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P R E F A T O R Y N O T I C E . 

S O M E few years ago, after attending 

forenoon service at the Tron Church, 

as I stood at the corner abstractedly 

thinking of some of Mr. Nicholson's 

good sayings, and mentally discussing at the same 

moment, whether I should see some patients first or 

take a walk in the Queen's Drive, and inclining to 

the latter, as the forenoon was one of those still 

warm summer days, when the sweet fragrance of 

the gardens, orchards, and fields reaches even the 

streets of the city, some one touched me on the arm. 

Looking round, I saw a little girl I had seen several 

times before. " Well, Rhuna! what's the matter ?" 

" Mr. Carrick's very ill, sir! and would like to see 

you." " H o w did you happen to find me here, in

stead of calling at Gilmore Place?" "I knew you 

came to the Tron, sir, on the Sabbath, to hear Mr. 

Nicholson." "Is Mr. Carrick worse ?" " He's very ill, 

sir. Mrs. Mackenzie told me she thought he would 



not see the morn's morn." " Run on, then, I'll follow 

you now." I followed my barefooted guide down the 

Canongate, and up the filthy and ill-smelling pas

sage called White Horse Close, which, whenever I 

have chanced to see it, has been in a condition dis

graceful and dangerous to the occupants, if not some

thing of the former to the city authorities. She pre

ceded me up the stair of the old hostelrie celebrated 

by Sir Walter, and which was once, no doubt, the ap

pointed place of many an assignation and festive revel. 

Opening a door at the end of an almost dark passage, 

and letting me pass, she closed it softly behind me. 

So long as I live I shall never forget what I saw. What 

a picture, I thought, for a Raeburn, or one of our own 

great living artists, Faed, Douglas, or Alick or John 

Burr! The floor was uncarpeted, clean scoured, 

and polished. A bed with dark green hangings, a 

stuff covered arm-chair, an old oak cabinet, two 

or three wooden chairs, and a bird-cage, I saw, and 

above a large, dark, richly carved mantel-shelf hung 

a portrait I had previously greatly admired of a 

young boy, almost a child, which Mr. Carrick had 

said was painted by Gainsborough for a member of 

his family. There was a little fire in a small grate, 

although the window was open, and on the window-

sill stood a couple of flower-pots with mignonette 

and musk in them in flower, and, as the soft air of 

the summer forenoon passed into the room, it 

brought with it the pleasant scent of these 

flowers. Mr. Carrick was sitting in his arm-chair, 



and he slowly raised his head as I entered, and 

looked round. H e was dressed in a black cloth 

dressing-gown, and black velvet close-fitting cap, and 

his feet and lower parts of his legs were swathed 

in wrappings, resting on a red cushion, which was 

partly reflected on the well-polished floor. A bright 

light from the open window, looking into the north 

back of the Canongate, fell full upon his face, and 

made the few grey hairs that strayed about his 

temples glisten like threads of silver. His hands were 

white and thin, and, though not perhaps discerned 

at the moment, I had noticed this and their smooth

ness and thin blue veins before. But his eyes! As 

they steadfastly looked at one, there seemed a power 

in their light to make one purer and better, and which 

— I don't know how it was—seldom failed, when 

looked into, to stir into existence the finer feelings of 

one's nature. They were large, bright, and clear, as 

those of beautiful and healthful youth, of very light 

blue; but the expression—the depth of discerning 

intelligence and intellect, as if a pure and master

mind shone through them—was beyond any words 

of mine to describe. O n one occasion only, I 

had seen eyes that were called to recollection by 

them, the eyes of our good Queen, whom I once 

saw near at hand in the Highlands, and who without 

knowing me or ever having seen me before, looked 

at me fixedly, and moved to me graciously and 

pleasantly, as well as earnestly; and I could not 

help thinking and saying to a friend, could the reason 



be—although I knew it could not be this—I had 

never to my recollection, from the time m y mother 

first taught me to say a prayer, omitted, when I said 

mine, to say " God bless the Queen." The head was 

not massive, nor were the features large ; nothing 

of the heroic cast about them, but on the contrary, 

the head small, and the face neither broad nor heavy. 

The nose was long and prominent; the mouth neither 

large nor small, and perfect in outline as a mouth 

should be; with an indescribably gentle and almost 

feminine expression of softness, and the trace of a 

smile almost always hovering about it when the 

features were in repose. The face was of a very 

high colour about the upper parts of the cheeks and 

temples, but fair and white in others almost as a 

child's. There was nothing placid about his eyes, 

nor anything approximating to wildness, but they 

were searching and restless, and, set under heavily 

overhanging eyebrows, they shone with an almost 

unearthly brilliance. This was not attributable in 

the least to his malady, as I had often enough seen 

him to know it was their usual and healthy look. 

" You are not so well this morning, I am sorry to 

hear, sir." " Thank you, I am better." " I am glad 

to hear you say so. Your messenger gave me a 

very different account." " I was very ill yesterday ; 

scarcely thought to see the light of another day. I 

feel better, but very weak, and have little time to 

lose. I sent for you as a friend.—You like that 

portrait, I know. Take it, there are no thanks due 



to me, so please do not say a word.—I cannot take 

it with me if I would.—There are several good 

drawings in that portfolio, if you will accept them* 

They are in that cabinet.—Take them with you.—It 

is the Sabbath, I know, and to-morrow will be my 

birth-day, but to-morrow is not to-day, and I shall not 

perhaps be here."—I was beginning to thank him. 

" Please do not say a word ; you have been very atten

tive and kind, and these things are nothing now to me. 

Call Rhuna." I opened the door and called her.. She 

came almost at once. " Rhuna, get a fly, and 

put that picture over the mantel-shelf, and the port

folio—large book with tape fastenings in the press— 

into it for Mr. Playfair. They are his, I have given 

them to him." She left the room, and after a short 

pause Mr. Carrick said, " I mentioned, sir, before, 

that I gave Miss M " (a lady who made herself 

very useful at the Infirmary and elsewhere amongst. 

the poor, often bringing the patients grapes, jellies, 

&c, and reading and talking to them;—I have 

frequently seen their faces change expression from 

pain and prostration to a gleam of pleasure, as they 

caught sight of her,) "the manuscript I have before 

spoken to you about. You are a friend and relative 

or connection of hers, and I have asked her, and she 

has consented, with your assistance, to undertake the 

printing and publishing of it.—-I have told her, and 

now tell you, that any proceeds that may be realized 

from it are to be hers, to do what she wills with. 

