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 Molyneux’s vision  

Nicholas J Wade 

University of Dundee, Dundee DD1 4HN, UK; e-mail: n.j.wade@dundee.ac.uk 

Introduction 

Figure 1. Molyneux’s Dioptricks by Nicholas Wade. A portrait of William Molyneux 

(after a frontispiece engraving in Molyneux, 1698) combined with the title page of 

his Dioptrica Nova. 
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William Molyneux (figure 1) was born in Dublin on 17 April, 1656 and died there in 

1698. He was educated at Trinity College Dublin and graduated in 1674. He then 

spent three years in London studying law but his principal interests were in optics 

and astronomy. He was able to pursue these subsequently upon receiving an 

inheritance from his father. His Dioptrica Nova. A Treatise of Dioptricks in two Parts 

published in 1692, six years before his death, covered a broad range of phenomena – 

from optical definitions to double vision. His dedication to The Royal Society 

commenced with the words: “The Design of the ensuing Treatise being the 

Promotion of a Part of Physico-Mathematical Knowledge in the English Nation.” For 

Molyneux the ‘English nation’ did not refer to the geographical country but to those 

who spoke English. The convention at that time was to publish books on natural 

philosophy (science) in Latin and Molyneux was defying this. Although he 

commenced by intending to write the book in Latin (as indicated by the main title) 

he adopted English as his vehicle and as such his is the first book on optics in that 

language. Dioptrica Nova was in two parts corresponding to what we would now call 

physical and physiological optics.  

 This chapter is also in two parts. However, only the second part concerns the 

contents of Dioptrica Nova and then only the material on aspects of visual 

perception like the limits of visual resolution, corrections for optical aberrations, 

upright vision with inverted retinal images, and the moon illusion. The first part is 

concerned with the responses of philosophers and physicians to Molyneux’s 

question. 
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Molyneux’s question 

Molyneux is best known for the question he posed to John Locke (1632-1704, 

figure 2). Less attention has been given to the answer Molyneux provided and to his 

other visual enquiries. In fact, he asked the question twice, in slightly different 

forms, and it was the second one that Locke answered. The first question was posed 

in a letter to Locke on 7 July 1688 in response to Locke’s Essai philosophique 

concernant l’entendement (Locke 1688). Molyneux’s interest in the question was a 

consequence of his wife’s blindness, and in the letter he wrote:  

A Man, being born blind, and having a Globe and a Cube, nigh of the same 
bignes, Committed into his Hands, and being taught or Told, which is Called the 
Globe, and which the Cube, so as easily to distinguish them by his Touch or 
Feeling; Then both being taken from Him, and Laid on a Table, Let us Suppose his 
Sight Restored to Him; Whether he Could, by his Sight, and before he touch 
them, know which is the Globe and which the Cube? Or Whether he Could know 
by his Sight, before he stretch'd out his Hand, whether he Could not Reach them, 
tho they were Removed 20 or 1000 feet from Him? If the Learned and Ingenious 
Author of the Forementiond Treatise think this Problem Worth his Consideration 
and Answer, He may at any time Direct it to One that Much Esteems him (De 
Beer 1978: 482-3). 
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Figure 2. Locke’s Understanding by Nicholas Wade. A portrait of John Locke (after an 
engraving in The Historic Gallery of Portraits and Paintings, Volume 4. London: 
Vernor, Hood, and Sharpe, 1809) is combined with the title page of his book in which 
he answered Molyneux’s question. 
  

It would seem that Locke did not at that time consider the problem worthy of 

his attention, as he did not reply to Molyneux’s letter. Locke’s Essay Concerning 

Humane Understanding was published in 1690, and it was praised in fulsome terms 
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by Molyneux in his own Dioptrica Nova, which was published two years later. For 

example, he wrote in the Dedication that Locke “has rectified more Mistakes, and 

delivered more profound Truths, established on Experience and Observations… than 

are to be met with in all the Volumes of the Antients”. This might have been the spur 

to their further correspondence which started in 1692. Molyneux repeated his 

question regarding vision following blindness in a long letter to Locke on 2 March 

1693; it was concerned mainly with additions to the second edition of Locke’s Essay. 

Molyneux introduced the question in a characteristically modest way:  

I wil conclude my tedious lines with a Jocose Problem, that, upon Discourse with 
several concerning your Book and Notions, I have proposed to Diverse very 
Ingenious Men, and could hardly ever Meet with One that at first dash would 
give me the Answer to it, which I think true; till by hearing My Reasons they were 
Convinced. (De Beer 1979: 651).  

