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INTRODUCTION

This is a book for those who teach courses on European and world history at the university and college level. Although its author is an historian of science, it is not meant to be a history of science or to cover the standard topical register of the history of science; it is for historians who teach the social, political, cultural, and intellectual history of Europe, and aims to provide them with materials that can broaden their approach to include activities often set aside in survey courses as technical, specialist, and arcane.

Although there is general agreement that science has become a major force in world history, it has tended to resist incorporation into overarching historical narratives. To be sure, there are some excellent textbook aids to understanding the history of science and technology on the large scale,1 but these accounts conform to stories forged within the disciplinary confines of their own specialties. If the teacher of historical survey courses wishes to make use of them, it will be possible only by virtue of buying into those stories themselves, which tend to displace the other stories that a general historical survey course may well prefer to privilege. This book, by contrast, endeavours to provide materials that can be used for a wide range of approaches, leaving to the course’s instructor decisions about what place the chosen extracts should play in his or her particular course. In some cases that place may seem fairly obvious (as with the pieces by Petty and Malthus), whereas in others the relevance of the passages to some extra-scientific theme will remain for the instructor’s own determination. The introductory remarks accompanying each extract will point out possible directions, as will, less directively, the annotations, but the hope is that historians, whatever their specialty, will find material of interest here that can sometimes provide new angles of approach to otherwise familiar terrain. Links between different passages are noted where appropriate (between Acosta and Halley, for example), but such links are not intended to exhaust the possibilities of the material. The book aims at stimulating the perception of connections and of distant contexts rather than mandating them.

The historian looking for primary-source material in English to assign to students is nowadays faced with an embarrassment of riches: so much is available online, in facsimile as well as in transcribed form, that merely offering to present selections from the history of science might seem otiose. However, the purpose of this volume is to make available selections that represent in some fashion a characteristic, if sometimes also extraordinary, practice or activity to be found in the world in which it took place, and thereby to augment the student’s perception of the interconnections between things in the past, in which technical knowledge enterprises (if that expression can stand as a capacious term for scientific work) formed part of the fabric of human life. In a sense, such materials could be assembled almost at random, since all would in some way or another embody this general property. But from a pedagogical perspective the items assembled here are, while various, all notable for their revelation of practices, tendencies or directions that were commonly understood at the time, or that would be brought fully to life at later times, or even would be unknowingly replicated in future endeavours of which their authors knew nothing. In this latter sense, the history of science is always teleological, the interest or significance of an episode deriving from what it reveals about processes and tendencies that are largely latent in that episode’s present, but fully realised in later periods. At the same time, the commonplace can also reveal much: whether Lilly’s astrological assumptions, widely shared among his contemporaries, or the technical conventions of Sacrobosco’s De Sphaera—then generally known among the literate, even if less familiar to the light-drenched urban dwellers of today.2

Technical content has been kept to a reasonable minimum in the materials presented here, but it has not been eliminated. To have done so would have betrayed one of the central purposes of the book, which is to allow the integration of procedures that were routine or else emergent, and that were in some way consequential for the societies in which they were embedded, into the narratives that historians weave. No one will be overcome by the technical demands of the following extracts, although some of the extracts may require close attention. Understanding them helps in training the historian’s (and the student’s) mind to enter into ways of being that structured worlds of the past, whether these involved astrological prognostication or trade winds.

The texts and authors included here could be expanded indefinitely, of course, by the very nature of the enterprise. The fact that these texts are principally western European, and written by (usually) well-to-do men, reflects certain cultural dominances and hegemonies that are part and parcel of the history of scientific cultures, and may help to explain some related dominances and hegemonies in European history more generally. The presentation of the materials follows a broad chronological sequence, but is deliberately non-systematic: my intention is to avoid the imposition of an overarching narrative, however much readers may choose to infer one.

1Good examples include Lesley B. Cormack and Andrew Ede, A History of Science in Society: From Philosophy to Utility, 3nd ed. (Toronto: University of Toronto Press, 2016); Peter J. Bowler and Iwan Morus, Making Modern Science: A Historical Survey (Chicago: University of Chicago Press, 2005).