I gave her ten pounds to defray the cost, which I 

c 
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thought should suffice.1—I would like it to be done 

in London, at the Chiswick Press.—I lived there 

once.—I received much of my education there.— 

Will you assist me in this, and see it done as well 

as it can be ; particularly the plates, the paper, and 

type, and anything else that may occur to you ? "—I 

promised to do my best, saying, however, I did not 

know much, if anything, of such matters. " No ! I 

know, and you think, perhaps, there is a bee under 

my bonnet, or black cap," with a keen glance of his 

shining eyes, and the suspicion of a smile about the 

mouth. I told him again, as I had previously done, 

there was not a sign, or the least indication of the 

slightest aberration or hallucination of any kind 

about him, but, on the contrary, on all points—I 

had tested him closely—there was evidence of very 

clear perspicuity and calm, and, I thought, rational 

judgment, though he was evidently, as I candidly 

told him, of exceedingly enthusiastic and emotional 

temperament. The little girl had by this time moved, 

with some assistance on my part, the portrait, and 

taken it and the portfolio downstairs. As she came 

up again I was about to leave, when Mr. Carrick 

said, " Please do not go. Rhuna! take this key, open 

the drawer, and bring me the little box you know, 

wrapped in brown paper." She went to the cabinet 

and took something to him. " Mr. Playfair, you will 

please accept this, which I have cherished and valued 

highly. It has been for some hundreds of years in 

1 It was better executed perhaps than he imagined.—F. B. P. 
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the possession of a branch of the family of the Bruce, 

to which you know I a m nearly related.—The tradi

tion is that it was found, together with the celebrated 

Eastern-Stone, at Dun-Ban-rey in Selma and taken 

thence to Dunstaffnage Castle. T h e Coronation 

Stone was afterwards, as you no doubt know, moved 

to Scone, whence it was taken to England by Ed

ward I." H e took a piece apparently of paper 

from a small ivory box, snuff-coloured with age, and, 

unwinding it with trembling hands, something rolled 

out about the size of a pigeon's egg, and fell on the 

table with a sharp, hard sound. I saw that it glittered 

and sparkled as it turned over, and was of a beauti

ful deep green. " Look at the gold plate set in the 

lid of this box. It is very exquisitely fashioned and 

chased, but that is not the most interesting matter 

connected with it. These are Arabic characters, and 

the words, as nearly as I can translate them, a r e — 

' There is One God of Earth and Heaven 

In the • are like parts Seven, 

Four more to the O given, 

The Sum of all alike Eleven.' 

This stone, which is also engraved with Arabic 

characters, is an emerald, uncut, except as you see on 

one face." (It was set in a massive chased gold ring 

of curious pattern.) " T h e device which is cut on 

this stone—which is without a flaw—is a circle, and 

inscribed square, and on each segment formed by the 

square from right to left the words, Wisdom, Know

ledge, Love, Truth, and along the diagonal of the 
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square the word Seven.—Take it and keep it with 

the box for m y sake. It is a singular and beautiful 

stone.—Nearly two thousand years ago wise men 

came out of the East to Jerusalem, learned men, sir, 

not soothsayers or magicians, but ' wise men,' 

called to do homage to and ' worship' the Son of 

God, conceived by the Holy Ghost and brought 

into this world by a Virgin. They were guided by 

a miraculous star that evidently led them—as the 

pillar of fire did the Israelites—and which stopped 

in its course, and, in the language of this holy book, 

' stood over where the young child was.' Yes, 

they were wise men and divinely honoured on earth. 

Where they came from is not known. I have long 

thought they came from Hadramaut—the happy land 

of incense, where they worshipped Al-Semed—the 

sphere—a land described by poets, and not without 

reason, in such glowing colours— 

' sit dives amomo, 
Cinnamaque, costumque suam, sudataque ligno 
Thura ferat, floresque alios Panchai'a tellus ; 
Dum ferat et Myrrham.' 

Many of the ablest Greek philosophers sought know

ledge in Egypt.—Moses was learned in all the lore 

of that country. H e married the daughter of an 

Arabian prince and priest of Midian, and meditated 

there for forty years.—Hiram of Tyre sent skilled 

artificers to Palestine in the days of Solomon, and 

this gem, tradition tells us, was once the property of 



13 

Israel's greatest and wisest king.—-However that 

may be—perhaps only a legend—the stone is an

cient, as we know, and the characters are carefully 

polished in their indentation.—Don't say a word, 

please: the stone is no longer of any moment 

to me. Many sad and unhappy thoughts come at 

times as I think of the many hours, of many days, 

of years I have devoted to thoughts the con

sideration of these figures and words have given rise 

to and encouraged." "But if the secret was dis

coverable it was surely worth every effort, and many 

have thought proper from the earliest times to the 

present—wise and thoughtful men—to search for it, 

and if you have, as you have told me, discovered it even 

beyond cavil and question—" "Yes, that I have done, 

not beyond question for the present, perhaps, but so it 

will be found sooner or later; but to what good end ?'' 

" Surely, sir, it is always worth while to establish the 

truth, and who can say to what it may lead ? One 

truth leads to another, and one important effect I 

can see, if it should be established, is that the time 

of scores—nay, hundreds of others here and in other 

parts of the world—who might and would probably 

continue searching for centuries, notwithstanding the 

present generally prevailing belief in the absolute 

impossibility of success, would be saved." 

" You may be right, sir, and, as you say, none can 

imagine to what it may lead. The young'teacher of 

Toxteth Park was the first to calculate correctly and 

foretell the transit of Venus, modestly described in 
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his Venus in sole visa, and he was the true and 

original discoverer also of gravitation. H e it was 

who first pointed out this great truth, in his " D e 

Motu Syderum," and Newton knew of it, and upon it 

built up its law." I merely remarked I did not know 

this, not having seen this writer's works. "It seems 

a little thing to engross the mind, but able men have 

occupied themselves in such contemplation, and there 

is no distinction really between rich and poor, little 

and great, made by the great Architect of the Uni

verse."—He was evidently in profound contemplation, 

and I did not disturb him. Sitting quietly in the 

stillness of that room, not a sound was heard, except 

the even tick of the clock on the wall. A sparrow 

lighted softly on one of the flower-pots, and his sharp 

and high-pitched chirping, as he picked at the migno

nette, plumed his feathers, and peered into the apart

ment, roused him to a sense of its presence. 

