time) intervals
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Appendix II — Solar Data

Aquarius Jan. 20
Sunrise 7H. 56M.

Length of day 8H. 50M.
JAN

Pisces Feb. 19
Sunrise 7H. 9M.

Length of day 10H. 40M.
FEB

Aries Apr. 20
Sunrise 6H. 4M.

Night and Day Equal 12H. 24M.
MAR

Taurus Apr. 20
Sunrise 4H. S1M.

Length of day 14H. 8M.
APR

Gemini May 21
Sunrise 4H. OM.

Length of day 15H. 44M.
MAY

Cancer Jun. 21
Sunrise 3H. 45M. Summer Begins
Longest Day 16H. 46M.

JUN

Leo Jul 23
Sunrise 4H. 12M.

Length of day 15H. 56M.

JUL

Virgo Aug 23

Sunrise SH. OM.

Length of day 14H. 6M.
AUG

Libra Sep. 23

Sunrise Autumn Begins SH. 50M.
Night and Day Equal 11H. 50M.

SEP

Scorpio Oct. 23
Sunrise 6H. 40M.
Length of day 9H. 56M.

Sagittarius Nov. 23
Sunrise 7H. 30M.
Length of day 8H. 2M.

Capricorn Dec. 23
Sunrise 8H. 46M.
Shortest day 7H. 45M.

OCT NOV DEC
Appendix III — Equation of Time values shown on dial
FE
JAN B MAR
1 8 15 22 29 1 8 15 22 29 1 8 15 22 29
Dials slower than watches or | clocks
4 7 11 12 14 14 14 14 13 13 11 9 7 5 4
APR MAY JUN
1 8 15 22 29 1 8 15 22 29 1 8 15 22 29
X Dials | Fast X Dials Slow
3 2 0 2 3 3 4 4 4 3 2 1 0 2 3
JUL AUG SEP
1 8 15 22 29 1 8 15 22 29 1 8 15 22 29
X | Dials Fast
3 6 6 6 5 5 4 3 2 0 0 2 5 7 11
OCT NOV DEC
1 8 15 22 29 1 8 15 22 29 1 8 15 22 29
X  Slow
11 12 14 15 16 16 16 15 14 11 10 8 4 22 3
ACKNOWLEDGEMENTS 3. Tony Wood: see recent BSS Newsletters for details of

A special word of thanks to Silas Higgins of the National

Museum of Ireland, Country Life, at Turlough, Castlebar,

Co. Mayo, who went out of his way to make my visit en-

joyable and worthwhile.
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BSS NEWBURY MEETING
22 September 2007

JOHN LESTER

The day at the Mary Hare School began on a sad note as
Peter Ransom, chairman for the day, announced the recent
death of Dr Margaret Stanier who had been Editor of the
Bulletin from 1998 to 2006. John Foad then appealed for a
volunteer to take on the job of Membership Secretary since
he was about to relinquish this post in order to become the
Society’s Sundial Registrar.

The first speaker was John Davis who described two
stained-glass sundials made by John Rowell - see page 179
of this issue for the full story.

Janet Jenkins then showed us how a substantial TV wall
bracket, obtainable from B&Q, had been used to mount a
heavy vertical sundial at a distance from a wall in order to
escape the shadow of a drainpipe. The bracket was adjust-
able so that the correct orientation could easily and
accurately be achieved.

Tony Wood explained to the mathematicians in the
audience how he had found a mathematically rigorous
proof of the formula which not only governed the behaviour
of a Hooke’s joint but was also that used to generate the
hour lines on a vertical south dial.

Peter Ransom followed with a description of a programme
for schools which would bring dialling into the curriculum
and encourage pupils not to abandon the study of mathe-
matics. There were many elements to this which included a
15 minute DVD, cut-out models of various types of sundial
and even a set of 30 cards bearing pictures of sundials and
information about them which would enable pupils to use
them to play ‘Top Trump’. The programme involved his-
tory, geography and IT elements and a teachers’ informa-
tion pack was available. The programme had undergone
trials by a number of teachers in several schools and had
proved to work successfully.

The afternoon session began
with the pre-sentation by Chris
Daniel of a replica Butterfield
dial to Geoffrey Lane as his
2006 New Authors’ Award for
the best Bulletin article by a
maiden contributor. Having
made the presentation, the
Society’s Chairman then ex-
plained the workings of the
universal equinoctial ring dial
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which had been invented by William Oughtred. The antique
brass example he passed around has been used at sea, most
recently by Sir Robin Knox-Johnson.

Michael Maltin then
described the construction
and use of a much neglected
instrument, the dipleido-
scope. Invented in 1840 by
Dent and Bloxham, it was
capable of fixing the time of
meridian passage of the sun
with great accuracy by the
coincidence  of  images
produced by three reflecting
surfaces and, once set up,
gave greater precision than a
noon mark.

