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Preface

The year 1992 should have been remembered as the 700th anniversary of the death of a man who changed the world. Yet the occasion passed without note. Few know of the remarkable achievements of someone who, more than any other, can be said to have invented science. When I told a friend I was writing a book about the thirteenth-century scientist Roger Bacon, he was surprised. ‘Surely,’ he said, ‘Bacon lived in Elizabethan times?’ This astonishingly original thinker has been obscured by the shadow of his unrelated and, in some ways, inferior namesake, Francis Bacon. It is telling that the otherwise authoritative volume of The Oxford History of England that deals with the thirteenth century – all 829 pages of it – makes only a single passing reference to Roger Bacon.1 Since Stewart Easton’s scholarly biography of Bacon,2 which was written in 1952, no attempt has been made to put his life into perspective in a generally accessible work. This is a terrible injustice.

Bacon’s individual inspirations are remarkable enough. When Christopher Columbus wrote to Ferdinand and Isabella of Castille to win their support for his voyages of exploration, he unknowingly used Bacon’s work to promote his cause. Columbus thought he was quoting the French Cardinal Pierre d’Ailly but the section of d’Ailly’s book he found so impressive was lifted word for word from the writings of Roger Bacon. Armando Cortesão, the respected Portuguese historian of map-making, comments that Bacon’s work was ‘exceptionally significant’3 in moving away from the stylized maps of his time to ones that used a true map projection, the first such in over a thousand years.

Equally influential was Bacon’s awareness of the importance of mathematics to science. Where his namesake, the Elizabethan wunderkind Francis Bacon, had little enthusiasm for mathematics, Roger Bacon knew that it was the mainstay of scientific thought, commenting, ‘He who is ignorant of mathematics cannot know the other sciences and the things of this world.’4 The mathematician John Wallis, writing to his colleague Gottfried Wilhelm von Leibniz towards the end of the seventeenth century, believed that in stressing the crucial importance of mathematics to natural philosophy – which was then becoming clear with the advances being made in mathematical physics – Bacon was some 400 years ahead of his time.5

Bacon was equally prescient on calendar reform. In David Ewing Duncan’s recent book on the calendar, Bacon is labelled ‘a lone genius proclaiming the truth about time’.6 Bacon’s efforts to revise the calendar, which by his time was ten days out of synchronization with reality, were unsuccessful in his own lifetime, but in 1582 Pope Gregory XIII commissioned a reform which adopted the measures Bacon had suggested. Great Britain and its colonies, America included, continued adrift in time until 1752.

John Dee, royal astrologer to Queen Elizabeth I, considered Bacon an unparalleled authority on the calendar, calling him ‘the flower of whose worthy fame can never dye nor wither’.7 Dee notes that Paul of Middelburg, the scientist and bishop born in 1446 who was to head a papal commission on calendar reform, made great use of Bacon’s work.

In optics, Bacon’s writings were vital works of reference well into the Renaissance. In 1614, for example, Professor Combach, a philosopher at the University of Marburg, republished Bacon’s optical work, calling him a ‘most eminent man’.8 There is no doubt that Bacon’s optical theories would have been known to Newton, Descartes, Huygens, and others who transformed the science of light in the seventeenth century, even if they knew nothing of the man responsible for the work. Bacon’s understanding and imagination enabled him to foresee and describe instruments such as telescopes and microscopes, as well as such flights of fantasy as horseless carriages and flying machines.

Yet despite all these remarkable contributions, and a host of smaller firsts, it was Bacon’s development of the principle of experimental science that makes him so important. For thousands of years before Bacon, and as far ahead as Newton’s time, it was normal practice to accept the word of authorities rather than to observe anew, frame hypotheses, and test them using scientific principles. But Bacon, like the modern scientists who followed him, rejected this ‘natural philosophy’. He would not accept pure argument; everything should be subjected to experiment.