Locke (1694) printed Molyneux’s question, and also Molyneux’s answer to it, 

in the second edition of his Essay Concerning Human Understanding; it was in almost 

the same words as written by Molyneux in his letter:  

Suppose a Man born blind, and now adult, and taught by his touch to distinguish 
between a Cube and a Sphere of the same metal, and nighly the same bigness, so 
as to tell, when he felt one and other, which is the Cube, which the Sphere. 
Suppose then the Cube and Sphere placed on a Table, and the Blind Man to be 
made to see. Quære, Whether by his sight, before he touch'd them, he could now 
distinguish, and tell, which is the Globe, which the Cube. To which the acute and 
judicious Proposer answers: Not. For though he has obtain'd the experience of, 
how a Globe, how a Cube, affects his touch; yet he has not yet attained the 
Experience, that what affects his touch so or so, must affect his sight so or so; Or 
that a protuberant angle in the Cube, that pressed his hand unequally, shall 
appear to his eye as it does in the Cube. (Locke 1694: 67). 

 
Empiricist philosophers, like Locke, argued that we learn to perceive visual 

space by associating it with touch and muscular movement. This remained an issue 

of theoretical interest until Molyneux provided the spur to resolve a question of 
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Empirical philosophy by resort to empirical observations. This has become known as 

Molyneux’s Question, and it has stimulated considerable interest and speculation 

ever since it was initially stated (see Degenaar 1996; Degenaar and Lokhorst 2017; 

Glenney 2013; Gregory 2003; Gregory and Wallace 1963; Morgan 1977; von Senden. 

1960). 

 

Molyneux and Berkeley 

In line with other empiricist philosophers, George Berkeley (1685-1753; 

figure 3) was not empirical in his methods and he did not cite the experimental 

literature of the day favourably. He was, however, familiar with Molyneux’s book on 

optics. Despite Berkeley’s antagonism to ‘Writers of Optics’ he drew upon 

Molyneux's work extensively and he also devoted many pages to a discussion of 

Molyneux's problem (see Wade and Gregory, 2006a, 2006b). The distinguishing 

feature between them was Berkeley's emphasis on touch as providing a reference 

for visual perception. In contrast to ‘natural geometry’ Berkeley placed touch firmly 

at the centre of vision:  

It has been shewn, there are two sorts of Objects apprehended by Sight; each 
whereof hath its distinct Magnitude, or Extension. The one, properly Tangible, 
i.e. to be perceiv'd and measur'd by Touch, and not immediately falling under the 
Sense of Seeing. The other, properly and immediately Visible, by Mediation of 
which, the former is brought in View (1709: 60).  

 
Thus, touch was considered to provide a reference for spatial extent that was 

not available to vision. This spatial elevation of touch above vision, while spanning 

back to the early Greek philosophers, was disputed by many, particularly William 

Porterfield (1696-1771). He presented a nativist theory of vision that contrasted 

starkly with Berkeley’s empiricism and argued that touch was as arbitrary in its 
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representation as was vision: “for the tangible Ideas are as much present with the 

Mind as the visible Ideas, and, on that Account, must be equally incapable of 

introducing the Idea of any Thing external'” (Porterfield 1759: 307). 

 



 8 

 

Figure 3. Berkeley’s vision by Nicholas Wade. A portrait of George Berkeley (after a 

painting by John Smibert) is combined with the title page of Berkeley’s Essay.  
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Berkeley was selective in the aspects of optics he wished to dispel from his 

New Theory. On the one hand, he argued that the lines and angles of the optical 

projection are not available to perception, while on the other, he used the fact that 

the image on the retina is inverted to amplify the importance of touch. As with many 

of his other ideas, the seeds were sown by Molyneux, who gave a similar analysis but 

without the reference to touch. Both Molyneux and Berkeley were examining an old 

problem and it was based on the analogy of the eye with a camera (Wade, 2007). 

This parallel had been drawn long before the dioptrics of the eye were fully 

understood. As is evident from the Dedication in Dioptrica Nova, Molyneux displayed 

a reluctance to enter into matters philosophical, but he nevertheless gave what was 

generally taken to be the correct solution: the terms up and down are relative, and 

since it is not the eye itself that sees, the relativities can be resolved in the mind. 

Berkeley considered the problem of the inverted retinal image in the context of a 

blind person seeing for the first time. He concluded that not only are the terms up 

and down relative, but they are meaningless without recourse to touch. In the case 

of upright vision, Berkeley enlisted movements of the eyes and head to provide cues 

for tangible indices of upright and inverted. 