‘Investigating the Post” was the title of Jim Quinn’s talk in
which he described a dial with a vertical gnomon which
was not at the focus of the hour lines. By altering this offset
it could be adjusted for various latitudes and it was an
improvement on the analemmatic dial since an allowance
could be made for the height of a human gnomon.

A hemispherical dial which could be used at any latitude, in
any orientation, and with its nodus in any position was the
subject of the talk by David Booth. He had devised a
sophisticated Excel spread-sheet which would enable
makers to produce such a dial with any parameters they
chose.

continued on
page 155
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A STRANGE CREATURE

IAN R BUTSON

Many sundial enthusiasts will of course be familiar with the
term ‘sciagraphy’, or the art of shading and shadows. It is
also the art of finding the time by the shadow of a sundial.
The word for shade, skiagraphia, comes from Ancient
Greek. However, how many will be aware of the unique
creature known as a SCIAPOD?

Within one of the finest churches in Suffolk, St Mary’s,
Dennington (7 miles NW of Saxmundham) a medieaval
bench-end carries a carving of this unusual being — the only
known example in an English church. This strange creature
from the world of folklore rests under the shade of his own
foot.

Fig. 2. The sciapod on a Dennington church benchend.

Aside from the sciapod, the church is rich with treasures,
with colour and elaborate carvings everywhere. One of its
great glories is the set of mediaeval benches dating from the
15™ century. They have carved backs and 76 intricately
carved ends, all different, with poppy-heads and an intrigu-
ing array of armrests showing animals, birds and other crea-
tures from mythology. These include a pelican with her
young and a mermaid. Other treasures include a sandtable,
used to teach children to read and write, a church chest
carved out from a solid block of oak over 700 years ago,
and elaborate parclose screens. Two of these screens en-
close the restored tombs of Lord Bardolph (d.1441) who
fought at Agincourt with Henry V, and his wife. For the
sundiallists, there are even two mass dials to be found on a

Fig. 1. The sciapod illustrated by Schedel.

An illustration from Liber Chronicorum by Hart-
mann Schedel, Nuremburg, (1493) and which
describes “monsterous races from the edges of

the Earth”, shows the sciapod at rest, sheltering |

buttress by the south doorway (figure 3).

from the sun beneath his on enormous foot Be4

(figure 1). The story of the sciapod goes back to
antiquity. There is a reference in Pliny to the

creature’s “great pertinacity” in leaping. Simon g

Jenkins also notes in his book England’s Thou-
sand Best Churches' that “these most curious of

ancient beasts were said to carry fruit at all times

to smell, since they died if they breated contami-
nated air”! The sciapod is also noted in several
other books as detailed below.*

Figure 2 shows the sciapod carved into a bench- |

end (centre aisle, south side, sixth bench from the

west). Interestingly, the Dennington sciapod is

_ Perhaps those members of the BSS

4

evidently carved largely from imagination for [‘#&®

rather than the ‘correct’ if unlikely single foot,
the carver has chosen to give him two.
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Fig. 3. Dennington’s two mass dials.

.
o

iz who seek out sundials could also
4 loosely be described as sciapods,
but with the wish that the sun

might shine to illuminate their

| finds, if not their feet!
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Ben Jones:
letter carver, sculptor and sundial maker

A visit report by Douglas Bateman

en Jones is not yet widely

known as a sundial

maker, but what he has

made are beautifully
carved and artistically very
attractive. A visit to Exeter gave
me the opportunity to see Ben,
have an exhilarating scramble over
the roofs and parapets of Exeter
Cathedral, and see some of his
work first hand.

Ben’s formal training was in the
The City and Guilds of London Art
School to study lettering followed
by employment with a monumental
mason, and then for 2% years as a
carver/mason for Exeter Cathedral.
The work involved restoration on
the Cathedral and other Devon
churches. This was for a large
variety of pinnacles and their
ornamental crockets, ‘grotesques’
and even humble coping stones and
door lintels.

Independence was felt to give better

prospects so in 1989 Ben began to

make memorials, plaques, signs and

sundials to private commissions.
Some of the commissions have

followed from displaying his work at

a number of local, county, and
London art exhibitions.

With lettering as a professional
skill Ben has been a full craft

member of the Letter Exchange since

1994. More recently, in 2006 Ben
shared a stand with Piers Nicholson
at the Chelsea Flower Show.

Materials range from stone, slate
and granite, to wood and brick. His
reputation is such that he has done
special lettering and a plaque for the
nearby National Trust at Killerton,
and a granite boulder and slate
plaque as a gift from the county of
Devon to the Queen, and panels of
lettering for the Royal Devon and
Exeter Hospital.

Ben’s interest in sundials began
quite early whilst at the art college,
seeing them as means of carrying a
variety of lettering and letter forms.
He purchased a copy of Sundials,
their Theory and Construction by
A.E. Waugh, and was an early joiner
of the Society although it was a
while before he attended the annual
conferences. Commercial work on
sundials began when he decided to
cease employment with the
Cathedral stonemasons: dials
currently comprise about 25 - 30%
of his commissions.
: - v

On the roof of Exeter Cathedral:
over 50 pinnacles and other
stonework provide stonemasons
a lifetime’s work of restoration.