So why, given this wonderful portfolio of originality, is Bacon now overlooked or under-rated? Prime responsibility has to lie with twentieth-century historians of science and their distorted view of Bacon. Typical was Lynn Thorndike, who remarked in his A History of Magic and Experimental Science that, ‘It has yet to be proved that [Bacon] made any definite original contribution to any specific science.’9 Even Stewart Easton, who had a much more rounded view, refers to Bacon as an ‘armchair scientist’.10 How could this frankly insulting image have developed?

From shortly after his death, the facts about Bacon were covered in layer after layer of myth and confusion. Although his work was known and widely used, the man himself disappeared, to be replaced by a fantasy figure. This fictional Bacon was considered a conjuror and a charlatan – a great irony, considering the effort he had put into exposing the fraudulent basis of medieval magic. So strong was this image, though, that the translator of one of his works, writing in 1659, had to excuse his subject, saying that Bacon’s name might prove an inconvenience, but once his actual words were understood, the reader would have a new perspective.11

Over time, as more and more of Bacon’s books were translated from the original Latin, his importance began to be re-evaluated. In the Victorian age, when the wonders of science and technology were being extolled around the world, Bacon was hailed as a scientific prophet, a nineteenth-century man calling out from the Middle Ages. But this image was not to last for long. Twentieth-century scholars would not allow Bacon to be represented as a visionary ahead of his time. They had a point – Bacon was medieval through and through. But in their enthusiasm to counter Victorian ideas, later historians also denied that Bacon had made any real contribution to science. Such was the fervour to disassociate from the values of the previous century that no one noticed the baby being thrown out with the bathwater.

In this book I intend to put Roger Bacon in his proper place. Not only was he one of the first to develop the concept of science itself, but also he showed how important an understanding of science is for everyone. If Bacon was an armchair scientist, it was in the same sense that Einstein, who hardly ever undertook an experiment in his whole life, was an armchair scientist. When the 800th anniversary of Bacon’s birth comes around in 2020, the response should not be the half-hearted recognition of a few academics, but something more – much more. It’s time for Roger Bacon to receive the true esteem he deserves as one of the fathers of the modern scientific world.


1

Dust Motes

In this way might a child appear a giant, and a man a mountain . . . So also we might cause the Sun, Moon and stars in appearance to descend here below . . .

Roger Bacon, Opus majus

In the early summer of 1292, in the Franciscan friary at Oxford, an old man lay dying. His eyes searched the wall for the splash of light that often fell from the thin slit window of his monastic cell. There was nothing now, just the dark stonework. That morning he had waited patiently for some light. Now it was only an hour before the shadow of Oxford Castle, just up the hill from the friary, would block the sun for the rest of the day. The waiting didn’t bother him. Waiting had become a natural part of life in the long years he had spent locked away in a prison cell. But he was disappointed not to have had the small comfort of a little light.

The old man stretched his fingers, miraculously free from rheumatics, so that even that year he had been able to write another book, his last ever. It had been slow work. He was, after all, seventy-two years old, twice the age the average peasant could expect to reach – but then he was no average peasant. The sluggish responses of his body were so frustrating for a mind that used to outrace the wind. He thought back to his most glorious year, 1267, when he had poured out a million words, scratched onto parchment with a quill pen. Yet even then, at his peak, his hands could never keep pace with the turmoil of ideas in his mind. For a few moments he slipped back to the days when he blazed with the fire of certainty knowing that the pope himself was waiting for his message.

The rustling of a robe brought him back to the present. No one entered the cell, but he was conscious of a presence outside the door. He shouted as best he could, ‘I repent of having given myself so much trouble to destroy ignorance!’

There was no response. And then, like the Holy Spirit made visible, came the light, cutting across the narrow cell and transfiguring the dancing dust motes before striking the wall – the same sight that had once delighted him in the barn of his childhood home. He smiled, realizing that he had fooled no one, especially not himself, in his repentance. Closing his eyes, he began to pray, composing himself for the end.

[image: Image]

We can only surmise the exact details of the last days of Roger Bacon. All that is recorded is that he died at the friary in Oxford, probably in June 1292, and that one of his fellow friars is said to have heard those final words of repentance.12 But it is hard to believe that he did not think back to his early years, to the Bacon homestead on the outskirts of Ilchester in the county of Somerset.

