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No account of the 12th-cenrury renaissance is complete without a reference to 
Adelard of Bath. He is best known for his translations of scholarly works from Arabic 
into Latin and for his prominent role in introducing Arab science to Europe. He is 
often referred to as a Benedictine 'monk', but is more likely to have been a secular 
member of that order as 'clerk' and then 'master', not one of the enclosed community. 
As such he would have been free to study and work in almost any court or centre of 
learning in Europe, provided that he had the permission of his bishop. 1 

Although Adelard travelled widely he was proud of his native city of Bath and 
was generally known as Adelardus or Aethelardus Bathoniensis. His connection with 
Bath is firmly established by a reference to him in the Pipe Roll of Henry I for 1130 
(plate 12). He is thought by some to have had a minor role in Henry's court, 

Plate I 
Pipe Roll 31 Henry I (l 130): A payment to Adelard of Bath indicates a connec1ion with 

the court of Henry 1. 
Reprinted by permission of the Public Record Office. 

perhaps connected with the Exchequer. He himself states in Quaestiones Naturales 
that King Henry had long maintained him abroad for purposes of study. 

Adelard was born in Bath shortly before John of Villula became bishop of Wells 
in 10888 John moved the seat of the bishopric to Bath, where he was aJso abbot, 
and set about reconstructing the city whfoh had been destroyed by fire. He did a great 
deal for Bath: the King' s bath still stands as a reminder of the scale of his activity. 
He was a physician as well as a Churchman and very interested in the therapeutic 
quality of Bath's mineral springs. He founded a hospital and a school. He had come 
from Tours, one of the foremost centres of learning in Europe. The first known fact 
of Adelard's life is that he went to Tours to complete bis education (about I 100). 
One might well assume that he was a protege of his bishop. 

While at Tours Adelard studied the formal subjects of the Trivium and the 
Quadrivium, the seven liberal arts which were the foundation of aU higher education. 
He describes these subjects in bis early manuscript, De Eodem et Di1•erso. His mathe­
matical talents were already very noticeable at this time. He mentions the astrolabe 
in the section on astronomy and explains methods of surveying in that on geometry. 
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His interests extended to the animal world. In his section on music he remarks that 
amongst the Anglo Saxons fish are known to come to the surface and be netted as 
the result of playing the cymbals! De Eodem reveals Adelard's great seriousness of 
purpose. He tells how at Tours he had a vision and determjoed to devote his life to 
scholarship. The philosophy which he outlines is important in representing the early 
stages of the movement which developed into Scholasticism. It is Adelard's attempt 
to reconcile Plato and Aristotle. 4 

From Tours Adelard went to Salerno where those interested in medical studies 
were congregating. The Norman conquest of Sicily had resulted in many works of 
Arab scholarship becoming avajlable. Adelard was possibly the first man from the 
North to study with Constantine the African and was certainly instrumental in 
spreading the ideas of the Salernitan school. 5 After Salemo and travels in Greece 
Adelard taught at Laon, where Henry I's Treasurer sent Adelard's own nephew to 
be trained for the Exchequer. Another of Adelard's manuscripts gives the rules for 
using an abacus. 6 This expertise would have been relevant if he himself were later 
associated with the Exchequer. 

From Laon Adelard set out on a trip to the East deliberately to study Arab 
science. l o several of his manuscripts he used question and answer with his nephew 
as a literary device. He states in Quaestio11es Nawrales that when he left Laon he 
arranged with his nephew that he would discuss with him what he had learned from 
the Arabs on his return. The resulting manuscript became one of the most popular 
of Adelard's original works, other than his translations. 7 

Adelard does not tell us where or from whom he acquired the information be 
brought back. We do know from incidental references that he was in Mamistra during 
an earthquake and that he reached Antioch. It was an extraordinary time for him 
to be pursuing his studies. The earthquake he mentions is taken to be that in 1114, 
when the devastation seriously impaired Antioch's defences; more widespread dis­
ruption was caused by a number of bloody Crusading bautes which took place 
during the time that Adelard was in the East. Nevertheless he managed to learn 
Arabic and obviously communicated about mathematics and astronomy with Arab 
scholars. He re-acquired for the West the thirteen books of Euclid's Elements, most 
of which had been lost in their original Greek,& and a number of Arab works as well. 

The texts which Adelard used were ancient. He is best known for his translation 
of the Zig (Ezich) of Al Khwarizrni, but the original Zig had been drawn up in the 
9th century and Adelard worked from a version revised for use at Cordova. The 
term 'zig' comes from the Arab 'zij'. It is a collection of astronomical tables which 
give positions of sun, moon, planets and fixed stars for particular days and years. 
Adelard converted the Moslem calendar to the Christian thus making the tables 
available to Western astronomers.9 

Another text of Al Khwarizmi which Adelard is considered to have translated 
contains an explanation of Hindu arithmetic and explains the use of zero, as well as 
giving symbols for digits from I to 9. This is why he is given credit for helping to 
introduce Arabic numerals to Europe. LO His treatise on the astrolabe, however, 
uses Roman numerals throughout. 