A memorial on a rough block
of slate with the lettering on
the cleaved surface, with only
the cherub delicately sculpted
in relief

This shield shaped dial,
although in stone, has a &=
soft and tactile look.

The artistic influence is very strong
and no two sundials are alike. A
prime example is the shield form of
vertical dial, a modest 56cm high, in
white smoothly finished limestone
contrasting the rough hewn surface
between the hour markers.

A contrast is the strong rectangle
(over page) with the lettering and
dial in relief. I commented on the
rather Teutonic style and Ben told
me it was inspired by the book
Schrift + Symbol by Sepp Jacob and
Donatus Leicher. Diallists will be
more familiar with similar lettering

Skilful lettering in rough Bath stone ©n dials illustrated in Sonnenuhren
40cm square. Photo: B. Jones.

by Heinz Schumacher from the same
publisher, Callwey.
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SUM SI SOL SIT Ben has completed several ana

(NT), Norfolk. The hour markers

A most interesting
sundial is the
inclining/declining
memorial dial at the
Ottery St Mary
hospital (SRN 5654).
The dial plate is in
Cumbrian green slate
and the pedestal is
Ham Hill stone.

1

B: Jones

2

B. Jones

A complete contrast

is the small dial on top %
of tall multifaceted
column. Such a dial
will be quite striking
when set against box
hedges in a formal
garden.

A polar dial in Portland stone with
the motto ALBO LAPILLO NOTARE

DIEM which means to mark your
day with a white stone. The
Romans would mark good days on
their calendar with a white stone
An imaginative design so and bad days with a black stone or
that the dial can been easily charcoal.

seen from a path.

“Zig Zag”
An abstract
sculpture with a A tall pillar with mean
horizontal dial. time dials conveniently at
eye height. A superb
example of advanced dial
design and craftsmanship.

B. Jones

Perhaps more traditionally,
vertical dials in slate have been
commissioned. In addition to
completely new dials, the
example illustrated is actually a
copy of a dial that was stolen.
With typical understatement, in
Ben’s words "It is another side
to being a jobbing stone carver. A vertical dial in slate. Note the
And it was a real pleasure to use of a Roman XII at noon mixed

carve such idiosyncratic with the stylish Arabic numerals.
Photo: B. Jones.

numerals.”
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lemmatic dials for

I'am if the sun is. customers of some note, including Blickling Hall

are in York stone

and, unusually for this type of dial, an equation of
time graph is provided and

. set into one of the hour

markers (SRN 5839).

Another good
~ example of the
" sculptural form is a

double polar dial;
rather like the
‘Teutonic’ dial,
with lettering and
hour lines in
relief. It will be
curious to see if
the passage of
time leaves the
lettering more
visible than the
more easily
carved incised
lettering in
stone, where the
‘let down’
lettering often
fills with moss or
lichens to reduce
the contrast with
the stone as a
whole.

B. Jones



This report is not complete without mentioning a
Cumbrian slate pillar with four dials in a private
garden in Devon. It is very similar to the one in the
rose garden of the Royal Horticultural Society,
Rosemoor, Great Torrington, North Devon. The
dials give mean time and the plinth for the RHS dial
has an appropriate inscription from a poem by T S
Eliot “But only in time can the moment in the rose
garden be remembered”. Both were designed by
our Patron, Sir Mark Lennox-Boyd.

Quite a lot of the work comes through Yellow
Pages and his website www.benjonessundials.co.uk.

Links from the Society and other sites are becoming
more beneficial too. Even so, the main source is
word of mouth and connections with local craft
organisations and past exhibitions.

To conclude on a personal note, Ben has a gentle
manner, lives in a modest house with his wife Pru,
(who is a professional archaeologist and looks after
the calmly atmospheric garden), and has a small
workshop in the Devon countryside. I believe this
holistic approach is reflected in the artistic
interpretations for customers leading to individually
unique and flawless sundials.

NEWBURY 2007

continued frrom page 151

The talks ended with the showing by
Peter Ransom of some pictures of the
installation of a school memorial sundial.

It was now the turn of the exhibitors to
explain their displays. Patrick Briggs had
again brought some of his amazing
Meccano devices. Getting the gearing
right was the challenge, he told us, and

he had clearly met this brilliantly with his
Jovilabe, artificial satellite model,
ellipsograph and analemma meccano-

graph as well as others equally fascinating. Michael Maltin

supplemented his talk by giving a practical
demonstration of the dipleidoscope he had
constructed. Mike Cowham demonstrated two
unusual altitude dials by Rojas and
Regiomontanus and the demonstrations ended
when John Davis showed us Richard Delamain’s
horizontal quadrant and a McClintock helio-
chronometer.