 

Recovery from cataract removal 

Empiricist philosophers, like Locke and Berkeley, argued that we learn to 

perceive visual space by associating it with touch and muscular movement. The 

catalyst for raising an empirical issue that can be addressed by Empirical philosophy 
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was William Cheselden (1688-1752; figure 4) who brought post-surgical evidence to 

bear on the argument some years later. He examined a boy whose sight was partially 

restored by removal of a congenital cataract. A previous case was reported by 

Richard Grant in 1709, but the most celebrated operation was performed by 

Cheselden. Grant wrote:  

The work was performed with great skill and dexterity. When the patient first 
received the dawn of light, there appeared such an ecstacy in his action, that he 
seemed ready to swoon away in the surprize of joy and wonder. The surgeon 
stood before him with his instruments in his hand. The young man observed him 
from head to foot; after which he survey'd himself as carefully, and seem'd to 
compare him to himself; and observing both their hands, seem'd to think they 
were exactly alike, except the instruments, which he took for parts of his hands. 
When he had continued in his amazement some time, his mother could not 
longer bear the agitations of so many passions as throng'd upon her, but fell 
upon his neck, crying out, My Son! My Son! The youth knew her voice, and could 
speak no more than, Oh Me! Are you my mother? and fainted (Morgan 1977: 
21).  

 
Cheselden carried out several informal tests on the vision of the operated 

boy in order to determine what could be discriminated. The distances, sizes, and 

shapes of objects could not be differentiated. Moreover, pictures of objects provided 

particular problems for perception, and it took about two months before they were 

recognized as representations of other objects. He concluded:  

Tho' we say of the Gentleman that he was blind, as we do of all People who have 
Ripe Cataracts, yet they are never so blind from that Cause, but that they can 
discern Day from Night; and for the most Part in a strong Light, distinguish Black, 
White, and Scarlet; but they cannot perceive the Shape of any thing.... When he 
first saw, he was so far from making any Judgment about Distances, that he 
thought all Objects whatever touch'd his Eyes (as he express'd it)... He knew not 
the Shape of any thing, nor any one thing from another, however different in 
shape, or Magnitude; but upon being told what Things were, whose Form he 
before knew from feeling, he would carefully observe, that he might know them 
again.... We thought he soon knew what Pictures represented, which were 
shew'd to him, but we found afterwards we were mistaken; for about two 
Months after he was couch'd, he discovered at once, they represented solid 
Bodies, where to that Time he consider'd them only as Party-colour'd Planes, or 
Surfaces diversified with Variety of Paint; but even then he was no less surpriz'd, 
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expecting the Pictures would feel like the Things they represented, and was 
amaz'd when he found those Parts, which by the Light and Shadow appear'd now 
round and uneven, felt only flat like the rest; and ask'd which was the lying 
Sense, Feeling, or Seeing? Being shewn his Father's Picture in a locket at his 
Mother's Watch, and told what it was, he acknowledged a Likeness, but was 
vastly surpriz'd; asking, how it could be, that a large Face could be express'd in so 
little Room, saying, It should have seem'd as impossible to him, as to put a Bushel 
of any thing into a Pint (Cheselden 1728: 447-9). 
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Figure 4. Cheselden’s case by Nicholas Wade. A portrait of William Cheselden (after 

an engraving in The European Magazine and London Review, 1804. 46: 83) is 

combined with the title page of his article on restored sight. 

 

Berkeley discussed the issue of being born blind and having sight restored in 

his New Theory because it related directly to his theory that touch is essential to a 

visual appreciation of distance. That is, he interpreted Cheselden’s case as support 

for his theory and wrote:  

From what hath been premis’d, it is a manifest Consequence, that a Man born 
Blind, being made to See, wou’d, at first opening of his Eyes, make a very 
different Judgment of the Magnitude of Objects intromitted by them, from what 
others do. He wou’d not consider the Ideas of Sight with reference to, or as 
having Connexion with, the Ideas of Touch (1709: 90).   
 

Berkeley’s ideas were opposed by Porterfield (1737, 1759) and scrutinized by 

the English natural philosophers Robert Smith (1689-1768) and James Jurin (1684-

1750) whose major works are represented in figure 5. I have not been able to find a 

portrait of Porterfield, despite his prominence (see Wade, 2007). Both scientists 

focused on the issue of discrimination between the two objects rather than being 

able to name them. Porterfield was opposed to Berkeley’s proposal that the ideas of 

vision were ambiguous but those of touch were not and he used the restored sight a 

of a blind person: “It is plain that a Man born blind and being made to see, would at 

first have no Idea of Distance or Situation by Sight” (1737: 229). He elaborated this 

argument with regard to Molyneux’s question in his Treatise of the Eye:  

To this Question, both these profound Philosophers [Molyneux and Locke] 
pronounce in the negative... and yet, notwithstanding the great Deference I have 
for the Opinion of so able Judges, I cannot help thinking that they are mistaken; 
for, I have already demonstrated, that the Judgments we form of the Situation 
and Distance of visual Objects depend not on Custom and Experience, but on an 
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original, connate and immutable Law, to which our Minds have been subjected 
from the Time they were first united to our Bodies; and therefore the blind 
Person, immediately upon receiving his Sight, must, by virtue of this Law, by his 
Eyes alone, without any Assistance from his other Senses, immediately judge of 
the Situation of all Parts of the Globe and Cube (Porterfield 1759: 414-5).  