2The early stages of that modern light-drenching are represented in the piece by Murdoch on coal gas.
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NAVIGATING
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One of the more notable aspects of intellectual endeavour in the High Middle Ages is the disjunction between theoretical knowledge (the preserve of the literate) and practical knowledge. This is especially well known in the case of cathedral building, where the highly skilled builders seem to have eschewed formal, written architectural plans and calculations derived from theory-based mechanical engineering in favour of informal artisanal judgments and assessments as the work proceeded. A curious example of this uneasy relationship is provided by an unusual text from the thirteenth century, Petrus Peregrinus’s letter “On the Magnet” (dated 1269), in which Petrus discusses, in Latin, the learned language, practical instruments of the sort recently adopted into European navigational practice (the magnetic compass), together with a strikingly systematic experimental, or deliberately experiential, investigation of the properties of magnetic stones, as well as a consideration of possible theoretical explanations of this remarkable behaviour. Petrus describes his concern accordingly as being with “philosophical instruments,” a notable combination of purposes.

Source: Petrus Peregrinus, On the Magnet, trans. Brother Arnold (New York: McGraw, 1904). Public domain. Part I, chaps. 1–10; Part II, chap. 3.

Part I

Chapter I

Purpose of this work

Dearest of Friends:

At your earnest request, I will now make known to you, in an unpolished narrative, the undoubted though hidden virtue of the lodestone,1 concerning which philosophers up to the present time give us no information, because it is characteristic of good things to be hidden in darkness until they are brought to light by application to public utility. Out of affection for you, I will write in a simple style about things entirely unknown to the ordinary individual. Nevertheless I will speak only of the manifest properties of the lodestone, because this tract will form part of a work on the construction of philosophical instruments.2 The disclosing of the hidden properties of this stone is like the art of the sculptor by which he brings figures and seals into existence. Although I may call the matters about which you inquire evident and of inestimable value, they are considered by common folk to be illusions and mere creations of the imagination. But the things that are hidden from the multitude will become clear to astrologers and students of nature, and will constitute their delight, as they will also be of great help to those that are old and more learned.

Chapter II

Qualifications of the experimenter

You must know, my dear friend, that whoever wishes to experiment, should be acquainted with the nature of things, and should not be ignorant of the motion of the celestial bodies. He must also be skillful in manipulation in order that, by means of this stone, he may produce these marvelous effects. Through his own industry he can, to some extent, indeed, correct the errors that a mathematician would inevitably make if he were lacking in dexterity.3 Besides, in such occult4 experimentation, great skill is required, for very frequently without it the desired result cannot be obtained, because there are many things in the domain of reason which demand this manual dexterity.

Chapter III

Characteristics of a good lodestone

The lodestone selected must be distinguished by four marks—its color, homogeneity, weight and strength. Its color should be iron-like, pale, slightly bluish or indigo, just as polished iron becomes when exposed to the corroding atmosphere. I have never yet seen a stone of such description which did not produce wonderful effects. Such stones are found most frequently in northern countries, as is attested by sailors who frequent places on the northern seas, notably in Normandy, Flanders and Picardy. This stone should also be of homogeneous material; one having reddish spots and small holes in it should not be chosen; yet a lodestone is hardly ever found entirely free from such blemishes. On account of uniformity in its composition and the compactness of its innermost parts, such a stone is heavy and therefore more valuable. Its strength is known by its vigorous attraction for a large mass of iron; further on I will explain the nature of this attraction. If you chance to see a stone with all these characteristics, secure it if you can.