A very successful day for the 45 people who
attended was brought to a close with a vote of
thanks to David Pawley and Peter Ransom for
their unfailingly efficient organisation of the meeting.

BSS Bulletin Volume 19(iv) December 2007

155



ASTROLABES
Part 3 — Arabic Astrolabes

TONY ASHMORE

INTRODUCTION

The Arabic peoples became heirs to much of the Ancient
Greek learning and manuscripts. Accordingly, the early
progress in astronomy and observation, including the early
development of the astrolabe, took place in the areas
surrounding, in today’s terminology, the Persian Gulf.
Many Greek works were translated into Arabic and were
accompanied by the production of instruments, observation
and notable original writings.

The spread of Islam eastwards as far as the Indian sub-
continent and westwards along the North African territories
and, eventually, much of Spain, carried this knowledge with
it. Later Western contact with Moorish Spain and the
consequent translation of the Arabic writings into Latin
became the main channel by which this learning passed to
the west.

In this extensive area ‘arabic’ instruments were produced
during a period stretching from before the tenth century to
the nineteenth century. In comparison, a much smaller area
of Western Europe produced instruments largely from the
thirteenth to the eighteenth centuries. These geographical
and chronological factors account for much greater
numbers of Eastern astrolabes being manufactured and
surviving than of Western instruments.

Fig. 14. Late 9" century Syrian astrolabe.
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GENERAL

Over this large area, from India to Spain, there are many
variations in the styles of instruments produced but there
are some basic variations to be found from those on
Western astrolabes. The most obvious is the use of ‘arabic’
scripts, Fig. 14. These scripts, to most Westerners, may
appear similar but they do vary both in time and
geographical location but they are always clearly not any
form of Latin script. As the knowledge and hand
manufacture methods followed the spread of Islam it is
natural that there is mostly a common thread in their overall
appearance. These are mainly based on ‘Persian’
productions, especially those developed in the Isfahan
region. In later, twentieth century, descriptive writings in
English of these astrolabes authors tend to group them
under general classifications based on area. Apart from
Persian, those produced at the eastern end of the range are
often classed as Indian. This description was applied well
before the 1947 partition of the sub-continent. The ideas
were taken there by the Mughal invaders or made there by
accompanying Islamic artisans. However, a few are known
which are superficially similar instruments produced by
Hindu craftsmen, seemingly for Hindu clients and engraved
in Sanskrit. Similarly, a very few Jewish astrolabes exist
which are like Islamic instruments but engraved in Hebrew,
recognised by the distinctive angular script. Instruments
originating at the Western end of the Islamic conquests are
usually referred to as Maghribi — the Maghreb being an ill-
defined area of NW Africa, mainly Morocco and Algeria,
sometimes extending as far east as Tunisia. Moorish,
occasionally Hispano-Moorish, is used for those
instruments from Islamic Spain. In whichever part of the
Islamic world the astrolabes were made they tend to be
much more individualistic in their detailed design than
Western ones. One does not find common patterns used by
several makers as, for example, the Flemish group
mentioned in Part 2.

There are two aspects of Arabic astrolabes that can be
regarded as virtually universal in these instruments. Firstly,
until late in their period, mechanical time keeping devices
were not in common use especially for travellers.
Therefore, equal hours were of little interest, the norm
being the traditional unequal hours as described in Part 2.
So the two I — XII equal hour scales on the outer edge of
the limb seen on Western astrolabes do not normally occur
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and, consequentially, the rule on the front of the instrument
to transfer the sun’s position in the ecliptic to the outer edge
is not needed and is very seldom included. Secondly,
astrological phenomena were an extensive and extremely
important part of daily activity. Scales relating to this
aspect of life were included where possible, resulting in a
very full and often cluttered appearance on the instruments,
particularly on the back. This aspect will not be covered in
these articles.

CHARACTERISTICS AND SCALES OF ARABIC
INSTRUMENTS

As the front of an astrolabe, wherever it was made, has the
same the same time-related function as Western instruments
the main features are easily recognised, Fig. 14. The limb,
as mentioned above, does not have the equal hour scales but
includes each quarter divided into 90° starting on the
horizontal axis. The rete, engraved with the signs of the
zodiac, star pointers and the usual part of the Tropic of
Capricorn, is unmistakable. The fixed plate underneath with
the almucantars and unequal hour lines is essentially
identical to the description on page 110 of Part 2. This is an
example of an instrument having a rule provided.

Throne: Some texts in English use kursi, the Arabic name.
In early instruments, say into the 14™ century, the throne
tends to be small with little decoration, as in Western
examples, Fig. 14. This is not surprising since the Western
versions were developed from the earliest Eastern products.
In later instruments it becomes much bigger, triangular in
shape but largely plain, Fig. 15, and later still appears
beautifully decorated, frequently with intricate geometric
patterns or interlaced calligraphy, following the artistry
seen on and in buildings and books, Fig. 16. Anyone who
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has visited the A/hambra in Spain, for example, will be
familiar with the extensive use of pattern and lettering for
decoration throughout those buildings. The calligraphy
frequently contains inscriptions from the Koran and the
maker’s signature.