" A h ! they often come to see m e :— 

SBerlauft man nicht ffinf ©perlinge um gwei $)fenmge? 

£)ocf; ift vox ©ott berfelben nicht einer ttergejfctn 

Not one of them forgotten. No! The Saviour 

told His disciples in the presence of ' an innumerable 

multitude,' and through them all mankind of every 

colour and clime, this great and impressive truth : 

' The very hairs of your head are all numbered. 

Fear not therefore, ye are of more value than many 

sparrows.' There is much comfort in these words, 

sir, and blessed be God I have no fear. Good-
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bye, Mr. Playfair, I shall never see you any more 

here."—I took his hand, which he could only just 

raise, and bade him good-bye, saying, "God bless 

and keep you in peace." H e gently smiled, and 

leaned back completely exhausted. I never saw 

him again alive. Once after death, I looked at his 

cold and white face : no colour now ; the last of the 

old smile lingered still about the mouth, and I felt 

awe-struck and impressed, as I stood in the pre

sence of that peaceful death and thought of that 

solitary and singular old man. That day, I followed 

his body to the grave. A stone was erected shortly 

afterwards, with the simple inscription " Alick 

Carrick!' This was his wish. It was only his 

assumed name. His true one will probably never 

be known. 

F. B. Playfair, F.R.C.S. 

4, Gilmore Place, Edinburgh. 

2nd July, 1875. 





I N T R O D U C T O R Y . 

Non mihi credendi sed veritatum. 

" Let us beware, while we strive to add, we do not 
diminish or deface; we may improve but not augment. 
By discrediting falsehood truth grows in request. W e 
must not go about like m e n anguished and perplexed for 
vicious affectation of praise, but calmly study the separa
tion of opinions; find the errors that have intervened, 
awake antiquity, call former times in question, but make 
no parties with the present nor follow any fierce under
takers; mingle no matter of doubtful credit with the 
simplicity of truth, but gently stir the mould about the 
root of the question, and avoid all digladiations, facility 
of credit, or superstitious simplicity; seek the consonancy 
and concatenation of truth; stoop only to point of neces
sity and what leads to convenience.'' 

A N Y years ago, when quite a boy, I 

found occupation and much pleasure 

in the consideration and measurement 

of different geometrical figures, par

ticularly the circle. It is impossible now, after so 

long a time, to discern what first induced such an 

unusual boyish predilection, but in early years many 

D 
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an hour that other boys give to sports commonly 

indulged in at such an age, I devoted to unwinding 

and winding cotton reels, and measuring what length 

of cotton thread would go round them a certain 

number of times; to swinging a weight from my 

bed-room window, six stories over the street, and 

marking the curve it described in the gable wall; to 

drawing figures of the square, triangle, hexagon, &c, 

and circle, on the floor and walls of my room; ex

amining objects with a magnifying glass and burning 

holes in anything available when the sun shone, and 

otherwise spending such time as I could make my 

own in boyish experiments of this and the like nature 

as m y ingenuity could devise or slender means afford. 

Of all, figures the circle attracted my youthful im

agination most; I could scarcely take my meals 

without turning my plate or porringer a half-turn or 

so on the table, and I often heard my father remark 

that if there ever was a lad that thought as muckle 

of the form of the bicker as he did about the heal-

someness of the food it was his own son. I often 

stood watching boys wheeling their hoops, wonder

ing how many times they would go round in some 

measured distance. When I afterwards became the 

owner of one I marked it, and having obtained the 

correct smeasure of a street between certain points, 

endeavoured to ascertain the relation of the hoop's 

revolutions to its diameter; and many a time I 

trundled it with the same object from milestone to 

milestone on the levellest piece of road I could find. 
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Often I walked beside a corn-cart going to and 

coming from Peffer House, where I was sometimes 

sent on errands, having chalked the wheel of the cart 

to count the revolutions, afterwards giving myself no 

little trouble to obtain as nearly as possible the exact 

distance from the entrance to the poffle of land or 

entourage of the mills by the pool to a fixed starting-

point in the city. It was soon evident that the 

results from such rude experiments and contrivances 

were altogether unreliable. But the penchant or 

passion for such inquiries still remained. M y thoughts 

continually set or drifted, as it were, in a tide in this 

direction, and long into the night I used to sit up 

drawing diagrams, measuring figures, and reading 

what books I could obtain which in any way treated 

of, or were translations from, the works of the early 

geometricians; and well can I remember, when I 

discovered and purchased for a trifle some old Latin 

copy, how I fretted and wearied to be able to read 

it easily in the original. By dint of sustained atten

tion and application to such train of thought and. 

some experimenting, a knowledge of the more simple 

problems, some of which appeared so much so as to 

be indeed self-evident, was soon obtained. It was 

perceived that the diagonal of a square was incom

mensurate with its base, that no figures alone could 

ever express that length, though letters and language 

possibly might. This was at first made clear from a 

consideration of a square of seven inches base, which, 

if horizontal and perpendicular lines are drawn from 
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base to base at eacli inch, the square is divided into 

forty-nine equal parts. A s the diagonal of a square 

multiplied by half the diagonal, or the diameter of 

the circle by the radius, gives the area of the in

scribed square, or square of which such line is the 

diagonal, ten would be too much for the diagonal of' 

a square of seven inches base, because 10 X 5 = 50 

would be one more than the area of the square. It 

soon became equally evident that no number multi

plied by half that number would produce forty-nine, 

and so with other numbers invariably the same 

result: 1,000 X 500 z= 500,000, the area of the in

scribed square of a circle of which the diameter is a 

thousand, because 1,000 X 500 produces that result. 