Chapter IV

How to distinguish the poles of a lodestone

I wish to inform you that this stone bears in itself the likeness of the heavens, as I will now clearly demonstrate. There are in the heavens two points more important than all others, because on them, as on pivots, the celestial sphere revolves: these points are called, one the Arctic or north pole, the other the Antarctic or south pole. Similarly you must fully realize that in this stone there are two points styled respectively the north pole and the south pole.5 If you are very careful, you can discover these two points in a general way. One method for doing so is the following: with an instrument with which crystals and other stones are rounded let a lodestone be made into a globe and then polished. A needle or an elongated piece of iron is then placed on top of the lodestone and a line is drawn in the direction of the needle or iron, thus dividing the stone into two equal parts. The needle is next placed on another part of the stone and a second median line drawn. If desired, this operation may be performed on many different parts, and undoubtedly all these lines will meet in two points just as all meridian or azimuth circles meet in the two opposite poles of the globe. One of these is the north pole, the other the south pole. Proof of this will be found in a subsequent chapter of this tract. A second method for determining these important points is this: note the place on the above-mentioned spherical lodestone where the point of the needle clings most frequently and most strongly; for this will be one of the poles as discovered by the previous method. In order to determine this point exactly, break off a small piece of the needle or iron so as to obtain a fragment about the length of two fingernails; then put it on the spot which was found to be the pole by the former operation. If the fragment stands perpendicular to the stone, then that is, unquestionably, the pole sought; if not, then move the iron fragment about until it becomes so; mark this point carefully; on the opposite end another point may be found in a similar manner. If all this has been done rightly, and if the stone is homogeneous throughout and a choice specimen, these two points will be diametrically opposite, like the poles of a sphere.

Chapter V

How to discover the poles of a lodestone and how to tell which is north and which south

The poles of a lodestone having been located in a general way, you will determine which is north and which south in the following manner: take a wooden vessel rounded like a platter or dish, and in it place the stone in such a way that the two poles will be equidistant from the edge of the vessel; then place the dish in another and larger vessel full of water, so that the stone in the first-mentioned dish may be like a sailor in a boat. The second vessel should be of considerable size so that the first may resemble a ship floating in a river or on the sea. I insist upon the larger size of the second vessel in order that the natural tendency of the lodestone may not be impeded by contact of one vessel against the sides of the other. When the stone has been thus placed, it will turn the dish round until the north pole lies in the direction of the north pole of the heavens, and the south pole of the stone points to the south pole of the heavens. Even if the stone be moved a thousand times away from its position, it will return thereto a thousand times, as by natural instinct. Since the north and south parts of the heavens are known, these same points will then be easily recognized in the stone because each part of the lodestone will turn to the corresponding one of the heavens.

Chapter VI

How one lodestone attracts another

When you have discovered the north and the south pole in your lodestone, mark them both carefully, so that by means of these indentations they may be distinguished whenever necessary. Should you wish to see how one lodestone attracts another, then, with two lodestones selected and prepared as mentioned in the preceding chapter, proceed as follows: Place one in its dish that it may float about as a sailor in a skiff, and let its poles which have already been determined be equidistant from the horizon, i.e., from the edge of the vessel. Taking the other stone in your hand, approach its north pole to the south pole of the lodestone floating in the vessel; the latter will follow the stone in your hand as if longing to cling to it. If, conversely, you bring the south end of the lodestone in your hand toward the north end of the floating lodestone, the same phenomenon will occur; namely, the floating lodestone will follow the one in your hand. Know then that this is the law: the north pole of one lodestone attracts the south pole of another, while the south pole attracts the north. Should you proceed otherwise and bring the north pole of one near the north pole of another, the one you hold in your hand will seem to put the floating one to flight. If the south pole of one is brought near the south pole of another, the same will happen. This is because the north pole of one seeks the south pole of the other, and therefore repels the north pole. A proof of this is that finally the north pole becomes united with the south pole. Likewise if the south pole is stretched out towards the south pole of the floating lodestone, you will observe the latter to be repelled, which does not occur, as said before, when the north pole is extended towards the south. Hence the silliness of certain persons is manifest, who claim that just as scammony6 attracts jaundice on account of a similarity between them, so one lodestone attracts another even more strongly than it does iron, a fact which they [conjecture falsely but which is] really true as shown by experiment.