Rete: These similarly follow a progression in decoration to
the throne. Fig.14 could be called utilitarian in showing
minimal addition to that needed for purely functional use.
The few star pointers are broad, dagger shaped and the
Tropic of Capricorn circle is totally unadorned apart from
three star names. Fig. 15 is particularly decorative with
many more stars. At the top inside the ecliptic it, unusually,
includes a little calligraphy and, in the centre the star Vega
is indicated by a standing bird. This latter is not so unusual
for Islamic astrolabes. The rete of Fig. 16 is less intricate
but the ornate calligraphic work on the foliate-style pointers
and the Capricorn arc, the shaping of the ecliptic circle and
the treatment of the degree band on the limb all point to a
high status astrolabe with fully mature, but restrained,
artistic development.

Unlike Fig. 14, the last two plates show, as well as the
unequal hour lines, additional arcs in the lower half relevant
to astrological use. All three retes include a knob to rotate
the rete. Sometimes there are multiple knobs provided for
this purpose.

The ornamental wedge through the top of the pin holding
together the plates, rete and, where included, the rule is
referred to as the horse due to its outline shape. Fig. 17
shows an especially fine example as used in Fig.16.

Plates: These are similar to those found on Western
astrolabes, having the same function. Arabic ones almost

Above: Fig. 17. Detail of
the ‘horse’ of Fig. 16.

Far Left: Fig. 15. Persian
astrolabe dated 1682.

Left: Fig. 16. Astrolabe of
1708/9 from Isfahan.
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Fig. 18. Plate from a Moroccan astrolabe of 1733/4.

invariably have more labelling of the values of the
almucantars and azimuths, everyone being numbered if the
instrument is large enough. Fig. 18 is an example from
Morocco dating from 1733/4. As well as the unequal hour
lines in the lower part of the plate, this includes two lines to
indicate the start and end times for afternoon prayers. These
are the lines marked with cross tics close to the end of the
eighth hour and about the middle of the tenth hour (these
hours being counted from the west horizon on the right, the
sixth, noon, being to the right of the vertical meridian line).

Above left: Fig. 19. Gazetteer of Fig. 16.
Above right: Fig. 20. Back of Fig. 16.

Right: Fig. 22. Alidade of Fig. 16.
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These prayer time indicators are frequently present. Much
more unusual is the presence of the crepuscular line (see
page 93, Part 1) which, in this case, is close to the end of
astronomical twilight than civil twilight. Some plates on
late astrolabes may have an excess of -calligraphic
ornamentation including completely filling the Iunette
between the horizon arc and the Tropic of Cancer.

Mater: This is the main part of the astrolabe. The
depression in the centre of the mater, into which the plates
and the rete fit, is called the womb — in Arabic the umm.
The base of the womb of Arabic instruments is nearly
always engraved, in a circular pattern, with a ‘Gazetteer’
having a similar function to the gazetteers in our ordinary
atlases. In these astrolabes the gazetteer is a list of cities
with their latitudes and longitudes, sometimes with
additional geographical information such as the distance
from Mecca. Fig. 19 illustrates the womb, with its gazetteer
for 44 cities, of Fig. 16.

SCALES ON THE BACK

Fig. 20 shows the back of the instrument in Fig. 16 and is
very much in keeping with the design and decoration on the
front of this astrolabe. The scales are a mixture of
indications with many of those in the lower half being
astrological. The main non-astrological devices are
described below.

Shadow Square: From the description given in Part 2 this
should be easily recognised suspended from the middle of
the horizontal diameter. Unlike Western instruments where
the two halves are mirror
images of each other, Arabic
astrolabes almost invariably
have one half — normally the
left — divided into 7 parts
whilst the other is divided into
12. The corresponding degree
scale for measuring angles is
found on the upper half of the
circular scale on the outer
edge of the rim, divided from
0, from both ends of the
horizontal, to 90° at the top
below the kursi. Note that
inside the numeral arc there is
a narrow, plain band with dots
every 5 degrees with, very
faint, line divisions for each
degree. Not found on Western
instruments, the Arabic
versions include a cotangent
scale on most of the lower part
of the outermost circular scale.
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Fig. 21. The principle of the sine/cosine quadrant.

The lower end of the alidade gives the cotangent of the
angle indicated by the top end of the alidade. Besides the
surveying use of the shadow square, the cotangent scale
together with the 7 and 12 divisions and the unequal hours
on the plates can be used to determine when a vertical
gnomon will cast a shadow of a given length. This is useful
in, for example, the determination of prayer times. A 7
‘foot” gnomon was often used but this ‘foot’ is not related
to our foot measure. Also the 12 division refers to a
‘fingers” measure but, again, has nothing to do with our
fingers!