O n the other hand, it was easy to see that, where the 

diagonal was known or the circle's diameter, it is 

impossible to express the length of the base in figures, 

as no number multiplied by the same number will 

produce 500,000. If w e know the base the diagonal 

cannot be ascertained or expressed, if we know the 

diagonal, the base cannot be : as this was an in

superable difficulty immediately meeting us apper

taining to a straight line, the thought suggested 

itself that so, in the case of the circumference of a 

circle, its diameter being known, or the base of its 

inscribed square being given, its exact area might 

be found from a consideration of its inscribed and 

circumscribed squares, both of which are of known 

or ascertainable area, by a comparison and contrast 

of these, or parts of these, with other figures to be 
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constructed in the circle, which might be found to 

be varying in number of ascertainable relative 

value, although w e might never be able to ascertain 

or express the exact length of the circLimference. 

If we are unable to overcome such a difficulty in 

a straight line, as in the curvilinear line — the 

circumference, there may really be no more mys

tery enshrouding the one than the other, and the 

exact area of a circle may perhaps be ascertain

able without such rectification of the circumfer

ence as will give its exact length, or enable us to 

express it in figures. It was not difficult to see the 

area of a circle was equivalent to a triangle whose 

base was equal to its circumference and height equal 

to its radius, or to a rectangle equal to half the 

circumference by half the diameter; and although 

apparently impossible to discover the exact length 

of the circumference in one way, namely, that in 

which it has been the wont of most from the 

earliest period to look for it, it did not appear abso

lutely irrational or visionary to suppose that it 

might possibly be discoverable in another way. 

Such an idea gained rather than lost grotind as 

further experiments came to be made and closer 

attention given to the subject. Living at the time 

in the vicinity of Newhaven, I used sometimes to 

stand on the shore, and calculating Burntisland Pier 

on the opposite side of the Forth to be eight miles 

distant, it would, on account of the curvature of the 

earth, be down on the horizon at eight inches in the 
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mile, or an inch to a furlong—which is near enough; 

for the purpose here—about five feet. Sailing to 

Burntisland and looking back towards Newhaven, 

the latter became more and more down as we pro

ceeded, until we arrived at Burntisland, when 

Newhaven in its turn was down from there five 

feet. When several hundred sail were to be seen in 

the Forth, having run in for shelter from the storms 

of the North Sea, and the atmosphere was clear, the 

curvature of the earth was plain to be seen in some 

of these vessels being partly, others wholly, hull 

down, and the lower masts and hamper of others hid 

by the bellying of the intervening sea, the higher 

yards and masts only of some being visible cutting 

sharply against the sky on either hand. If a chord 

subtended this curve from coast to coast or at right 

angles, the depth of such segment in its widest part 

in the middle of the Forth would be about two feet 

and a half. Then occurred the thought, if water 

covered the face of the earth and was absolutely 

motionless, what would be the nature of the line 

forming the actual circumference ?—This was a ques

tion I had not seen considered. It was long before I 

could understand and satisfy myself what the answer 

should be. It seemed absolutely necessary to arrive 

at a clear and defined idea as to what this line 

actually was, before attempting to measure it. If a 

belt of sea-shore sand of equal particles surrounded 

the earth, a certain number of which were contained 

in an inch — say one hundred — the true line 
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which is without breadth—bounding such circum

ference of sand would be a number of lines from 

particle to particle of sand embracing and bounding 

them all. The true ambit or perimeter of the earth's 

circumference, if of sand, would therefore be line for 

line for particle and particle of sand, or a polygon 

of one hundred sides or faces in each inch of 

the earth's circumference. Some suppose that the 

ultimate particles or molecules in a drop of water 

bear something like the same ratio to that drop, as 

all the grains of sand in the world would do to the 

world itself if it were a globe of sand. The further 

question had then to be considered, how many par

ticles constituting a drop of water would lie in the 

space existing between each particle of sand and 

the imaginary line that spanned the gulf between 

them, and how many more beyond to bring them 

equally distant from a centre ? 

So, if the circumference be water, there must be, 

to measure it, a line from outer confine of molecule 

to molecule, that is to say, the ambit of a circumfer

ence of water will be a polygon of as many sides as 

there are molecules of water. But, inasmuch as air, 

ether, light, and electricity are all supposed by some 

to be composed of particles or molecules still smaller 

and more small, the true boundary or ambit of the 

circle is a polygon of as many sides as are sufficient 

to compass the smallest created atoms, the outermost 

of which are arranged in contiguous succession, each 

at an equal distance from a centre. The boundary 
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ambit or perimeter of a circle—the word periphery 

is purposely omitted—is a polygon of most sides. The 

circle itself is a plane figure, the outermost por

tion of which is a contiguous succession of the 

smallest particles equally distant from a centre. 

If this be true, it will be said, it does not in the 

least lessen the difficulty with which we have to deal, 

but rather increases it, as what has been said only 

serves to show the almost illimitable minuteness of 

the parts of matter of which the circle is composed. 

It need not, however, appal us nor make us despair 

of measuring the circumference ; let us look at a mea

surable figure, the inscribed square. This square, of 

which we know the area, contains within its ambit 

just what we have been supposing the circle should. 

contain within its ambit, the largest number of atoms 

that can be contained within such ambit boundary 

or perimeter, and the four lines without breadth 

which describe it proceed from atom to atom here just 

as in the circle, the sole difference being that the atoms 

are differently marshalled or arranged. If the square 

were a square composed of cannon balls, billiard 

balls, small shot, or grains of sand, these would not 

be the ambit or boundary of the square, but the 

imaginary straight lines without breadth, which 

spanning these would compass and include them and 

the smallest created atoms that could lie between. 

These straight lines forming the square or its ambit 

can be divided and subdivided until the number .of 

such lines equals for the same length the number of 



25 

lines in so much of the polygon of most sides. This 

subdivision cannot be carried beyond a certain point 

or ad infinitum, as was thoroughly understood and 

clearly expressed by Euclid. A curve is a succes

sion of smallest straight lines deviating from and 

never constituting a longer straight one. In con

sidering a great number of the manifold figures 

which m a y be described in the circle, the crescents 

formed in it by describing two segments of a circle 

twice the size—such segments being each twice the 

size of the segments described in the circle by its 

inscribed square—a diameter of the circle being the 

chord subtending the two (which face to face form an 

ellipse),—attracted attention. It was soon seen that 

these crescents, afterwards found to be the Lunula of 

Hippocrates—or, as is more probable, of Oenopidas 

—contained the same area as the inscribed square. 