Chapter VII

How iron touched by a lodestone turns towards the poles of the world

It is well known to all who have made the experiment, that when an elongated piece of iron has touched a lodestone and is then fastened to a light block of wood or to a straw and made float on water, one end will turn to the star which has been called the Sailor’s star7 because it is near the pole; the truth is, however, that it does not point to the star but to the pole itself. A proof of this will be furnished in a following chapter. The other end of the iron will point in an opposite direction. But as to which end of the iron will turn towards the north and which to the south, you will observe that that part of the iron which has touched the south pole of the lodestone will point to the north and conversely, that part which had been in contact with the north pole will turn to the south. Though this appears marvelous to the uninitiated, yet it is known with certainty to those who have tried the experiment.8

Chapter VIII

How a lodestone attracts iron

If you wish the stone, according to its natural desire, to attract iron, proceed as follows: mark the north end of the iron and towards this end approach the south pole of the stone, when it will be found to follow the latter. Or, on the contrary, to the south part of the iron present the north pole of the stone and the latter will attract it without any difficulty. Should you, however, do the opposite, namely, if you bring the north end of the stone towards the north pole of the iron, you will notice the iron turn round until its south pole unites with the north end of the lodestone. The same thing will occur when the south end of the lodestone is brought near the south pole of the iron. Should force be exerted at either pole, so that when the south pole of the iron is made touch the south end of the stone, then the virtue in the iron will be easily altered in such a manner that what was before the south end will now become the north and conversely. The cause is that the last impression acts, confounds, or counteracts and alters the force of the original movement.

Chapter IX

Why the north pole of one lodestone attracts the south pole of another and vice versa

As already stated, the north pole of one lodestone attracts the south pole of another and conversely; in this case the virtue of the stronger becomes active, whilst that of the weaker becomes obedient or passive. I consider the following to be the cause of this phenomenon: the active agent requires a passive subject, not merely to be joined to it, but also to be united with it, so that the two make but one by nature. In the case of this wonderful lodestone this may be shown in the following manner: Take a lodestone which you may call A DA D, in which A is the north pole and D the south; cut this stone into two parts, so that you may have two distinct stones; place the stone having the pole A so that it may float on water and you will observe that A turns towards the north as before; the breaking did not destroy the properties of the parts of the stone, since it is homogeneous; hence it follows that the part of the stone at the point of fracture, which may be marked B, must be a south pole; this broken part of which we are now speaking may be called A BA B. The other, which contains D, should then be placed so as to float on water, when you will see D point towards the south because it is a south pole; but the other end at the point of fracture, lettered C, will be a north pole; this stone may now be named C D. If we consider the first stone as the active agent, then the second, or C D, will be the passive subject. You will also notice that the ends of the two stones which before their separation were together, after breaking will become one a north pole and the other a south pole. If now these same broken portions are brought near each other, one will attract the other, so that they will again be joined at the points B and C, where the fracture occurred. Thus, by natural instinct, one single stone will be formed as before. This may be demonstrated fully by cementing the parts together, when the same effects will be produced as before the stone was broken. As you will perceive from this experiment, the active agent desires to become one with the passive subject because of the similarity that exists between them. Hence C, being a north pole, must be brought close to B, so that the agent and its subject may form one and the same straight line in the order A B, C D and B and C being at the same point. In this union the identity of the extreme parts is retained and preserved just as they were at first; for A is the north pole in the entire line as it was in the divided one; so also D is the south pole as it was in the divided passive subject, but B and C have been made effectually into one. In the same way it happens that if A be joined to D so as to make the two lines one, in virtue of this union due to attraction in the order C D A B, then A and D will constitute but one point, the identity of the extreme parts will remain unchanged just as they were before being brought together, for C is a north pole and B a south, as during their separation. If you proceed in a different fashion, this identity or similarity of parts will not be preserved; for you will perceive that if C, a north pole, be joined to A, a north pole, contrary to the demonstrated truth, and from these two lines a single one, B A C D, is formed, as D was a south pole before the parts were united, it is then necessary that the other extremity should be a north pole, and as B is a south pole, the identity of the parts of the former similarity is destroyed. If you make B the south pole as it was before they united, then D must become north, though it was south in the original stone; in this way neither the identity nor similarity of parts is preserved. It is becoming that when the two are united into one, they should bear the same likeness as the agent, otherwise nature would be called upon to do what is impossible. The same incongruity would occur if you were to join B with D so as to make the line A B D C, as is plain to any person who reflects a moment. Nature, therefore, aims at being and also at acting in the best manner possible; it selects the former motion and order rather than the second because the identity is better preserved. From all this it is evident why the north pole attracts the south and conversely, and also why the south pole does not attract the south pole and the north pole does not attract the north.

