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THE SOCIETY.

J ITER ART Clafs. Mr Dalzel read a Philological Dif- Dec^.

fertation on certain Analogies obferved by the Greeks in
fhe Greeks

the ufe of their Letters ; and particularly of the Letter 2 j which

is printed in this volume. [No. IV. Lit. Cl.~\

1786.

Phyfical Clafs. The Secretary read a Letter to the Society, Jan. 2.

from the Reverend Dr Robertson, inclofing one from Mr jSng.°
n

Fraser, Under-fecretary of State, and one from M. An is son

of Paris, with a Memoir on the fubjecl: of Printing.

Lit. CI. Dr Gregory read a continuation of his EfTay on j™. 16.

the general Notion of the Relation ctf Caufe and Effect. [See

Vol. 1. Hift. Nov. 15. 1784. and March 11. 1785.]

(A 2) A

Dr Gregory on

caufe andefrViil-



1786.

Jan. 23.

General Meet-
ing.

4 HISTORT of the SOCIETl

A general Meeting of the Royal Society was held for the

election of Members. [See Vol. I. Appendix to the Hiftory of

the Society.]

Feb. 1.

Dr Home on
Amaurolis.

Dr Small's de-

monftraiions of

Dr Stev art's

theorems.

Phyf. CI. Dr Francis Home read a paper on Jinaurofis.

The Reverend Dr Small read the Heads of a paper con-

taining Demonftrations of twenty-eight of the Theorems pu-

blifhed in 1746, by the late Reverend Dr Matthew Stewart,
ProfefTor of Mathematics in the Univerfity of Edinburgh. The
Demonftrations are printed in this volume. [No. XII. Phyf. 67.]

Feb. 20.

Prof. Young on

the Greek mid-

dle voice.

Lit: CI. Mr Dalzel, one of the Secretaries, read part of

an EfTay on the Middle Voice of the Greek Verb, written by
ProfefTor John Young, of the Univerfity of Glafgow. On
account of fome additions intended to be made by the Author,

the publication of this EfTay is poftponed to a fubfequent volume

of the Tranfaclions.

March 6.

Mr Robifon on

the Georgium
Sklus.

Phyf CI. Mr ProfefTor Rob ison read a paper on the Orbit

and Motion of the new Planet, the Georgium Sidus ', which is

printed in the firfl volume of the Tranfactions of this Society.

[Vol. I. No. XI. Phyf. 67.]

March 20.

Dr Macfarlan

on the land-

t.ix.

Lit. CI. The Reverend Dr Macfarlan read a DifTertation

refpecling an equal AfTefTment of the Land-tax.

Mr Dalzel read a continuation of Mr ProfefTor Young'sProf. Young on

die voice. EfTay on the Middle Voice of the Greek Verb. [See fupra,

Feb. 20.]

April 3.

Mr Playfair's

•life of Dr Mat-
thew Stewart.

Phyf. CI. The Reverend Mr ProfefTor Playfair read an

Account of the Life and Writings of the late Reverend Dr Mat-
thew Stewart, ProfefTor of Mathematics in the Univerfity

of



HIS'TORV of the SOCIETY

of Edinburgh. This Account is publifhed in the firft volume

of the Tranfaclions of this Society. [Hiftory of the Society,

Appendix.]

1786.

Dr James Anderson read an EfTay, containing Obfervations

and Experiments on the Culture of Potatoes. He did not chufe

that any abftract of this EfTay fhould be publifhed.

The Secretary prefented to the Society two books, one in

Latin, De Herpete, and the other in French, Sur la Petite Verole,

written by M. Roussel, Royal ProfefTor of Medicine in the

Univerfity of Caen in Normandy, fent by him to the Royal So-

ciety of Edinburgh.

Lit. CI. Mr Da lz el read the remainder of Mr ProfefTor

Young's EfTay on the Greek Middle Voice. [See fupra
y

March 20.]

Dr Hutton read part of a DifTertation on Written Language

as a Sign of Speech.

It is the purpofe of this paper to fhow, in what manner we

arrive at the knowledge of Ample founds, by the analytical ex-

amination of our fpeech, or the refolution of it into its princi-

ples. Thefe fimple founds may be reprefented to the fight,

by means of certain figures, appropriated to thofe founds.

Such figures then become the principles, firftt
of the writing of

our fpeech, and, idly, of the reading of our written language.

There being no lefs than four different methods of analyfing

fpeech for the purpofe of typifying language, thefe are ex-

amined with a view to underftand the advantages and difad-

vantages that may attend each of thofe particular methods, ac-

cording to the following order : firft, The analyfing of fpeech

into parts, each of which is the fign of a diftinct thought
j

?,dly, into words, the conftituent parts of our exprefTed thoughts

;

3#,

Books prefent-

ed to the Soci-

ety,

April ij.

Prof. Young on
the Greek mid-
dle voice.

June ip.

Dr Hutton on
written lan-

guage.
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2dly, into fyllables, or articulate founds, the constituent parts

of words ; and, lajlly, into letters, or inarticulate founds, the

conftituent parts of fyllables.

There are only two of thofe practicable methods of typi-

fying fpeech, that have any peculiar advantage to recommend

their ufe. Thefe are the verbal method, on the one hand, and

the elemental, on the other. Each of thefe having their pecu-

liar advantages, are now to be mentioned.

The advantages of the verbal method confift in this, that

different nations, by this means, might communicate their de-

fires by writing, without the knowledge of each other's fpeech.

But the neceffary difadvantage of this method is more than fuf-

ficient to counterbalance its great benefit ; becaufe, while there

would not be fufficient accuracy for thus expreffing every

thought in writing, it would require to make it the bufinefs of

a man's life to read and write. Whereas the advantage of the

elemental method will appear from this, that while the com-

mutation of our figures and our fimple founds is perfect, our

fpeech, which is compofed of thofe fimple founds, may be

written with facility, and our written language read with abfo-

lute perfection. The benefit of this method, therefore, far more

than compenfates for its lofs, in not ferving as a mean of cor-

refpondence between foreign nations.

Music and fpeech are next confidered, in order to fee their

neceffary connection and the difference of their principles.

The formation of articulate expreflion, by means of vocal

founds and confonants, is then illuftrated, in fhewing the na-

ture of our fpeech, as the foundation of our art of writing.

Thus, an alphabet is reprefented as being the work of inge-

nuity and wifdom, and as being, with good reafon, the boaft

of fcience. The corruption, therefore, of this alphabetical

method of characlerifing fpeech, is reprobated as an error pre-

judicial to fcience, and difgraceful to a nation that is wife and

learned.

Orthography



HIS TORT of the SOCIETT. y

Orthography being thus a moft fcientific art, it is of much
importance, for the educating of a people in this art, to con-

form the practice flrictly to the rules of fcience, and to have

the rules of that fcience comprifed in the knowledge of the

alphabet. The alphabet is therefore now made the fubject of

a fcientiflcal difcuffion.

An alphabet being nothing but the figured elements of

fpeech, and fpeech confiding of articulated founds, we are to

examine thofe diftincl founds which man has it in his power to

form for the purpofe of his fpeech, and alfo all the practicable

articulations proper for modifying his vocal founds.

The vocal power of man is, from experience, found to be

divided into feven diftinct notes, and this power is reprefented

by a line divided into fix equal parts, which forms feven equal

diftinctions of his perfect founds.

The letter i is here affixed to the moft acute or higheft of

thofe notes of vocal found, and u is the written fign affixed to

the loweft, or the note which is naturally moft grave. In a

middle place between thofe two extremes, in this vocal capacity

of man, is placed the found, which is confidered as correfpond-

ing to the letter a.

Thus, we have the radical alphabet, of the perfect vocal

found in the letters f, a, u. All the other founds are then ne-

cefTarily comprehended between that middle vowel and the two

extremes. This determined fpace of vocal found is then fub-

divided, the upper half, or higheft fpace, into the vowels e and

vi, the lower, again, into thofe of o and v.

Thus we complete the feven perfect notes of human voice

or vocal founds ; and thefe are all defined or diftinguifhed, in

defcribing the gradual change or regular modification of the

organ, which is neceffary in founding each.

But befides the feven perfect vowels which compofe what

may be termed the radical alphabet of human fpeech, there are

two femitones, placed fomewhere between the middle note,

and
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and thofe on each extreme. This is exemplified in the ufe of
fpeech : although hitherto no letter has been contrived for

thofe two diftinclions of our voice, which are found in the words
.'his and thus.

The vocal powers of man being thus determined by nature,

and defined in fcience, it is necefTary, in order to complete the

alphabet, to have the various articulators of the vocal found ex-

amined, with a view to fee how far all the organical powers of

man have been praclifed for the purpofe of his fpeech, and
alfo to underftand the nature of thofe improper articulators

which may be occafionally employed.

As the diftinclions in the vocal found of man are fo limited,

and as the ideas to be exprefled in his fpeech ar« fo multifarious,

it is necefTary to compound thofe diflincl founds by means of

articulations, which are either prefixed or fubjoined to the ex-

preflion of vocal found.

Consonants are thus formed ; and thefe may be diftin-

guifhed in two different refpe&s
;

jir/l, by the pofition of the

organ in which they are formed ; and, 2dl)\ by the operation

of the breath which is employed to make them audible. It is

only in thus analyfing the fubject, that thofe confonants, or the

articulating powers, may be underftood.

There are five pofitions of the organ by which the vocal

found is to be articulated ; and thefe muft be underftood, be-

fore the operation of the founding organ in forming confonants,

can be explained. Thefe pofitions, with their refpeclive modi-

fications, therefore, are now to be defcribed.

The firjl pofition is formed by the clofe junction of the

lips, fo as no breath is fuffered to tranfpire ', and this is the

firft modification of this pofition, when the paffage of the

breath or found, by the nofe, is flopped, and may be termed

the oral modification. In this manner are formed the letters

p and b.

The
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The Jecond modification of this firft pofition, which may be

termed the nafal modification, is formed by opening the com-

munication or exit by the nofe, and fuffering the found or

breath to pafs that way. In this cafe the letter vi is founded.

The Jecond pofition is formed by the application of the

under lip to the fore teeth of the upper jaw, which does not

form an abfolute interruption to the breath, but fuffers it to

pafs in an audible manner, by means of the reftrain t with

which it is made to pafs. In this manner are produced the

letters / and v.

The third pofition is formed by a fimilar application of the

tongue to the fore teeth, and a fimilar exprefTion of the breath

;

thus producing the two confonants and th.

The fourth pofition is formed by the application of the point

or fore part of the tongue, to the root of the fame teeth, or fore

part of the palate. This forms a pofition that may be varioufly

modified, by means of the great volubility of this member
which is thus applied.

In the firji of thefe modifications, the tongue is applied

clofely to the palate, fo as to form an abfolute interruption of

the breath, in a.fimilar manner to that of the nrfl pofition. It

may be therefore termed the mute modification of this pofition.

In this mute modification are formed the confonants t and d.

In the Jecond modification, the tongue is not kept clofe fixed

to the palate, but fuffers the breath to be exprefTed in an audi-

ble manner, fimilar to thofe of the fecond and third pofirions.

This, then, may be termed the fibilating modification, by wroch
are exprefTed the J and z.

In the third modification, the paffage of the breath between
the point of the tongue and the palate is opened, and that by
turns, in a quick or tremulous vibration. It may therefore be
termed the vibratory modification, by which the letter r is

formed.

Vol. II. (B) In
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In the fourth modification, the paflage of the breath or found
is not interrupted in any degree, but is made to pafs in a very
peculiar manner through the mouth. For this purpofe the

tongue is clofely applied to the fore part of the palate, but it is

retracted on each fide, fo as to leave an open fpace. A free paf-

fage is thus preferved for the breath which goes under the

tongue and out of the mouth. This may be termed the liquid

modification, in which is formed the fonorous letter /.

The fifth and lajl modification is formed by fhutting thofe

lateral pafTages for the breath which were opened in the laft mo-
dification, and at the fame time fufFering the found to pafs by
the nafal paffage, in the fame manner as in the fecond modifi-

cation of the firft pofition. Thus we produce the letter n, in

what may be termed the nafal modification,

The fifth pofition is formed in all refpecls like the fourth,

but only by a different part of the tongue and palate. There

are therefore the fame number of modifications in this pofition

as in the former; and thefe, correfponding in their nature,

may be denominated in the fame manner.

We have thus the letters k and g formed in the mute modifi-

cation ; the JIj and j in the fibilating modification ; the gut-

tural or Northumbrian r in the vibratory modification ; the

Spanifh //, or the French / ?nouillee, in the liquid modification
;

and the guttural n, or Englifh ng, in the nafal modification.

The feveral pofitions of the organ, with their different mo-

difications, being thus underftood, the formation of the confo-

nants, and articulations of voice, by the aclion of the breath

and found, may be now explained.

In all the pofitions of the articulating organ, there is either

employed the fimple afpiration of the breath, or a found pro-

duced in the windpipe, and modified in the articulating organ.

Thus, in all the pofitions, and in feveral of their modifications,

there are produced two diftinct articulators, according either as

found is emitted along with the articulation, or only the breath

employed
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employed without any other found. Hence the diftinction of

mutes and confonants among the articulators of voice.

But in each of thefe diftinctions of mutes and confonants.

there is to be made a fub-diflinction, according as the articula-

tor is either perfect or imperfect, whether as a mute or as a

confonant. Each of thefe will now require fome explanation.

The perfect mute can only take place in thofe portions, in

which the breath is abfolutely interrupted by the clofe or im-

pervious organ ; and this does not happen in the fecond and

third portions, and only in fome of the modifications of the

fourth and fifth.

This mute articulator is formed, either by interrupting the

vocal found with the clofe pofition, in which cafe it is a final

articulator ; or by beginning to exprefs the vocal found in this

clofe pofition, when it forms, upon opening the paffage, an ini-

tial articulator.

There are juft three articulators of this kind, correfpond-

ing to the three pofitions in which the organ may be abfolutely

clofed, in relation to the exit of the breath. Thefe are p in

the firfl pofition, t in the fourth pofition, and k in the fifth po-

fition.

The imperfect mute is formed by emitting a guttural found,

or that of the windpipe, in thofe three pofitions of the mute

articulator. The found here is extremely limited ; for it" is ne-

cefTarily reftricted to that quantity of breath which may be ex-

pelled through the founding windpipe, in compreffing the air,

or diftending the cavity of the clofe organ. Thefe fhort founded

articulators may therefore be termed imperfect mutes.

The b, d and g, are the three imperfect mutes, correfpond-

ing to the three abfolute mutes, p, t, k, of the firfl, fourth and

fifth pofitions.

In the fibilating articulators of the fecond and third pofitions,

and of the fecond modification of the fourth and fifth pofitions,

the breath may be continually emitted, either with the fimple

(B 2) expiration,



12 HISrORT of the SOCIElT.

expiration, or attended with the guttural found. This then

forms two cafes of articulation, differing from each other,

and alfo from the other two cafes of mute articulation ; feeing

that in the prefent cafe, whether the confonant be formed with

a guttural found, or only an audible afpiration, it is a conti-

nued thing, and is not neceffarily terminated, as in the mutes,

by the clofe pofition of the organ. Now, as in the cafe of

mutes, we have the diftinction of perfect and imperfect, with

regard to that fpecies of letter, fo, in the cafe of confonants,

we have a fpecies which is perfect, and one which is imperfect.

The imperfect fpecies of confonant-articulators, is formed

in the four fibilating portions and modifications jufl now men-

tioned, viz. the f in the fecond pofition, the 6 in the third po-

fition, the f in the fibilating modification of the fourth, and

the jh in that of the fifth pofition.

To perfect thofe four confonants, we have but to add the

guttural found to the continued expiration ', and we then pro-

duce of the / the v, of the the tb, of the / the 2, and of the

Jh the j.

We have now only remaining the nafal modification of the

firft pofition, which gives the confonant tn ; the vibratory mo-

dification of the fourth and fifth pofitions, which give two fpe-

cies of the letter r ; the liquid modifications, which give two

fpecies of the letter l\ and the nafal modifications of thofe two

laft pofitions, which give two fpecies of the letter //. In none

of all thefe, is there formed a diftinct articulator, by means of

the fimple afpiration ; confequently all thefe are perfect confo-

nants.

The alphabet is thus completed, in comprehending every

poflible vowel and articulator which are proper for diftinct

fpeech, except the audible afpiration of the letter h ; and this

is a general articulator, which is formed in many different pofi-

tions of the vocal organ.

As
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As the perfect vowels may be either prolonged with the ex-

pirated breath, or cut ihort by a change in the modifying or-

gan, we have the means of adding quantity to the fpecifymg

founds of fpeech, whereby another diftinction is formed of our

vocal founds.

We have alfo the power of compounding vocal founds for

the increafe of the radical alphabet of vowels, which is fo li-

mited.

Diphthongs and confonant-vowels, or rather articulating

vowels, are formed in the following manner : The diphthong,

by founding both vowels equally in the time of one ; the con-

fonant-vowel again, by an unequal divifion of this time, or by

Aiding quickly from the pofition of the two extreme vowels i

and z/, to the vocal found which is to be thus articulated.

Having thus Ihown that there is in nature a perfect alpha-

bet as the principles of fpeech, at leaf! that there is an alphabet

which is perfectly definable in fcience, it is propofed to adhere

ftrictly to this alphabet as the principles of writing, with a

view to perfect fpeech, in having diftinct founds ; and to per-

fect writing, in having fteady principles for the commutation

of found and figure.

To give fome idea of this ; there are juft two practicable

ways of writing fpeech with any manner of advantage. Thefe

are either by figuring fimple founds, which is the alphabetical

method, or by figuring compound founds, which is the verbal

method.

The 'Englim method, which fhould be alphabetical, is not

truly fo, feeing it has departed egregioufly from its principles,

in fo far adopting the other method ; this is that of typifying

words by means of figns, which are not expreflive of the found,

but of the fenfe ; whereas it mould employ only thofe figns

which have affixed to them an unalterable expreflion, not of

the fenfe, but of the found. We write a word by a combina-

tion of letters, not properly expreffive of the fpeech which we
pronounce,
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pronounce, but conventionally fpecifying the word which we
then render into fpeech.

The advantages arifing from a ftrict adherence to the fcien-

tific method of the alphabet, are of two kinds ; one relating

immediately to the people who would thus acquire great facility

in learning to read and write ; the other relating immediately

to the language, which would thus become uniform and fteady,

and would avoid corruption.

If a perfon has learned to write every vocal found, and every

articulation which his organs form for the ufe of fpeech, all

which are comprifed within the compafs of the alphabet, he

has it in his power to write any fpeech which he is able to pro-

nounce. He would alfo write that fpeech precifely in the man-

ner that every other perfon, who has learned the alphabet, mud
render it again in reading.

Now, if a language mould be thus perfectly reprefented in

the writing, the perfection of our fpeech might be, in this man-

ner, communicated among the learned of the nation, and the

improvements of our fpeech would be difperfed with our wri-

tings, by means of the improvement of our fcience.

But if, in writing our language, any other method is pur-

fued, which is different from the fcientific analyfis of our

fpeech, and elemental characterifing of our vocal founds, there

will then be no fixed relation between our writing and the pro-

nunciation of our language ; and, in that cafe, no literary per-

fection in our education, will have any tendency to improve the

language of the nation.

With regard to a reformation of our prefent method, if, on

the one hand, the orthographical practice of this nation has

only deviated from the truth of fcience in a fmall degree, it

may be eafily corrected by the exertion of literary men, when

they confider the danger of fuch a growing evil.

Now, that there is truly danger in the cafe, muft appear

by confidering how little apprehenfion there is in general of this

error
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error in our practice, notwithftanding the length to which it is

arrived.

If, on the other hand, our writing has departed much from

the rules of juft orthography, in that cafe, however well dif-

pofed for a reformation, it is not in the power of a few indi-

viduals, to make fo great a change in the literary fyflem of the

country, as this reformation would require.

But if there is to be acknowledged any advantage in the al-

phabetical method, the very difficulty of undertaking fuch a

reformation, affords the ftrongeft argument for the expediency

of the meafure.

This will appear by confidering, that in departing from the

alphabetical rule, we lofe the literary advantage of the elemental

method ; at the fame time, we do not derive from the verbal

method, then fo far purfued, that benefit which the Chinefe

have, in compenfation for their want of alphabetical ortho-

graphy.

The corruption of the Chinefe orthography may naturally

lead to the introduction of the alphabetical method. But the

corruption of the alphabetical method, while it introduces a

real difficulty and confufion into our orthography, is attended

with no advantage, except perhaps the ideal pleafure of fome

fpeculative men, when in purfuit of the derivation of the lan-

guage.

Phyf. CI. Dr Walker, Profeffbr of Natural Hiftory, read

a paper on Petrifaction, by Everardus Joannes Thomassen
a Theussinck, of Zwoll in Holland.

1786.

July 3-

Thomaflen on
petrification.

Lit. CI. Dr Hutton read a continuation of his DifTerta-

tion on Written Language as a Sign of Speech. [See fupra,

June 19.]

Phyf.

July 17.

Dr Hutton on
written lan-

guage.
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Nov. 6.

MajorWillfams'
experiments on
congelation.

Nov. 20.

Dr Hutton on
written lan-

guage.

HISTORT of the SOCIETK

Phyf. CI. Mr Robisqn read a Letter from Dr Charles
Hutton, ProfefTor of Mathematics in the Military Academy of
Woolwich, containing an Account of fome Experiments on the

Force of Congelation, made at Quebec in 1784 and 1785, by
Major Edward Williams of the Royal Artillery. This let-

ter and account are printed in this volume. [No. V. Phyf. CI.]