In a word, this simply means that, the two larger 

segments being of a circle double the size and equal 

to the four smaller ones described by the inscribed 

square, what remains of the circle is evidently equal 

to its square. Another curvilinear figure with the 

noticeable feature that its length of boundary line 

or ambit is equal to the circumference—half the 

circumference being divided into two lengths and 

inverted or transposed—was also seen to contain the 

area of the square. These curvilinear figures and 

another containing the area of the dodecagon, or 

square and half square, which is *Wts exact area, 

might, it was observed, be divided and subdivided, 
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and their parts transposed in almost numberless 

ways, so as to produce a great variety of antic figures 

each known to contain the area of the square, the 

area of the dodecagon, or some portion of such 

areas, but of little value in themselves, as such figures 

have an answering or corresponding concavity to 

their convexity, which defeats any absolute quadra

ture of the entire circle, and leads very frequently 

on inadequate attention to little else than a series of 

paralogisms. Such figures, however, have been 

treated with unmerited contempt; they exist and 

have a value of their own if they only suggest, in 

the least indicative and most shadowy way, that 

curve lines for all purposes of measurement are 

equivalent to straight ones, inasmuch as they may 

be described to measure a known measurable area, 

and are indeed only the largest number of straight 

ones that can be in such length. If they do not 

help us in any way to the true measurement of 

the circumference, they enable us, considered in a 

particular light, at least better to appreciate the true 

nature of a curve. Figure X, figure 7 (part of figure 

7 and less than the inscribed square by the four 

segments described in such square), bounded by 

the same ambit as the circle containing an area as 

much less than the area of the inscribed square as 

the area of the square of the circle's diameter is more 

than that circle, should be no more difficult of compu

tation than figure E in figure 2, which with the same 

ambit as the circle contains the same area as the 
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inscribed square. Such in substance were some of 

the conclusions my early cogitations on this subject 

led to. A long interval of many years elapsed be

fore any thought of these things could be uninter

ruptedly or satisfactorily resumed. 

When a few years ago I retired from the world, 

with impaired health and straightened means of sup

port, and some of m y early notes and diagrams 

came to be seen, the old feeling of pleasure in the 

perusal of these and the consideration of the subject 

revived, and patiently as ever I prosecuted the 

inquiry, more and more convinced, as the subject 

was reconsidered, that the truth sought to be 

ascertained would be established at last. Nume

rous indications, coincidences, and correspondences, 

which to enumerate would unreasonably incumber 

this introduction, furnished additional evidence, 

until the growing conviction grew into certainty, 

that the true area and circumference of the circle 

could be found, and that nothing was wanting 

but demonstrative proof. In the present universal 

and almost absolute unanimity of opinion amongst 

all learned professors, to attempt to stem so steady 

and strong a current of conviction with any conceiv

able array of moral certainties, without actual and 

positive demonstrative proof, it was felt would be 

altogether futile. 

On consideration, the conclusion was irresistible 

that the present mode of measurement borrowed 

from the earliest times must be abandoned as 
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cumbrous and incomplete. By inner and outer poly

gons it is, perhaps, true that the approximate ratio 

of the circumference to the diameter may be brought 

so close as that an error shall exist no larger nor so 

large as a grain of sand would represent in a circle 

as large in area as that described by the orbit of 

Saturn—man's ingenuity and the power of figures 

are beautifully illustrated here—nevertheless, small as 

the error is here (and it might possibly be made 

less), w e shall never be content until it is eradicated, 

and the computation of the circle made full and com

plete. T o measure figure E, figure 2, with inner 

and outer polygons would be more difficult than to 

measure the circle, although bounded by the same 

length of ambit, and in this way we could never 

arrive at the result, which we know to be exactly the 

area of the inscribed square. 

a, b, and c are three lines each an inch long, 

a straight line. 

b - inch earth's circumference. 

c Straight line. 

a and c are straight, b. what we term a curve. As 

the curve of the earth's circumference would not 

differ from a straight line a thousandth part of an 

inch in a line a foot long, b looks as straight as 

a and c. b an inch of the earth's circumference, a the 

side of the circumscribed polygon, c the side of the 

inscribed polygon. However near these three lines 

are brought together, so long as there is any interval 

between them, there is a space which may be of 
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incalculably vast proportions compared with an 

atom of some attenuated matter we perhaps know 

nothing of as yet. Until, therefore, these three lines 

coincide, come together, or become the same ambit, 

b cannot be accurately measured. As an inner and 

outer polygon can never by any process of arithmetic 

be converted into one, it is clear that neither can the 

circle so be measured, nor figure E, figure 2, the 

area of which we know; nor figure K, figure 5, 

containing the same area as the dodecagon, the 

area of which we know. Just as we see it is impos

sible to find the area of a circle between the sides of 

two polygons, so is it equally impossible and unphi-

losophical to try to find the area of a square by inner 

and outer squares. This could be carried to 128 

places of figures, and a prodigious amount of patient 

labour expended, but it would practically be in vain, 

at any rate the square would never so be squared. 

Such a standard of measure for the square as the 

circle is manifestly incomplete. W e can find the 

area of the square very easily in another way, and it 

may not be impossible to arrive at the area of the 

circle by some standard of measure not confessedly 

inadequate. 

Let us look at four circles, figure 6. No. 1 circle 

eight times larger than No. 4 circle. Circles are to 

each other as the squares of their diameters, and the 

inscribed square of No. 1 is eight times larger than 

the inscribed square of No. 4. Describe the largest 

dodecagon in No. 1. and the largest dodecagon in No. 
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4, also the inscribed squares of No. i and No. 4 : as 

the inscribed square of N o . 1 is eight times larger 

than the inscribed square of N o . 4, so is the dodeca

gon of No. 1 eight times larger than the dodecagon 

of N o . 4, and the twelve segments described by the 

ambit of the dodecagon of No. 1—for conciseness 

called the twelve segments—are eight times larger than 

the twelve segments described by the ambit of the 

dodecagon of No. 4—for conciseness called the twelve 

smaller segments. T h e dodecagon in area is the 

inscribed square and half that square (figure 3). The 

dodecagon of No. 1 circle is therefore twelve times 

the area of the inscribed square of No. 4 circle. 