Two further translations introduced aspects of astrology; one was by 
Abumasha'ar,u whose works were later the principal astrological authority in Europe, 
and the other a treatise on horoscopes by Thabit ben Korra.12 

Virtually all the manuscripts on which Adelard worked as translator appear to 
have been continuing products of the House of Leaming founded by Caliph Maroun 
in Baghdad two centuries before. It is reasonable to assume, therefore, lhat copies 
would be fairly widely dispersed amongst scholars in the Moslem world, although 
they would not be available through ordinary sources of trade. This is not to under­
estimate Adelard's achievement. His influence was phenomenal because he under­
stood what he was tra.nslating. 

After his return from Syria his own writing would have been his main pre­
occupation. The translation of the Zig is usually dated 1126. After Henry I's death, 
when civil war broke out between Stephen and Matilda, it is assumed that Adelard 
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returned to Bath. He was certainly there when he wrote his treatise on the astrolabe.1 3 

This can be accurately dated because iL is dedicated to Henry Plantagenct (Matilda's 
son), known to have been with his uncle, Robert of Gloucester, at this time. Henry's 
tutor was a Master Matthew, but Adelard, living close by, would have been a logical 
person to call in for lessons on astronomy and mathematics. 14 It is possible that 
Adelard also wrote his treatise on the care of falcons 15 for Henry, who as Henry n 
was later very keen on the sport. It is the earliest known manuscript on the subject, 
but not dedicated to Henry. 

The treatise on the astrolabe has had little scholarly attention. It is not the earliest 
in Europe nor the most detailed - that by Messahalla became the basis of Chaucer's 
treatise. The more important aspects of planetary theory were dealt with in Adelard's 
translation of the Zig and he states that he will not repeat what he has written lhere. 
The Zig has raised a number of interesting questions for historians of science because 
Adelard's translation is now the only available version of Al Khwarizmi's tables. 
There had been many accretions between the original authorship and Adelard's text. 
Of particular importance has been the discovery that a lthough there are references 
to Ptolcmy, and Ptolemy's figures for longitude are used with some corrections. much 
of the material has proved to be non-Ptolemaic.1G 

The astrolabe treatise is, however, interesting because of its association with 
Henry (I and because taken in connection with the Zig it givens a picture of the basic 
knowledge of astronomy in England before a complete version of Ptolemy's Almagest 
was available in Latin. It was 1175 before Gerard of Cremona made a translation from 
the Arabic version found in Spain. He was not aware that a translation was being 
made in Sicily from a Greek manuscript taken to the court of Roger II. A case has 
been made out for Adelard's return to Sicily as an old man to assist in the work on 
the Almagest,17 but by then Adelard would have been in his seventies so it is unlikely. 
The treatise on the astrolabe was probably bis last work. 

The McClean MS. in the Fitzwilliam Museum contains a more complete version 
of Adelard 's text than does the Arundel MS. in the the British Library. There are also 
rough diagrams for two climate plates and a design which relates calendar months 
and days (specified in Latin not Arabic) to the signs of the zodiac and lists the fixed 
stars which would be included as pointers on a rete. The McClean MS. includes the 
dedication to Henry and an introduction on the principles of astronomy. 

As an instrument, the astrolabe was known in Europe before Adelard's journey 
and was later used universally for astronomical observation, navigation and surveying. 
The Arabs used it for finding Mecca. It was also useful for casting horoscopes as it 
could be set to show lhe position of the fixed stars at the hour of a person's birth. 
Then, by consulting a zig, the posirions of the planets could be recorded in relation 
to this. Adelard tells Henry in his introduction that men born to high position should 
be aware of the ' house in which they are born'. He adds that the purpose of his treatise 
is to give Henry the knowledge not only of Latin texts but of what the Arabs have to 
teach concerning the movements of the spheres and the orbits of the stars. 

In the introduction 18 Adelard describes the concept of universe basic to the 
study of astronomy. The universe is spherical and various circles, projected onto a 
plane from the sphere, can be used for astronomicaJ observations. He explains the 
ecliptic and the signs of the zodiac and that in considering the course of the sun one 
must take into account the obliquity noticed by Ptolemy to be a little over 23 degrees. 

He describes the instrument itself a t the point where the Arundel version of the 
manuscript begins.19 It is a circular disc which one suspends from one's thumb, using 
the pointer on one side to take altitudes and locating the position of sta rs by revolving 
the circle of the rete above the climate plate on the other side. The climate plate gives 
the information required for a particular degree of latitude. 