 

 

Figure 5. The works of Robert Smith, James Jurin and William Porterfield by Nicholas 

Wade. Left, Smith’s portrait is contained within the title page of his book and Jurin’s 

face can be seen in the centre combined with the first page of his Essay which was 

appended to Smith’s Opticks.  Right, the title page of Porterfield’s book. 

 

Similar distinctions were made by Smith (1738) in his Optics and by Jurin 

(1738) in his Essay appended to it.  Indeed, Smith was greatly influenced by Jurin in 

his consideration of Cheselden’s case. Smith reprinted most of Cheselden’s (1728) 

account and his analysis focused on the difficulties that the patient with sight 

restored would have in directing the eyes to objects of interest, and concluded:  

From what has been said it appears that our perception of things by sight is no 
more than this: by memory of former perceptions by sight and other senses 
compared together, we collect in an instant that the thing that we now perceive 
by sight only will affect our other senses, upon trial, as it formerly used to do 
(Smith, 1738: 45).  
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Jurin adopted a more critical stance:  

Setting aside therefore the authority of Mr. Locke, or rather taking it in to my 
own assistance, I proceed to prove against Mr. Molyneux, that the blind man, 
now brought to sight, shall be able to distinguish and tell which is the globe, and 
which the cube, before he touches them.... First. The blind man shall by sight 
perceive the globe as one thing, distinct from the cube and all other bodies; and 
shall likewise perceive the cube as one thing distinct from the globe and all other 
bodies. Secondly. That he shall be told, the two bodies he sees are one a globe 
and the other a cube; without which information it is to no purpose to ask him 
which is the globe and which the cube. This being done, I will suppose him to 
take a careful and repeated view of the two bodies in open sky-light, and by 
walking round the table on which they are placed, to see and observe them in all 
their different situations.... Thus, I think the blind man will unerringly distinguish 
between the two bodies, and by the use of this single principle, that his senses 
were not given to deceive him; but that the different sensations, which several 
bodies raise in him, are caused by the differences of those bodies; without which 
our senses would not only be fallacious, but utterly useless (Jurin 1738: 28-9). 
 

However, it was analyses of Cheselden’s operation and its theoretical import 

by French philosophers Voltaire, Diderot and Condillac (figure 6) that raised wider 

awareness of Molyneux’s question. Their interests were awakened by Voltaire’s 

(1738) description in his Elémens de la Philosophie de Neuton, which was translated 

into English as The Elements of Sir Isaac Newton’s Philosophy in the next year; it was 

also published in his collected Works (Voltaire 1763). Voltaire wrote:  

The youth then about fourteen years of age, saw light for the first time. The 
experiment confirmed all that Locke and Barclay had therein rightly foreseen. For 
a long time he distinguished neither magnitude, distance, situation, nor even 
figure. An object of an inch placed before his eyes, that concealed an house from 
his sight, appeared to him as big as a house. Every thing he saw seemed at first to 
be upon his eyes, and to touch them, as the objects of the sense of feeling touch 
the skin. He could not distinguish what he judged round, by the help of his hands, 
from what he had judged square; nor discern with his eyes, whether what his 
hands had perceived to be above or below, were really above or below (Voltaire 
1763: 175-6).   
 

After assessing other aspects of Cheselden’s observations Voltaire concluded 

“We learn to see, exactly as learn to speak and read. The difference is, that the art of 

seeing is the most easy, and that we are all equally the pupils of nature” (1763: 176). 
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Figure 6. The works of Voltaire, Diderot and Condillac by Nicholas Wade. Left, the 

portrait of Voltaire (Francois Marie Arouet, 1694-1778) is derived from a frontispiece 

engraving in the book the title page of which is also shown. Centre, the profile of 

Denis Diderot (1713-1784) is based on an engraving in Petit de Julleville (1898) and is 

combined with the title page of his book on blindness. Right, the portrait of Etienne 

Bonnot de Condillac (1714-1780), derived from Petit de Julleville (1898), can be seen 

together with the title page of the book in which he discussed Cheselden’s case. 