Lit. CI. Dr Hutton read the remainder of his DifTerta-

tion on Written Language as a Sign of Speech. [See fupra,

June 19.]

Nov. 27,

General Meet-
ing.

A general Meeting of the Society was held for the annual
election of the Office-bearers of the Society. [See Vol. I. Ap-
pendix to the Hiftory of the Society.]

Phyf CI. Dr Francis Home read an Account of fome Ex-
Dec. 4.

Dr Home on
the comparative penments on the comparative Strength of different Tonics in
ftrength of dif-

l °
ferent tonics in Dyfpepfia.
dyfpepfia.

Letter relative

to the kraken.
At the fame Meeting, a Letter was read from John Ramsay

L'amy, Efq; one of the Juftices of Peace for the county of

Forfar, and Mr John Guild, one of the Magiftrates of Dun-
dee, inclofing an affidavit made before them, of Jens Ander-
son, mailer, and Mads Jenson, mate of a Norwegian fhip,

relating to the appearance of a fuppofed kraken or fea-worm,

on Sunday, Auguft 5. 1786. about 15 leagues to the eaftward

of the coaft of Scotland, in north latitude 56.16. The appear-

ance was that of three low iflands or fand-banks of a grayifh

colour, within lefs than a mile's diftance from the fhip, and ex-

tending about three miles from the one extremity to the other.

It remained in fight about fifty minutes, and upon the fpring-

ing up of a breeze, gradually funk into the water. The ac-

count contains no further particulars worthy of notice, and is

perfectly confiflent with the idea of this being nothing more

than
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than a fog-bank, of which the appearances are familiar to ma-

nners.

1786.

Dec. 18.Lit. CL Mr John Robison, General Secretary, read part of

a DifTertation by the Reverend Mr Walter Young, Minifter iJ^dV"
of Erfkine, on Mufic and Poetry. The DifTertation is printed

in this volume. [No. III. Lit. CL~\

Phyf. CL The Secretary read an Account by Dr Charles

Hutton of Woolwich, of fome Experiments made by him to

determine the Refiftance of the Air to Bodies moved through

it. This Account is publifhed in this volume. [No. VI.

Phyf. CI.-]

Lit. CL Mr Robison read a continuation of the Reverend

Mr Young's DifTertation on Mufic and Poetry, printed in this

volume. [No. III. Lit. CL]

1787.

Jan 1. .

Dr Ch. Hutton
on the refinance

of the air.

Jan. 1 J.

Mr Young on
mufic and poe-

try.

A general Meeting of the Royal Society was held for the

election of Members. [See Lift in the Appendix to Vol. I.

Part I.]

Jan. a*.

General Meet-
ing.

Dr Walker exhibited to the Meeting feveral fpecimens of

natural productions and artificial rarities which had been pre-

fented to the Society in the courfe of the lafl year. Thefe were

ordered to be repofited in a proper place of the Mufaeum of the

Univerfity, and a lift was directed to be made out, and printed

in the Appendix to the hiitorical part of this volume. [See

Appendix.]

At the fame Meeting, the Secretary prefented to the Society

the following works : Traite Analytique des Mouveme?is apparens

des Corps Celejies, par M. Dion is de Sejour ; and EJfai fur la

Fluide Ele£irique
y
par feu M. le Comte de-Treffan; the former

Vol. II. (C) fent

Donations to

the Society.

Donation? t'j

the Society.
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1787. fent to the Society by the author, the latter by M. l'Abbe

Tressan, the author's fon. The Secretary alfo prefented from
Dr Blane his Obfervations on the Difeafes of Seamen. Thefe
books are in the lift of donations printed in Vol. I. of the So-

ciety's Tranfactions.

Feb. 5. Phyf. CL Mr ProfefTor Robison read a Comparifon of the

the ceorg'ium'

1

Theory of the Motion of the New Planet, read by him laft

year, with fome additional obfervations made by him fince.

[See Vol. I. No. XI. Phyf. CL]

volcanic erup- At the fame Meeting, Dr Walker read an Extract from an
tions in Iceland.

~

Account of the Volcanic Eruptions in Iceland during the year

1783.

Feb. 19.

Mr Young on
mufic and poe-

try.

Lit. CL Mr Robison read the remaining part of the Re-

verend Mr Walter Young's DifTertation on Mufic and Poe-

try ) which is printed in this volume. [No. III. Lit. Cl.~]

March 5.

Experiments by
Dr Home.

Phyf. CL Dr Francis Home read an Account of fome

Medical Experiments made by him upon the Digitalis.

March Io.

Dr Beattie on
the fixth beok
of the Eneid.

Lit. CL Mr Dalzel read a DifTertation by Dr James
Beattie, ProfefTor of Philofophy in the Marifchal College of

Aberdeen, entitled, Remarks on fome PafTages of the fixth Book

of the Eneid. This DifTertation is printed in this volume.

[No. II. Lit. CL~]

April 1.

Mr Wallace on
the eaft wind.

Phyf. CL George Wallace, Efq; Advocate, read a part of

a DifTertation on the Caufes of the Difagreeablenefs and Cold-

nefs of the Eaft Wind. The author did not incline that any

abftract fhould be given of this DifTertation.

Lit.
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1787.

Lit. CI. MrMACoNocHiE communicated fromRoBERT Bogle April 16.

.. , „, f 1 • • T-l Letter from trie

of Daldowie, Lfq; a copy of a letter, written in 1773, by the TdhooLamato

Tefhoo Lama of Thibet, toWarren Hastings, Efq; Governor-

general of Bengal, while a brother of Mr Bogle's was refiding

at the Lama's court, as envoy from Mr Hastings. Mr Maco-
nochie remarked, that the turn of thought and expreflion ren-

dered the letter a very great curiofity ', but that it was dill

more interesting on two accounts : firjlt That it eftablifhed be-

yond all queftion, that the Tefhoo Lama, though a Pontiff of

inferior rank to the Dalai Lama, is underflood to pofFefs the

foul of faints, or divine perfonages that flourifhed in former

times, and to retain the remembrance of what happened to

them in thofe paft periods of exiftence. idly, That the fame

places which are regarded in Bengal as peculiarly facred, are

likewife regarded by the religion of Fo as holy j that the Tefhoo

Lama, in fome of his former ftates of exiftence, is fuppofed to

have refided in thofe places ; that the Ganges, fo revered among
the Brahmins, is alfo revered by the worfhippers of Fo ; and

that the reference by the followers of that religion in Japan, to

fome region in India, as the origin and holy land of their

faith, is here afcertained to belong to Bengal. Thefe circum-

ftances, he thought, fuggefled very important reflections with

regard to the hiftory of the religions of Eaftern Afia.

The letter is as follows :

From Teshoo Lama to the Governor.

Received the 22d July 1775.

" Mr Bogle, whom, out of your kindnefs, you were pleafed

to fend into this quarter, having (thank God) arrived here in
" perfect health, I had, at an aufpicious hour, the pleafure of an
" interview with him, and was rendered fo completely happy on
" the occafion, that it might in reality have been thought an in-

(G 2) " terview

<(
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** terview with yourfelf. The letter which you addreffed to me,
" and the prefents you fent by Mr Bogle, I have likewife re-

" ceived fafe. May your happinefs and profperity daily in-

" creafe. All the particulars which Mr Bogle verbally repre-

" fented to me, I perfectly underftand. You were pleafed to

" write me, that you had fent orders for eftablifhing peace with
" the Debe Doria, agreeable to my requeft. True ; the pleafure

" thefe particulars gave me, it is impomble to.exprefs. When
•" you, out of pure friendfhip, are induced thus readily to com-
" ply with a requeft of mine, what return can I make you for

" it, but offer you my prayers ? You have laid me under an ob-

" ligation to you for ever ; and I hope that you will every where
" prove victorious and fuccefsful. What can I fay to you of my
" own fituation ? In former ages, I repeatedly received my ex-

" iftence from Allahabad, Benares, Patna, Purnea, and .other

" places in Bengal and OrifTa ', and having ever enjoyed much
" happinefs from thofe places, I have imbibed a partiality for

" them ', and a fincere love and affection for their inhabitants

* c

are ftrongly impreffed on my heart. The well known place of

" Outragund gave me my laft exiftence; and thanks be to God,
" the inhabitants of this quarter are all content andfatisfied with

" me. Where my fpiritual effence will tranfmigrate to next, will

" hereafter be feen. At prefent, here I fit in this icy country,

" in obedience and fubjeclion to the Emperor of China. I have
u long had a defire of feeing you, and the dominions and people

" over whom you rule; but hitherto many caufes have occurred
" to prevent me,whatever may happen in future. My travelling fo

" far as your country, to obtain a perfonal interview with you,

" muft, however, be attended with many unfurmountable diffi-

" culties, and Providence has decreed that we fhould be at this

" neceffary diftance from each other. From this confideration,

" I am induced to requeft that you will grant me a piece of
" ground near the fea-fide, that I may build a houfe of wor-

" fhip thereupon § and for the expences of building it, I have
" fent
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" fcnt an hundred pieces of gold by Mr Bogle, together with

" fome carpets, cloths, and other neceffaries, which he will fhew

" you, for the decoration of it ; and I requeft that you will do
" me the favour to let the houfe be immediately built, and the

" things put up ; and as foon as the cold feafon fets in, I will

" certainly difpatch to you fome of my own people, if not fome
" of the family of the Lama, who is patron of the Emperor of

" China. I hope that you will receive them with kindnefs, and
" fend fome of your own fervants with them, to vifit every place

" of worfliip at Allahabad, Benares, &c. for the difcharge of their

" religious duties. As this country is under the abfolute fove-

" reignty of the Emperor of China, who maintains an active and
" unrelaxed control over all its affairs ', and as the forming of any
" connection or friendfhip with foreign powers is contrary to his

" pleafure, it will frequently be out of my power to difpatch any
" meffengers to you. However, it will be impoflible to efface the

" remembrance of you out of my mind; and I mall always pray
" for the increafe of your happinefs and profperity, and, in re-

" turn, I hope you will frequently favour me with accounts of
u your health. To avoid troubling you, and intruding longer

" upon your time with my incorrect ftyle, I mall conclude this,

" but beg you will favour me with an anfwer ', and I (hall take

" an opportunity of addrefling you by every perfon who goes

" from hence into your part of the world. I have reprefented all

" particulars to Mr Bogle, who will communicate them to you,,

" and I hope you will confent to them.

\0n a Jeparate paper.J

" Having, in compliance with my requeft, put ari end to

" hoftilities with the Debe Raja, and eftablifhed a peace with
" him, you have thereby conferred upon me the greateft oblrga-

" tion. As a teftimony whereof, I fend you a prefent of a few
" things '

? and, although not worth acceptance, I beg you will ac-

" cept
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1787. cept of them, merely upon this confideration, that a green leaf

is a prefent from a hermit.

Lift of Prefents.

«
8 pieces of China fatin.

" 1 filver talent of China.

" 1 Pelong handkerchief.

"I can make no fuitable return for your friendfhip from this

" part of the world, and I hope you will excufe it. Poorun
" Ker Cushoo will have the honour of paying his refpects to

" you ', and I hope you will grant him your favour and protec-

" tion in the bufinefs with which he is entrufted."

June 18.

Dr Gregory on
the moods of

verbs.

Lit. CI. Dr Gregory read a Philological DifTertation, en-

titled, Theory of the Moods of Verbs ', which is publifhed in

this volume. [No. IV. L it. c?/.]

July 2.

Mr Wallace on
the eaft wind.

Letter from the

Prefident de
Virly.

On the ufe of

cauftic alkali in

the cure of gra-

•velifh diforders.

Phyf. CI. Mr George Wallace read the continuation of

his DifTertation on the Caufes of the Difagreeablenefs and Cold-

nefs of the Eaft Wind. [See fupra, April 2.]

At the fame Meeting, the following Letter from the Prefident

de Virly, at Dijon, was read :

A Paris ce \orne Mars 1787.

" II fera peut etre agreable a la Spciete d'apprendre que l'on

a applique a Dijon, avec fucces un remede que Ton doit a

un medecin de votre ifle : l'alkali cauftique pris interieure-

" ment pour le calcul ou la pierre. M. Durande, medecin
" de cette ville a eu un malade qui avoit rendu beaucoup de

" gravier par les urines, et avoit de grandes douleurs. Le ma-
" lade, en meme tems, ne vouloit pas entendre parler de fe

" faire

a

K
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" faire fonder. M. Durande lui a adminiftre l'alkali caufti-

" que dans un bouillon de veau, qui contenoit a peu pres unc
" livre d'eau. II a commence par dix gouttes, et a fini, en

augmentant la dofe, par radminiftrer jufqu'a quarante

gouttes. Au bout de fix femaines, les accidens avoient telle-

ment cefle que le malade a dit n'avoir plus befoin de rien.

II y a dix mois, et il fe trouve tres bien.

" Un autre malade a commence le meme remede. Un verre

de fon urine le cinquieme jour de traitement, terns auquel

il prenoit douze gouttes d'alkali cauftique, a ete effaye. Le

papier de Fernambouc s'eft tres legerement altere. L'eau

chargee d'air fixe a trouble un verre de cette urine, et y a oc-

cafione un tres leger depot. On fait que l'eau gafeufe re-

prend l'alkali a la matiere du calcul.

" On s'etoit allure par le papier teint avec le jus de mauve

que le bouillon ne denaturoit point l'alkali cauftique. II faut

avoir foin que l'alkali foit bien cauftique, et n'aye pas perdu

fa vertu par le contact de fair.

" Il s'eft prefente a moi un fait en Angleterre, qui, je crois,

n'a pas ete encore obferve. G'eft une efpece de bafalte artifi-

ciel. En examinant, aupres de Sheffield, des materiaux pour

reparer la route, je caflai plufieurs de ces morceaux de terre

cuite dont on fe fert dans plufieurs endroits de l'Angleterre

pour reparer les chemins. Ces morceaux fe cafloient en

prifmes hexagones tres reguliers, tels que ceux des bafaltes.

Les difFerentes perfonnes a qui je les ai montres, notamment

M. Watt, ne les connoiffoient pas. Je n'en avois jamais vu

non plus. Je vous ferai oblige Monfieur, de communiquer

ce fait a Monf. le Dr Hutton, qui a fait beaucoup d'obfer-

vations, ,dont on verra furement la publicite avec grand plai-

fir. J'ai l'honneur d'etre," &c.

1787,
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Of an artificial

bafaltes.

Lit, CI. Dr Gregory read the continuation of hi3 Theory of

the Moods of Verbs, publifhed in this volume. [No. IV. Lit. CL]

Pbyf.

July 16.

Dr Gregory on
the mouds of
verbs.
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Auguft 6,

New fpecies of

cochineal.
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Phyf. CI. Dr James Anderson laid before the Society a

fpecimen of a new fpecies of cochineal, lately difcovered on the

coaft of Coromandel by James Anderson, M. D. Phyfician-

general at Madrafs.

Count de Win*
difchgratz's

problem.

At the fame Meeting, Mr Commimoner Smith acquaint-

ed the Society, that the Count de Windischgratz had
tranfmitted to him three DifTertations, offered as folutions of

his Problem, [See Tranfactions, Vol. I. Hift. of the Soc. p. 37.

& 45.] and had defired the judgment of the Society upon their

merits. The Society referred the confideration of thefe papers

to Mr Smith, Mr Henry Mackenzie of the Exchequer, and

Mr William Craig, Advocate, as a Committee to perufe and

confider them, and to report their opinion to the Society at a

fubfequent Meeting.

Nov. s . Phyf. CI. Dr Walker, Profeflbr of Natural Hiftory, read

ihI MtX °"f part of a DifTertation, written by Mr Lochead, on the Natural
Madei«.

Hiftory of Madeira.

Nov. 19. Lit. CI. Mr Dalzel read the continuation of his Dif-

the Greeks. fertation on certain Analogies obferved by the Greeks in the

ufe of their Letters \ and particularly of the Letter 2. [See

fupra, Dec. 19. 1785.]

Nov. a 6.

General Meet-
ing.

A general Meeting of the Royal Society was held for the

election of General Office-bearers for the enfuing year ; when

all thofe of the preceding year were re-elected.

Dec. 3.

Dr Hutton's

anfwers to M.
de Luc.

Phyf. CI. Dr James Hutton read Anfwers by him to the

Objections of M. de Luc, with regard to his Theory of Rain,

(publilhed in Tranfaaions, Vol. I. No. II. Phyf. CI.) Thefe

Anfwers are printed in this volume. [No. VIII. Phyf. Cl.~\

Lit*
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Lit. CI. Mr Dalzel read an EfTay on the Standard of

Tafte, and on the Nature and Hiftory of Criticifm. He did

not incline that this Eflay, or any abftracl of it, fhould be

printed in this volume.

Dec. 17.

Mr Dalzel on

the ftandard of

tafte.

He alfo read a fhort EfTay by the Reverend Mr Robertson,

Minifter of Dalmeny, on the Subjunctive Mode in Englifh Verbs,

and on pall and will. The author did not incline that any

account of this EfTay fhould be given in this volume.

Phyf. CI. Dr Walker read a continuation of Mr Lochead's

paper4 on the Natural Hiftory of Madeira. [Seefipra, Nov. 5. 1787.]

Mr Robertfon

on the fubjunc-

tive mode in

Englifh verbs.

1788.

Jan. 7.

Mr Lochead on
the nat. hift. of

Madeira.

Lit. CI. MrMACONOCHiE read a paper containing Obferva- j™. 21.

tions refpec*ttng the Country, Religion, Political Inftitutions, onthe Hindoos!

and Sciences of the Hindoos.

At the fame Meeting, Mr Commiflioner Smith reported the

opinion of the Committee appointed to examine the three Dif-

fertations offered as Solutions of the Count de Windisch-
gratz's Problem, [See fupra, Aug. 6. T787.] ; "which was,

That none of the three DifTertations amounted, either to a folu-

tion, or to an approximation towards a folution of that pro-

blem^ The Committee, however, intimated their opinion, that

one of thefe DifTertations, fuperfcribed with the following fen-

tence, Si quid novijli reBius ijlis, &c. though neither a folution

of the problem nor an approximation to it, was a work of great

merit. The Royal Society, hereupon, pronounced their judg-

ment in terms of the faid report; and they requefted Mr Fraser
Tytler to tranfmit this judgment, and the opinion of the

Committee, by a letter to the Count de Windischgratz.

Repoit and
juJgnient rela-

tive to the

Count de Win-
difchgratz's

problem.

A general Meeting of the Royal Society was held for the

election of Members. [See Lift in the Appendix to the Hiftory

of the Society.]

Vol, II. (D) Phyf,.

Jan. 23.

General Meet-
ing.
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Feb. 4.

Sir James Hall

on Lavoifiei's

theory of che-

rt) iftry.
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Phyf. CI. Sir James Hall, Baronet, read part of a paper

entitled, A View of M. Lavoisier's new Theory of Chemiftry.

He did not incline that this paper, or any abftract of it, mould

be printed in this volume.

Feb. 18.

Dr Hill on fy-

noraymous

words.

Lit. CI. Dr John Hill read part of an EfTay on Synony-

mous Words. As this Eflay forms part of a larger work, which

is not yet completed, the author did not chufe that any abftract

of it (hould be given in this volume.

March 3.

Sir James Hall

on Lavoifiei's

chemiftry.

Phyf. CI. Sir James Hall read a fecond part of his paper

on M. Lavoisier's new Theory of Chemiftry. [See fupra>

Feb. 4.]

Spirits (Milled

from carrots.

At the fame Meeting, the Secretary read a communication

from Dr Hunter and Mr Hornby of York, refpecting the

Diftillation of Ardent Spirits from Carrots. A fpecimen of the

Spirits had likewife been fent to the Royal Society. The So-

ciety appointed Dr Black, Dr Hutton, and Mr James Rus-

sell, furgeon, to examine this account, together with the fpe-

cimen of the fpirits, and to report upon the fame.

March 17.

Biographical

account of the

Lord Prefident

Dundas.

Lit. CI. Mr Fraser Tytler read a Biographical Account

of the late Lord Prefident Dundas ; which is published in this

volume. [Appendix to the Hiftory of the Society.]

MrRamfayon Mr ProfefTor Finlayson read a DifTertation by John Ram-

if

e

the

ne

High-
eS SAY > E% of Auchtertyre, on the Funeral Rites of the High-

lAndeis -

landers,

April 7. &
Mr Robifon on
the motion of

light.

Phyf. CI. Mr Playfair read a paper by Mr JohnRobison,
ProfeHbr of Natural Philofophy, on the Motion of Light, as

affected by Refracting and Reflecting Subitances, which are

alfo in motion. This paper is publifhed in this volume. [No. XI.

Phyf CL]

At
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At the fame Meeting, Sir James Hall read the concluding

part of his View of M. Lavoisier's Theory of Chemiftry.

[See fupra, Feb. 4. and March 3. 1788.]

178S.

April 7.

Sir James Hall
on Lavoifier's

chemiftry.

Lit. CI. Mr Henry Mackenzie read an Account of the Apriui.

IV1 r jVIsckcnzic;

German Theatre, with Remarks upon Dramatic Performances en the German

in general. This paper is printed in this volume. [No. V.

Lit. CI.

Phyf. CI. Dr Hutton read a paper on Phlogifton, in an-

rev to the Obfervations of Sir

of M. Lavoisier's Chemiftry.

May 5.

fwer to the Obfervations of Sir James Hall, in his Account pwogiftm"
°a

Phyf. CI. The Society met this day extra ordinem. Dr Hut- May t%.

ton read fome further Obfervations on Phlogifton; and Sir sir jameTHaii

James Hall read a paper in reply to Dr Hutton's former
on 1)hioglfton-

Obfervations on that fubject.