Twelve times the area of the inscribed square of 

No. 4 is, with the exception of the twelve segments, 

the area of the circle No. 1. It should be observed 

that the four segments described by the ambit of the 

inscribed square of No. 4 circle are not here, nor are 

any part of them brought into account in this mea

surement or computation of quantities. They are, so 

to speak, left out, the dodecagon of No. 1 circle being 

twelve times the area of the inscribed square of No. 

4 circle alone. It remains therefore to .ascertain the 

relative value of the four segments described by the 

inscribed square of No. 4 circle not taken into 

account and the twelve segments. A n eighth of the 

twelve segments is equal to the twelve smaller seg

ments (see figure 6). O n e and a half segment is an 

eighth of the twelve segments, and is therefore equal to 

the twelve smaller segments. W e have eight times the 
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inscribed square of No. 4 circle in the inscribed square 

of No. 1 circle; also eight times the half square of No. 

4 circle in the difference between the inscribed square 

of No. 1 circle and its dodecagon, which, as said 

before, contains all the area of that circle except the 

area of the twelve segments. Eight times the one-

eighth of the twelve segments—or what w e have seen 

is equivalent to that eighth, namely, the twelve 

smaller segments—completes the area of the circle, 

and since the twelve smaller segments are that eighth, 

the ten and a half segments, or, in other words, 

seven-eighths of the twelve segments, must be equal 

to the difference between the inscribed square of No. 

4 circle and the inscribed dodecagon of that circle— 

a figure described by straight lines equal in area to 

half the inscribed square. This difference between 

the inscribed square of No. 4 and its dodecagon, 

equal in area to half its inscribed square, divided 

into ten and a half equal parts, will give the exact 

area of the ten and a half segments, or seven-eighths 

of the twelve segments. A curvilinear figure or 

figures, namely, seven-eighths of the twelve segments, 

are seen by comparison with the known areas of 

figures in another circle an eighth the size, to con

tain an area exactly equivalent to the area of a figure 

in circle No. 4, bounded by straight lines, the area of 

which w e know. Having obtained the area of each 

of the twelve segments of circle N o . 1, w e have only 

to multiply that area by twelve and add the product 

to the area of the inscribed dodecagon of that circle, 
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to obtain the exact area of that circle. A s the one 

circle is eight times larger than the other, it follows 

as a corollary that half of one of the four segments 

described by the inscribed square of circle No. i is 

equivalent to the four segments described by the 

inscribed square of No. 4, fig. 4, so that the twelve 

segments are together equal in area to half of one of 

the segments described by the inscribed square of 

circle No. 1, and consequently that, half such a seg

ment being eliminated from the circle, what remains 

of it is equal in area to the dodecagon of that circle 

(fig. 10). 

This proof is established beyond cavil by com

parison of the areas of the twelve segments, and a 

number of other equal segments, with a number of 

other figures alike in figure and area constituting the 

inscribed square, the difference between that square 

and the circle and the difference between the circle and 

the square of its diameter. T h e value which has been 

found to belong to one of the twelve segments consti

tutes this figure an unfailing standard of measure alike 

for the square of the circle as for the larger segments 

the ambit of the inscribed square describes. N o arbi

trary value assessed upon one of the small segments 

would enable us by means of it to measure correctly 

known areas of the circle as well as unknown, and it 

will be found upon the most careful consideration that 

however the proportional number of segments equal 

to the twelve segments may differ from the number 

of other figures, alike in figure and area, contrasted 



33 

with them, the result is invariably the same, and these 

segments, with this value, measure correctly the 

areas of all these known figures of the circle. 

A reference to figure 7 (twelve more segments 

being produced on the ambit of the lower half of the 

dodecagon there also regularly produced) will show 

that thirty-two concave figures of equal area—each 

equal to Q—or Q Q—and forty-eight segments, each 

equal to one of the twelve segments—make up the en

tire area of the square about the circle or square of the 

circle's diameter. Twenty-four segments, each equal 

to one of the twelve segments, together with sixteen 

of the concave figures, alike in figure and area (num

bered from one to sixteen—fig. 7), compose the in

scribed square ; twenty-four segments, each equal to 

one of the twelve+segments, together with eight of the 

concave figures, alike in figure and area, constitute 

the four larger segments, which, added to the area of 

the inscribed square, make up the whole circle; and 

eight of the concave figures, alike in figure and area, 

make up the difference between the circle and the 

square of the circle's diameter. 

Every difficulty now disappears, and the circle, in 

all the beautiful harmony of its proportions, is before 

us. It is surprising, when we think of it, that this 

complete concord and agreement of so great a number 

of different parts one with another did not lead us to 

this conclusion before. If we describe a circle in the 

square of its diameter the difference between the 

circle and the square in area is the area of the four 

F 
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triangular figures concave to the circle and outside it. 

If w e inscribe a square in such circle and four segments 

within the inscribed square equal to the four seg-. 

ments described by the square, w e have the con

cave figure X in the square, fig. 7. A very little 

consideration will suffice to show that figure X is 

equal to the four concave figures, the difference be

tween the circle and the square of its diameter. This 

figure X is equal to three-sevenths of the square, 

each of the four equal segments described by the 

inscribed square,—and with figure X composing the 

square,—being one-seventh of the area of the square 

T h e circle is so divided into eight equal parts, alike 

in figure and area, namely, the eight segments, and 

one other figure X equal to three of such parts or 

segments in area; consequently the circle is to the 

square of its diameter as eleven to fourteen exactly. 

T h e twelve segments which we have before seen are 

together equivalent to one-eighth of the four larger 

segments described by the inscribed square, are a 

half of one-seventh, or half of one such segment, or 

a fourteenth part of the inscribed square, or a twenty-

second part of the circle. O n e of such segments is 

therefore a 264th part of the circle and a 336th 

part of the square of the circle's diameter. 

W e may now look at numbers—the value they give 

— a n d how they correspond with what has been said :— 

Diameter of circle No. 4, say, 100, area of 

inscribed square 1 0 0 x 5 0 rz: 5,000 
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Area of dodecagon of circle, No. 4, namely, 

inscribed square and half that square, or 

diameter X f of diameter, 100 X 75 . . =7,500 

Difference between inscribed square and 

inscribed dodecagon rz 2,500 

If we take this value 2,500, the difference between 

the square and dodecagon, or, in other words, half 

the inscribed square, it will, if divided by twenty-one, 

give the value of half of one of the twelve segments, 

ten and a half of these segments, as we have seen, 

being equal to half the inscribed square of No. 4. 