 

In his Lettre sur les Aveugles Diderot considered the theoretical implications 

of the Cheselden case in some detail:  

The question about the man born blind being taken a little more generally than 
M. Molineux has proposed it, includes two others, which we shall separately 
consider. It may be asked, 1. Whether he who was born blind will see 
immediately after his cataracts are couched? 2. Whether, in case he does see, his 
sight will be such as to distinguish figures; whether, in seeing them, he will be 
able to give them, with certainty, the same names which he gave them by the 
touch; and whether he will have any demonstration that these names suit 
them?... I have instead of a sphere put a circle, and a square instead of a cube; 
because in all appearance, it is only by experiment that we come to judge of 
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distances, and of course, he who uses his eyes for the first time, sees only 
surfaces, without knowledge of any thing of projecture; the projecture of a body 
to the sight, consisting in some of its points, appearing more to us than the other 
(Diderot 1750: 79 and 101-2). 

 
Both Diderot and Condillac suggested ways in which post-operative testing 

could be improved to address the theoretical issues raised. Condillac’s discussion 

was in the context of his speculations concerning how a statue could be constructed 

so that it derived knowledge of the world through its senses:  

One sure way to conduct experiments that can allay all out doubts would be to 
place the blind man whose cataracts had been removed in a glass chamber. For 
either he will see objects that are outside of it and judge their shape and size or 
he will only perceive the space that is bounded by the sides of the chamber and 
will take all those objects to be only variously colored surfaces that appear to 
spread out, the closer he brings his hand. In the first case, this would be a proof 
that the eye judges without having relied on touch; and in the second that it does 
so only after consulting touch. If, as I presume, this man would not see beyond 
the boundaries of his chamber, it follows that space that he discovers by eye will 
be smaller the smaller the size of the chamber” (Condillac 1982: 294-5). 

 
   There was never any question amongst the philosophers about whether the 

person with sight restored would be able to see post-operatively, but only whether 

they could name objects by sight alone. Physicians, on the other hand, were faced 

with the practicalities of vision in those with sight restored. In the early nineteenth 

century Ware, Saunders and Wardrop (who are shown in figure 7) all drew attention 

to uniqueness of Cheselden’s case, and to the difficulties they had in making similar 

general statements from their own experiences.  
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Figure 7. The works of Ware, Saunders and Wardrop by Nicholas Wade. Left, a 

portrait of James Ware (1756-1815) is derived from an engraving in Pettigrew (1840) 

and is combined with his description in Ware (1805). Centre, the portrait of John 

Cunningham Saunders (1773-1810) is from a frontispiece in the book the title page 

of which is also shown (Saunders, 1816). Right, James Wardrop (1782-1869) is shown 

together with the title page of his account (Wardrop, 1826); the portrait is based on 

an engraving in Pettigrew (1838). 

 

Ware carried out a number of operations on cataract patients, and applied 

the technique of depression rather than couching, since children could be so 

operated upon at an earlier age. He gave a detailed account of one case, and on the 

basis of tests carried out from one day after the operation he reached conclusions 

opposed to those of Cheselden and the empiricist philosophers. He wrote:  

First, When children are born blind, in consequence of having cataracts in their 
eyes, they are never so totally deprived of sight as not to be able to distinguish 
colours; and, though they cannot see the figure of an object, nor even its colour, 
unless it be placed within a very short distance, they nevertheless can tell 
whether, when within this distance, it be brought nearer to, or carried farther 
from them. Secondly, In consequence of this power, whilst in a state of 
comparative blindness, children who have their cataracts removed, are enabled, 
immediately on the acquisition of sight, to form some judgment of the distance, 
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and even the outline, of those strongly defined objects with the colour of which 
they were previously acquainted. Thirdly, When the children have been born 
with cataracts, the crystalline humour has generally, if not always, been found in 
a soft, or fluid state (Ware 1801: 394).  
 

The report was initially published in 1801 and it was reprinted as an appendix in 

1805. Ware emphasized the residual vision in such patients prior to operation, and 

Saunders raised the question of the amount of sight initially available 

post-operatively:  

The greatest success attended the operation [of cataract removal] between the 
ages of eighteen months and four years.... The very interesting observations of 
Cheselden are partly, but not wholly confirmed by the progress in vision of some 
of these cases. He was in every respect fortunate in his subject for observation - 
a young gentleman, at an intelligent age, with a favourable cataract, a quick 
retina, and, it may be concluded from his remarks, a steady eye. The majority of 
the Author's congenital cases were too young for this inquiry, and those at a 
maturer age had either too much mobility of the eye, if previously quite blind, or 
an imperfect acquaintance with objects if the circumference of the capsule and 
lens was transparent, and consequently very few of them were fit subjects for 
similar experiments.... That objects appeared to him [Cheselden's patient] 
extremely large at first; that he had inadequate conceptions of space and no 
judgment of distance, in great measure also resulted from inexperience, frequent 
comparison being indispensably necessary to regulate and even to impart these 
ideas. But that all objects should seem to touch his eyes, cannot be conceived in 
the sense in which it is meant, however closely the similitude between sight and 
touch be drawn. An intelligent girl, on whom the operation had been performed 
at the age of twelve years, was examined respecting this point, after she had 
acquired a knowledge of distances; she remarked, that at first she actually could 
not see objects except they were very near to her eyes, and on this account fell 
over every thing in her way. These patients are indeed short-sighted for some 
time after the operation, which affords another reason for their slow 
acquirement of the knowledge of distance” (Saunders 1816: 175 and 178-80).  
 