A general Meeting of the Royal Society was held for the June 23.

eledion of Members. [See Lift in the Appendix to the Hiftory gj^
1 Meet "

of the Society.]

Phyf CI. An Account was read by Dr James Anderson,

of thirteen letters from James Anderson, M. D. Phyfician at

Madrafs, to Sir Joseph Banks, F. R. S. Lond. refpecting the

Difcovery of a new fpecies of Cochineal. [See fupra y
Aug. 6.

1787.]

Lit. CI. Mr Dalzel read a DifTertation by Mr Thomas
Robertson, Minifter of Dalmeny, on the Character of

Shakespeare's Hamlet. This paper is printed in this vo-^t

lume. [No. VII. Lit. CI.]

(D 2) Phyf

July 7-

Dr Anderfbn en

a new fpecies of

cochineal.

July 21.

Mr Robertfon

on the character

of -Hamlet.
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Nov. 3.

Mr Small on
ventilation.

Spirits diftilled

from carrots.
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Phyf. CI. Mr Dalzel read an Eflay on Ventilation, by
Alexander Small, Efquire.

At the fame Meeting, a Report was prefented from Dr
Black, Dr Hutton, and Mr Russell, on Dr Hunger and

Mr Hornby's procefs for producing an ardent fpirit from

carrots. [See fupra> March 3. 1788.] The report is as follows

;

We have examined the fample of fpirits, which was fent by

Dr Hunter of York to the Royal Society, and we have read

the account of the experiment on the fermentation and diftilla-

tion of carrots by which the faid fpirit was produced. The
experiment was made by Mr Thomas Hornby, druggift in

York, with one ton and eight ftone of carrots, which, after

being expofed to the air a few days to dry, weighed 160 ftone,

and meafured 42 bufhels ; they were warned, topped and tailed,

by which they loft in weight 1 1 ftone, and in meafure feven bu-

fhels ; being then cut, they were boiled with the proportion of

24 gallons of water to one third of the above quantity of car-

rots, until the whole was reduced to a tender pulp, which was

done in three hours boiling. From this pulp, the juice was

eafily extracted by means of a prefs, and 200 gallons of juice

were produced from the whole. This juice was boiled again

with one pound of hops five hours, and then cooled to 66 of

Fahrenheit, and fix quarts of yeaft being added, it was fet

to ferment. The ftrong fermentation lafted 48 hours, during

which time the heat abated to 58 of Fahrenheit; 12 gallons

of unfermented juice, which had been referved, were then

heated and added to the liquor, the heat of which was thus

raifed again to 66
t
and the fermentation was renewed for 24

hours more, the air of the brewhoufe being all this time at

46 and 44. The liquor was now turned, and continued to

work three days from the bung ; and, laftly, it was diftilled,

and the firft diftillation was rectified next day without any ad-

dition,



HIS TORT of the SOCIETY 29

dition. The produce was twelve gallons, of the fame quality *7 88 -

with the fample.

In our examination of this fample, we found it refembled a

corn fpirit in flavour, but was equal to a corn fpirit of the beft

kind, and it was a proof fpirit.

The refufe of the carrots weighed 48 ftone, which, added to

the tops and tails, made provifion for hogs, betide the wafh from

the ftill, which meafureo\ 1 14 gallons.

From this experiment, Dr Hunter draws the following

comparifon between the diftillation of carrots and that of grain

:

20 tons of carrots, which will make 200 gallons of proof

fpirits, may be bought for L. 16.

8 quarters of malt, or rather the materials for diftillation,

confiding of malt, wheat and rye, may be bought for L. 16,

and will alfo make 200 gallons of proof fpirit.

The refufe from the carrots will be 960 (lone, which, at 1 d.

per ftone, will fell for L. 4.

The refufe or grains from the malt, &c. will be 64 bufhels,

each bufhel weighing about 3 ftone, which, at 1 d. per ftone,

will fell for 16 s.

The Doctor, however, fuppofes, that the manufacturing of

the fpirit from carrots may be attended with more expence than

the manufacturing of it from malt ; but imagines that the greater

value of the refufe may compenfate for that expence, and that

the faving of corn for other purpofes, is an object worthy of

attention and of encouragement.

(Signed) Joseph Black.

Ttyh May 1788. James Russell.

James Hutton.

Phyf. CI. Dr William Wright, £. R. S. Lond. read a Bo- Decii.

tanical and Medicar Account of the Quaffia Simaruba ; which 5rffS£?
is printed in this volume. [No. X. Phyf. CI.]

ba '

At
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Dec. 1. At the fame Meeting, Sir James Hall read a paper on the
Sir Ja. Hall on t-, . r _, . _, * *
pumice ftonc. formation or rumice atone.

MrLeflie on Mr Playfair read a paper by Mr John Leslie, on the

certain math? Solution of certain indeterminate Problems in Mathematics.

This paper is printed in this volume. [No. XIV. Phyf. Cl.~\

Lit. CI. Dr John Hill read a continuation of his EfTay onDec. 15.

word*
°n yn

' Synonymous Words. [See fupra, Feb. 18. 1788.]

APPEN-



APPENDIX.
January I. 1790.

LIST of Members or Fellows of the Royal Society of

Edinburgh
y
continued from January 1. 1788. when the firjl Vo-

lume was publifhed.

Omitted by miftake in the former List.

* Robert Hamilton, M. D. Fellow of the Royal College of Phyfi-

cians, and Phyfician at Lynn Regis, in Norfolk. P.

The following were elected at the General Meeting:, Tan. 28. Members cho,

Q
° O' J

fen Jan. 28,

l7oo« 1788.

i. Resident.

Mr Robert Ker, Surgeon in Edinburgh. P.

2. Non-resident.

William Hamilton , M. A. Fellow of Trinity College, Dublin. L.

Robert Adam, Efq; Architect to King George III. and Queen
Charlotte, F. R. S. & S. A. Lond. &c. L,

Caleb Wbiteford, Efq; Lond. L.

Major-general William Roy, F. R. S. Lond. P.

George Dempjler, Efq; of Dunnichen. L.

Charles Thomas Hope, M. D. Profeflbr of Medicine in the Univer-

sity of Glafgow. P.

Mr
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Mr John Rennie, Engineer, London. P.
Lieutenant Robert Arbuthnot. L.

M. L'Abbe Raynal

3. Foreign.

Members cho-

ien, June Ttj.

1-788.

The following were eleded at the General Meeting, June 23.
1788.

1. Resident.

Thomas Spens, M. D. Edinburgh. P.
Lewis Alexander Grant, Efq; of Grant, Advocate. L.
David Smyth, Efq; of Methven. L.

Charles Hope, Efq; Advocate. L.

John Wilde, Efq; Advocate. L.

The Reverend Mr William Moodie, Minifter of St Andrew 1

.*

Church, Edinburgh. L.

2. NoN-RESIDENTi

Robert Cleghorn, M. D. Glafgow. P.

Robert Bogle, Efq; of Daldowie. L.

William Lijler, M. D. Lond.

Members cho-
fen, Jan. 26.

1785,.

The following were elected at the General Meeting, Jan. 26V
1789.

r. Non-resident.

Bartholomew Parr, M. D. of Exeter. P.

John Drummond, M. D. of Jamaica. P.

John Ogilvy, D. D. Minifter at Midmar. L.

General Robert MelviL L.

2. Fo-
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2. Foreign.

M. Guyot, of Paris.

Mr Jefferfon, Minifter Plenipotentiary from the States of Ame-
rica, at Paris.

The following were elected at the General Meeting, June 29. Members cho-

1789. i7*V

1. Non-resident.

John Thomas Stanley , Efq; of Alderley in Chefhire, F. A. S. Lond.

2. Foreign.

Henry Engelhart, M. D. ProfefTor of the Practice of Phyfic in

the Univerfity of Lunden.

Joachim Ramm, M. D. of Riga.

Vol. II. (E) Office-
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Office-Bearers of the Society.

General
bearers.

offic. Office-Bearers elefted for the enfuing year, at the General
Meeting held for that purpofe, Nov. 30. 1789.

Prefident.

His Grace the Duke ofBuccLEUGH.

Vice-Prefidents.

Right Hon. Henry Dundas.
\ Lord Dwifwnan.

Secretary.

Mr John Robifon.

Treafurer.

Mr Alex, Keith.

Dr James Hutton.

Mr Geo. Fergujfon.

Mr Benjamin Bell.

Mr Dugald Stewart.

Dr Daniel Rutherford,

Dr James Gregory,

Counfellors.

Lord Elliock.

Major-Gen. Fletcher-Campbell.

Mr Commiffioner Edgar.
Sir William Miller , Bart.

Dr Adam Fergufon.

Lord Dreghorn.

Office-
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Office-Bearers of the two Classes. office-bearers

ot the clanes.

Physical Class.

Prefidents.

Dr William Cullen.
|

Dr Alexander Monro.

Dr Francis Home.
| Dr Jofeph Black.

Secretaries.

Dr John Walker.
|

Mr John Play/air *.

Literary Class.

Prefidents.

Mr Baron Gordon.

Mr Commiflloner Sfnith.

Dr William Robert/on,

Dr Hugh Blair.

Secretaries.

Mr Alex. Frafer Tytler. Mr Andrew Dalzel.

* Who had alfo been elected at the General Meeting, June 29. 1789, on the refignation

of Dr Gregory.

(E 2) List
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List of Members deceafed, continued from the firft volume.

Hary Spens, D. D. ProfefTor of Divinity in the Univerfity of

St Andrew's. November 27. 1787.

The Right Hon. Robert Dundas of Arnifton, Lord Prefident of

the Court of Seflion. December 13. 1787.

John Dry/dale, D. D. one of the Minifters of Edinburgh, Dean

of the Chapel Royal, and Principal Clerk to the Church of

Scotland. June 16. 1788.

John Macfarlan, D. D. Minifler of Canongate, and Almoner to

his Majefty. December 24. 1788.

The Reverend Mr John Logan, formerly one of the Minifters

of Leith. December 28. 1788.

The Right Hon. Sir 'Thomas Miller, of Glenlee, Baronet, Lord

Prefident of the Court of Seflion. September 27. 1789.

Foreign Members deceafed.

M. le Comte de Buffon. April 16. 1788.

Petrus Camper, M. D. Holland. 1789.

Since the publication of the preceding volume, the follow-

ing Biographical Accounts have been read at different

Meetings of the Gaffes.

I. Ac-
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I. Account of the Right Honourable Robert DunDAS of

Arnijlon, Lord Prefident of the Court of SeJJion in Scotland,

F. R. S. Edin. fcfc.

[Read byJLEX. Fraser TlTLER, Efqj Advocate, March 17. 1788.]

ROBERT DUNDASof Arnifton, late Lord Prefident of

the Court of Seffion, was the defcendant of a family to

which the hiftorian and genealogifl have affigned an origin of

high antiquity and fplendor *, but which has been ftill more

remarkable for producing a feries of men, eminently diftin-

guifhed for their public fervices in the higheft civil offices of

this country. If the pride of anceftry is ever allowable, it is

where thofe anceftors have adorned the (lations which they

filled, by that genuine merit which, independently of rank,

muft have entitled them to the refpecl and efteem of their fel-

low-citizens. Such were the progenitors of the late Lord Pre-

fident, whofe family has produced a fucceflion of men, who,

for four generations, have difcharged the higheft offices of the

law in this country with equal abilities and integrity.

As the merits of fome of thefe eminent perfons entitle them

to more than general eulogy, and as there are fome circum-

ftances of their lives and characters too honourable, and indeed

too exemplary to be pafTed over in filence, I fhall here mention

a

* Sir James Dundas, firft Baron of Arnifton, Governor of Berwick, and knighted

by King James VI. was the third fon of George Dundas of Dundas, (by Catherine,

daughter of Laurence Lord Oliphant) the fixteenth in defcent from theDuNBARS Earls

of March, who, according to Sir Ja. Dalrymple, Crawford, Nisbet, &c. derive

their origin from the Saxon Kings of England.
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a few anecdotes refpecling them, as introductory to the account

of His life, on whom I mean more particularly to enlarge.

Sir James Dundas of Arnifton, eldeft fon of Sir James
Dundas, Governor of Berwick, by Mary, the daughter of

George Home of Wedderburn, had the honour of knighthood

conferred on him by Charles I. In the earlier part of his

life, and in the courfe of a very liberal education, he had

fpent a confiderable time abroad, and vifited the politeft of the

foreign Courts. On his return to his native country, he was

chofen Reprefentative of the county of Edinburgh in the Scot-

tish Parliament ', and, in the moft difficult of times, when pu-

blic virtue was put to the fevered trials, uniformly maintained

the character of a fleady and fincere patriot. He disapproved^

as did many of the bed friends of their King and Country, of

thofe violent meafures by which Charles, mifguided by Laud,
endeavoured to force this kingdom to fubmit to the Epifcopal

hierarchy. The ecclefiaftical and the civil liberties of the king-

dom were juftly regarded as moft intimately connected with

each other. The Church of Scotland, in all periods of its hi-

ftory, whatever had been its form of government and difci-

pline, had uniformly rejected the idea of dependence on the

Metropolitan fees of England *
; and at this time, even thofe

among the Scots who approved of the Epifcopal forms, could

not brook that rules of difcipline mould be prefcribed to them

by Englifh ecclefiaftics. They were juftly indignant at thofe

meafures which they confidered as a tyrannical endeavour to

bring the National Church, hitherto independent, under a

diftionourable fubjection to that of England ; and they regarded

the attempt to introduce an Englifh liturgy, as preparatory to

the introduction of Englifh laws. This was the idea which

prevailed with many virtuous men to fign the National Covenant,

which,

* The conteft for the independency of the National Church of Scotland had beguu.

i$ early as the reign of Alexander I.
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which, by preferring a deliberate and a powerful oppofitioii to Account of
' J * °

\ t
Lord Prefide:u

that attack againft their religious and civil liberties, bad fair Dunda*.

to prevail with the Sovereign to abandon thofe unconftitutional

attempts, and thus might have been the means of preferving

the peace of the kingdom. In this idea, Sir James Dundas,

with many other fincere and virtuous patriots, figned the Co-

venant ; though they faw afterwards, with regret, that the

fame aifociation, which, with the well difpofed, might have

been an inftrument of peace, was converted into an engine of

tumult and fedition.

On the extinction of the monarchical government, the fu-

preme court of judicature in Scotland, the Court of Seflion,

was converted by Oliver Cromwell into a Commijfwn for the

adminijlration ofjujlice, and partly fupplied by Englifh Judges.

Upon the Restoration, that Court refumed its ancient form

;

and among the new Judges appointed by the Sovereign, was Sir

James Dundas of Arnifton, whofe high character, in point of

probity and natural abilities, was fuch as to balance the want

of an education to the law as a profeffion. He was appointed

a Judge of the Court of Seflion in 1662.

In the end of the fame year, Charles II. apprehenlive of

that fpirit of difafFection to the government, which very generally

prevailed in this country, found it neceffary, with the advice of

Parliament, to require all perfons holding offices in Scotland,

to fubfcribe a Declaration, importing that they held it unlawful

to enter into Leagues and Covenants on pretence of reformation,

or to take up arms againft the king ; and, in particular, . ab-

juring thofe bonds entitled the National and the Solemn League

and Covenant as illegal and feditious afTociations.

This meafure was complied with by fome from principle,

and by others from policy. The Chancellor of Scotland being

directed to require the Judges of the Court of Seflion to fubfcribe

the Declaration, under the penalty of loling their offices, moft

of thefe,—it is to be prefumed, from Confcience,—manifested

an.
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an eafy compliance. Others, however, from the fame honour-

able motive, refufed to renounce thofe obligations, of which,

though they regretted the abufe, they approved of the princi-

ple. Among that number was Sir James Dundas, who re-

fufed to fign the Ted-declaration, unlefs with a fubjoined claufe,

importing his abjuration of the Covenant, " in fo far as it had
" led to deeds of actual rebellion." This qualified compliance

was rejected by the Sovereign, and the recufant Judges were

deprived of their offices. Their feats, however, were kept vacant

for fome time, in expectation, either that their fcruples might

be relaxed by the fenfe of their fubftantial lofles, or that fome

medium of accommodation might be devifed for adjufting the

fubject of difference. One expedient was propofed, which, it

is probable, originated from the Sovereign himfelf, as it favours

remarkably of his code of eafy morality. This was, that fuch

of the Judges as fcrupled to give an unlimited declaration,

mould, for the fake of example, fubfcribe /imply
%
as the law re-

quired, but mould be allowed, in a private converfation with

the King, to explain the fenfe in which they understood thofe

oaths.

On thefe fingular terms, fome of the deprived Judges were

willing to redeem their offices. They repaired to London, had

a private audience of his Majefty, and returned with new com-

miflions in their pockets **. But that conciliatory meafure was

propofed in vain to Lord Arniston. He adhered refolutely

and inflexibly to thofe principles which he efteemed right. To
the folicitation of a friend, who earneftly intreated him, for his

own fake, for that of his family and of the public, to be fatis-

fied

* They would juftify their conduct by the prudent reafoning which Cicero ufed to

Lentulus. " Nam neque pugnandum contra tantas opes, neque delendum, etiam fi id

" fieri poffet, fummorum civium principatum, neque permanendum in una fententia,

" converfis rebus, ac bonorum voluntatibus immutatis ; fed temporibus aflentiendum.'*

Cic. Epijl. ad fam. I. 1. e[>. 9.
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fied with the propofed expedient, he returned this memorable

anfwer :
" I have repeatedly told you that in this affair I have

" acled from confcience. I will never fubfcribe that declara-

" tion, unlefs I am allowed to qualify it; and if my fubfcription is

" to be public', I cannot be fatisfied that thefalvo mould be latent."

His feat in the Court of Seflion was not filled up for three

years ; during all which time, he was affailed in vain by the

folicitations both of his brethren on the Bench, and of the

King's Minifters. Happy in the approbation of his own mind,

and honoured with the efteem of all men of worth, he retired

to his family-feat of Arniflon ; and there, in the tranquil en-

joyments of the country, in the gratification of a tafte for po-

lite literature, and in the fociety of his friends, he patted the

remainder of his days.

Sir James Dundas died in the year 1679. Robert, his

eldeft fon, by Marion, daughter of Robert Lord Boyd, was

bred to the profefhon of the law. He reprefented the county

of Edinburgh for many years in the Parliament of Scotland

;

and was appointed a Judge of the Court of Seflion by King
William in 1689. He filled that ftation, during the period

of thirty-feven years, with great honour and integrity ; and be-

fore his death in 1727, had the fatisfaclion of feeing his eldeft

fon * fucceflively difcharging the moft important offices in the

law, and though a very young man, far advanced in that

fplendid career in which he was deftined to arrive at the fum-
mit of his profeffion.

This was Robert Dundas of Arniflon, afterwards Lord
Prefident of the Court of Seflion, the Father of him who is the

proper fubjed of this Memoir. Though in no period of his

life diftinguifhed for laborious application to ftudy, he had, in
Vol. II. (F) his

* Born 9th December 1685. His mother was Margaret, daughter of Sir Robert
Sinclair of Stevenfon.

Account of
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Dundas,
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fordTif.dent
m s earlier years, improved his mind by an acquaintance with

Dundas. general literature ; and he gained by practice, aided by uncom-

mon acutenefs of talents, a profound knowledge of the law.

He had been but eight years at the bar, when his reputation

pointed him out as the fitted perfon to hold the office of Soli-

citor-general, to which he was appointed by King George I. in

17 1
7. The flate of the country, recently the fcene of rebel-

lion, and flili fecretly fermenting with the rancour of party-

contentions, was fuch, as to require, on the part of the law-offi-

cers of the Crown, the utmoft extent of political prudence ; a

zeal firm and fervent in its aim, but cautious in its exertions,

and a humane moderation in the exercife of authority, which

has ever been found more efficacious than feverity, in extin-

guifhing difaffeclion to government.

The office of Solicitor-general was preparatory to that of

Lord Advocate for Scotland, to which Mr Dundas was ap-

pointed in 1720. In 1722, he was elecled Member of Parlia-

ment for the county of Edinburgh ; and, in that fituation, he

diftinguifhed himfelf by a moft vigilant attention to all public

meafures, in which the intereft of his country was concerned,

and by a fteady and patriotic regard for its interefts.

On the change of Miniftry, which took place in 1725, when
Sir Robert Walpole and the Argyle party came into power,

Mr Dundas was removed from his office of King's Advocate,

and refumed his ftation without the bar, diftinguimed only by

the honourable title of Dean of the Faculty of Advocates, till

he was raifed to the Bench in 1737. For nine years, he filled

the feat of an ordinary Judge of the Court of Sefiion, till the

year 1748, when, on the death of Mr Duncan Forbes of

Culloden, he was appointed to fucceed him in the honourable

and important office of Prefident of the Court.

While a barrifter, he Ihone equally as a powerful pleader

and an ingenious reafoner. To the quickeft apprehenfion, he

joined an uncommon folidity of judgment ; and embracing in

his
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his mind all the poflible arguments which were applicable to his

caufe, he could, even in his unpremeditated pleadings, difcover

at once, and inftantly attach himfelf to fome ftrong principle

of law on which he built the whole of his reafoning. His

eloquence, though as various as the nature of the caufe re-

quired, was conftantly fubfervient to his judgment ; and though

mafter of all the powers of exprefhon, he rarely indulged him-

felf in what is properly termed declamation. A fine fpecimen

of his argumentative powers is to be found ^in the defence for

Carnegie of Finhaven, on his indictment for the murder of

the Earl of Strathmore. In that memorable trial, he had not

only the merit of faving the life of the prifoner, but of efta-

blifhing a point of the utmoft confequence to the fecurity of

life and liberty, the power of a jury, at that time queftioned in

this country, of returning a General VerdiEl on the guilt or in-

nocence of the perfon accufed.