The result is 119^ as the value of the half segment 

or 238^- of the whole segment. Ten times 238^, 

or 2,380^, is the value of 10 such segments and 

119 21, or the value of half of such a segment, added 

to 2,38o-2L0r, makes the 2,500. It has been said that 

264 of these segments are equal to the circle. This 

number multiplied by 238^, the area of each seg

ment, is the area of the circle. 

264 X 238-3% = 62,857^, or the circle's area. 

Add to the circle's area the area of the four con

cave figures constituting the difference between the 

circle and the square of its diameter, which we have 

before seen are equivalent to X, fig. 7, equal to 

three-sevenths of the square. 

Three-sevenths of 40,000 area of square = 17,142^-

Area of circle =62,857^ 

Area or square of circle's diameter 80,000 
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T h e circumference to the diameter is exactly 3^, as 

this ratio gives the exact quantity before ascertained 

to be the area of the circle. 

Diameter 100 X 3y = circumference 314§-

Half circumference =z ! 5 77-

157t X radius—or 50 = 7,857-f area of circle No. 4. 

This multiplied by 8, gives the area of circle No. 1, 

namely, 62,857^-. W h e n w e only know the base of 

the inscribed square, w e can still find the' area of the 

circle, but the ambit of the circle, which we know to 

be exactly in the ratio of 3^ to the diameter, is in

commensurable in figures, because we cannot express 

the diagonal. W h e n w e know the diameter, the 

ambit of the circle can be expressed in figures, 

because w e can multiply a known figure by 3-̂ . 

Ride to find the circle's area. 

Diameter X radius + four-sevenths. 

or 

Half circumference X radius. 

or (where base of inscribed square known) 

Base X base -f- four-sevenths. 

If a circle be made to revolve, its axis will move in a 

line parallel to the plane on which it turns. If it move 

the length of its diameter, the rectangle so formed— 

if w e complete it at each end with a line equal to 

the radius—fig. 8—will be equal, as we have seen 

before, to the inscribed square—diameter X radius:— 

if the circle move half a diameter further, the rect

angle (completing it as before) will be equal to the 



37 

inscribed dodecagon of the circle, namely, square 

and half square, which we have before seen to be 

equal to the dodecagon. As half the circumference X 

the radius gives the circle's area, then the difference 

in length of the rectangle we are now producing, from 

the length of the diameter to the length of the circum

ference, gives the area of the four segments described 

by the circle's inscribed square, that is to say, all 

the circle except its inscribed square. The difference 

in length of the rectangle between diameter and half 

diameter, and half circumference, or that part of it 

produced beyond the length of a diameter and half 

diameter, which, as we have seen, only gives the area 

of the dodecagon, to the full extreme of the semicir-

cumference, will give the area of the twelve segments. 

The circumference to the diameter being 3^, the 

semi-circumference is one diameter, a semi-diameter, 

and the fourteenth of a diameter. A fourteenth of 

the diameter X 50 added to the rectangle equal to 

the dodecagon, completes the rectangle equal to the 

circle. (Fig. 8.) Diameter 100; a fourteenth of this is 

7y, which x 50 . . . = 357̂ -, namely, the area of 

the 12 smaller segments. Eight times 3577 = 2,85 ŷ-, 

area of the four segments described by this circle's 

inscribed square. The area of inscribed square 100 

X 50 z= 5,000, added to the area of such four seg

ments, namely, 2,857̂ -, completes the area of the 

circle, 7,857^. 

Figure 9 shows 96 equal segments, each equal 

to one of the twelve segments, which are together 
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equal to the difference between the area of the circle 

and the area of its inscribed square, or, in other words, 

to the four segments described by the inscribed 

square, each such segment containing twenty-four of 

the twelve segments or their equivalent. 

A constantly increasing and overwhelming weight 

of prejudice—the cumulative production of centuries 

—against the possibility of the circle being squared, 

with only an occasional landmark to indicate the 

original river of truth, has been for the most part the 

consequence of an inefficient and confessedly inade

quate method or rule of measurement almost exclu

sively resorted to. Although exceedingly difficult 

to catch and confine as it were a curvilinear portion 

of the circle between straight lines, and so measure it, 

w e have seen that—in the way here illustrated— 

this is possible. There are many figures of the circle 

which, without much mental effort, appear as we long 

and attentively look at it almost as the stars do as 

w e gaze for them long and intently in the deepening 

twilight sky. H a d these been more closely con

sidered, instead of leaving them unnoticed—just as 

some adventurers in the far west in search of treasure 

leave perhaps gold dust and nuggets and the certain 

riches of the plains under foot, passing on in haste to 

reach the shining mountain that glitters afar with 

base and worthless spar—the secret of the circle 

would doubtless long since have been discovered. 

W e have examined this geometrical tree—pur

posely in the plainest and simplest language, that it 
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may be understood by any ordinary intelligence, even 

that of youth—from the finest fibres of its roots, and 

have seen it blossom and ultimately bear fruit in the 

revelation of a truth long and patiently looked for, 

and are persuaded that no threatening clouds of 

academical erudition will long avail to obscure it. 

A storm of opposition—if these pages ever come to 

be noticed at all—may be expected to set in from 

the advocates of the present formulas, who, how

ever, cannot by the most approved method obtain 

the area of figure E, fig. 2, which, with an ambit 

equal to the circumference, we know contains the 

area of the inscribed square, or of figure K, fig. 5, 

also with an ambit equal to the circumference, which 

contains an area equal to the inscribed square and 

half that square, or an area we know to be equal to 

the area of the inscribed dodecagon. 

Patet omnibus Veritas, multum ex ilia etiam 

futuris relicta est, 

Alick Carrick. 

White Horse Close, Edinburgh. 



T H E S E C R E T O F T H E CIRCLE, 

ITS A R E A A S C E R T A I N E D . 

JESCRIBE a circle in a square; also 

the inscribed square of the circle and 

the diagonals of the squares (fig. i). 

a, b, c, d are equal segments of equal 

areas described by the ambit of the inscribed square. 