It is these aspects that dominated subsequent enquiries (see von Senden, 1960).  

Wardrop (1826) gave an account of a lady who had her sight restored at the 

age of 45. Her vision from birth was defective, probably due to cataract, but 

blindness ensued following unsuccessful operations to remove them in her first year. 
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One eye retained gross vision of light and dark, and it was on this eye that Wardrop 

performed three operations, the results of which he reported:  

Eighteen days after the last operation had been performed, I attempted to 
ascertain by a few experiments her precise notions of the colour, size, forms, 
position, motions, and distances of external objects. As she could only see with 
one eye, nothing could be ascertained respecting the question of double vision. 
She evidently saw the difference of colours; that is, she received and was 
sensible of different impressions from different colours. When pieces of paper 
one and a half inch square, differently coloured, were presented to her, she not 
only distinguished them at once from one another, but gave a decided 
preference to some colours, liking yellow most, and then pale pink. It may be 
here mentioned, that when desirous of examining an object, she had 
considerable difficulty in directing her eye to it, and finding out its position, 
moving her hand as well as her eye in various directions.... she not only 
distinguished small from large objects, but knew what was meant by above and 
below... She could also perceive motions... She seemed to have the greatest 
difficulty in finding out the distance of any object; for when an object was held 
close to her eye, she would search for it by stretching her hand far beyond its 
position, while on other occasions she groped close to her own face, for a thing 
far removed from her” (Wardrop 1826: 536-8).  
 

Wardrop’s results could be taken to support almost any position. Colours were soon 

seen, but determining distances demanded much more time. 

Molyneux’s question has stimulated investigations many times since it was 

first enunciated. For example, the case of SB, reported by Gregory and Wallace 

(1963).  Sydney Bradford was probably blind from birth, noted at the age of 10 

months, with corneal opacity due to birth infection.  He received a transplant cornea 

when he was 52 years of age.  The study of his vision started in the hospital at the 

time of the operation, and continued until his death a few years later.  SB had 

immediate vision for objects already known to him by touch, but other things were 

seen as patterns rather than objects.  He had immediate perception of depth 

horizontally, but not vertically – apparently from experience of walking though not 

climbing.  For example, looking down from his high hospital window, he thought his 
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feet would touch the ground if he hung from the window frame; but he judged the 

distances of chairs and tables in the ward with remarkable accuracy.  He was able to 

draw objects from touch memory.  He had normal colour vision (from the Ishihara 

test), though had almost no visual distortion illusions. It was poignant that he did not 

like the appearance of his wife’s face, or his own in a mirror!  Although he had useful 

vision he was unable to drive a car (which upset him) and he became generally 

depressed, so in the end this was a personal tragedy.   

Molyneux’s question has resurfaced in two cases studied by Fine et al (2002, 

2003). In the first a patient whose congenital bilateral cataracts were removed at the 

age of 43. His recovery was charted with the armoury of modern psychophysical and 

imaging methods, as was the case for the second patient who was blinded by a 

chemical accident at three years of age. Recovery of visual function was slow for 

both, making inferences from their post-operative behaviour difficult. Held et al 

(2011) investigated five young individuals who had sight restored after congenital 

bilateral cataracts. They were asked to match objects presented visually to those 

handled without vision. They were initially poor at this task but learned to perform 

well. The issue of rapid visual-motor learning was emphasised in a study by Chen et 

al (2016). They removed bilateral cataracts in a 44 month old girl and implanted 

intraocular lenses observing her behaviour in the minutes and days that followed. 

Minutes after the operation she displayed coordinated eye movements and 

increasingly accurate reaching and grasping; she was said to recognise objects on the 

second post-operative day and her visual-motor coordination improved. They 

concluded that “The strength of visual-motor integration may underlie the child’s 

ability to visually recognize an object that has been simultaneously held and seen but 
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to not yet be able do this with a single sense” (p. 1073).   Despite the insights derived 

contemporary investigations into the question posed by Molyneux, the answer he 

proposed continues to present puzzles for which there is no general agreement. 