Chapter X

An inquiry into the cause of the natural virtue of the lodestone9

Certain persons who were but poor investigators of nature held the opinion that the force with which a lodestone draws iron, is found in the mineral veins themselves from which the stone is obtained; whence they claim that the iron turns towards the poles of the earth, only because of the numerous iron mines found there. But such persons are ignorant of the fact that in many different parts of the globe the lodestone is found; from which it would follow that the iron needle should turn in different directions according to the locality; but this is contrary to experience. Secondly, these individuals do not seem to know that the places under the poles are uninhabitable because there one-half the year is day and the other half night. Hence it is most silly to imagine that the lodestone should come to us from such places. Since the lodestone points to the south as well as to the north, it is evident from the foregoing chapters that we must conclude that not only from the north pole but also from the south pole rather than from the veins of the mines virtue flows into the poles of the lodestone. This follows from the consideration that wherever a man may be, he finds the stone pointing to the heavens in accordance with the position of the meridian; but all meridians meet in the poles of the world; hence it is manifest that from the poles of the world, the poles of the lodestone receive their virtue.10 Another necessary consequence of this is that the needle does not point to the pole star, since the meridians do not intersect in that star but in the poles of the world. In every region, the pole star is always found outside the meridian except twice in each complete revolution of the heavens. From all these considerations, it is clear that the poles of the lodestone derive their virtue from the poles of the heavens. As regards the other parts of the stone, the right conclusion is, that they obtain their virtue from the other parts of the heavens, so that we may infer that not only the poles of the stone receive their virtue and influence from the poles of the world, but likewise also the other parts, or the entire stone from the entire heavens. You may test this in the following manner: A round lodestone on which the poles are marked is placed on two sharp styles as pivots having one pivot under each pole so that the lodestone may easily revolve on these pivots. Having done this, make sure that it is equally balanced and that it turns smoothly on the pivots. Repeat this several times at different hours of the day and always with the utmost care. Then place the stone with its axis in the meridian, the poles resting on the pivots. Let it be moved after the manner of bracelets so that the elevation and depression of the poles may equal the elevation and depressions of the poles of the heavens of the place in which you are experimenting. If now the stone be moved according to the motion of the heavens, you will be delighted in having discovered such a wonderful secret; but if not, ascribe the failure to your own lack of skill rather than to a defect in nature.11 Moreover, in this position I consider the strength of the lodestone to be best preserved. When it is placed differently, i.e., not in the meridian, I think its virtue is weakened or obscured rather than maintained. With such an instrument you will need no timepiece, for by it you can know the ascendant at any hour you please, as well as all other dispositions of the heavens which are sought for by astrologers.