From the few references Bacon makes to his family it would seem that they were prosperous, in all likelihood the local squires. We can speculate that their home would have been grand in comparison with anything nearby, but they were more gentleman farmers than aristocrats. Of all the buildings on a country estate like theirs, the great barn was most likely to have stuck in Roger’s memory, to re-emerge many years later in his fevered daydreaming. If it were typical of its kind it would be stone-built and facing onto a cobbled courtyard like the house itself. The barn would have been a natural sanctum for a boy. The building was tall and dark, with narrow slits for windows. On a sunny day great streamers of light would thread through the barn as if the very forces that held creation together were being made visible. It may have been in the barn’s dim vastness that the young Roger fell in love with light’s glory, developing a fascination with nature that would stay with him throughout his long lifetime. As he would later write, ‘Light and colour have a special beauty beyond the other things that are brought to our senses.’13

[image: Image]

In reality, though, we don’t even know for certain the year in which Bacon was born. Most encyclopedias give it as 1214, but this is no more than a guess, based on surprisingly scant information. There is a single reference that is used to pin down the date of his birth, and that is sufficiently vague to have several possible interpretations. In the Opus tertium, the third of his masterly summaries of science written for the pope, he noted:

I have laboured diligently in sciences and languages, and forty years have passed since I first learned the alphabet. I have always been studious and for all but two of those forty years I have been in study.14

As we shall see, there is good evidence that the Opus tertium was written in 1267. Going back forty years from then takes us to 1227. But here comes a big leap of faith. If his time ‘in study’ (in the original Latin, in studio) starts with the date at which he went up to university, then it’s reasonable to infer that in 1227 Bacon was thirteen years old. This was the typical age of matriculation at Oxford or Paris, hence the magic figure of 1214 for his birth – and that’s as good as the factual link gets. But even if Bacon did matriculate at thirteen (the age wasn’t mandatory), there is still some degree of doubt about what he really meant.

If Bacon was being literal about learning the alphabet, it may well have been his primary education that began forty years earlier. Perhaps, then, he was only seven in 1227, bringing forward his birth date to 1220.

Alternatively he could have been born before 1214. It depends on just what he meant by being ‘in study’. Would this include the ten years when he may have been confined in a Paris convent for his dangerous ideas? If he had ignored this period in his comment, then we need to work back fifty years from 1267 to when Bacon began his education. If this were true, then instead of 1220 he might have been born as early as 1210.

Looking back at Bacon’s words, it seems unlikely he would say ‘forty years have passed since I first learned the alphabet’ if this forty-year span had a ten-year gap in the middle of it. It seems more reasonable that 1227 was the key date, so what needs to be decided is whether this was when he started his primary education or when he went up to university. Which of these you prefer depends on whether you think Bacon was speaking figuratively (not an unusual thing for Bacon to do) when he refers to first learning the alphabet or being literal about getting to grips with his ABC. My own preference is for the literal approach. There is no real reason for Bacon to be obscure here, so let’s make him a child of 1220.
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When he was growing up, Roger’s world – the Bacon homestead, the well-tilled fields and the nearby town of Ilchester – was thriving in the economic stability of the 1220s. Yet the boy’s first few years had brought him close to the turmoil of civil war and the all too real possibility of calamity.

When Roger was born, England was experiencing the aftermath of King John’s reign. John Lackland he was called, because he was his father’s fourth child and expected to inherit no land. Although he finally got his hands on the crown, John never rid himself of the image of powerlessness that went with his nickname. He was fated to be best remembered in folk tales as the king’s evil younger brother whose scheming made life hard for Robin Hood while Richard the Lionheart was off bravely fighting in the Third Crusade. The truth of the matter is that John was too inept to succeed in getting up to mischief in Richard’s absence. It’s true that he did try to stir things up, but he was outmanoeuvred by the administrators Richard had left in charge. Until Richard died, on 6 April 1199, injured in a skirmish with the French king’s troops, John could never escape from his brother’s shadow.