Nonetheless, it is to some other aspects of vision that he addressed that we will turn 

next. 

 

Molyneux’s vision 

The emphasis placed on Molyneux’s question has diverted attention from other 

aspects of his visual enquiries. In Molyneux’s letter to Locke he also addressed 

possible corrections, amendments and suggestions for the revision of Locke’s Essay 

Concerning Humane Understanding. It was in the second edition that Locke (1694) 

printed Molyneux’s question. Moreover, in the same letter Molyneux corrected 

Locke on a matter concerning the limits of visual resolution (see George, 2006; 

Wade, 2004). He cited the location in the first edition and the correction required:  

Pag. 96. sec. 9. you assert what I conceive is an Error of Fact, viz, that a Mans Eye 
can distinguish a Second of a Circle whereof its self is the Center. whereas tis 
certain than few Mens Eyes can distinguish les than 30 Seconds, and most not 
under a Minute or 60 Seconds. as is manifest from what Mr Hook lays down in 
his Animadversions on the first part of Helvelii Machina Cælestis. pag. 8. 9.etc. 
but this as I said before is only an Error in Fact, and Affects not the Doctrine laid 
down in the said section (De Beer 1979: 650).  
 

Locke corrected the error in the second edition. The reference to Robert 

Hooke (1635-1703; 1674) concerned his demonstration of the limits of visual acuity. 

Like Molyneux, Hooke was exercised by difficulties involved in astronomical 

observations and drew attention to the fact that it is impossible to see with the 

naked eye structures on the moon that can be seen with the aid of a telescope. In 

order to assess the value for visual acuity he described both a stimulus and a 
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procedure for determining it. The stimulus he used (rather like a comb with fine 

parallel teeth) is equivalent to a square-wave grating; the procedure was the time-

honoured one of increasing the distance of observation until the lines of the grating 

could not be discriminated from one another. Hooke found that for most people the 

value was a separation that subtended 1'.  

Despite the fact that Molyneux is best known for the question he posed to 

Locke concerning perceptual recognition with restored sight, he answered many 

questions regarding perception in his book Dioptrica Nova. For example, he 

displayed a thorough understanding of the dioptrics of the eye (figure 8, left) and in 

the corrections for myopia and presbyopia (figure 8, right). 
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Figure 8. Left, Molyneux’s diagram of image formation in the eye. He wrote:  
We are likewise to observe, that the Representation of the Object a b c on the 
Fund of the Eye f e d is Inverted. For so likewise it is on the Paper in a dark Room; 
there being no other way for the Radious Cones to enter the Eye or the dark 
Chamber, but by their Axes a o, b o, c o, crossing in the Pole o of the Crystalline 
or Glass (1692: 105). Right, corrections for myopia and presbyopia: And this is 
the Fault of their Eyes, who are called Myopes, Purblind, or Short-sighted. For in 
them the Crystalline is too Convex (as in Fig. 2. both the Convex Glass and 
Crystalline joyn'd together make too great a Convexity) uniting the Rays before 
they arrive at the Retina. and therefore they are helped by Concave glasses.... On 
the contrary, the Eyes of Old Men have their Crystalline too Flat (Fig. 3.) and 
cannot correct the Divergence of the Rays b i, b k, to make them meet on the 
Retina r t, but beyond the Eye at e. Wherefore for their Help 'tis requisite they 
add the Adventitious Convexity of a Glass; that both it and the Crystalline 
together, may be sufficient to unite the Rays just at the Retina: And from hence it 
appears, that Spectacles help Old Men, not by magnifying the Object, but by 
making its Appearance Distinct; for Old Men cannot read the largest Print 
without Spectacles, and yet with Spectacles, they read the smallest, though these 
with Spectacles do not appear so large, as those without Spectacles” (Molyneux 
1692: 108-9). 
 

 However, it is in the context of perception that Molyneux displayed 

considerable acumen, presenting observations and viewpoints that have a modern 

ring to them. For example, he distinguished between the consequences of 

stimulating the senses and the subsequent experience:  

For in Vision there is a Difference between looking and seeing, what ever Object I 
look at with both Eyes appears single, and all others more remote or nigher, the I 
see, appear double, for upon the Object, I look at, the Optick Axes do concur, but 
not so on those I only see” (1692 288-9). This was supported by an instance of 
poorer performance with one eye than with two – in the dynamic context of 
sport: “… the best [tennis] Player in the World Hoodwinking one Eye shall be 
beaten by the greatest Bungler that ever handled a Racket; unless he be used to 
the Trick, and then by Custom get a Habit of using one Eye only (1692: 294).  
 