In Scotland, though General Verdicts appear to have been au-

thorifed by the moft ancient practice of the criminal court, it

had long been cuftomary to confider jurymen as tied down to

determine {imply, whether the facts in the libel were proved or

not proved. This change from the ancient practice is fuppofed,

with much reafon, to have been introduced into this country in

the latter part of the reign of Charles II. ; at a time when we
find the King's Advocate ftrenuoufly contending, in his Syjlem

of Criminal Law, for the entire abolition of juries *. The latter

was too ftrong a meafure, and would have been found of diffi-

cult accomplifhment j the former was of eafier attainment, and

anfwered nearly the fame end. The accufed perfon, to fatisfy

appearances, and for the fhew of juftice, was ftill to be tried by
his peers ; but his guilt or innocence was rarely within their

cognifance : that was decided by the laws, or by their interpret-

ers, the Judges ; and the jury, tied down to determine folely on

the proof of facts, was compelled to furrender into the hands

F 2 of
* Mackenzie Crim. Law of Scotland, tit. 23.

Account of
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Account of

Lord Prefident
of thefe Judges, and thus often to facrifice the life of a fellow-

Dundas. citizen, though convinced of his innocence, and earneftly defi-

rous of his acquittal.

Thus matters flood till the celebrated trial of Carnegie of

Finhaven, who, had the powers of a Scottifh jury remained thus

circumfcribed, muft have fufFered the punifhment due to the

fouleft malefactor, for an act on which it is fcarcely pomble to

affix a taint of blame *. The Court had found the facts in the

indictment relevant to infer the pains of law. The proof of thofe

facts was as clear as noon-day. There remained no hope for

the prifoner, unlefs the jury mould be roufed to afTert a right

which they had long relinquifhed, and vindicate the privilege

of deciding on the guilt or innocence of the accufed. And this

great point was gained by the powerful eloquence of the pri-

foner' s counfel. The jury found the prifoner Not Guilty. From

that time, the right of aScottifh jury to return a General Verdict,

is acknowledged to be of the very efTence of that inflitution.

—

And God forbid ! a period fhould ever arrive, when that mofl

valuable of rights fhall again be called in queftion.

As a Judge, Lord Arntston diftinguifhed himfelf no lefs

by the vigour of his talents, and his knowledge of the laws,

than by his flrict principles of honour and inflexible integrity.

His own idea of the character, both of a Lawyer and of a

Judge, remains, penned by himfelf, in that admirable eulo-

gium on Lord New hall, which flands upon the records of

the Faculty of Advocates ; and thofe who yet remember the

man of whom we now fpeak, know that many of thofe vari-

ous

*• James Carnegie of Finhaven, was tried before the Court of Jufticiary in Scotland,

for the murder of Charles Earl of Strathmore, in 1728. At a meeting in the country,

where the company had drank to intoxication, Carnegie of Finhaven having received the-

mofl abufive language, and fuftained a perfonal outrage of the grofielt nature, from Lyon

of Bridgeton, drew his fword, and ftaggering forward to make a pafs at Bridgeton,

filled the Earl of Strathmore, a perfon for whom he had the higheft regard and efteem,

and who unfortunately came between him and his antagonift, apparently in the view of

Separating them.
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Account of

Lord Prefident
ous talents and accomplimments which he there applied to ano-

ther, were in a peculiar manner his own. Dundas.

This eminent and truly refpectable man, after a life devoted

to the public good, died -in the 68th year of his age, on the

26th day of Auguft 1753.

He left by his firft wife, Elizabeth, the daughter of Ro-

bert Watson, Efq; of Muirhoufe, a fon, Robert, the late

Prefident of the Court of Seffion, and two daughters. By his

fecond wife, Anne, the daughter of Sir Robert Gordon of

Invergordon, Baronet, he left five fons and a daughter. Of
this laft marriage, is the Right Hon. Henry Dundas of Mel-

ville, Treafurer of the Navy ; whofe various and fplendid abi-

lities, direcled at firft to the profeflion of the law, and emi-

nently difplayed while he held the offices of Solicitor-general

and Lord Advocate for Scotland, are now equally diftinguifhed

in the Legislative Aflembly, and in the Councils of his So-

vereign.

Robert Dundas of Arnifton, late Lord Prefident of the

Court of Seflion, was born on the 18th of July 17 13. He re-

ceived the earlier parts of his education under a domeftic tutor,

and afterwards purfued the ufual courfe of academical ftudies

in the tJniverfity of Edinburgh. In the end of the year 1733,

he went to Utrecht, where the leclures on the Roman Law
were at that time in confiderable reputation. He remained

abroad for four years ; and, during the recefs of ftudy at the

TJniverfity, he fpent a confiderable time at Paris, and in vifiting

feveral of the principal towns of France and the Low Countries.

Returning to Scotland in 1737, he was called to the bar in

the beginning of the following year ; and, in his earlieft pu-

blic appearances, gave ample proof of his inheriting, in their

utmoft extent, the abilities and genius of his family. His elo-

quence was copious and animated ; in argument, he difplayed

a wonderful fertility of invention, tempered by a difcriminating

judgment,.
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A«ouRt of judgment, which gave, even to his unpremeditated harangues,

Dundas. a methodical arrangement ; in confultation, he poffefTed a quick-

nefs of apprehenfion beyond all example ; and his memory,

which was mod Angularly tenacious, enabled him to treafure

up, and to produce inftantaneoufly, every cafe or precedent

which was applicable to the matter before him.

Thus liberally endowed by nature with every requifite to

eminence in his profefllon, he had the honour of being ap-

pointed Solicitor-general for Scotland in September 1742, at the

early age of twenty-nine. This important office he held only

for four years. He had obtained it through the favour of the

Carteret adminiftration, which was then in power ', but, on the

change of Miniftry, which took place in 1746, when the Pel-

ham party regained its influence in the Cabinet, he, together with

the other friends of the former Miniftry, refigned their offices.

But the high confideration in which he then flood with his

brethren at the bar, was not diminifhed by the lofs of an office

dependent on minifterial favour. In the fame year, 1746, he

was elected Dean of the Faculty of Advocates, and continued to

prefide over that refpeclable body till his elevation to the Bench

in 1760.

In the beginning of the year 1754, Mr Dundas was elected

Member of Parliament for the county of Edinburgh ; and, in

the following fummer, he was appointed his Majefty's Advo-

cate for Scotland.

In Parliament, the fhare which Mr Dundas took in public

bufinefs, and his appearances on many interefting fubjects of

difcuflion, which occurred in that important period during

which he fat in the Houfe of Commons, were fuch as fully to

juftify the character he had already attained for talents and

ability. Such was the complexion of the times, and fo high

the tide of party, that it was perhaps impomble for human
wifdom to have pointed out a line of political conduct which

could



APPENDIX. 47

could entirely exempt from cenfure. The Lord Advocate

(hared with the reft of his party in the cenfure of thofe who
followed an oppofite plan of politics ; but of him it may cer-

tainly with truth be affirmed, that in no inftance was he ever

known to fwerve from his principles, or to act a part in which

he had not the countenance of many of the firmeft friends to

the intereft of their country.

The oppofition which the Lord Advocate gave to the efta-

blifhment of a Militia in Scotland, afforded a topic of blame to

a great party in this country who warmly fupported that mea-

fure. But when the queftion is difpaflionately viewed, it will

appear to be one of thofe doubtful points, on which the wifeft

men and the beft patriots may entertain oppofite opinions.

The apprehenfion of an invafion from France, which, from

the commencement of the war in 1756, had been repeatedly-

threatened upon the fouthern coafts of the ifland, occafioned

the pafling of various acts of the Legiflature, for the eftablifh-

ment and regulation of the militia forces through the feveral

counties of England. In the beginning of the year 1760, the

fame apprehenfion had extended to Scotland. The fmall arma-

ment under Thurot committing acts of depredation on the

weftern coafts with perfect impunity, began to excite a very

alarming fenfe of the defencelefs fituation of the country. Meet-

ings were held in many of the counties, and refolutions pafied

for applying to Parliament to procure the eftablilhment of a

militia in Scotland, upon a fimilar plan with that which now
fubfifted in England. The political emergency appeared the

fame through the whole kingdom. The Scots were alike fenfi-

ble to the danger of their lives and properties as their neigh-

bours of the fouth. They juftly confidered themfelves as

(landing, by the Treaty of Union, on an equal footing with the

Englifh, with regard to all the privileges of Britifh fubjects ; and

while the inhabitants of one part of the ifland were furnifhed

with

Account of
Lord Prefident

Dundas.
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Account of with arms for their own defence, it feemed but juftice to allow
Lord Prefident

,

J

Dundas. the other the fame means of fecurity and protection.

These arguments, which are of a general nature, or at beft

applicable only to a temporary emergency, and to an apprehen-

fion rather of eventual than of immediate danger, were an-

fwered by reafons drawn from the ftate of the country, from

the character of the people, and from a view of thofe confe-

quences which muft have been the certain refult of the propofed

eftablifhment. Scotland, it was argued, is far behind her fifter-

kingdom in the ceconomical arts of induftry. The genius of

the people, particularly in the northern parts, is averfe to la-

bour and to all the arts of peace. But the Scots are warlike

from conftitution, and the military character of the nation has

been high in all ages. The artificial habits of difcipline and

regular exercife, are little neceflary in a country, where men
are by nature foldiers, attached with enthufiafm to their native

land, and prompt to defend themfelves with fpirit upon the

flighted alarm of danger. But they need excitement to the

arts of induftry. Agriculture is, in many diftricts, fhamefully

neglected. Manufactures, through the whole country, are yet

in their infancy. The employment of our labourers can nei-

ther be fpared from their fields, nor of our mechanics from

their looms, their forges, or their anvils. To offer to thofe who

are naturally little difpofed to induftry, fuch allurements to

idlenefs as a national militia would prefent, would be, in the

higheft degree, impolitic and ruinous to the country.

Thus, it appears, that the fcheme for the eftablifhment of a

militia in Scotland, admits of very oppofite views ; and men of

candour, equally endowed with good fenfe, and equally patrio-

tic, may be fuppofed, as was certainly the cafe, to have formed

different opinions on the fubject. What part the Lord Advo-

cate of Scotland, who, by his office, is one of the chief guar-

dians of the ftate, and bound by duty to a watchful attention

in all matters which regard the intereft of his country, ought

to
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to have taken in that meafure, it would be prefumption in any f
c;?" nt

r/ .* * * .Lord rreliaent;

man to pronounce with confidence, while he mud admit, that Dundas.

opinions, equally weighty and refpe&able, are found on either

fide of the queflion.

It is not to be denied, that arguments of a very illiberal na-

ture were urged in Parliament by a few Members, who, with

a mean and narrow fpirit, reproached this country with difaf-

fection to Government, and inculcated the danger of allowing

the ufe of arms to thofe who had recently employed them in re-

bellion. It was no wonder that afperfions of this nature called

forth the mod animated, noble and fpirited defence of their

country's honour from feveral of the Scottilh Members, who

perhaps contended the more keenly in behalf of that meafure,

that they faw it oppofed from fuch unworthy motives. But

the queflion, viewed without prejudice, remains Hill difputa-

ble ; and the arguments of the Lord Advocate againfl the efta-

bliihment of a militia in Scotland, were founded on the great

principles of national expediency, and a regard for what appeared

to him the real and fubflantial interefls of the country.

On the 14th of June 1760, Mr Dundas was appointed Pre-

fident of the Court of Seflion. This was the aera of the fplen-

dour of his public character. Inverted with one of the mod
important trufts that can be committed to a fubject, the fuper-

intendence and regulation of the higheft judicature of his

country, he acquitted himfelf of that truft, during the twenty-

feven years in which he held it, with fuch confummate ability,

wifdom and rectitude, as muft found a reputation as durable

as the national annals, and tranfmit his memory with honour

to all future times.

At his firft entry upon office, the public, though well aflured

of his abilities, was doubtful whether he poffefTed that power

of application and meafure of afliduitv, which is the firft duty

(G) of
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Account of

Lord Prefident
of the ftation that he now filled. Fond of focial intercourk

,

Dundas. and of late engaged in a fphere of life where natural talents are

the chief requifite to eminence, he had hitherto fubmitted but

reluctantly to the habits of profeffional induftry. But it was

foon feen, that accidental circumftances alone had prevented

the development of one great feature of his character, a capa-

city of profound application to bufinefs. He had no fooner

taken his feat as Prefident of the Seflion, than he devoted him-

felf to the duties of his office, with an ardour of which that

Court, even under the ableft of his predecefTors, had feen no

example, and a perfeverance of attention which fuffered no re-

miflion to the lateft hour of his life.

Of all the grievances to which a free people can be fubjecled,

one of the heavieft and mod fevere is the tedioufnefs of judicial

procedure, that delay of juftice which makes often oppreffion

itfelf more tolerable than the means to be purfued for obtaining

its redrefs. Senfible of this truth, and determined to remedy

(in as far as material juftice would permit) fo great an evil, the

Prefident applied himfelf immediately to the determination of

a long arrear of law-fuits, which, though in their laft ftage,

and ripe for judgment, had hung upon the rolls of the Court

during the period of five preceding feflions. Thefe, in the

courfe of the fummer-feflion 1760, and in the fir ft month of

the next feffion, were all decided, while the current bufinefs of

the term was likewife difpatched ; and thus a load, which had

been accumulating during two years and a half, was cleared

away in the fpace of three months. The Long Roll, which had

never been purged fince the inititution of the Court, and of

which the very name was of evil augury, was thus annihilated

at once ; nor was it ever revived while Mr Dundas fat in the

Prefident' s chair.

The primary caufe of this great reform in the difpatch of

bufinefs, is certainly to be found in the uncommon power of

his
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his own mental abilities. Amidft that multiplicity of fuits tS^&ut
with which the Court of Seffion is at times overwhelmed, no Dand*%.

party was ever heard to complain that the Prefident had treated

his caufe fuperflcially, or with an imperfect intelligence of the

arguments which fupported it. But the truth was, he often

drew his knowledge of thofe arguments, lefs from the informa-

tion of the counfel than from the florehoufe of his own mind
;

for it was peculiar to him, that he could make himfelf tho-

roughly mafter of a caufe, and form the founded judgment of

its merits, from the fimple perufal of the flate of facts. His

memory enabling him to retain thefe facts with the utmoft eafe,

he could, in the courfe of a very few hours, dedicated to the

perufal of the cafes, prepare himfelf upon the daily bulinefs of

the Court. Stimulated by his example, the other Judges ex-

erted all their powers of application ; and thus the machine of

juftice moved with a conftant and equal celerity, while his re-

gulating influence operated on all its parts.

But if the afliduity and diligence of Judges in ftudying the

caufes that come before them, is the firft requifite towards the

difpatch of bufinefs, the next efTential concern is, that thefe

caufes fhall be decided with brevity, and that the time which is

appropriated to giving judgment be not confumed in fuperflu-

ous reafonings, or that fpecies of wavering debate, which equally

retards procedure, and diminifhes the refpect and dignity of

the Court. There is no doubt that the reafoning of Judges

upon the Bench, is of excellent effect, when feafoned by that

difcretion which is fitted to imprefs an audience with reverence

for the wifdom and folemnity of the tribunal. And of this wc
have daily examples in the Supreme Court of this country.

The arguments of the Judges are often replete with inftruction

to the bar. In many cafes, to which, from their circumftan-

tiate nature, neither the written nor the confuetudinary law is

directly applicable, thefe are the Refponfa Prudentum which fup-

G 2 ply
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Account of ply that unavoidable deficiency. They are, moreover, a cri-
Loid Prefuleiit * *

,

J J

nandas. terion to the public, both of the abilities of Judges, and of

their attention to the duties of their office. But dill, it muft

be admitted, that there is much danger in allowing too great

latitude to judicial reafonings. Eefides the delay of bufinefs,

there is a hazard that that warmth of argument, againft which

even the wifeft and mod difpafllonate of men cannot at all

times guard themfelves, fhould diminifh the reverence due to

the Court, and even the authority of its decifions ; for thofc

judgments can affuredly have but little weight which are known
to be the refult of a war of contradictory ideas. In a tribunal

compofed of many Judges, there muft of courfe be a frequent

diverfity of opinion ; but it is not always defirable that the

grounds of thofe different opinions fhould be publicly canvaf-

fed. It is with the wifdom of a Court, as it is with perfonal

beauty, (the obfervation of one of the ableft judges of human
nature *) the form upon the whole, when furveyed at its proper

diftance, may be confummately graceful ; but it is not expedient

to examine it by too near an approach, or to analyfe too mi-

nutely its particular features.

Such were known to be the fentiments of that great Judge,

whofe character we are now attempting to delineate ; and cor-

refponding to thefe fentiments was his own conduct upon the

Bench. He very rarely entered into a laboured argument on

the whole grounds of a caufe ; much lefs into an examination

or confutation of the opinions delivered by his brethren. He
limited himfelf to a fliort and folemn enunciation of his own

opinion, which he generally fupported by a very few reafons,

on which he apprehended the decifion ought to reft. His man-

ner of fpeaking was firm and authoritative ; his language for-

cible, though unadorned in its ftruclure ; and, feeking not to

pleafe, but to convince, he difregarded thofe graces of elocu-

tion

* Clarendon.
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tion which the orator may frequently find of ufe to palliate Account of

> » l J l L- rd PiefiHe-.ir

error, but which the Judge needs feldom to employ, who is de- Dundas.

firous only of inculcating truth.

He maintained, with great flriclnefs, all the forms of the

Court in the conduct of bufinefs. Thefe he wifely considered

as effential, both to the equal adminiflration of juftice, and as

the outworks which guard the law againft thofe too common,

but moft unworthy artifices which are employed to proftitute

and abufe it.

To the bar, he conducted himfelf with uniform attention

and refpect. He liflened with patience to the reafonings of

the Counfel. He never anticipated the arguments of the pleader,

nor interrupted him with queftions to fhew his own acutenefs
;

but left every man to Mate his caufe in liis own way : nor did

he ever interfere, unlefs to reftrain what was either manifeftly

foreign to the fubject, or what wounded, in his apprehenfion,

the dignity of the Court. In this lad; refpect he was moft lau-

dably punctilious. He never fuffered an improper word to efeape,

either from the tongue or pen of a counfel, without the fevereft

animadverfion ; and fo acute was that feeling which he was

known to poffefs of the refpect that was due to the Bench, that

there were but few occasions when it became necefiary for him

to exprefs it.

There were indeed other occafions, on which his feelings

were moft keenly awakened, and on which he gave vent to a

becoming fpirit of indignation. He treated with the greatefl

feverity every inflance, either of malverfation in the officers

of the law, or of chicanery in the inferior practitioners of the

Court. No calumnious or iniquitous profecution, no attempt

to pervert the forms of law to the purpofes of oppreffion, ever

eluded his penetration, or efcaped his juft refentment.

Thus, perpetually watchful, and earneftly folicitous to main-

tain both the dignity and the rectitude of that Supreme Tribunal

over'
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over wh*ch he prefided, the influence of thefe endeavours ex-

Dandas, tended itfelf to every inferior court of judicature ; as the mo-
tion oF the heart is felt in the remoteft artery. In reviewing

the fentences of inferior judges, he conftantly expreffed his de-

fire of fupporting the juft authority of every rank and order of

Magi fixates ; but thefe were taught, at the fame time, to walk

with circumfpection, to guard their conduct with the mod
fcrupulous exactnefs, and to dread the flighted deviation from

the narrow path of their duty.

With thefe endowments of mind, and high fenfe of the

duties of his office, it is not furprifing, that amidft all the dif-

ferences of fentiment which the jarring interefts of individu-

als, or the more powerful influence of political faction, give

rife to, there mould be but one opinion of the character of this

eminent man, which is, That from the period of the inftitution

of that Court over which he prefided, however confpicuous in

particular departments might have been the merit of fome of his

predeceffors, no man ever occupied the Prefident's chair, who
combined in himfelf fo many of the effential requifites for the

difcharge of that important office.

But it is not the intention of the writer of this account to

prefent a faultlefs picture. Nothing, in fact, is of fo little value

as indifcriminate panegyric ; nothing fo empty and infignificant

as bis praife who (hews that he is blind to imperfections. If

we allow the merits of this great man, in poffefling, in their

utmoft extent, the moft effential requifites for the ftation which

he filled, it is but a fmall derogation from the confeffed emi-

nence of his character, when we acknowledge a deficiency in

fome fubordinate qualities.

Of thefe, what was chiefly to be regretted, and was alone

wanting to the perfection of his mental accomplifhments, was,

that he appeared to give too little weight or value to thofe ftu-

dies
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dies which are properly termed literary. This was the more
LoTaTrcikLt

remarkable in him, that, in the early period of his life, he had c^das.

profecuted himfelf thofe ftudies with advantage and fuccefs.

In his youth, he had made great proficiency in claflical learn-

ing : and his memory retaining faithfully whatever he had

once acquired, it was not unufual with him, even in his fpeeches

on the Bench, to cite, and to apply with much propriety

the moft finking paflages of the ancient authors. But for

thefe ftudies, though qualified to fucceed in them, it does not

appear that he ever pofTefTed a ftrong bent or inclination. If he

ever felt it, the weightier duties of active life, which he was

early called to exercife, precluded the opportunity of frequently

indulging it ; and perhaps even a knowledge of the fafcinating

power of thofe purfuits, in alienating the mind from thefeverer,

but more necefTary occupations, might have inclined him at

laft to difrelifh from habit, what it had taught him at firft to

refill from principle.