Sine/Cosine Grid: This usually occupies the upper left

quadrant of the astrolabe back. It is used in conjunction
with the alidade and the 0-90° scale outside it. Fig. 21
indicates the principle of its use. Due to the engraving for
other functions being right up to the sine and cosine axes
there is not room to engrave these trigonometric values on
the back surface itself so the bevelled edge of the alidade,
Fig. 22, is used to carry the scale. The grid itself may be
engraved in either of two ways. As seen in the upper part of
Fig. 21 the lines are evenly spaced which means that, in
general, they do not coincide with exact degrees and the
user has to interpolate the angle for a value read from the
alidade. The alternative, favoured much less, is to draw the
grid lines for whole degrees, as drawn at the left hand side
of Fig. 21, but this means the sine lines become
progressively closer as angles approach 90° and, likewise
the cosine lines crowd together for angles closer to zero.
We may imagine that trigonometric functions are relatively
recent but Hipparchus in the 2™ century BC tabulated
trigonometric ratios and Ptolemy extended and improved
this work.

The Arcs of the Signs: These occupy the top right quadrant

of the astrolabe back, the signs being those of the zodiac. In
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themselves these arcs are not of much use but allow the
display of two other scales. Fig. 23 and the following two
sections provide an explanation of their use. The arcs, as
they normally appear on the astrolabes, Fig. 20, and as
drawn in Fig. 23, are the stereographic projection of the
circles of the sun’s declination. Since these circles lie
between the Tropics of Cancer and Capricorn and are
symmetrically divided either side of the celestial equator
they appear the same whether projected from the south or
north poles. Only the labelling is different for each pole.
Projection from the south pole means the outer arc
represents the Tropic of Capricorn and the inner the Tropic
of Cancer. The sign sigils for this arrangement are those
between 0 and 10°. Projection from the north pole means
the inner arc represents the Tropic of Capricorn with the
outer being for the Tropic of Cancer, the corresponding
sigils being given between 80° and 90°. These sigils may be
found in Ref. 1, Appendix 1. The variable spacing of the
arcs is similar to the ‘bunching up’ of dates around the
solstices on the analemmas of some noon marker sundials.

Midday Altitude of the Sun: This may be plotted for any
given latitude for any day of the year. The arcs of the signs

form a zodiac calendar so they, in conjunction with the
degree scale on the outer edge, can be so used. The maker
can refer to tabulated values of maximum altitude (or it
may easily be calculated from 90° — latitude + declination,
declination being negative between the autumnal and vernal
equinoxes). For Aries 20 and latitude 40° N the midday
altitude is (was since the real — not astrological - ‘first point
of Aries’ and the obliquity of the ecliptic has changed over
the centuries) 55%:°. Plotted on the arcs gives point C.
Similarly, for 50° N and Taurus 20 gives point D. Plotting
points for other dates and any chosen latitude enables
curves similar to those two drawn on Fig. 23 to be
generated. Fig. 20 shows eight curves, at two degree

Fig. 23. The use of the arcs of the signs, midday altitude
and Qibla.
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intervals, covering the latitudes 28° to 42°. The sigils next
to the vertical axis are the appropriate ones for these dates.

The midday altitude can be read directly off the front of the
instrument but this will be only for the latitude of that plate.
The scale on the arcs allows for any latitude within its
range, more convenient and even if a plate for that latitude
is not available.

Qibla: Occasionally with slight variation of spelling on
translation of the Arabic into English. This is the name
given to the direction of the Sacred Mosque at Mecca,
which all Muslims are expected to face when at prayer.
This is given by the other curved lines shown engraved on
the Arcs of the Signs, each curve being for a designated city
as labelled. The curve shows, for each day, the altitude of
the sun when it is in the direction of Mecca. The sigils on
the horizontal axis indicate the relevant dates for finding the
Qibla. On Fig. 20 four Qibla curves are engraved, for
Shiraz, Bagdad, Isfahan and Tus. On Fig. 23 curves for two
cities have been drawn, H for Harran and I for Isfahan. At
point A, on the zodiacal dates Pisces 10 and Libra 20, and
point B, on the dates Aquarius 19 and Scorpio 11, facing
the sun when its altitude is 38'%° the user would be facing
the direction of Mecca from Isfahan and Harran
respectively. These Qibla are of more use if a traveller, say,
was in the vicinity of the city rather than in it where the
correct direction to face is indicated by the prayer-niche, or
mihrab, in the Mosque.