At that time there was great debate regarding differences between monocular and 

binocular vision. The ancient view that vision with one eye was superior to that with 

two (because the visual spirit was channelled to one eye) was slowly being replaced 

by evidence of inferior performance on tasks using one eye. Robert Boyle (1627-

1691; 1688/1966) had described the errors made in pouring liquids by someone who 
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had lost an eye. Molyneux was making a speculative addition to this body of 

evidence, although his belief in the powers of practice for redressing the binocular 

superiority remains open to debate. 

For Molyneux, seeing referred to the stimulation of the retina whereas 

looking involved an awareness of the objects in direct vision. The distinction 

between looking and seeing was also brought to bear on another question that had 

puzzled students of vision since the time of Kepler. How is vision upright if the image 

on the eye is inverted? Kepler (1604) would not be drawn on such speculation, 

considering that the question was beyond the scope of optics: “I leave it to the 

natural philosophers to discuss the way in which this image or picture is put together 

by the spiritual principles of vision” (Crombie 1964, p. 147). Molyneux was similarly 

constrained as the question was taken to be one addressed to the soul rather than 

to the eye. Nonetheless, he did propose an answer that the terms up and down are 

relational and do not need to correspond to the parts of the retina stimulated:  

How then comes it to pass that the Eye sees the Object Erect? But this Quæry 
seems to encroach too nigh the enquiry into the manner of the Visive Faculties 
Perception; For 'tis not properly the Eye that sees, it is only the Organ or 
Instrument, 'tis the Soul that sees by means of the Eye. To enquire then, how it 
comes to pass, that the Soul perceived the Object Erect by means of an Inverted 
Image, is to enquire into the Souls Faculties; which is not the proper subject of 
this Discourse. But yet that in this Matter we may offer at something, I say, Erect 
and Inverted are only Terms of Relation to Up and Down, or Farther from and 
Nigher to the Centre of the Earth, in parts of the same thing.... The Image of an 
Erect Object being Represented on the Fund of the Eye Inverted, and yet the 
sensitive Faculty judging the Object Erect; it follows that when the Image of an 
Erect Object is painted on the Fund of the Eye Erect, the sense Judges the Object 
Inverted. (1692, pp. 105-106). 

 
 Locke pointed out that no special mechanism is needed for seeing the  

world as upright, because retinal images are not seen. All that matters is the relation 

between seen external objects and their representation in the brain. When 
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Helmholtz addressed the same question he gave essentially the same answer as 

Molyneux (without citing him), and also demonstrated the reliance on touch as 

providing the signals for upright:  

[W]e should have no difficulty about the explanation as to how objects appear to 
be erect, although their images on the retina are inverted. The sense of touch by 
itself is capable of forming perfect apperceptions of space, without any help 
whatever from the sense of sight (Helmholtz, 1925, p. 251).  

 
The answer given by Molyneux, about upright vision with an inverted retinal image, 

has probably had as much impact on visual science as his query about vision when 

sight is restored. 

Prior to publishing his Dioptica Nova Molyneux had written about the moon 

illusion – the larger appearance of the full moon near the horizon than high in the 

sky. The moon illusion presented an enigma in the past and it is one that still 

persists. Modern attempts at explaining it remain problematical (see Ross and Plug 

2002). It was analysed initially as a problem of physics, then physiology, and finally 

psychology. With the invention of more powerful optical instruments in the 

seventeenth century astronomers provided detailed measurements of the 

dimensions of celestial bodies: they subtend equal angles throughout their transit. 

Molyneux (1687) gave the angular dimensions of the full moon:  

First therefore it is well known that the mean apparent Magnitude of the Moon 
is 30 m. 30s.... tis as well known also that when she is in this Posture [zenith], 
being looked upon by the Naked Eye she appears... about a foot broad. But the 
same Moon being Looked upon just as she rises, she appears to be three or four 
foot broad.... it would be very unreasonable to Imagine that so many Authors 
should rack their Brains for solving an appearance, wherein they were not certain 
of the matter of Fact (1687: 314-5).  

 
While Molyneux’s angular measurements were precise, the same could not be said 

of his size estimates. The magnitude of the moon illusion is around 50% (Ross and 
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Plug, 2002) rather than Molyneux’s 3-400%.  Nonetheless, it should be noted that 

modern experimental estimates vary widely.  

Since Molyneux’s great interest was in telescopes (see Wayman and 

McMillan, 2003), it is fitting to conclude with two pictures that combine his portrait 

first with his book on telescopes and second with Galileo’s moon, illusions of which 

he discussed (figure 9). 

 

 

Figure 9. Molyneux’s telescopic vision by Nicholas Wade. Left, Molyneux’s portrait is 

combined with the title page of his book (Molyneux, 1686).  Right, Molyneux can be 

seen within the woodcut of the moon from Galileo (1610).  
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