That this principle was erroneous, it is unnecefTary to con-

fume time in proving. It is fufficient to fay, that as jurifpru-

dence can never hope for any material advancement as a fcience,

if feparated from the fpirit of philofophy, fo that fpirit cannot

exift, independent of the cultivation of literature.

That the ftudies of polite literature, and an acquaintance

with the principles of general erudition, while they improve the

fcience, add luftre and dignity to the profejjion of the law, cannot

be denied. So thought all the greateft lawyers of antiquity.

So thought, among the moderns, that able Judge and moft ac-

complifhed man, of whofe character we, have traced fome im-

perfect features, Lord Arnifton, the Father of the late Lord Pre-

fident ; of which his inaugural oration, as it ftands upon the

records of the Faculty of Advocates, bears ample teftimony *.

His

* " From his firft entry into the Faculty, he could lay he knew, and obferved it with

" pleafure, as it tended greatly to their honour, that there was no fcience, or part of po-

" lite
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His Ton, it is true, afforded a ftrong proof, that the force of

natural talents alone may conduct to eminence and celebrity.

He was rich in native genius, and therefore felt not the want of

acquired endowments. But in this he left an example to be ad-

mired, not imitated. Few inherit from nature equal powers

with his ; and even of himfelf it rauft be allowed, that if he

was a Great Man without the aids of general literature, or of

cultivated tafte, he muft have been ftill a greater, had he avail-

ed himfelf of thofe lights which they furnifh, and that im-

provement which they beftow.

This moft ufeful and valuable life was terminated on the

13th of December 1787. His laft illnefs, which, though of

fhort continuance, was violent in its nature, he bore with the

greatefr. magnanimity. He died in the 75th year of his age,

in the perfect enjoyment of all his faculties ; at a time, when

his- long fervices might have juftly entitled him to eafe and

repofe, but which the ftrong fenfe of his duty would not per-

mit him to feek while his power of ufefulnefs continued ; at that

period, in fhort, when a wife man would wifti to finifh his

courfe ; too foon indeed for the public good, but not too late

for his own reputation.

He left by his firft wife, Henrietta Baillie, the daughter

of Sir James Carmichael-Baillie of Lamington, four

daughters.

"
lite and ufeful learning, for the knowledge of which fome in the Faculty were not di-

" ftinguifhed, perhaps equally with thofe who made the feveral parts of thofe fciences

" their principal and particular profeflion. And he hoped he would be excufed for re-

" commending to them, and to all young gentlemen that might afterwards enter among

" them, to be at pains to maintain and preferve that characler and reputation they had

" long held, and ftill poflefled, not only for the knowledge of the Civil or Roman and

" Municipal Laws, and the conftitution of their country, but of the other valuable

" branches of learning, that are requifite to accomplifh and adorn the characler of gen-

" tlemen, and were indeed neceflary to render them completely qualified for the exert

" of their profeflion." Records of the Fac. of Adv. Nov. 3. 1748.
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daughters. By his fecond wife, Jane, the daughter of Wil- Account of
° ' Lord P'refident

liam Grant, Efq; of Preftongrange, one of the Senators of the Dundas.

College of Juftice, he left four fons and two daughters. Of thefe,

the eldeft fon is Robert Dundas, Efq; now of Arnifton, his

Majefty's Solicitor-general for Scotland*; whom his country fees

with pleafure the heir of the abilities of his family, already

high in the efteem of all his cotemporaries, and purfuing with

ardour the honourable path which is marked by the footfteps of

his anceftors.

* Since the date of this Memoir, Mr Dundas of Arnifton has been appointed his Ma-
jefty's Advocate .for Scotland, Oftober 31. 1789. The late Lord Prefident Dundas was

fucceeded in that office by Sir Thomas Miller of Glenlee, who, to the eminent lofs

of the public, and the fincere regret of all who knew him, died on the 27th day of Sep-

tember 1789. Upon that event, Ilay Campbell, Efq; then Lord Advocate, was pro.

moted to the Prefidency of the Court of Seflion, and was fucceeded in the office of Lord

Advocate by Mr Dundas.

Vol. II. (H) II. Ac-
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II. Account of Sir Alexander Dick, Bart, of Preflonfield
t

late Prefident of the Royal College of Phyficians of Edinburgh,

and F. R. S. Edin.

[Read by Dr Duncan, now ProfeJJbr of the Theory of Medicine in

the Univerfity of Edinburgh , March 16. 1789.]

SIr Alexander Dick of Preflonfield, was born on the

23d of October 1703. He was the third fon of Sir Wil-
liam Cunningham of Caprington, by Dame Janet Dick,

the only child and heirefs of Sir James Dick of Preflonfield.

While his two elder brothers fucceeded to ample fortunes, the

one as heir to his father, the other to his mother, the provifion

made for a younger fon was not fufficient to enable him to live

in a manner agreeable to his withes, without the aid of his own
exertions. His inclination led him to make choice of the pro-

fefllon of Medicine ; and after being inftructed in the prelimi-

nary branches of education at Edinburgh, he began his aca-

demical ftudies in the fcience of Phyfic, at the Univerfity of

Leyden, under the celebrated Boerhaave, at that time the

moft eminent Medical ProfefTor in Europe. After having com-

pleted the ufual academical courfe under Boerhaave and his

colleagues, he obtained the degree of Doctor of Medicine from

the Univerfity of Leyden, on the 31ft of Auguft 1725 ; and,

upon that occafion, he publifhed an inaugural differtation De

Epilepfia, which did him much credit. Not long after this,

he returned to his native country, and had the honour of re-

ceiving a fecond diploma for the degree of Doctor of Medicine,

which was conferred upon him by the Univerfity of St An-

drews, on the 23d of January 1727 ; and on the 7th of No-

vember
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vember of the fame year, he was admitted a Fellow of the f"X'lS.Dkk.

Royal College of Phyficians of Edinburgh.

But after Dr Cunningham (for at that time he bore the

name of his father) had received thefe diftinguifhing marks of

attention at home, he was ftill anxious to obtain farther know-

ledge of his profeffion by the profecution of his ftudies abroad.

With this intention, he made the tour of Europe ; and although

medicine was uniformly his firft and principal object, yet other

arts and fciences were not neglected. During this tour, he re-

fided for a confiderable time in Italy ; and there an elegant

claffical tafte, and extenfive knowledge of the hiftory and anti-

quities of the country, could not fail to afford him a very high

degree of gratification.

Upon his return to Britain, Mr Hooke, a gentleman with

whom he had formed an intimate friendfhip, and who poiTefi-

fed a large fortune in Pembrokefhire, perfuaded him to fettle as

a Phyfician in that country. For feveral years he praclifed me-

dicine there with great reputation and fuccefs, and was much
refpecled and admired, both as a Phyfician and a Man. But

his immediate elder brother Sir William Dick, dying without

iiTue, he fucceeded to the family-eftate and title, affirming, from

that time, in terms of the patent and entail of that eftate, the

name and arms of Dick. Very foon after the death of his

brother, he left: Pembrokefhire, and fixed his refidence at the

family-feat of Preftonfield in Mid Lothian, little more than a

mile from the city of Edinburgh.

Although he now refolved to relinquifh medicine as a lu-

crative profeffion, yet, from inclination, he ftill continued to

cultivate it as an ufeful fcience. With this view, he fupported

a friendly and intimate correfpondence with the Phyficians of

Edinburgh ; and he foon diftinguifhed himfelf, by paying par-

ticular attention to the bufinefs of the Royal College, among
the lift of whofe members his name had been inrojled at a very

early period of his life. In the year 1756, he was unani-

(H 2) moufly
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AS. Dick, moufly chofen Prefident of the College j and as his fellow-

members were fully convinced of his zeal, as well as of his

abilities, they afterwards elected him to that office for feven

years fucceffively. It was their earned wiih that he fhould have

continued flill longer as their head ; but this he positively de-

clined, as he thought that he fhould thus deprive other gentle-

men of a dignity, to which, from their merit, they were well

entitled. But after his refignation of the office of Prefident,

his attachment to the College, and his earnefl endeavours to

promote its interefl, continued unabated. He not only contri-

buted liberally towards the building of a hall for their accom-

modation, but flrenuoufly exerted himfelf in promoting every

undertaking in which he thought that the honour or interefl

of the College was concerned. As a teflimony of the fenfe

which his fellow-members entertained of his fervices, a portrait

of him was, by their unanimous fuflxages, hung in their hall
;

a mark of diftinction which has never been beftowed, either

before or fince that time, upon any other member.

But the College of Phyficians were not the only fet of men
who were benefited by his exertions. He was long diflinguifhed

as a zealous and active member of the Philofophical Society of

Edinburgh. And when they refolved to join their influence as

a body, in feconding an application to the Crown from the Uni-

verfity, for the eflablifhment of a new Society under Royal

patronage, and on a more extended plan, having for its object

the cultivation of every branch of fcience, erudition and

tafle, he had an active hand in procuring the eflablifhment

of this inflitution. And accordingly, when his Majefly was

gracioufly pleafed to grant a charter for incorporating the Royal

Society of Edinburgh, the name of Sir Alexander Dick

{lands inrolled as one of the firft in the lift. For many years,

he difcharged the duties of a faithful and vigilant Manager of

the Royal Infirmary of Edinburgh. It was his conflant endea-

vour to render that eflablifhment at once fubfervient to the re-

lief
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lief of the diftreffed, and to the advancement of medical edu- ^aS.d^
cation. And while he fhewed himfelf a fincere friend to the

poor, he was alfo remarkable for the countenance and encou-

ragement which he gave to modeft merit, particularly among

the ftudents of medicine. Indeed, poffefling a high degree of

public fpirit, he took an active Ihare in promoting every un-

dertaking which he thought would be beneficial, either to his

country in general, or to the city of Edinburgh in particular.

To him, its inhabitants are much indebted for many excellent

high roads in the neighbourhood ', and hardly one internal im-

provement was fuggefted or executed, during his refidence at

Preftonfield, which he was not inftrumental in promoting, with

an activity which did him the higher!: honour.

When the feeds of the true rhubarb were firft introduced

into Britain by the late Dr Mounsey of Peterfburg, he not

only bellowed great attention on the culture of the plant, but

alfo on the drying of the root, and preparing it for the market.

The fuccefs in thefe particulars was fo great, that the Society in

London for the encouragement of arts and commerce, prefented

him, in the year 1774, with a gold medal, which is infcribed

to Sir Alexander Dick, Bart, for the beft fpecimen of Bri-

tifh rhubarb.

Sir Alexander was twice married, and has left children by

both marriages. In April 1736, he married his coufin Mifs

Janet Dick, the daughter of Alexander Dick, Efq; mer-

chant in Edinburgh, and reprefentative of the family of Sir

William Dick of Braid. By her he had five children, but of

thefe two daughters only furvived him. In March 1762, he

married Mifs Mary Butler, the daughter of David Butler,
Efq; of Pembrokefhire. By this lady, who furvived him, he

had feven children, of whom three fons and three daughters

are ftill alive.

It would be a difficult matter to fum up his character in a few

words. But it may with juftice be faid, that while he was

fteady
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C

Aiex.Dick.
fteacty in the purfuit of every object which engaged his atten-

tion, his conduct in every tranfaction through life, was marked
with the ftricteft honour and integrity. This difpofition, and

this conduct, not only led him to be conftant and warm in his

friendfhip to thofe with whom he lived in habits of intimacy,

but alfo procured him the love and efteem of all who really

knew him. Notwithftanding the keennefs and activity of his

temper, yet its (hiking features were mildnefs and fweetnefs.

He was naturally difpofed to put the moft favourable conftruc-

tion on the conduct and actions of others. This was both pro-

ductive ofmuch happinefs to himfelf, and of general benevolence

to mankind. And that ferenity and cheerfulnefs which accom-

panied his conduct through life, were the attendants even of his

laft moments; for, on the loth of November 1785, he died

with a fmile upon his countenance. Although he had already

pafled the 8 2d year of his age, a period at which the faculties

both of mind and body have in general fo far failed, that death

is rather to be wifhed for than otherwife, yet not only his judg-

ment, but his fpirit for exertion, dill remained unimpaired. His

death, therefore, even at that advanced age, was a great lofs to

fociety.

III. Ac-
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III. Account of the Right Honourable Sir Thomas Miller

of Glenlee, Bart, Lord Prefident of the Court of Seffion, and

F. R. S. Edin.

{Read by David Hume, Efqj Advocate, F. R. S. Edin. and Pro-

feffor of Scots Law in the Univerfity of Edinburgh, Dec. 21. 1789.]

IT has often occurred to me, as a hard circumftance in the

lot of thofe who follow the active employments of life, that

however great their eminence, however ufeful their labours,

nay, however rare and excellent their talents, the remembrance

of them dies among their countrymen at large, almofl as foon

as they themfelves are gone ; and even with thofe of their own
profeflions fcareely furvives for more than a fingle generation.

The records of the Royal Society are therefore in this refpecl

valuable, that they afford the means of refcuing from ob-

livion, thofe of our Members who, by their profeffional emi-

nence and fervices, have merited the gratitude and remembrance

of their country, though their line of life did not permit them
to attain diftinclion of another kind, by any literary work or

difcovery in fcience.

I thought it would be univerfally felt and allowed, that

the late Sir Thomas Miller, (at one time a Vice-Prefident of

this Society), molt juftly fell under the above defcription of a

Angularly ufeful man, and fit to be commemorated. And in

this perfuafion, I have prepared a fhort account of him, now to

be fubmitted to your confideration.

Sir
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Sir Thomas Miller of Glenlee, late Lord Prefident of the

Court of Seflion, was the fecond fon of William Miller,
writer to the Signet, who was himfelf the fecond fon of Mat-
thew Miller of Glenlee, and fucceeded to that eftate, along

with the lands of Barfkimming, on the death of his elder

brother.

Sir Thomas was born on the 3d of November 17 17. He
received the firft rudiments of his education at Glafgow, and

afterwards went through the ufual courfe of academical ftudies

in the Univerfity of that place ; where he acquired a reli(h of

the purfuits of literature and fcience, that never forfook him,

and efpecially a fondnefs for the Greek and Roman claflics,

which, even in the bufiefl periods of his life, he occafionally

found opportunities to indulge. Horace was almofl his con-

ftant companion ; and even in his laft years, after his promo-

tion to the moft laborious office in the law, Homer, during a

vacation, was often on his table.

Another branch of knowledge for which he there imbibed

an early predilection, was that of Ethics, or Moral Philofophy.

This he had the advantage of ftudying under the celebrated

Dr Hutcheson, of whom he was a favourite pupil. The

warmth of eloquence with which this Philofopher poured forth

his lectures, attached to him extremely all thofe of his hearers,

who had any liking to the fubject he treated, or were fufcepti-

ble of being moved ; and Mr Miller, in particular, contracted

not only a high admiration of his talents, but fuch love to

him as a man, that long after his death, and when he himfelf

had grown old, he could not mention his name but in terms

of gratitude and veneration, equal to thofe in which the difci-

ples of Socrates fpoke of their mafter. Like Socrates too,

Dr Hutcheson taught his difciples to value Ethics beyond all

other fciences ; and with Mr Miller this preference was fo

flrong, that he ufed habitually in converfation, when diftin-

guifhing it from the reft, to give it the appellation of Philofophy.

Having
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Having thus, by the improvement of his tafte, and the ac- ^SsL*
quifition of a philofophic fpirit, made the belt preparation for Mlller

eminence in any liberal employment, he decided for the Bar,

the profeflion to which thofe accomplifhments lend the mod
diftinguifhed luftre of any, and where they moft materially

contribute to the advancement of the perfon pofTefTed of them.

For fome time he had hefitated between this profeffion and his

father's ; and it is faid to have been in a great meafure owing

to the (late of his health, that he gave up thoughts of the

latter.

When he had refolved on going to the Bar, he fixed his re-

fidence at Edinburgh, and devoted himfelf to the ftudy of the

law, with that zeal and earneftnefs with which, during his

whole life, he was remarkable for following every object that

had once determined his choice *. Yet with all his diligence in

this necefTary occupation, as the turn of his mind led him to no

bafe or trifling purfuits, he was able to find time, and neglected

not to employ it, for cultivating the humaner and more liberal

ftudies. Even at this time, he continued to read the claffics ex-

tenfively, particularly the better Greek authors, having for his

afliftant the late Mr George Muirhead, afterwards ProfefTor

of Humanity at Glafgow, whofe reputation as a claflical fcholar

is well known.

In the month of July 1742, he was called to the Bar. Where

he had not long continued, before the moft favourable opinion

came to be entertained, among the perfons bell: entitled to judge,

of the proficiency he had made in the knowledge of the law,

and of his excellent qualifications, both for counfel and debate.

His elocution was copious and eafy ; his felection of argument

judicious, and his mode of prefenting it, in the higheft degree

perfpicuous and plain ; and he accompanied it with a manner

of delivery fo weighty and fervent, as carried home to the

Vol. II. (I) hearer

* His ufual hour of going to bed at this period was four of the morning.
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WdTrefident hearer the imprefTion of his own belief in the doctrines he
M,ller - maintained. Men there might perhaps be in the profeflion,

more eminent for invention of topics in a defperate caufe, or

who fliowed more verfatility of genius in placing the fame bu-

finefs in different lights, or turning it into all variety of fliapes
;

but there was none who better underftood the flrength of a good
or a tenable caufe, or took his ground in one of that defcrip-

tion with more judgment and difcretion^or ufed its advantages

to better purpofe. Having found the foundeft or moft favour-

able part of his client's plea, that he attached himfelf to, and

on it exerted all his flrength ; throwing afide, with juft and

proper confidence, all the more doubtful points and weaker

considerations in the caufe. Captious and quibbling argu-

ment indeed, and all perverfion of an adverfary's words or

meaning, he held to be as foreign to the lawyer's duty, as they

are derogatory to the honour of the Court where they are

heard ; nor could he, on any occafion, be prevailed on to

attempt the aiding of his caufe, in a manner fo inconfiftent

with his own feelings of what was right and proper.

No wonder then, that thus qualified, and regulated by fen-

timents fo refpediable, he quickly rofe to a high degree of em-

ployment in his profeflion, though he had among his cotempo-

raries, for rivals in the public favour, men of the greateft

acutenefs and fplendour of parts.

Hence alfo he, at an early period of life, entered the career

of public offices and honour in the department of the law.

In the year 1748, on the new arrangement of the office of

Sheriff, (which has been attended with fo many falutary confe-

quences) he was pitched upon as a fit perfon for one of thofe

appointments. The county which Government had deftined

for him, was that of Invernefs, in thofe times of recent diforder

and rebellion, accounted the mofl important of any, and what

required the fteadieft and moft able fuperintendence. But this

appointment, though more advantageous, he declined ; becaufe

his
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his friend the Earl of Selkirk had recommended him to Go- ;
Acc™nt

,^
J 01 a 1 relident

vernment for the itewartry of Kirkcudbright, and it had been

underftood between him and the Earl that he was to accept it.

The duties of this office he performed with great punctuality,

and to the entire fatisfaction of the diftricl entrufted to his

charge ; and he continued to hold it till the year 1755, when he

refigned, and was named Solicitor of Excife—an office in thofe

days generally held by a lawyer.

In the year 1759, on the promotion of MrPRiNGLE (after-

wards Lord Alemore) to the Bench, he reaped the fruit of

the public favour, in being appointed his Majefty's Solicitor-

General for Scotland.

In the year 1760, he fucceeded the late Prefident Dun das as

his. Majefty's Advocate for Scotland ; and in the following year,

he was chofen to ferve in Parliament for the burgh of Dum-
fries.

While in thefe Rations, Mr Miller, whofe modefty and

difcretion were equal to his ability, did not think it fo much in-

cumbent on him to take an active lhare in the debates of the

AfTembly, as to regulate his voice according to his opinion of

the public good. The fingle occafion that called him up as a

fpeaker, was indeed of a very interefting kind, and became a

fignal proof of the independence of his fj? irit, and fincere con-

cern in the grandeur and profperity of the Britifh empire. This

was the repeal of the American ftamp act ; a meafure in which

Mr Miller's fagacity forefaw the miferable train of confe-

quences that have fince enfued from it, and which, though

fupported by all the influence of the then Miniftry, he accord-

ingly both voted againft, and gave his reafons to the Houfe for

oppofing :—A moft refpedtable and truly patriotic piece of con-

duct, and of which he reaped a juft, but unlooked for reward,

in the friendfhip and efteem of the Marquis of Rockingham;
who, however loath to have an opponent in the principal fer-

vant of the Crown for Scotland, yet, fatisfied that he had taken

(I 2) this

Miller.
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this line from the purefl and mod dilinterefted motives, conti-

nued him in his public Station, and ever after honoured him
with his particular attention.

In the year 1766, on the death of Lord Minto, he was ap-

pointed Lord Justice Clerk ; which office both beftows the

Prefidency of the higheft Criminal Tribunal, and a feat as an

ordinary Judge in the fupreme Civil Court.

In thefe high Stations, he fully juftified the choice that had

been made of him, and foon, by his fcrupulous attendance on

the Court, and afliduous labour in the difpatch of buiinefs,

gained a high place in the efleem and confidence of the public,

as a man deeply imprefTed with the importance of his duties,

and actuated by a warm and fteady zeal confcientioufly to dif-

charge them. And this tafk he accomplished, in the civil de-

partment, in fuch a manner, as both added credit to the Court

of which he was a member, and was of the molt effential Ser-

vice to the interefts of law and juftice. For befides the learn-

ing and experience, acquired by long fludy and extenfive prac-

tice, he was pofleffed of many other more material qualifica-

tions, which added much to the power of thofe attainments,

and peculiarly fitted him for the important charge of deciding

on the rights of his fellow-citizens.