Harran is in modern Turkey, just over the Syrian border.
The inclusion of the Qibla for Harran on an appreciable

number of astrolabes is interesting in that Harran is almost
due north of Mecca , being a little over 1000 miles north
but only 52' west in longitude, say 48 miles at the latitude
of Harran. This is reflected in the change of altitude for
Harran in Fig. 23 which is about 44'4° in my, probably a
little inaccurate, drawing. For an exactly due south
direction, the change in the sun’s meridian altitude would
be 47° from summer to winter solstice

The curves of the meridian altitudes and the Qibla are not
circular arcs although they might look as though they are.
Since the Arcs of the Signs are effectively only a grid on
which to display the midday altitude and the Qibla it is not
necessary that the stereographic projection is used for the
arcs. On some instruments the arcs are drawn evenly
spaced. As long as each arc can be clearly identified with
the date it doesn’t matter and this prevents the ‘bunching
up’, making it easier to identify days close to the solstices.
The resulting latitude and city lines are not simple arcs but
become sigmoid (s-shaped) curves. The stereographic arcs
are more usually preferred.
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The C V Boys dial in the Royal Botanic Garden, Kew

Members may like to know that the cross dial has been
taken out of store and is now set up in the Mediterranean
Garden, near King William's Temple. The dial was fea-
tured in some detail in the Bulletin by Doug Bateman:
‘The Cross Dial by C V Boys at the Royal Botanic Gar-
dens, Kew’, Bulletin 17(iv) pp.172-5 Dec 2005.

Paul Shaw from
Co. Antrim was
the winner of the
2006
Photographic
competition and
! is seen here with
his prize of a
polyhedral dial.
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NEW DIALS

This is the first in a new occasional feature in the Bulletin aiming to showcase new dials.

Leicester University

Allan Mills” ‘Eye of Time’ noon mark at
Leicester University has featured in the Bul-
letin before (issue 17(iv), p.175, December
2005). It was formally opened on 8 June
2007 by Lord (Richard) Attenborough, seen
in the photograph with Allan (left) and Mrs
Jean Humphreys who donated it to the Uni-

versity to commemorate her late husband,
Professor Arthur Humphreys. The sculpture,
standing 2 metres high, rests on the lawn out-
side The Attenborough Building, named after
Lord Attenborough’s father who was Princi-
pal of what was then the University College
of Leicester.

The sculpture was carved from Portland stone
by Fairhaven of Anglesea Abbey Ltd. It fea-
tures a noon analemma indicating 12:00
o’clock GMT on the inner surface of the

sculpture, which is in the style of Henry
Moore and Barbara Hepworth.

birthday. He had escaped to England just before World
War II and taught mathematics at the school from 1946 to
1966. He was also the School Librarian (organising a fine

Westminster School
Westminster School backs onto Westminster Abbey and

has a long and illustrious history—one of its old boys was

Robert Hooke. This new sundial was designed as a historical collection) and a noted authority on the history of

memorial to Adolph and Freda Prag and was dedicated on Ejdthe.r;lagcs(,i partlcullarly on th.e wori thISEl‘;lC Newton.
27 June 2007 which would have been Adolph Prag’s 101* s wife Freda was also very active at the school.

The sundial project was initiated by the Prags’ three sons,

John, Peter and Thomas, who were all pupils at the school,
with contributions from former pupils. (These included the
ex-Chancellor Nigel Lawson. Now, I wonder if we could
get Gordon Brown to contribute to a dial project...?)
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The opening of the dial coincided with Tony Blair’s last day in office. As a result,
it was accompanied by helicopters hovering over Westminster and a large police
and press presence just outside the haven of the school quad.

The dial was designed and made by BSS member Harriet James. It is carved in
Portland stone to match Westminster Abbey just behind it and it has an elliptical
chapter ring which alludes to Newton’s diagrams of planetary orbits. The nodus is
in the form of a gold-plated sphere after early design ideas of using a glass prism
were unsuccessful. The centre declination line is for the equinoxes as standard but
the lower and upper ones are not for the solstices but for 27 June and 23
November, Adolf’s and Freda’s birthdays respectively. This is explained on a
bronze plaque, which includes an equation of time graph, on the wall below the
dial.

The dial is set into the wall with random quoins in Bath stone around it to match
the nearby windows. Stonemason Mark Rawlins did this work and also devised
the method of cutting the gilded scaphes in the corners of the dial.

Okatjorute Farm, Namibia

This newly-completed dial is thought to be unique in sev-
eral ways, being the first double horizontal dial for the
southern hemisphere, and within the Tropic of Capricorn as
well (latitude 21° 55' S; longitude 16° 47' E). It was made
by Malcolm Barnfield, who also made the noon cannon
seen in the September issue, with technical assistance from
James E Morrison, the American astrolabe enthusiast. It is
in stainless steel and is 390mm across the flats. The verti-
cal knife-edge gnomon used on normal double horizontal

tral region of the gnomon to its north hollow. This allows
the shadow to be seen on the stereographic projection after
the sun transits the latitude each December 1% and then
staying to the south of the vertical gnomon until the follow-
ing January. For just a few days around the transit, this part
of the dial cannot be read directly as the shadow is too
short. To help in this situation, an associated instrument
with an altitude alidade is mounted to the south side of the
main dial (so that it does not shadow it) where it rotates
around a vertical axis to follow the sun’s azimuth.

dials is replaced here by a thin vertical rod, leaving the cen-

Notice that the declination curves closest to Cancer have
the opposite direction of curvature to the rest of the grid

and very large radii — over 200 metres — which were
just within the range of Corel Draw. This complicated
the calculations for the ecliptic lines which incorporate
two extra spots for the birthdays of the clients (coloured
red for Mars and green for Venus!).