Roger Bacon’s family, staunch supporters of the monarchy that they were, must have waited in trepidation for John’s first actions after he was crowned a month later at Westminster Abbey. His track record was anything but encouraging. The Bacons were right to be concerned – it took John just five years to lose Normandy, the last of the English possessions across the Channel, to the French king, Philip II. In his repeated attempts to win it back, John succeeded only in running through his available cash with alarming speed. This meant more taxes for families such as the Bacons to pay for a war they had no interest in being pursued.

Like most of the ruling class, the Bacons were of Norman stock. By now, 150 years after the conquest, they had acclimatized to life in England and no longer thought of themselves as incomers – they had even taken an Anglo-Saxon surname. ‘Bacon’ may have come from the Saxon baccen, meaning ‘beech tree’ (the use of ‘bacon’ to mean a type of pork came later). Alternatively it could have been derived from the Germanic personal name Bacco, implying a fighter. It was the second or third generation of invaders that had quietly adopted this local name to emphasize how much they belonged. The Bacons’ hearts no longer lay across the English Channel, in the fertile fields of Normandy.

True, Roger had still been given a good Norman Christian name, a French variant of the noble Danish name Hrothgar, but it was a popular name among the incomers, and it had already been anglicized, the soft French ‘g’ replaced by the unforgiving, Anglo-Saxon pronunciation that almost made the first syllable rhyme with ‘dog’. But that was as much of the past as the Bacons wanted to cling to. A stable England was more important to them than regaining an old homeland that was beginning to seem very distant.

Frustrated by his continental failures, King John found himself what he reckoned to be an easier target, and contested the pope’s choice for Archbishop of Canterbury, Stephen Langton. But yet again he had misjudged. Pope Innocent III excommunicated John in 1209 and followed this up by encouraging Philip of France to launch an invasion. Unable to stand up to the combined might of Rome and Paris, John had to give in, not only submitting to the pope’s choice of archbishop but actually surrendering England to Rome. While the transfer of power was symbolic – John immediately received it back as a fiefdom – the message was plain. Like most of the king’s mistakes, this one was expensive for his subjects, whose taxes were raised yet again to cover the annual tribute the pope now levied. They were paying rent on their own country.

By 1215, the hierarchy of England had suffered enough of John’s ruinous political incompetence. The barons, a heavyweight aristocracy largely descended from the invading Norman chieftains, revolted, capturing London in May. A month later, on the banks of the Thames at Runnymede, John gave way to all-round pressure to ratify a charter that clarified the rights to be granted in compensation for the barons’ submission to their king. This great charter, or Magna Carta, was to become the forerunner of all modern constitutions. At first, however, the king showed little sign of changing his ways, so the barons held on to London and invited Louis, the French dauphin, to invade England. By the time John died, in 1216, Louis and the barons held much of the south-east. The country was under siege from a foreign power. There was every chance that once again it would fall to an invasion from across the Channel.

These were the unsettled times into which Roger Bacon was born. Yet, though the threat from the barons’ revolt was real, once John was out of the way it didn’t take long to untangle the mess he had left behind. The new king, Henry III, was only nine years old, but he had a very skilful regent council in the respected Earl Marshall William, the papal legate Nicholas, and the Bishop of Winchester, Peter des Roches. This triumvirate soon made sure that the wind was taken out of the rebels’ sails by wholeheartedly supporting an updated version of the Magna Carta. By the end of 1217, Louis was gone and the country was settling down to stability.

For the middle ranks in the areas of the countryside that had not been overrun by the French, life was better than it had been for a long time. The economy was growing, fuelled by increasingly effective farming. To the well-off, the Bacons included, food was becoming less a simple means of staving off hunger, and more a source of pleasure as oil, wine, and spices began to arrive from overseas. For the first time in many years, life expectancy was on the increase. On average, in John’s reign a man could hope to live until he was thirty-five, while a woman, with the extra risk of death in childbirth, had an average life expectancy of just thirty-one years.15 The Bacons could expect perhaps twenty years more, and Roger himself would live into his seventies.