He was happy in a great natural temperance of difpofition

and foundnefs of judgment. Whence, though he was well

able to purfue an intricate and fubtile argument, and could, on

proper occafions, fuccefsfully puSh an abstract principle into all

its confequences, and was ever difpofed to beflow the due Share

of praife on this fort of acutenefs in others, yet few were fo

little apt to be dazzled by new or fplendid notions, or lefs Sub-

ject to the impofition of falfe refinement. His natural good

understanding, joined to his knowledge of bufinefs, readily

pointed out to him the real Sources and objects of our cuftoms

and Statutes, and the conSequences to be dreaded, if thefe were

at any time forgotten j and thus, occupying on all occafions a

ftrong
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ftrong and fure ground, he was not eafily tempted to abandon

it.

To the fame conftitution of mind, he was indebted for his

particular eminence in that article, wherein perhaps lies the

main difficulty of the Judge's tafk,—the difcovering the pre-

cife application, or the inapplicability, of the general pre-

cepts of law to the particular cafe in hand. He was nowife

apt to haften to a fentence, but patiently fufpended his opinion

till the due investigations had fully ripened the cafe for judg-

ment ; which neceffary preparation once made, he then earnefl-

ly applied himfelf to underftand, and get pofTemon of, the pe-

culiar circumftances and proper complexion of that cafe.

Whence it came, that in the courfe of the many years he fat

upon the Bench, the number of his judgments as an Ordinary,

that were altered on review of the whole % Court, was almoft

incredibly fmall, and that, in a great proportion of the caufes

brought before him, the unfuccefsful party acquiefced in his

opinion, and carried the fuit no farther.

Hence alfo, in the deliberations of the whole Court, it often

happened, (as many who now hear me remember), that, by
detailing the caufe to the Bench, (which he did with great

force and perfpicuity), and fixing upon fpecial circumftances

which others had overlooked, or lefs attentively confidered, he

was able to turn the tide of argument, and win his brethren

over to his opinion.

Yet, though this was perhaps his peculiar excellence, he was

the very reverfe of a minute or unfteady lawyer. He had, on

the contrary, the firmeft hold of the principles and fpirit of

the law in every department, and on all occafions that gave

fcope for general reafoning, ever drew his opinion, not from

the authority of books and precedents, (which hardly any Judge

ever dealt lefs in quoting), but from the fource and fountain-

head of the law,—the ftrain of our ftatutes, and the reafon and

fubftance of the thing.

But

Account of

Lord Prefident

Miller.
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But in reciting his qualifications as a Judge, we mud not

forget one
y
which was in him amongft the mod eminent of any,

and on no occafion forfook or milled him,—the natural recti-

tude and pure honour of his own mind,—which, in the nu-

merous clafs of caufes that depend on the judgment to be

formed of the character and conduct of men, directed him

with certainty to whatever was faulty in either, and enabled

him to (how (which he did with much- energy and feeling)

what the conduct of a truly honeft man would there have been.

Indeed, upon fuch occafions, where the intereft of morality,

or the purity of judicial proceedings, was concerned, he was

fometimes led to expatiate at a length which juft tafke might

perhaps have been difpofed to blame, had it been a lefs warm
and pleafing proof of his native integrity and cordial attach-

ment to the caufe of virtue.

With all thefe powerful aiTiftances, which fo well qualified

him to judge with firmnefs and decifion for himfelf, he pof-

fefied the ftill more rare, and in a Judge ineftimable endow-

ment, of the mod perfect candour, in liftening to and weigh-

ing the fentiments of others ; which virtue was in him fo con-

fpicuous, that it might with truth be faid of him, that he had

no predilection for any opinion, merely becaufe it had once

been his own : So ready was he to reconfider his judgment, the

moment he faw any caufe to doubt it, and with fuch perfect

opennefs and indifference did he abandon it, however firm his

former perfuafion, upon being (from whatever quarter) con-

vinced of an error.

These were his acknowledged merits as a Civil Judge. And
his zeal for the public fervice as Prefident of the Judiciary, was

no lefs confpicuous and fuccefsful, as appears from more than

one reformation, which the forms and practice of the Court un-

derwent, during the period of his fitting at the head of it. Of
thefe, the mod remarkable was the fuller eftablifhment of the

distinction in our law between culpable homicide and murder ;

a
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a diftinction which feems to reft upon the ftrongeft grounds in LoXSlfiLnt

reafon and humanity, and even to be fupported by the Ian- Miller

guage of our books and ftatutes, but which, neverthelefs, the

older practice of the Court could fcarcely be faid to have tho-

roughly recognifed, and which now, in a great meafure, owed

its reception into libels and verdicts to the weight of Mr Mil-

ler's opinion, who loft no proper opportunity to countenance

and inculcate {o juft a doctrine.

AVe may alfo mention among the improvements by him fug-

geftcd, the late ftatutory difpenfation with the tedious, and

often unneceOary procefs, of reducing the teftimony of the wit-

nefles into writing.

Nor muft we pafs over his attention to the exterior decorum
of this tribunal, fo important to the maintenance of its au-

thority, and which he, in different ways, materially contri-

buted to fupport ; having abolifhed certain old, but unfeemly

practices, and introduced various becoming obfervances, not

before his time required ; and, above all, having perfonally

added to the refpect and gravity of the Bench, by his rare and
happy talent of fuitable, and earneft, and eloquent exhortation

to the unfortunate convicts, which imprelfed upon the byftand-
crs, and rendered falutary to them, the examples of juftice

which his duty conflrained him to make
Mr Miller continued, thus honourably to himfelf, and

profitably to the public, to difcharge the duties of thefe fta-

tions, without interruption, till the year 1781 ; at which time,

his health being fomewhat impaired by fo long a courfe of
conftant application to bufmefs, it was judged advifable for

him to difcontinue it, and make a fhort trial of a warmer
climate. He accordingly fpent fome months in vifiting diffe-

rent parts of France ; and having thence paffed into Italy, he
had there the fatisfaaion of contemplating the magnificent re-

mains of the grandeur of the people, for whofe language and
genius he entertained fo high an admiration, and of furveying

with.
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Account of

Lord prefident
witn ms own e7es many of the picturefque fcenes which had fo

often delighted him in the defcriptions of their poets. He re-

turned in perfect health, after being abfent for about a year,

and remmed his former occupations with his wonted vigour

and activity.

,
In the month of January 1788. on the death of Prefident

Dundas, he was, to the entire fatisfaction of his country and

the Bar, called to prefide in the Civil Court. His Majefty, at

the fame time, thought proper to requite his long fervices, by

bellowing on him the title of a Baronet of Great Britain.

It was a very difficult tafk for any man, the youngeft and

moft vigorous, to enter on the extenfive labours of this office,

after the Lord Prefident Dundas ; whofe lingular powers for

the rapid difpatch of bufinefs will always be remembered with

regret, whoever the perfon be that fills his chair. Yet of his

fucceflfor, during the fhort time he held it, we may with truth

fay, that he gained an acceffion of reputation, by his manner

of conducting himfelf in this new flation, though advanced to

the age of Seventy before he attained it. And if he fometimes

confulted with his brethren upon matters which he might have

fettled without fuch deliberation, this was almoft unavoidable

upon the firft entry into office; at leaft in a perfon like Sir Tho-

mas Miller, who, with the beft pretentions to lead and di-

rect, was free from all defire to exert his influence. This mild-

nefs of difpofition fecured to him, in an uncommon degree,

the refpect and affection of the Gentlemen at the Bar ; whom
he always heard with fuch patience, and treated with fuch at-

tention and good breeding, as fhould, more effectually than

the fharpeft animadverfion, reprefs all petulance and indecorum.

Having thus then gained the fummit of his honeft ambi-

tion, in rifing fucceffively, by his own talents and ufeful la-

bours, to all the great offices of the law ;—having obtained

them all without blame or envy, and held them with credit and

diflinction ;
—happy in retaining, at an advanced age, the full

pofleffion
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pofTemon of health and of his faculties, and fortunate in his LordTreWent

family and all his domeftic concerns ;—he had little elfe to pray Mlller>

for, (fince Heaven had ordered that he mould now be called

from the fociety of perfons fo dear to him) but an eafy diflb-

lution of his mortal ftate. And this Divine Providence thought

fit to grant him.

He died upon the 27th of September 1789, after an illnefs

of two days, at his feat of Barfkimming in Ayrfhire, in the

72d year of his age,—leaving no good man his enemy, and at-

tended with that fincere and extenfive regret, which only thofe

can hope for, who have occupied the like important ftations,

and acquitted themfelves as well.

We have fpoken of him in his public capacity, and noticed

his great temperance and folidity of judgment. Now, thefe

qualities were in him the more to be praifed, that they did not

proceed from any coldnefs or tardinefs of nature, but were, on

the contrary, united to a very warm and feeling heart ; which

was manifeft in his whole life and manners.

No man was perhaps a better citizen, or more genuine pa-

triot, than the late Prefident ; if we are to efteem him fuch,

who not only takes an intereft in the internal welfare and pro-

fperity of his country, but feels an honeft pride and warm
concern in its glory and confequence as a ftate, and in the

fplendour of the peoples fame. Of all thefe, the Prelident had,

and continued to have, even in his lateft years, a mod lively

fenfe ; which was, at one period of his life, the fource of much
joy and fatisfaction, and at a later period, of fincere mortifica-

tion and regret, and caufed him often to lament to the rifing ge-

neration, during the misfortunes of the late war, that they had
only feen a glimpfe of the glory of their country. That part

too of the Britifh dominions which gave him birth, he was at-

tached to with all the partiality which a good man naturally

feels ; nor was there any fubject on which he dwelt more fre-

Vol. II. (K) quently,
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LmTprefiLt quently, or with more pleafure, than its growing ftate of im-
Miiier. provement in his own time.

He was, in like manner, a very focial and hofpitable man ;

to his family, and connections, and indeed to all about him,

full of gentlenefs, and kindnefs, and cordiality : and this uni-

formly and without exertion ; infomuch that- no perfon whom
he had reafon to efteem or think well of, could ever fay of him,

that he received him coldly, or treated him with referve *.

Good breeding indeed, (meaning by the term that kind and

open manner which fets a ftranger or inferior at eafe) was in

a manner natural to him ; and he had it to all ranks and con-

ditions of men ; fo that in a humane vifit to the houfe of a

fervant or dependant, he equally pleafed, and was as furely di-

rected to the very things that were fit and acceptable to be faid,

as in his intercourfe with thofe of his own rank. Among
whom too, and indeed in all fituations, he was diftinguifhed

for a rare fimplicity of manners and opennefs of fpeech ; which

flowed from a purity of thought and intentions, fo perfect that

it was not to be furpafled.

He retained through life the higheft relifh of the beauties of

nature, and every year fpent a confiderable part of the recefs

of bufinefs, in the enjoyment and improvement of the roman-

tic

* Here we mull obferve, that however remarkable this gentlenefs and difpofition to

oblige, they were yet always confined to their proper fphere, and in no inftance fuffered

to interfere with what he efleemed his duty. This appeared, among other examples

that might be given, in his fpirited behaviour as Lord Advocate, on occafion of a que-

ftion that arofe touching the pre-eminence of his office. The late Mr Charles Yorke

had been honoured with a patent of precedence over his brethren at the Bar, with ex-

ception only of the Attorney General ; and happening to be engaged as Counfel in the

Houfe of Lords, on the fame fide with Mr Miller, he, under this privilege, claimed

right to be heard before him. Mr Miller, though in habits of intimacy with Mr
Yorke, and perfonally very indifferent about any fuch diftinction, felt himfelf here in

duty called upon to refift his friend's pretenfions ; and accordingly maintained (nor

could be prevailed on to recede from it) that he, as his Majefty's Advocate, was Attor-

ney-General for Scotland, and within the exception of the patent. The point was in the

end referred to the opinion of Lord Mansfield, which was given in favour of Mr Miller.
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tic fcenes at his place of Barfkimming. It was not, however, to
^ord PreSent

the object of beauty alone, that his attention at thofe feafons Mlllcr -

was directed, but alfo to the better management and fubftantial

melioration of his eftate. And this purfuit engaged him in very-

numerous and extenfive operations, all of which he himfelf both

planned, and fuperintended the execution of, and fuccefsfully

conducted ; though in the hands of moft other men, having the

fame avocations of bufinefs, without the fame activity, conftancy

and love of order, they were more likely to have proved abor-

tive, or even ruinous.

Sir Thomas Miller was twice married. By his firft wife,

Margaret Murdoch, daughter of John Murdoch, mer-

chant in Glafgow, he left ifTue ; one daughter, and one fon,

now Sir William Miller, who follows the fame profeflion in

which his father rofe to fuch diftinguifhed honours. His fe-

cond marriage (of which there is no ifTue) was to Anne
Lockhart, daughter of Mr Lockhart of Caftlehill, who has

the misfortune to furvive him. His eldeft brother John had

deceafed fome years before him, and he fucceeded, on that

event, to the family eftate of Glenlee, which, along with the

eftate of Barfkimming, has now devolved to his fon.

END OF THE HIS TORT.
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DONATIONS prefented to the Royal Society of Edinburgh,

continued from the preceding Volume.

By John Macgowan, Efq; Edinburgh.

Anacardium Occidentale. Lin. The Fruit of the Cafhen Tree,

preferved in fpirits. No. 722.

Caftor Fiber. Lin. The Beaver, from Hudfon's Bay. No. 723.

Felis Lynx. Lin. The Hudfon's Bay Lynx. No. 724.

Canis Lagopus. Lin. The Arctic Fox, from Hudfon's Bay.

No. 725.

Grotalus Miliarius. Lin. The fmall Rattlefnake. No. 726.

Coluber Alternus. No. 727.

By the Right Honourable Lord Daer.

A number of articles., collected in the South Seas by Captain

Bligh.

Two parcels of fine New Zealand Hemp. No. 728.

A Mufical Inflrument made of Reeds. No. 729.

An Arrow-head, formed of a hard black Schiftus. No. 730.

Filh-hooks of Mother of Pearl, and Lines, from the Friendly

lflands. No. 731.—733.

Fifh-hooks, and Lines, formed of the Sinews of an Animal
from the coaft of America, in Lat. 49 ° N. No. 734.

—

J36.
Capnias Auftralis, •»

Smeclis Auftralis, [from the South Sea lflands. No. 737.—730.

Catochites Auftralis,i

By John Davidfon, FXq; of Ravelrig.

A Lion's Skin, with the. Head, Teeth and Claws, from the Cape

of Good Hope. No. 740.
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Two Sea-weeds, taken out of the Atlantic, at a great difiancc

from any land. No. 741. 742.

Six Arrows from Bengal. No. 743.

A Malay Poinard. No. 744.

Lapis Judaicus, from the Eaft Indies. No. 745.

By John Learmonth, Efq; Merchant in Edinburgh.

Scolopendra Gigantea, Lin. above fourteen inches long, from

the Weft Indies, preferved in fpirits. No. 746.

By Profeftbr Dalzel.

A Sceptre of Ivory, mounted with filver, given by the King of

Dachomy, in Africa, to Archibald Dalzel, Efq; formerly

Governor of Whydah, as a teftimony of friendlhip.

No. 747.

The Horn of an Antelope, from Africa. No. 748.

By James Bo/well, Efq; of Auchinleck.

Some large Nodules of Flint, from Italy ; each having cryftalli-

fations in a large central cavity, fent from Leghorn by

Sir John Dick. No. 749.

By Captain Liddel.

A white Greenland Bear. No. 7^0.

By Francis Kinlocb, Efq; of Gilmerton.

Colymbus Arcticus, Lin. fhot on the more of Eaft Lothian.

No. 751.

By the Honourable Lord Hailes.

Trichechus Rofmarus. Lin. The Morfe or Sea Horfe; the

Skeleton of the Head entire, with the Tulks. No. 752.

By
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By Mr John Macaulay, Town- clerk of Dumbarton.

The Horn of a Stag, of a lingular form, dug out of a ftratum

of Clay in Dumbartonfhire. No. 753.

By the Right Hon. the Lord Chief Baron Montgomery.

An Indian Canoe, of fine workmanftiip, from the Ifland of St

John. No. 754.

By Dr Gregory.

A large Lizard, from the Weft Indies, preferved in fpirits.

No. 755.

By William Henry Charters, Efq; of Burntifland.

Lava Garnets, found in the Lava, which overwhelmed Pom-

peii. No. 756.

Two Copper Coins. No. 757. 758.

A Silver Coin of Henry VI. ftruck at Calais, and found in the

river Jed. No. 759.

By Dr Roxburgh at Madrafs.

A Cheft of Plants from Bengal and the Peninfula of India, con-

taining feveral hundred Plants, in fine condition, and ar-

ranged according to the Linnean fyftem.

By The American Academy of Arts and Sciences.

Memoirs of the American Academy of Arts and Sciences, to

the end of the year 1783, Vol. I. 4to. Bofton, 1785.

By The Royal Irifh Academy.

The Tranfa&ions of the Royal Irilh Academy. 4to. Dublin,

1787.

By

Lift of Dona-
tions.
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By Adair Crawford, M. D.

Experiments and Obfervations on Animal Heat, and the In-

flammation of Combuftible Bodies, ifc. The fecond edition.

8vo. London, 1788.

By Dr Carlyle.

The Hufbandry of the Ancients, by Adam Dickfon, A. M. late

Miniiler of Whittingham. 2 Vols. 8vo. Edinburgh, 1788.

By E. Peart, M. D.

The Generation of Animal Heat inveftigated, &c. 8vo. Gainf-

borough, 1788.

By M. Lawijier.

Traite Elementaire de Chimie. 2 Vol. 8vo. a Paris, 1789.

By Thomas Percival, M. D.

EfTays Medical, Philofophical and Experimental, Vol. II. 8vo.

4th edition, revifed and enlarged. Warrington, 1789.

By the Reverend Archibald AliJon, A. B.

EfTays on the Nature and Principles of Tafte. 4to. Edinburgh,

1790.
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PAPERS OF THE PHYSICAL CLASS.

I. Of certain Natural Appearances of the Ground on

the Hill of Arthur's Seat. By JAMES HUTTON, M. D.

F. R. S. Edjn. and Member of the Royal Academy of Agri-

culture at Paris *.

IN fummer 1776, ProfefTor Ferguson obferved a parti-

cular appearance on the hill of Arthur's Seat, near the fum-

mit, which drew his attention, and which he could not under-

Hand. He then carried Dr Black and me to the place, where

we found fomething which, at a diflance, refembled the wi-

thered grafs of a foot-path, but which traverfed a Ihoulder of

the hill, in fuch a direction as correfponded to neither fheep-

track nor foot-path. Upon a near infpeclion, it appeared to be

a narrow ftripe of the grafs quite dead and withered. The
breadth of this ftripe was about nine, or, in fome places, twelve

inches : the fides of this track were perfectly defined, ^without

any gradation from green to withered grafs, all the plants in

the track being killed, without the contiguous part having fuf-

fered in the lealt. The length of this track was confiderable, a

hundred yards or two, extending from the fouth-eaft fide of

a 2 the

* This Paper was read before the Philofophical Society of Edinburgh in June 1778.

It is now printed by order of the Committee for publication of the Tranfaclions of the

Royal Society of Edinburgh.
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the fouthmoft hill through a hollow, and afcending obliquely

the moulder of the fummit of Arthur's Seat on the fouth-eafl

fide.

At firft thunder fuggefted itfelf as having been the caufe of

this remarkable appearance ; but the more we enquired into

the particulars of this phenomenon, the greater difficulties oc-

curred with regard to the proper correfpondence of that con-

jectured caufe, as well as for aligning any other with the leaft

degree of probability. It is with a view to make this appear,

that the following hiflory is made of the particulars which were

at that time, and have been fince obferved.

Observation i. The appearance now defcribed was not

the only one of the kind ; for, upon examination, I found fimi-

lar tracks, though of various extent, in all the different afpects

and fituations, from the fouth fide of the fummit to the north

fide of the hill half way down to the plain ; but none at the

bottom.

Obs. 2. These appearances, though recent, or of that year's

production, had not been the firft thing of that kind which had

appeared on the hill ; for, parallel to each of thofe tracks of

withered grafs, there was another perfectly fimilar, which then

appeared to us as if it had been made the year before, and was

then black, the grafs having rotted. The diflance of this old

track from the new, was, in general, only a few inches, fometimes

exceeding near, but rarely or never contiguous.

Obs. 3. The tracks, now under confideration, have been

confidered as a thing continuous in its length ; but this it is

only in general, or in certain portions where it is fo fometimes

for a confiderable extent. In other places, again, it is compofed

of feveral portions of various lengths, the grafs being unaffect-

ed betwixt thofe portions which make up the track ; fo that, in

fome places, the track is made as it were by fpots ; and thefe

fpots, although in general longer in the direction of the track,

are not always fo, there being in fome places, generally at the

extremity
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extremity of the track, fpots whofe length do not exceed their

breadth.

Obs. 4. The regularity with which thofe two tracks run pa-

rallel and near to each other, is not more wonderful than is the

correfpondency that is in general to be obferved with regard to

the conftruclion of thefe, as confifting either of a continuous

track or of feparate pieces ; and to fo great a degree is carried

this refemblance of the two tracks, that, where it is by fpots

the tracks are made, there the fimilarity, even of the fpots,

were fometimes remarked, fo that it feemed as if the one had

been a copy of the other.