Part II

…

Chapter III

The art of making a wheel of perpetual motion12

In this chapter I will make known to you the construction of a wheel which in a remarkable manner moves continuously. I have seen many persons vainly busy themselves and even becoming exhausted with much labor in their endeavors to invent such a wheel. But these invariably failed to notice that by means of the virtue or power of the lodestone all difficulty can be overcome. For the construction of such a wheel, take a silver capsule like that of a concave mirror, and worked on the outside with fine carving and perforations, not only for the sake of beauty, but also for the purpose of diminishing its weight. You should manage also that the eye of the unskilled may not perceive what is cunningly placed inside. Within let there be iron nails or teeth of equal weight fastened to the periphery of the wheel in a slanting direction, close to one another so that their distance apart may not be more than the thickness of a bean or a pea; the wheel itself must be of uniform weight throughout. Fasten the middle of the axis about which the wheel revolves so that the said axis may always remain immovable. Add thereto a silver bar, and at its extremity affix a lodestone placed between two capsules and prepared in the following way: When it has been rounded and its poles marked as said before, let it be shaped like an egg; leaving the poles untouched, file down the intervening parts so that thus flattened and occupying less space, it may not touch the sides of the capsules when the wheel revolves. Thus prepared, let it be attached to the silver rod just as a precious stone is placed in a ring; let the north pole be then turned towards the teeth or cogs of the wheel somewhat slantingly so that the virtue of the stone may not flow diametrically into the iron teeth, but at a certain angle; consequently when one of the teeth comes near the north pole and owing to the impetus of the wheel passes it, it then approaches the south pole from which it is rather driven away than attracted, as is evident from the law given in a preceding chapter. Therefore such a tooth would be constantly attracted and constantly repelled. In order that the wheel may do its work more speedily, place within the box a small rounded weight made of brass or silver of such a size that it may be caught between each pair of teeth; consequently as the movement of the wheel is continuous in one direction, so the fall of the weight will be continuous in the other. Being caught between the teeth of a wheel which is continuously revolving, it seeks the centre of the earth in virtue of its own weight, thereby aiding the motion of the teeth and preventing them from coming to rest in a direct line with the lodestone. Let the places between the teeth be suitably hollowed out so that they may easily catch the body in its fall, as shown in the diagram above [Figure 1.1].

[image: ]

Figure 1.1  Perpetual motion wheel.

Farewell: finished in camp at the siege of Lucera on the eighth day of August, Anno Domini MCCLXIX.

1Lodestone (sometimes “loadstone”) is naturally occurring magnetic rock (largely magnetite) that has a high iron content, rendering it magnetically polarizable by terrestrial magnetism.

2The idea of a “philosophical instrument” implied that the work of the instrument supplied knowledge concerning the nature of natural phenomena rather than simply being useful for practical purposes. Nonetheless, in this text Petrus focuses on precisely the use of magnetic instruments rather than on their natural–philosophical meanings.

3Petrus stresses here the artisanal dimension of working with the lodestone rather than the theoretical dimension represented by “mathematicians.”

4“Occult” meaning, literally, “hidden.” This work on the lodestone counts as occult because the causes of magnetic behavior were not manifest.

5Compare this discussion of the poles in the heavens and on a lodestone with the approach taken by Gilbert (Chapter 6). For Gilbert, the poles on a lodestone reflect the poles of a revolving earth, not the poles of a revolving celestial sphere carrying the entire heavens around with it.

6A purgative resin extracted from Convolvulus (bindweed).

7That is, Polaris, the pole star, which was sometimes also called, significantly, the “lode star,” or guiding star.

8An implication of experientially verifiable marvels, a notion reminiscent of Francis ­Bacon’s philosophy.

9This chapter is strikingly “natural philosophical” in tone, concerned with philosophical causal explanation rather than with instrumental use of the lodestone.

10Note again that by “poles of the world” Petrus refers to the poles of the celestial sphere, not to the poles of the earth; the poles, like latitudes, were prototypically ­celestial points and lines, only secondarily reflected by the surface of the central spherical earth. Only when the earth was displaced and put in motion by Copernicus did this sense of priority begin to change.

11To be clear: Petrus is asserting here that the spherical lodestone, properly mounted and oriented, will replicate the motions of the heavens by itself revolving on its axis. If this experiment were to fail, the failure would merely demonstrate the incompetence of the experimenter.

12Like the preceding material, this chapter shows that Petrus’s apparently forward-looking, “scientific” treatise nonetheless incorporates ideas and experimental findings that would not now be accepted.