Altogether, things were looking good. Even the runaway inflation that the country was suffering proved a boon for the Bacon household. There is something that sounds remarkably modern about inflation. But as long as there has been currency, there has been the possibility that prices will rise and the value of the coins in your hand will drop. King John’s heavy taxation wouldn’t have helped, but the thirteenth-century inflation was also fuelled by demand from the Continent for the superb wool from the English sheep flocks. The more popular the wool and other English products, the easier it was for merchants to lever up the prices.

Inflation was good news for the mint near the Bacons’ home at Ilchester. As cash was worth less, more of it was needed to pay for everyday purchases. The production of coins went into overdrive: during King John’s reign the amount of currency in circulation had more than doubled, to around £300,000.16

This was also good news for the Bacons. Rising prices were driving up the cash value of agricultural products, and landowners were doing very nicely for themselves. Traditionally, the landed gentry had rented their fields to tenants, but in such times of inflation the income from rent could not keep up with the decreasing value of the currency, while the price of crops stayed well ahead. So the Bacon family would have taken every opportunity to pull their land into ‘demesne’ – repossessing it and working it directly for the benefit of their own household.

The changes that were sweeping the countryside also led to the expansion of nearby Ilchester. The town had its roots in the Roman fort of Lindinis, and by the time of the Domesday Book in 1086 it had become Givelcestre, ‘the fort on the river Givel’, after the medieval name of the River Yeo. Already by Roger’s day the ‘G’ had been dropped, and in the broad local accent the name sounded like ‘eel-chester’. The town had become a bustling centre of commerce as shops and market stalls sprang up to cope with the excess produce of landowners such as the Bacons. The town was nicely located for trade – it lay near the border with Dorset and almost bridging the two counties. When the Warwickshire historian John Rous was writing about Bacon in the mid-1400s – the first reference we have to Roger’s place of birth – he made the mistake of saying that Bacon was born at ‘Ilchester in Dorset’.17

There is no direct evidence to back up Rous’s claim that this is where Bacon was born. It is quite possible that Ilchester and Bisley in Gloucestershire, which has also laid claim to Bacon, both wanted to be his birthplace in the same way that medieval monasteries exploited the relics they owned, and on occasion even raiding other religious sites to increase their share of attractions. The financial draw of tourism is nothing new. Relics and rumour of the famous, especially anyone with a mystical reputation, drew in pilgrims and medieval tourists and their spending power.

In addition, the monasteries were not above fakery. All the evidence is, for example, that the supposed burial of King Arthur and Guinevere in the chancel of Glastonbury Abbey, where their ‘grave’ can still be seen today, was just such a medieval piece of fabricated tourist bait. It worked – Glastonbury’s George and Pilgrim Inn stands proudly today much as it did in 1490, when Abbot Selwood presented it to the chamberlain of the abbey to accommodate the busy trade in pilgrims who flocked into the town. Could it have been that Ilchester and Bisley had a similar agenda?

As we have seen, Ilchester was a significant town, which in Bacon’s time had its own mint that went on coining money until 1248. Bisley was (and is) much smaller. It certainly existed in Bacon’s time, being listed, as was Ilchester, in the Domesday Book, but it has always been a quiet backwater. Of the two, Ilchester was the more likely to bend history for its own ends, having more to gain from attracting passing trade. Yet it was also more likely to have been home to a family as rich as the Bacons without preserving any reminders of their existence in the form of monuments or documents. In a place the size of Bisley the Bacon family would have been much more memorable. On balance, Ilchester seems the more likely of the two.

The town would have seemed an exotic and exciting place to the young Roger but, if his upbringing was typical of the time, the centre of his early life would have remained the Bacon homestead. As the family’s wealth increased, they ploughed it into their home and their business. The main house and the principal barn were probably built of stone, with traditional single-level living quarters dominated by a great hall, an open space to rival the barn, with a single aisle of stone arches down one side. It would have been a dim and draughty place as window glass was the privilege of the very rich, but, with a roaring fire in the evening and tables for the Bacons’ workers to gather round, it would have been warm and welcoming.