Adelard handles problems of latitude and longitude by us ing his native city of 
Bath as the example. He gives Bath's latitude as 52", which is reasonably accurate. 
He explains how this is obtained by using the astrolabe, taking the altitude of the 
sun at noon at the time of the equinox and subtracting the figure from 90". Alterna­
tively the altitude of the North pole is found by using a star that never sets. (The 
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standard rule of thumb for finding latitude is to calculate the altitude of the North 
star.)20 

Adelard's measurement of longitude is, however, incorrect by 33 degrees. He 
gives it as 45 degrees West of A rin,2 L which is on the site of modern Ujjain in India. 
Bath is in fact 78° West of Ujjain. How could Adelard make such a colossal error? 

To understand what is involved one must know what is meant by Arin -
Adelard explains this in the commentary on the Zig. It was theoretically a point on 
the equator 90" from the North and South poles and 90° from the Eastern and 
Western extents of the known world. Measurement from Arin had been a Hindu 
concept, subsequently used by Ptolemy and handed on by Adelard to survive until 
the time ofColumbus.22 The measurements originally were intended to be taken from 
a great circle which extended from Lanka on the equator, through Ujjain to the 
North pole. It was a sort of Greenwich meridian. A z.ig then provided astronomical 
tables for what could be seen from Arin and if the position East or West of Arin 
was known by a certain number of degrees a local observation could be related to 
the information in a zig. According to Adelard since Bath was 45 degrees from Arin 
an event would be seen there three hours after it had been seen at Arin. 

Adelard 's error can only be explained by the great difficulty there was in deter­
mining longitude until the invention of the chronometer. Ptolemy was 20• out in his 
estimate of the length of the Mediterranean. Al Khwariz.mi corrected 10• of this. 
Then Arin was considered to be only 10• from Baghdad. This makes Adelard's mis­
calculation easier to understand. The principle is perfectly correct. 

In addition to tbe astronomical information in the treatise there are explanations 
of the use of the astrolabe for surveying and for casting horoscopes. Thumbnail 
sketches illustrate some of the points and are incorporated in the text. The more 
detailed diagrams in the McClean MS. arc here reproduced. The first of these (MC­
Ciean f. 87) appears to be a climate plate for 48° and as such would be useful to 
Henry in Northern France. The second climate plate is for 52°, the latitude Adelard 
ascribes to Bath. T he plates are not as precise as those engraved properly on brass, 
but are adequate to show stereographic projection, the principle on which planispheric 
astrolabes are based. 24 

Adelard was quite apparently a man with a tremendous variety of interests and 
this makes the study of his manuscripts very enjoyable. Tucked in amongst chemical 
formulae are to be fo und instructions on how to use a battering ram and how to 
m tke boiled sweets from sugar cane.2b In his advice on the care of falcons he urges 
th; handler not to associate with prostitutes lest he infect his bird with vermin. 

Since the ninth centenary of Adelard's birth will occur in this decade, it is grati­
fying that scholarly interest in the more serious aspects of Adclard's work still con­
tinues. Bath can be justly proud that the city is always associated with his name. 
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PLATES 2-6 

Reproduced by permission of the Director or the Fitzwilliam Museum, Cambridge, from McOean 
MS.165. 

2 Folio 86v: Final page of Adelard's 1cxt deals wi1h use or astrolabe for casting horoscopes and 
ends 'Non Peni1ebit '. He cells his reader, 'You will not be sorry if you learn to use the astrolabe.' 
3 Folio 87: First diagram of climate plate, Latitude 48°. 
Outer circle is Tropic of Capricorn. Middle circle is Equalor (called circle of Aries and Libra). Central 
circle is Tropic of Cancer. Meridian due Soulh is M (Northern side N). Circular measurements of 
altitude to Zenith arc Almucanthers 5° apart. Azimuth arc is from Oricmalis Linea 10 Occidentalis 
Linea through Zenith. Tahle gives degrees of declination o f stars from equinoctial circle. 
4 Folio 87v: Back of astrolabe (incomplete). 
This diagram lacks alidade and shadow squares. Shows calendar months, named in Latin, according 
to appropriate signs of the zodiac for each day. Cancer I O is on 1he meridian for I.he middle of June 
Folio 88: Climate Plate for Bath, Latitude 52°. 
M. Meridian, due South; A. North pole; N. North side of Meridian; B. East on line of Equinoctial 
colurc, intersecting horizon; BC. Arc o f azimuth through Zenith ; f. Intersection with Tropic of 
Cancer; h. rnterscction with Tropic of Capricorn ; L & K. Po ints used for calculating almucanthers: 
F. & G., Points on Equa1or representing 23° North and South Almucanthers arc 6° apart. 
6 Folio 88v: Incomplete design for a rete--slar pointers are lacking. Ptolemy's table of fixed stars 
would provide infonnaiion for completing the design. 
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