Fig. i. 

Describe segments a, b, c, d as in fig. 2 : what 

remains of the circle constituting E is equal to the 
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inscribed square, and the ambit of E is equal in 

length to the circumference. 

Fig. 

Describe a fourth part of the circle in a square 

(fig. 3), and that square into four squares; also a fourth 

/ F 

g\ 

/ '—_ \ 

Fig. 3. 

part of the inscribed dodecagon divided into three 

equal parts. F is a twelfth part of the dodecagon 

G 
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and G produced to X, or G and H together, are 

equal to F. F, G, and H constitute half the square, 

F—equal to G, H—is in area a fourth part of the 

square described. A fourth part of the dodecagon 

is equal to three-fourths of this square. . The square 

described being equal to half the inscribed square, 

the dodecagon is, therefore, equal to the inscribed 

square and half that square. 

Fig. 4. 

Describe four circles and their inscribed squares, 

and the square of the diameter of No. 1 circle. As 

circles are to each other as the squares of their 

diameters, No. 1 is eight times larger than No. 4; 

therefore, half a segment, or an eighth of the four 

segments described by the inscribed square of No. 1, 

is equal to the four segments described by the in

scribed square of No. 4 ; therefore, A is equal to 

B; A is also equal to C, C, and is therefore equal 

to D, D, D, D. 
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The dodecagon being equal to the inscribed square 

and half that square, the twelve segments described 

by its ambit being arranged as in fig. 5, it is seen 

that K-—namely, all the circle except the twelve seg

ments—is equal in area to the dodecagon, that is to 

say, equal to the square and half square, and that 

such area is bounded by an ambit equal in length to 

the circumference; m and n, part of K, indicated by 

dotted lines, being together equal in area to half the 

inscribed square, the other portion of K being equal 

to E in Fig. 2_, being, as before seen, equal to the 

area of the inscribed square, also bounded, as we have 

before seen, by an ambit equal in length to the 

circumference. 

The inscribed square of No. 1 is eight times larger 

than the inscribed square of No. 4. Since the do

decagon is equal to the inscribed square and half 
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that square, the dodecagon of No. i is equal to twelve 

inscribed squares of No. 4. A n eighth part of the 

twelve segments described by the dodecagon of No. 

1, or one segment and a half segment, are equal to 

the twelve segments described by the inscribed do

decagon of No. 4 (diagram 6). Seven-eighths of the 

twelve segments described by the inscribed dodecagon 

of No. 1, or the ten equal segments and a half of 
No. 1 

Fig. 6. 

such a segment, are together equal to the straight-

sided figure, being the difference between the in

scribed square of No. 4 and the inscribed dodecagon 

of No. 4, equal, as before seen, to half that square, 

and consequently nine such equal segments are equal 

to fig. Q, and also to fig. Q Q in fig. 7. 

A twelfth part of the dodecagon being equal to 

the inscribed square of a circle, an eighth the size of 

the circle in which the dodecagon is described, Q R 
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being the concave figures, the difference between the 

quarter of the circle and square in which it is de

scribed (fig. 7), together with the three segments a b c, 

are a fourth of the square described. Q, with the one 

segment and half segment, is therefore an eighth of 

the square described, and consequently Q Q, together 

with the segment and half segment, are together 

equal to an eighth of the square described. Q is 

Fig. 7. 

therefore equal to Q Q, which is equal to nine such 

segments. In the inscribed square of the circle (fig. 7) 

we have 16 figures each equal to Q, each containing 

nine segments or their equivalent. There are also 

in such inscribed square twenty-four such segments. 

Nine X 16 rr 144 + 24 are therefore the number of 

such segments or their equivalent in such square; 

consequently, 168, multiplied by the value of one such 

segment, will be the area of the inscribed square. If 

the diameter of a circle an eighth the size of circle, 
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fig. 7, be ioo, its inscribed square is in area 5,000, 

the difference between this area and the area of its 

dodecagon being, as w e have seen, equal to the half 

square or 2,500; this divided into ten and a half 

equal parts will give the area of one of the segments 

of circle (fig. 7), 2,500, being the area of ten and a 

half such segments—238^ is therefore the value of 

one such segment. This multiplied by 168, the 

number of such segments or their equivalent in the 

inscribed square of circle (fig. 7), will be its area; 

2 383V X 168 = 40,000, area of inscribed square of 

circle (fig. 7). 

(Note.—A false quantity attributed to one of these 

segments would be detected immediately.) 

Twelve segments, or their equivalent, being con

tained in half of one of the segments described by 

the inscribed square of circle (fig. 7), twelve times 

eight, or 96 segments or their value, added to the 

area of the square, will give the area of the circle. 

238-22t * 9̂ > eclua" t0 22>857y; this added to 40,000 

makes 62,857^, namely, the exact area of the circle. 

The diameter and semi-diameter by the radius 

here (fig. 8)," 150 X 50, is equal to the dodecagon 

as before seen 7,500, Jj- X 50 the radius equal to 

357y- This added to the area of the dodecagon of 

a circle, of which the diameter is 100, completes 

the area of that circle, namely, 7,85 7-f. T h e semi-
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circumference of the circle, of which the diameter is 

ioo, is 157J, 7.1= being the eighth part of 57^, and 

57| being the base of the rectangle containing all 

the circle, except its inscribed square, or in other 

words the four segments described by its inscribed 

square, the twelve segments described in such circle 

by the dodecagon of such circle are together equal 

to half of one of the segments described by its in-

Fig. 8. 

scribed square. A seventh of the inscribed square mul

tiplied by 1 ij or a fourteenth part of the inscribed 

square by 22, is therefore the area of the circle. 

Square of circle 5,000. One-seventh of this = 

7 M i x 11 = 7.85 7f 

As a twenty-second part of this rectangle (fig. 8) 

contains the 12 segments described by the circle's 

dodecagon, there are 1.2 times.. '22, or 264 such 

segments or their equivalent, in the circle. 
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Fig. 9. 

Fig. 9 shows 96 of these segments described, 

equivalent to the difference between the inscribed 

square and its circle. 

Fig. 10. 

Fig. 10 is equal to. the area of the inscribed square, 

and half that square—in other words, equal to the 

inscribed dodecagon of the circle. 
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