We can imagine that, until he was thirteen, Roger would have spent most of his time around the courtyard and roaming the estate, largely unsupervised. When he wasn’t left to his own devices, he would have been given some basic tutoring, perhaps by the local priest, in reading, simple arithmetic and the essentials of Latin. This was for practical reasons. Roger was not the eldest son, so the inheritance from the family would never be his. The natural assumption would be that he would take up arms in the service of one of the barons, or possibly enter the priesthood – priests were in considerable demand at this time, as new churches were springing up across the land. Ideally, at least if he became a man-at-arms, he would wed a rich widow or a girl with a good dowry to give him a solid financial basis. A hundred years before, this would have been quite likely for a priest too, but Rome’s new insistence that clerics stayed unmarried had finally won over the most reactionary of English parishes.

For landholders such as Bacon’s father, the idea of Roger moving away from the countryside and becoming a full-time scholar would have been unthinkable. The land was such an integral part of life that to abandon it for some abstract concept of learning would simply not have been an option. When the sixteenth-century writer of The Famous Historie of Fryer Bacon, a collection of folk tales about Bacon, was describing how his life in the university began, he imagined that Roger would have met with stiff resistance from his father:

‘Boy,’ [his father] said, ‘you are not going to be a priest. There’s no reason why you should be any more learned than me. You can already use the almanac to see when it’s best to sow wheat and barley and peas and beans. I can teach you when and where to sell grain and cattle, as I’ve got every detail of the fairs and markets fixed in my memory, just as Sir John, the priest, can say mass without reading it.

‘Take this whip. I’m going to teach you how to use it, and it’ll be much more profitable to you than wasting your time with Latin.’

Before Roger could reply his father silenced him. ‘Follow my counsel or by the mass you’ll feel my hand in anger.’18

(The original, rather quirky language of The Famous Historie has been rendered into modern English here and in other quotations in this book – a sample of the original text is in Appendix I.) In the story Roger soon escaped and ran away first to a convent (at the time, the term applied as much to a monastery or friary as a nunnery) and from there to university. It’s easy to understand why the writer of The Famous Historie thought this might have happened – it would have been a real enough possibility for many families and in fact bears an uncanny resemblance to the real story of Isaac Newton, born in 1642, some fifty years after the Historie was written. Although Newton didn’t run away, he was pressed by his mother to abandon his hopes for an academic future and to take over the farm. In part, he engineered his escape by repeatedly neglecting the duties he was given. Even when he did escape, his mother tried to keep Newton at home by underfunding him, forcing him to work his way through his early years at Cambridge.

Luckily for Roger, though, his was no archetypal country squire’s family for whom the most intellectual challenge was deciding which beast to hunt next. Roger’s father had a high regard for learning – we know that at least two of his sons became academics19 and that Bacon senior was prepared to support them financially, and also that his parents were more than happy to encourage Roger in his pursuit of education.

At that time, local schools were springing up around the country to cope with the rising demand for clergymen, lawyers, and administrators, but there was only one seat of learning in the whole of England that had a truly international reputation – the University of Oxford. When Roger reached the age of thirteen it was decided to send him away to get the best education money could buy.

Money would certainly have come into it. Entrance to the university was decided not by examination, but by the ability to pay for board, food, and tuition. So, often it was more the boy’s parents who decided on his career than the boy himself. This is obvious from a sample letter included in a formulary, a guide to writing letters and legal documents produced around the time Bacon was at Oxford.20 It contains a model note from a mother to her son at the Oxford schools, telling him that he is studying there because she has dedicated him to God from birth. Yet Bacon’s love of scholarship ran so deep that it seems likely he went to Oxford, not because of his parents’ wishes but of his own volition.

If Bacon was born in 1220, he is likely to have gone up to Oxford around 1233. Unlike his fictional alter ego in The Famous Historie, Roger could travel to Oxford without having to run away or enter a convent. He was acting with his father’s blessing. Even so, his life was about to be turned upside-down in the first of a series of upheavals that would bring him inexorably towards the invention of science. At the age of thirteen he was moving from a quiet country home to a rowdy environment in which learning and death went side by side. Roger Bacon had ceased to be a child. Now he was a scholar.
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