2

MODELLING A DISPUTATION (QUAESTIO FROM AQUINAS)

[image: ]

The most characteristic academic exercise in the medieval university was the disputation. A student needed to display skill at formal disputation in order to graduate at any level, or degree, whether the bachelor’s, master’s, or doctor’s; consequently, developing such skill by participating in disputations was a regular part of university life. The standard form was that of oppositional contestation: there were only two sides to the argument, each directly opposed to the other. A proposition was introduced, and one participant charged to uphold it; his opponent’s task was to deny it. The arguments were judged by masters as to their logical validity and dexterity (according to the precise taught forms of the syllogism), as well as on their content, which would typically draw on a knowledge of relevant authoritative texts, such as those of Aristotle. The literary version of a disputation was the genre known as Quaestiones, and the following extracts are from the work of a master of the form, the great thirteenth-century theologian Thomas Aquinas. Among the many things to be learned from Aquinas’s discussion is what it might be like to inhabit a world that contains angels and miracles.

Source: Thomas Aquinas, Disputed Questions concerning the Power of God, trans. the English Dominican Fathers (Westminster, MD: The Newman Press, 1952, reprint of 1932 edition). Public Domain. Q. VI: Article I (selections).

Q. VI: Article I

Can God Do Anything in Creatures That is Beyond Nature, Against Nature, Or Contrary to the Course of Nature?

{Con. Gen. iii, 98, 99, 100}

THE first point of inquiry is whether God can do anything in creatures that is beyond or against nature, or contrary to the course of nature: and seemingly he cannot.

1.The (ordinary) gloss1 on Romans xi, 24, Contrary to nature thou wert grafted, says: “God the author of all natures does nothing against nature.”

2.Another gloss on the same passage observes: “God can no more act against the law of nature than he can act against himself.” Now he can nowise act against himself because he cannot deny himself (2 Tim. ii, 13). Therefore he cannot act against the order of nature.

3.Just as the order of human justice derives from divine justice, so does the order of nature derive from divine wisdom since it is this that orders all things sweetly (Wis. viii, x). Now God cannot act against the order of human justice: further, he would be the cause of sin which alone is contrary to the order of justice. Since then God’s wisdom is no less than his justice, it would seem that neither can he act against the order of nature.

4.Whenever God works in creatures through the innate laws of nature, he does not act against the course of nature. Now God cannot fittingly work in a creature independently of the innate laws of nature. Therefore he cannot fittingly work against the course of nature. The minor proposition is proved as follows. Augustine says (De Trin. iii, 11, 12) that visible apparitions were shown to the patriarchs by means of the angelic ministrations, inasmuch as God governs bodies through spirits. In like manner he governs the lower bodies through the higher (ibid. 4): and it may also be said that he directs all effects through their causes. Since then the laws of nature are implanted in natural causes, it would seem that God cannot fittingly work in natural effects, except by means of the natural laws: and thus he will do nothing contrary to the course of nature.

5.God cannot make yes and no to be true at the same time: because since this is incompatible with the very nature of being as such, it is also incompatible with a creature: and the first of things created was being (De Causis, p. 54). Now the aforesaid principle, being the first principle of all, to which all others are reduced (Metaph. iv), must be implied in every necessary proposition, and its opposite in every impossible proposition. Since then things that are contrary to the course of nature are impossible in nature, for instance that a blind man be made to see, or a dead man to live, they imply the opposite of the aforesaid proposition. Therefore God cannot do what is contrary to the course of nature.

6.A gloss on Ephesians iii says that God does not change his will so as to act against the causes which he had established by his will. Now God established natural causes by his will. Therefore he neither does nor can do anything contrary to them, inasmuch as he cannot change: for to do anything contrary to that which one has deliberately decided would seem to point to a change in one’s will.

7.The good of the universe is a good of order, and to this the course of nature belongs. But God cannot act against the good of the universe, since it is due to his sovereign goodness that all things are good in relation to the order of the universe. Therefore God cannot do anything contrary to the order of nature.

8.God cannot be the cause of evil. Now according to Augustine (De Nat. Boni iv) evil is the privation of measure, form and order. Therefore God cannot do anything contrary to the course of nature which belongs to the order of the universe.

9.It is written (Gen. ii, 2) that on the seventh day God rested from all the work which he had done, and this because as the (ordinary) gloss observes, he ceased to produce new works.
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