Obs. 5. Besides the brown colour of thofe new made tracks,

which might be feen at a considerable diftance, (two or three

hundred feet), there was another (tripe of a dark green, which

might be feen at a ftill greater diftance. Upon more clofe exa-

mination, this laft appearance was found to take its origin in

fome grafs of a very dark green, which, in fome places here

and there of the laft year's track, began to grow in the black

ground and among the rotten grafs ; but the greateft part of this

deep green was behind the laft year's track, and was evidently

owing to a fimilar growth of graffes in places which had been

formerly killed or withered, and were now almoft covered with

new plants, which gave a deeper ihade of green than the reft of

the hill.

This laft obfervation led to another ; for here a queftion na-

turally occurred, That, fince this fucceffion of things had cer-

tainly taken place at leaft three years, how many fucceftive

tracks might be detected from the examination of thofe appear-

ances ? With this view I confidered attentively fome places

where the marks were moft diftincl:, and could plainly count

five or fix fucceflions ; the number cannot be accurately afcer-

tained, becaufe thofe which have been made above three or four

years are much effaced, although the colour, and fome other

marks, evidently prove, that there had been feveral more.

Obs.
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Obs. 6. The tracks which have been now defcribed, are not

ftraight lines, but have all more or lefs of a regular circular na-

ture in them ; that is to fay, they are fegments of circular fi-

gures, and only approach to the appearance of right lines, in

proportion as the figure of which they are the fegments is

large, or the fegment fmall % and in thofe refpecls there appears

to be great variety. There is, however, one appearance which,

at nrft fight, might impofe upon an obfervator, and deftroy the

generality of this obfervation. It is an inflance or two that oc-

cur of a continued line in thofe tracks ; but, in this cafe, the

line appears to be made up of feveral fegments, each of which

ought to be confidered by itfelf ; confequently, here will be ac-

knowledged the operation of the fame general principle by

which, in thofe appearances, a regular figure is produced, and

that this figure is in its nature circular.

Obs. 7. The production of thofe tracks being fucceffive in

its nature, or operating in different places at different periods of

time, fuggefts another fubjecl of enquiry, viz. How far any re-

gularity, or a certain order, may be obferved alfo with regard

to this operation, as well as with regard to that by which the

figure is produced ? And this, from obfervation, I think, is de-

termined in the affirmative, fo far as, from all the obfervations

I have made, this progrefs feems always to have proceeded in

the direction of a. line, drawn from the centre, bifecling the

fegment ; that is to fay, thofe portions of concentric circles

are never infcribed, but always circumfcribed ; and, for this

reafon, it will appear, that thofe circles, of which fegments are

exhibited to our obfervation, muft be increaiing, and not di-

miniming, in their diameter.

Having thus given an account of what was concluded from

the firft feafon of thofe obfervations, before proceeding to give

the continuation of their hiftory, it may be proper to obferve,

that an unfuccefsful attempt was once made to inveftigate the

caufe,
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caufe, by the infpection of the turf cut up, and compared with

that immediately contiguous to the track ; for, on that occafion,

nothing was found that could give any light into the nature of

the operation.

From the narration of appearances already made, the hiflory

of what has happened fince that fummer, 1776, will be extreme-

ly fhort, and may be comprehended in two or three words.

In the fummer 1776, there was prognoflicated a fucceflion

of appearances fimilar to thofe which, from the obfervations

then made, had been concluded as having already come to pafs,

and been tranfacled with a certain regularity in a former period

of time. The event has fully juftifled the judgment which

was formed at that time, refpecting the order and regularity of

the appearances, and has alfo left us in the fame ftate of uncer-

tainty, or rather ignorance, with regard to the caufe.

In the fpring, about the month of April, the grafs begins

gradually to wither and decay. It is perfectly dead in a little

time, that is, in a week or two, and then appears white or wi-

thered. Thus, every plant being killed in the new track,

thofe vegetable bodies, expofed to heat and moiflure, gradually

decay, fo as next year to exhibit a dark or black, inltead of a

light or white track, which it had been the year before ; but

during the fecond year, the dead plants are ftill obferved in the

turf, which, as it begins to get new plants, lofes gradually the

appearance of the old ones, until at laft little more can be ob-

ferved, than a broad made of a much deeper green, which,

on the one fide, is compared with the natural verdure into

which it fometimes feems gradually to terminate ; whereas, on
>the other fide, the deep green colour of the ground formerly

tracked, is contrafted with the yellow or light colour of the wi-

thered grafs.

From the infpection of the ground, and the hiflory of what
has been obferved to happen, nothing is more evident than that

this regular fucceffive operation has been now repeated, at leafl

in
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in fome parts of the hill, for eight or nine years. Here, there-

fore, is a piece of natural hiftory worth recording, and for

which a theory is wanted.

The appearances which have been here defcribed are, fo far as

I know, fingular and unconnected with all others resulting from

known caufes. I know that fimilar circles have been obferved

by naturalifts, and by them afcribed to thunder ; as we fhould

certainly have done in this cafe, were it not for the regular an-

nual progrefhon, which, if the effect of thunder, muft follow

rules not yet inveftigated, either in electricity, vegetation or the

mineral fyftem ; for,

How comes it, that the electrical operation takes place regu-

larly in the fpring only, and that without any appearance of

thunder ?

idly, How comes it, that the ftripe of grafs deftroyed by one

operation, is always regularly progreflive in one particular di-

rection, in relation to the firft electrical operation ?

2>dly, If this progreflive appearance fhall be confidered as an

electrical operation, and every fucceffive repetition as directed

by the one immediately preceding it ; then, how was the firft

produced ; when was it ; and when will be the lad ?

The next conjectural caufe that fuggefts itfelf as an explana-

tion of-thofe appearances, is the operation of infects. But

there feems to be no lefs difficulty in reconciling any known

animal-ceconomy with the appearances under confideration, as

the only caufe of thofe appearances ; for,

How fhould thofe animals have been diftributed in thofe fe-

parated tribes upon the hill, and difpofed in the continuous

tracks, fo as to exhibit lines of long extent, traverfing ground*

and foil of various quality, as well as in tracks of very little

extent ; but, whether great or fmall, formed upon the fame

principle, every part having a fimilar relation to a whole ?

Are thefe large tracks to be confidered as the extenfion of

colonies which once had been fmall ? or, Are thefe colonies

dropped
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dropped from the atmofphere upon the different parts of the

hill, in the fhape and extent in which we find thofe ftripes of

withered grafs ? This laft hypothefis is not fupported by any

appearance that I know of in this country j and the other is not

confiftent with the natural appearances to which it muft be-

long ; for the folitary or infulated fpots, which often form part

of a flripe, feem to be reproduced, in nearly equal quantity,

each fucceeding year, without any gradual extenfion in the

flripe, which alfo feems to preferve its former extent, as well as

breadth and form.

Therefore, when we confider the various fituations and

extent of thofe narrow ftripes of withered grafs, the regularity

to be obferved in their fhape and progrefhon, and the conftan-

cy which feems to take place with regard to their fucceffion, we

muft, at the fame time, be perfuaded, that there is a natural

caufe which may be invefligated for the explanation of thofe

appearances, and reject the mere fuppofition of caufes which do

not feem, of themfelves, adequate to the effect perceived.

Great attention would be required in making obfervations

with a view to difcover the caufe of thofe appearances ', and

the difficulty of this talk is much increafed by an ambiguity

which occurs on certain occafions, where the breeding of in-

fects in confequence of the death of plants, may be miftaken

for the death of plants in confequence of infects ; but, on the

other hand, in the prefent cafe, great advantage, for an en-

quiry of this fort, may be derived from the opportunity that

there is of examining, not only what had been killed the pre-

ceding, but alfo that part which is, perhaps, to be killed the

enfuing feafon ; and where experiment may be made by cut-

ting off the communication betwixt thofe two parts as deep as

the foil may admit.

The apparent production, or rather the multiplication of

fome fpecies of animals, in confequence of a certain deftruction

Vol. II. b of
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of the vegetable turf, is a thing eafily to be conceived, like what

happens in thofe ftripes the fecond year, when I have feen an

abundant crop of a certain fpecies of mufhrooms in the track.

Had animals of a particular fpecies been found there, in the exa-

mination of the foil in thofe withered tracks, a rafh conclufion

might have been formed, in erroneoufly attributing as a caufe

for the appearance, what was truly an effect or confequence of

the thing in queftion.

It is always making a ftep towards the difcovering the caufe of

a phenomenon, when caufes which, with fome degree of pro1-

bability, have been afcribed to an event, are found to be uncon-

nected with, or to have no affinity to it ; for this is the natural

method of investigation, by examining the affinities or rela-

tions of things, and rejecting thofe as properly related, where

there is found a difcrepancy. Thus, as there is no effect with-

out its proper caufe ; fo, in proportion as a greater number of

events are found to be unconnected with an appearance, fome

kind of approach is made towards that by which the natural

appearance is to be explained ; but in cafes where events are

multiplied or numberlefs, every approach of this kind is only

negative j and fuch a method of invefligation, while it may be

the means of difcovering the thing in queftion, only mows
that what we want is not attained. This, however, if made

with full conviction, is no contemptible ftep in natural philo-

fbphy, where, next to the inveftigation of the proper order in

events, it is of the higheft importance to avoid, or to correct,

the improper connection of them.

The explanation of the phenomena, in the prefent piece of

natural hiftory, either by thunder or the operation of infects,

without having obferved the actual connection of thofe diffe-

rent events, is merely conjectural, as would be equally the re-

futing to admit for explanation a known caufe, which, though

not actually obferved as connected with the event in queftion,

had,
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had, in other refpects, the requifites for producing a fimilar

effea.

But all that is known at prefent of electricity, or the ope-

ration of infects, is far from being fufiicient to be confidered as

the explanation of the appearances in queftion ; for,

Though the growing plants, or the vegetation of a portion

of the living turf, may be killed either by means of electricity

or infects, thefe are not the only means by which that effect

. may be brought about j at the fame time that this is the only

circumftance, in the natural appearance, explainable by the fup-

pofed caufe : Therefore, as every circumftance in an appearance

muft be properly related to a caufe, by which it is to be ex-

plained, fo the many circumftances here found, without any af-

finity to, if not inconfiftent with the conjectured caufe, will

leave no room for admitting fuch an explanation, according to

the prefent view which has been given of the fubject.

b 2 II.



II. An Account of the Method of making the OTTER of
ROSES, as it is prepared in the Eq/i Indies. Communicated

in a Letter from DoNJLD Monro, M. D. of London, to

Mr John Rob is ON, Profeffor of Natural Philofophy in the

Univerfity ©/'Edinburgh*.

SIR, London, Jermyn Street, July ic. 1783.

IHad the following receipt for making the Otter of Rofes, as

it is prepared in the Eaft Indies, from Major Mackenzie
of Coull, in the county of Rofs, who told me he got the ac-

count from an officer of his corps, who was up in the country

where it is prepared, and affifked in making it himfelf.

Take a very large glazed earthen or flone jar, o'r a large

clean wooden cade ; fill it with the leaves of the flowers of rofes,

very well picked, and freed from all feeds and {talks
; pour on

them as much pure fpring water as will cover them, and fet the

Areflel in the fun in the morning at funrife, and let it ftand till

the evening, when take it into the houfe for the night ; expofe

it in this manner for fix or feven fucceffive days, and, at the

end of the third or fourth day, a number of particles, of a

fine yellow oily matter, will float on the furface, which, in two

or three days more, will gather into a fcum, which is the Otter

of Rofes. This is taken up by fome cotton, tied to the end of

a piece of flick, and fqueezed with the finger and thumb into

a fmall phial, which is immediately well flopped 3 and this is

%
repeated

* Read in the Philofophical Society of Edinburgh in 1783 ; and publifhed by order

of the Committee for publication of the TranfacYions of the Royal Society of Edin-

burgh.
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repeated for fome fucceflive evenings, or while any of this fine

eflential oil rifes to the furface of the water.

JV. B. I have been informed that fome few drops of this ef-

fential oil have been more than once collected by diflillation, in

the fame manner as the eflential oils of other plants here in

London. I am,

S I R,

Your moft obedient humble fervant,

D. Monro.

III.



III. Description of a Mercurial Level, invented by

Alexander Keith, Efqj F.R. S. & A. S. Edin.*.

FIgure t. is a fection of the inftrument formed of maho-

gany or boxwood. A A are two oblong fquare cavities

connected together by a narrow clofe channel, running from

the bottom of the one to the other. B B are two grooves hol-

lowed out of the wood, in order to contain the fights, i$c.

They are fliut up by a lid, which turns upon a fcrew-nail at the

centre C, as may be feen more diftinctly from fig. 4.

Fig. 2. DD are the two fights, the one with a fmall hole,

the other with a crofs-hair. Thefe fights are erected upon two

pieces of ivory or hard wood, which are fhaped nearly of the

dimenfions of the cavities A A, but fo much fmaller as to enter

without touching or rubbing on the fides. Mercury is poured

into the two holes A A till they are about half full ; the two

pieces of ivory which fupport the fights, are put into the cavi-

ties, and float on the furface of the mercury.

Fig. 3. is a perfpective view of the inftrument when the

fights are floating upon the mercury ; and fig. 4. is another

view of it, when the fights are taken out and the lid is open.

As the two cavities communicate with each other, the fur-

face of mercury in both are always upon the fame line of level;

and confequently, if the two fights are once accurately adjufted,

they will ever after point out the true level, without requiring

any after adjuftment.

When this inftrument is to be ufed, it may be laid on any

horizontal furface, and the fights will immediately become an

exact

.* This Paper was read before the Philofophical Society of Edinburgh in December

1778 j and is now printed by order of the Committee for publication of the Tranfadtions

of the Royal Society of Edinburgh.
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exact level. It may alfo be fixed on a tripod as the fpirit-level j

or it will anfwer equally well, if it is affixed to the top of a

fingle (take, which is fharpened at the point fo as to be pufhed

into the ground. If it is to be ufed as a pocket-inftrument, it

may be made of feven inches length, being about double the

dimenfions of the annexed draught. A common walking cane

forms a very convenient fupport. It is affixed to the cane by

means of a brafs pin E, which pafTes through the hole G, and

through the eye or hole of the walking (lick ; and a brafs nut

F, fcrewing to the male-fcrew of the brafs pin, keeps them firm

together. The two grooves B B, contain the two fights and

brafs pin, when not in ufe. Two corks, covered with thin lea-

ther, fitted into the holes A A, confine the mercury, when the

inftrument is to be tranfported ; or, in cafe the mercury is

found to efcape, it may be poured into a fmall cafe, made of

lignum vitae, like a tooth-pick cafe ; and this may be flopped

with a cork, and made to fit into one of the grooves.

The advantages of this inftrument over the fpirit-level are:

1/?, It requires no adjuftment, confequently two obfervers,

though otherwife not equally accurate, muft make the fame ob-

fervation. 2dly, With this, the level of twenty different places

may be taken during the time required to adjuft the fpirit-level

for one obfervation. sd/y, The nicety of the fpirit-level depends

upon the fmall curve of the glafs-tube, in the choice of which

no rule can be laid down ; neither is any thing gained, in point

of exactnefs, by lengthening the fpirit-tube above three or four

inches. But every inftrument of this kind is of one ftandard ;

and the further the two fights are removed from one another,

the more any error is diminifhed. $thly
t
This inftrument can

be made perfectly juft, without taking any obfervation, or com-

paring it with another level. In order to do this, let the floats

on which the fights reft, be of the fame dimenfion and weight,,

and let the crofs-hair and eye-hole be of one height, and, with-

out farther adjuftment, they will point out the true level.

The
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Th e following is a proof of the exadmefs of this method. John
Miller, the mathematical inftrument-maker, has a line drawn

upon the oppofite fide of the Parliament-fquare, fronting his fhop,

by which he has been in ufe to adjuft his fpirit-levels. We placed

the mercurial level upon the fpot known to be upon an exact

level with the line. Both he and I looked through the fights °,

but could not perceive the line. We fufpected there was fome

fault in the rights ', but, on making them vibrate, we found that

the hair had covered the line ; fo foon as they fettled, the line

was again covered by the hair.

When there is a ftrong wind, the fights vibrate too much.

In order to remedy this, there is a cafe of tin'd plate or pafte-

board made to inclofe the inftrument when not in ufe. Vid. fig. 5.

When ufed, the cafe covers only about one half of it, leaving

room for the fights to float within the cafe. There are two oval

holes at each end of the cafe through which the obfervations

are made.

IV.

-•
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IV. Pathological Observations on the Brain.
By Mr Thomas Anderson^ F.R. S. Edtn. Surgeon at

Leithy and Fellow of the Royal College of Surgeons *.

TH E following obfervations may ferve to illuurate and
confirm the opinion now very generally adopted by Ana-

tomifts and Phyficians, That an affection of one hemifphere of

the brain, whether from internal difeafe or external accident,

produces its morbid fymptoms on the oppofite fide of the body.

Case i. A lady about forty, whom I attended along with

Dr Monro, was for many years affected with violent headachs;

fhe complained of the pain being moft violent in the crown of

her head, which at lafl brought on convulfive tremors of the left

arm and leg ; thefe often continued half an hour, and would
return three or four times a-day \>

the fits grew more fevere and

frequent, and the right fide became affected, and frequently

fhe was comatofe for twenty-four hours, till, quite worn out,

fhe died in November 1770.

On opening her head, when the dura mater was taken off,

on the right hemifphere of the brain, there was a lofs of fub-

ftance, for about two inches and a half in length, one and a

half in breadth, and about the middle near an inch deep, the

length of which was in the direction of the falx : In the middle

of this, immediately under the coronal future, and on the fide

nearefl to the falx, within an inch of it, there was fome foft

Vol. II. c brownifh

* Read, before the Philofophical Society of Edinburgh in 1781; and now printed

by order of the Committee for publication of the Tranfaclions of the Royal Society of

Edinburgh.
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brownifh matter in the bottom, on touching of which with the

knife, I difcovered ftony concretions, which were taken out and

warned. Several of them broke into fand on the flighted

touch ; but four or five of them, each about the fixth of an

inch in length and breadth, and a little thicker than the fhell

of an egg, I faved, and afterwards gave to Dr Monro, who was

not then prefent.

Case 2. William C. about forty-five, of a corpulent ha-

bit, was, for feveral years, fubjecl to epileptic fits, which com-

monly returned every three or four weeks, and any irregularity

in eating or drinking would immediately bring them on ; but

when cautious, living fparingly, and taking fome laxative, he

-was often free from them for four or five months.

The fits always came on with convulfive motions in the right

arm and leg, which, in a few minutes, were fucceeded by ftu-

por, in which he continued above half an hour. In November

1775, he received a flroke on his head, which brought him to

the ground ; was inflantly feized with one of the fits ; and, in

twenty-four hours, had ten or twelve of them, in all of which

the only parts convulfed were the right arm and leg ; the fits

became more frequent, a total ftupor came on, and he died

fourteen days after.

On opening his head, on the left hemifphere, immediately

under the coronal future, and an inch from the falx, the dura

mater adhered to the brain, for about the fize of a fhilling, and

was fo much thickened and hardened as to be in a cartilaginous

ftate j the brain, for the fize of a large walnut, was much

hardened, and the under part of it adhered nightly to the falx

;

on the outer fide of this hardnefs, on that fide furthefl from the

falx, and in the middle of the fubftance of the cerebrum, there

was about an ounce and a half of extravafated blood, which

was foft, and of a black colour.

Case
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Case 3. Robert H. a failor, about forty, when on board

of fhip, (looping down, received a violent ftroke on the back

part of the parietal bones by the falling of a boom ; there was

no wound, but the parts were much bruifed. Some months

after, he complained of a pain immediately under the part on

which he received the ftroke, which gradually grew worfe, and

in a year and half the pain was moft excruciating, and brought

on violent convulfions in both upper and lower extremities of

both fides, the violence of which, in fome months, put an end

to his life.

On opening the head, the pofterior part of both hemifpheres of

the brain was found greatly inflamed and much hardened ; and

adhered firmly to the dura mater and the falx ; the left fide was

more difeafed than the right, and the dura mater, in fome

places where it adhered firmly, was much thickened, and almoft

cartilaginous.

Case 4. Mr L. by a fall down a flair, fraclured the left pa^

rietal bone. I faw him in half an hour, when he was in a flu-

por. He was immediately bled very plentifully, and then

carried home. The fracture extended from the middle of the

bone downwards and backwards, and was traced near to the

mafloid procefs ; but I could not carry the incifion any further.

A piece of the bone was taken out by the trepan ; a considera-

ble quantity of extravafated ferum and blood was found pref-

fing on the dura mater, which was got out; the wound was

drefTed, and he was bled very plentifully a fecond time ; af-

ter which he became fenfible, and anfwered diftinctly when
fpoken to, and, after fleeping fome hours, was greatly relieved,

but at times the right leg and arm were attacked with convulr

five tremors, which continued for three days, and, on the

fourth day, every fymptom appeared very favourable, and he

had the appearance of doing well ; but he frequently complain-

ed of a pain in his head. On the twentieth day, he was feized

c 2 with
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with rigor, which was fucceeded by a feverifh paroxyfm, that

frequently returned for three days ; his pulfe became conflantly

quick, and he died the twenty-eighth day. His friends would

not confent to his head being opened.

Case 5. Alexander H. a lad of eighteen, fell into the hold of

a fhip about fifteen feet down, and was carried home in a ftupor.