For historical reasons, Namibia’s Civil Time is GMT+2
hours, rather than the GMT+1hour which its longitude
would indicate. This accounts for the large longitude
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correction of 52 mins 52 secs given on the dial. Be-
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cause of this, Namibia now uses Daylight Saving Time

4

during winter.

See
www.sundials.co.za
for more details.
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Macclesfield - a (very) late Saxon sundial

This very late Saxon dial is the memorial stone for my dog and now
stands in my garden in Macclesfield. I carved it myself from a hard
local sandstone coping stone, 100x36x8 cm. The dial, date and the
inscription, which translated reads ‘The best dog, always’, is
framed by her collar. I could have done it in Saxon, but then no-
body would have had the pleasure of working it out. Her name,
Ishtar, the Babylonian goddess of love and war, was chosen by my
daughter who studied middle eastern archaeology. The lettering I
selected from an old Letraset catalogue as being bold without deep
cutting, and the motif at the base is two intertwined tails in Celtic
plait fashion. Delineation is by use of the diagrams in Allan Mills’
article, ‘Seasonal Hour Sundials for the British Isles’, Bull BSS, 90
(3), 15-21(1990).

Well, we all do strange things sometimes.
Roger Bowling

Pollagh, Co. Galway, Eire
This large (16 metre diameter) dial is claimed to be the
largest of its type in Ireland and has recently been installed
at Brigit’s Garden. The Garden is open to the public during
the summer and is just a 20 minute drive north of Galway
city, 2km from the N59 between Moycullen and Oughterard
(Lat 53" 23' North, Long 9  15' West). The
gnomon is made from a 1.75 metre piece of bog
oak and the dial has fifteen declination lines, one
for the first day of each month, two for the
solstices and one for the equinoxes. These are
colour coded for the two halves of the year and
there are two separate notices telling visitors how
to read the dial during each period. The months
are labelled around the outside of the dial. The
hour lines (not clearly visible in the photographs)
are in the form of analemmas.

The site features four separate gardens, one for
each of the old Celtic festivals. The start of the
Celtic year is the festival of Samhain on 31

October (equivalent to the modern Haloween).

The Spring festival of Imbolc, on 1 February, is

Joness
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now St Brigit’s Day. Bealtaine, for the start of Summer,
can be equated to May Day and the final festival is
Lughnasa in early August.

The design and construction team included Jenny Beale,
founder of Brigit’s Garden. Her husband Dr Colin Brown
of NUI (National University of Ireland) Galway was the
designer; Maire Ni Chionna was the site engineer, Mick
Wilkins was the stone carver, Ronnie Graham was
resposible for the bog oak gnomon, and Mick Lynch and
Micheil Lynch laid the stone.

For more information see the Brigit’s Garden’s website

http://www.brigitsgarden.ie.
Michael Harley
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THE METHOD OF EQUAL ALTITUDES OR
THE INDIAN CIRCLE

HUGH McCAGUE

INTRODUCTION

This article describes the method of equal altitudes, also
known as the Indian Circle, and its ancient and medieval
references in both Western and Eastern cultures. This
method for the determination of the meridian and the four
cardinal directions was mentioned in various historic texts
on astronomy, practical geometry, architecture, land sur-
veying and town planning. This simple and efficient proce-
dure involved the observation of a gnomon’s shadow at two
crucial times during the morning and afternoon. This practi-
cal method shows the importance of gnomonics in the his-
tory of architecture, town planning and cosmology. The
method of equal altitudes was a central part of the extensive
work that was done with vertical gnomons, in various ep-
ochs and cultures, pertaining to various characteristics and
measurements of the shadow: its length, direction over the
course of a day and a year, and especially with regard to the
determination of the meridian and the equinoxes and sol-

stices.
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First, we will review this method and then proceed with an
historical survey. The method of equal altitudes is com-
monly known and described in elementary books on land
surveying or geomatics,' and introductory books on sundi-
als.” Albert E. Waugh gives a good description of this
method as one of the common ways to find the meridian
and lay out the noon mark.* The basic method (Fig. 1), with
minor variations, can be described as follows:

1) prepare a horizontal surface,

2) erect a vertical gnomon rod (TG) in the central area of
the surface,

3) describe a circle’ centred on the gnomon’s base at G,

4) during the morning, as the sun’s shadow cast by the gno-
mon shortens, observe when the tip or apex of this
shadow touches (before it enters) the circle during the
morning, and mark this point A,

5) similarly, during the afternoon, as the sun’s shadow
lengthens observe when the apex of the sun’s