A tumefaction was obferved on the top of the right parietal

bone. After a plentiful bleeding, he recovered of the ftupor ;

a laxative was given, and he was bled again in the evening.

On the third day, the ftupor returned ; and, on the evening of

that day, I was called in, when there was every fymptom of

eompremon of the brain, and next morning Dr Monro and

Dr Austin were lent for. It was then judged proper to exa-

mine the ftate of the right parietal bone, where the tumefaction

was at firft obferved. No fracture could be found ; but a piece

of the bone was taken out by the trepan. Nothing was feen that

could occafion any preffure. The ftupor, &c. continued, and

he died the thirteenth day. Eighteen hours after his death, I

went to open his head ; but fuch a degree of putrefaction was

come on, that a great part of the brain had come out of the

hole in the bone, quite diflblved and putrid. The teguments were

taken off, but no fracture was found in any part of the head.

Case 6. A failor boy of fourteen fell into the hold of a fhip.

He was carried afhore in a ftupor. There was a fwelling on

the middle of the right parietal bone, without any wound.

He was bled, and put to bed ; and, in half an hour, was fo

much recovered, that it was thought unneceffary to infpect the

ftate of the bone. He was ordered a laxative to take in the

night ; but next morning it had not operated. It was then re-

peated ; and in the evening he appeared very well ; but there

feemed to be a degree of torpor in the inteftinal canal, from the

laxatives
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laxatives not operating. A clyfter was given, and the laxative

again repeated. Next morning, his left arm and leg were quite

paralytic, the pupil of the left eye was dilated, and did not

contract when a lighted candle was brought near it, nor was he

fenfible of its being there ; but he could read diftinctly with

the other eye, and the right leg and arm were very well. In

the afternoon, juft forty-eight hours from the time that he met

with the accident, the bone was laid bare, and in the middle of the

right parietal bone, a piece was found to be broken off more than

an inch fquare. The upper fide had pierced the dura mater, and

gone into the fubftance of the cerebrum. The broken piece

was eafily taken out, and the wound dreffed. Immediately af-

ter, the pupil of the left eye contracted, and he could diftin-

guifh large objects with that eye, and the leg and arm were

lefs affected. He had a good night, and next morning could

read when the right eye was fhut. On the third day after the

operation, when the wound in the dura mater inflamed, and a

confiderable tumefaction came on, his left eye, leg and arm be-

came again paralytic, with frequent convulfions in the left leg

and arm, but without the fmalleft complaint in the other fide.

In this flate, he continued for feyeral days ; a fuppuration came
on ', the fwelling went off; after which he continued well, and

the wound healed up in eight weekc.

From thefe cafes, I mould infer :

1. That when one hemifphere of the brain is affected, it

generally produces its morbid fymptoms on the oppofite fide of

the body.

2. That when both hemifpheres are affected, the whole bo-

dy fuffers.

3. Th at though one hemifphere only is affected, when the

injury is great, the whole body will fuffer.

4. That
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4. That though the cerebrum alone is hurt, it produces

morbid fymptoms in all mufcles of voluntary motion, whe-

ther their nerves take their rife immediately from the cere-

brum, from the cerebellum, or from the medulla oblongata.

5. That, in cafes of external accident, where one fide is.

afFe&ed, it is more favourable than when both fides fuffer.

V.



V. Experiments on the expansive forceo/freez-
ING WATER, made by Major Ed WARD WILLIAMS of

the Royal Artillery, at Quebec in Canada, in the years 17S4

and 1785. Communicated in a Letter from ChjrLES
Hutton, LL. D. F. R. SS. Lond. & Edin. and Profejfor

of Mathematics in the Royal Military Academy of Woolwich,

to Profejfor JohnRobISON, General Secretary of the Royal

Society of Edinburgh.

[Read by Mr Robison, Nov. 6. 1786.]

S I R,

TH E following is an extract of a letter to me from Major

Edward Williams, of the Royal Artillery, a learned

man, and of great profeffional merit. Being at Quebec in fome

very cold winters, among various other ingenious experiments,

it occurred to him to try the force of congelation in fome of

the iron bomb-fhells, which are ufually fired out of mortars in

the practice of artillery ; by filling the cavity of the fhell with

water, and then, having plugged up the fuze hole, expofing it

to the cold to freeze the water, in order to find whether the ex-

panfion of the ice would be capable of burfting the fhell.

The dimenfions of the 13 inch fhell are as follow:

Inches.

Outer diameter of the fhell, - 12.8

Inner, or diameter of the cavity, - o.r

Thicknefs of metal at the fuze-hole, 1.5

Ditto at the bottom or oppofite part, 2.2

Diameter of the fuze-hole, - 1.7

And the dimenfions are fimilar in the other fhells. The fuze-

hole is conical, the oppofite fides of which, when produced,

meet



24 On the EXPANSIVE FORCE

meet at the extremity of the diameter, which pafTes through

the middle of the hole.

He found, that the iron plug could hardly ever be driven fo

firmly into the fuze-hole as to refift the force of the expanfion

of the ice, which pufhed it out with great velocity, and a bolt

or cylinder of ice, of a confiderable length, immediately (hot

up from the hole. But when the plug was fixed in withfprings,

which laid hold of the infide of the cavity, fo that the plug

could not poflibly be pufhed out, the force of expanfion then

fplit the fhell, and a fin or plate of ice {hot out quite around.

EXTRACT from Major William's Letter.

These experiments were made on iron-fhells, from the

13 inch-fhell to the coehorn, of 4.4 inches diameter, by filling

the lhell nearly with water, and driving in an iron plug with a

fledge hammer.

Time. Elev.of W« of

I/84- Hour. Barom. Ther. Wind. the fuze

90

plug.ox

35

Diftance.

Dec. 21. 12 night. 29.66 — I0 Wefttrly. Unknown.
22. 10 A. M. 29/9 - 3 Eafterly. 9° 37-25 22 feet.

23- 9 P. M. 29.8c _ 16 YV. 90 34-5 Unknown.
24. 1 1 A. M. 29.25 _ 6 W. 80 39- 2 5 62

3 1 - 1 1 A. M. 29.60 — ib w. 45 39-2J 3*>7

1/85-

Jan. 2. 5 A.M. 29.96 — 19 w. 45 41-75 415
4- 7 A.M. 29.46 — 12 w. 45 42 Burft.

1 9- 9 A. M. 29-35 — 4 w. 45 4°-5 325

REMARKS.
Dec. 21.

—

The fuze-axis of the fhell lay nearly perpendicu-

lar to the horizon. On examining the effect, about 9 o'clock

the following day, I obferved the plug gone, and a cylinder of

ice, of 4! inches high, rifing perpendicularly from the fuze-

hole, and of equal diameter. I fearched carefully for the plug,

but
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but could not find it, as there was about 3^ feet of fnow on the

ground.

22.—I watched this ihell about an hour, when, being

called out on bufinefs, I found, on my return, three hours af-

ter, the plug gone, and the icy cylinder 2* inches high. Plug

loft.

23.—I had a plug made, and jagged or notched along the

fides, to prevent its being forced out fo eafily ; and watched

this (hell for upwards of three hours, going into the houfe at

intervals to warm myfelf. The lafl time I went in was about

half an hour after twelve, when, after a few minutes, I heard

a fort of himng found, upon which running out, the plug was

gone, and a cylinder of ice fhot up, exceeding any of the for-

mer, being 6~ inches high. Plug loft.

24.—A similar plug to the laft. I watched this with more

fuccefs ; for although abfent at intervals ; yet at half paft four

in the afternoon, (therm, at 6°) I faw the plug fuddenly forced

out by the column of ice, accompanied by the hilling noife >

and, obferving its fall, I found it at 62 feet from the fhell.

The icy cylinder was 4 inches high, and the fuze-axis of the

fhell I found lay nearly at an angle of 80 ° with the horizon.

31.

—

Concluding from the foregoing experiments, that no

plug could be fo fixed, as to render the refiftance at the fuze-

hole greater than at the weakeft part of the fhell, in which cafe

I fuppofed it would burft, (which was the primary object in

thefe experiments) I thought it might be worth while to obferve

how far the force of congelation would project a plug of a given

weight and figure, and forced in with the fame number of

ftrokes of the fledge hammer. For this purpofe, I placed the

fuze-axis of the fhell at an angle of 45 ° with the horizon, and

on the 31ft of December 1784, being the coldeft day of this

year, the plug was projected whilft I was abfent, a cylinder was

fhot out, in the direction of the axis, of 7^ inches, and not in-

Vol. II. d dining
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dining in the leaft from that direction to the horizon. The

plug was loft.

Jan. 2. 1785.

—

Being colder than 31ft December, in order

to haften the effect, I put a mixture of common fait and fal

ammoniac to the water, and tied a long pack-thread, with a

piece of red rag at its end, to the fuze, in order to find where

it fell in the fnow. This plug made its efcape, like the reft
;

for at half paft fix it was flown, and a cylinder of 8y inches of

ice {landing over the fuze-hole. The plug was loft ; for the

red rag appeared no where on the furface of the fnow.

4,

—

Tried a plug made with fprings, in the manner of a

fearcher, only very fhort and ftrong. Added the freezing mix-

ture. The fhell gave a fudden crack at a quarter after nine,

and inftantly fhot from its furface two thin plates of ice, re-

fembling fins, about 2 inches in the higheft parts. On exa-

mining the fhell I found it burft, and the plug forced up about

half an inch ; and, on breaking the fhell, the fprings were con-

fiderably bent, fo as not to have recovered their firft fituation.

9.

—

Repeated the laft experiment, with a fimilar plug and

the freezing mixture. It was thrown out, as before, and the

projecting icy cylinder was 3^ inches high.

Similar experiments were afterwards made with all the leffer

fhells ;
yet, though one or more of each fort were actually

burft, more plugs were projected than produced that effect.

As foon as the fnow began to difappear from the furface, I

fearched carefully for the plugs, and found fix of them ; which,

being all marked with notches after the firft experiment, I eafily

formed from them the following table.

Plug,
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Plug, No. 1. Dec. 22. 22 feet. 34- to the right of the

line of direction.

3- 24. 62 5 left.

4- 3 1 - 387 2~ right.

5- Jan. 2. 415 34- right.

6. 4- Shell burft.

7- 9- 3*5 4t left.

Such was the refult of thefe experiments, from which I leave

it to you to draw concluiions. I intend to purfue them again

this winter ; and, if you can fuggefl any ideas on the fubject

that can reach Canada before March 1 7 86, I fhali be glad to

avail myfelf of them.

Ed. Williams.

REMARKS on the preceding Extracl by Cha. Hutton, LL. D.

From thefe ingenious experiments, we may draw feveral

conclufions. As,

Firjl s We hence obferve the amazing force of the expannon

of the ice, or the water, in the act of freezing ; which is fuffi-

cient to overcome perhaps any refiftance whatever ; and the con-

fequence feems to be, either that the water will freeze, and, by
expanding, burft the containing body, be it ever fo thick and

ftrong ; or elfe, if the refiftance of the containing body exceed

the expanfive force of the ice, or of water in the act of freez-

ing, then, by preventing the expanfion, it will prevent the

freezing, and the water will remain fluid, whatever the degree

of cold may be.

The amazing force of congelation is alfo obvious from the

diftance to which the iron plugs were projected. For, if we
confider the very fmall time that the force of expanfion acts on

the plug in pulhing it out, and that the plug, of 2| lb. weight,

was projected with a velocity of more than 20 feet in a fecond

d 2 of
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of time, and thrown to the diftance of 415 feet by this force ;

fo acling, the intenfity of the force will appear to be truly aflo-

nifhing.

idly, We may hence form an eftimate of the quantity which

the water expands by freezing. For the longed cylinder of ice

was obferved to be 8^ inches without the hole ; to this add \\,

the thicknefs of the metal, or length of the hole, and the

fum, or 10 inches, is the whole length of the cylinder of ice,

the diameter of which is 1 /^ inches ; and hence its folid con-

tent is i.7
2 XioX.7854 cubic inches.

But the diameter of the fpherical cavity, filled with water,

is 9tV inches; and therefore 9.i 3x|x.7854 is the content of

the water in cubic inches.

Hence then the content of the water is to the increafe by

expanfion, as § of 9.1
3
to 10 times 1.7*1 or as 502.4 to 28.9,

or as 174 to 10. So that the water, in this inftance, expanded

in freezing, by a quantity which is between the 1 7th and 1 8th

part of itfelf.

C. H.

VI.



VI. Abstract of experiments made to determine the

TRUE RESISTANCE of the AIR to the SURFACES
^"bodies, of variousfigures, and moved through it with

different degrees of velocity. By CHARLE s HUTTON,LL.T).

Profeffor of Mathematics in the Royal Military Academy,

Woolwich , and F. R. S. Lond. & Edin.

{Read by Mr Ro BISON, Jan. i. 1787.]

1. Hi""
1 H E experiments from which the following are extract-

JL ed, make part of a courfe, inftituted at the Royal Mili-

tary Academy, for determining the refiftance of the air to a fur-

face of any form whatever, either plane or curved, moved

through it with any degree of velocity. I was induced to un-

dertake thefe experiments, both for the improvement of my
(ludents in the Academy, and with a view to apply the conclu-

fions derived from them towards perfecting the theory and

practice of military projectiles, as well as other branches of na-

tural philofophy, in which the prefTure or refiflance of fluids

is concerned : Circumftances, concerning the laws of which,

authors on the theory have widely differed ; fome making the

prefTure or refiftance equal to the weight of a column, whofe

altitude is equal to the whole height due to the velocity, while

others make the altitude very different, either the half or the

double of that. This altitude, however, it is evident, will be va-

rious, according to the nature of the fluid, whether elaftic or

non-elaflic, l£c. or according to its different degrees of com-

prefhon. I have, therefore, confined thefe experiments to the

nreffure and refiftance of the air only, being that which affects

the
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the accuracy of the branch, for the improvement of which I

am more particularly folicitous at this time ; and therefore the

laws here deduced are not meant to be extended to other fluids

of a different nature.

2. The machine with which thefe experiments were per-

formed, was made after the pattern of, and by the fame work-

man as that which is defcribed by the late excellent Mr Ro-

bins, in the firft volume of his works, as publifhed by Dr
Wilson, and of which a view is inferted in that volume, at

leaft of the principal parts of it. Suffice it, therefore, in this

place, juft to obferve, that it confifls of a fmall vertical axis,

with a long horizontal arm connected with it. A body of any

form is fixed on the extremity of the arm ; then a fine, but

ftrong filken thread, or cord, is wound about the axis, with a

given fmall weight at the end, which is pafTed over a vertical

pully, and left to defcend by its weight, and fo turning the axis,

gives motion to the arm and body at the end of it. Hence it is

evident, that a flow motion of the axis, or of the actuating

weight, will give a very quick motion to the refitting body at the

end of the arm; this latter being to the former indeed, as the

length of the arm, meafured to the centre of the body, is to

the radius of the axis, which, in thefe experiments, was as

514 to 1.

3. The actuating weight would defcend continually with an

accelerated velocity, were it not for the friction of the axis, and

the refiftance of the air to the arm and the body placed at the

end of it. But this refiftance always increafing with the velo-

city, and indeed as the fquare of it, it muft needs happen,

that, by the refiftance conftantly gaining on the velocity, this

will foon arrive at its maximum, and after that proceed with

a uniform motion, the refiftance neither gaining on the ve-

locity, nor the velocity on the refiftance, but each mutually

balancing the other. As foon as this happens, then the ac-

tuating
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mating weight is the meafure of the refiftance of the air on the

body and the arm, and of the friction of the axis.

4. Next, to find what part of the retardation is owing to

the friction on the axis, and the refiftance of the air againft the

arm, both the actuating weight and the refilling body were ta-

ken off, and, inftead of the latter, a very thin bit of lead of

the fame weight was put on ; then various fmaller actuating

weights were employed, till at laft fuch a one was found as

gave to the machine the very fame degree of uniform motion

as it had before, when the refilling body and the larger actuating

weight were employed. Then, the degree of velocity being the

fame in both cafes, the fmaller actuating weight will be the

meafure of the friction on the axis, and the refiftance of the

air to the arm ; both of which, however, were reduced to as^

fmall a quantity as poflible, the former by means of friction-

wheels, and the latter by being made thin and feather-edged.

5. Subtracting. now the lefs weight from the greater, the

remainder is the meafure of the refiftance of the air againft the

body alone ; that is, when reduced for the different lengths of

lever, namely, by diminifhing the remaining weight in the ra-

tio of the length of the arm to the radius of the axis, meafured

to the middle of the thread. Thus, then, we obtain a weight

which is the meafure of the refiftance of the air againft a given

furface, moving with a given velocity ; that is, a weight which

is equal to the preffure of the air againft the furface, or which,

if it were laid upon and uniformly diffufed over the furface

when it is a plane, would prefs the furface juft as much as

the air does.

6. Then, laftly, finding what altitude a column of air muft

have, which is of the weight of the aforefaid remaining weight

reduced, and whofe bafe is the plane of the refilling furface ;

it will be the altitude of the column of the fluid whofe weight

or' preffure is equal to the refiftance, and which preffure would

confequently generate the fame velocity in the fluid.

7. The
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7. The body ufed to affix to the end of the arm, in the fol-

lowing abftract, was a hemifphere of pafteboard, the hollow

part being covered with a flat circle of the fame, that either

the round or the flat fide might be made to go foremoft againft

the air. The diameter of the hemifphere was 6| inches ; and

confequently the area of its great circle, or flat fide, was 32

fquare inches or | of a fquare foot, and it weighed 4 oz. 3 dr.

avoirdupois. The hemifphere being fixed on the end of the

arm, with either fide foremoft, by a medium of feveral times,

and different ways of meafuring, it was found, that the radius

of the axis, including half the thicknefs of the thread, was

1.043 inches, and the length of the arm, meafured to the centre

of the hemifphere, was 53.34 inches ; fo that the two radii,

namely of the path of the body and of the axis, are to each

other as 53.34 to 1.043, or as 51. 14 to 1 : And therefore every

experimented actuating weight mull be divided by 5 1 . 14 or 5 1 \ ,

to reduce it to the equivalent weight acting at the centre of the

hemifphere.

8. The times of revolutions of the arm were counted by a

peculiar pendulum clock, beating feconds, which was made for

the purpofe. The method was thus : The clock being placed

clofe by the machine, and the hemifphere and actuating weight

fixed in their places, an afliftant held the hemifphere in a parti-

cular fituation by his hand, while a fecond afliftant audibly

counted the beats of the clock, beginning at 50 feconds, and

counting on from 1 to 10, which confequently would end at

60 or o ; and the inftant he pronounced 10, the firft afliftant

let the hemifphere go. The confequence was, it began at firft

to move very flowly, and gradually increafe for a fhort time,

and then to move uniformly. The firft afliftant, keeping his

ftation, called out at every time the body pafled him, in its re-

volution, and the other afliftant called out the correfponding

number of feconds and half feconds beat by the clock, which

I inftantly wrote down with a pencil on a paper held in my
hand,
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hand, previoufly ruled for that purpofe. And thus we could

with eafe mark the precife time of every revolution. The num-

ber of revolutions was ufually continued to about 35 ; and as

the motion, with the hemifphere commonly became uniform

after two or three revolutions, and with the lead only, after

about 20 revolutions, I fubtracted the time of the firft 25 revo-

lutions from that of 35, and the remainder was the mean time

of 10 revolutions ; and, confequently, dividing by 10 gave me
the mean time of one revolution very correctly ; and thence,

from the fpace of one circle or revolution, which is 27.93 feet,

the velocity of the hemifphere per fecond of time.

9. In this manner, then, by varying the actuating weight,

by 1 dr. or 2 dr. &c. at a time, I obtained a long feries of cor-

refponding times and velocities, both with the round and flat

fide of the hemifphere foremoft, and with the equivalent lead

only. After which I fubtracted the numbers of this latter from

the correfponding ones of the two former, and the remainders,

when divided by 51.14, gave the true meafure of the preflure of

the air at the centre of the hemifphere.

In the following table are felected only the velocities in

whole numbers of feet, namely, of 3 feet per fecond, of 4 feet,

of 5 feet, and fo on to that of 20 feet per fecond of time, with

the correfponding actuating weights in all the three cafes, name-
ly the flat fide foremoft, the round fide foremoft, and without

the hemifphere, with the lead only ; namely, fuch actuating

weights as were really experimented, and before dividing them
by 51.14, to reduce them to the centre of the body.

Vol. II. e A B S-
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ABSTRACT of Velocities and Actuating Weights.

Velocity,

per fee.

Weights wit h DifF. or true

refiftances. Ratios.Flat

fide.

Round
fide.

oz.

Lead
only. Flat. Round.

feet. oz. oz. oz. oz.

3 3-8 2.2 1.2 2.6 I.O
|

2.6o

4 6.2 3-4 I.4 4.8 2.0 2.40

5 9.2 4.9 i-7 7-5 3-2 2-35
6 12.8 6.7 2.0 10.8 4.7 2.30

7 17.0 8.7 2-3 14.7 6.4 2.30

8 21.9 11.0 2.8 19.1 8.2 2-33

9 27.6 13-5 3-3 M-3 10.2 2.38

IO 34-° 16.2 3-8 30.2 12.4 2.44
ii 41.0 19.2 4.4 36.6 14.8 2.47
12 48.7 22.6 5-i 43-6 17-5 2.49

13 57-i 26.4 5-8 5*3 20.6 2.49

14 66.2 30.6 6-5 59-7 24.1 2.48

15 76.0 35-i 7.2 68.8 27.9 2.47
16 86.6 40.0 7-9 78.7 32.1 2.46

17 98.2 45-3 8.7 89-5 36.6 2-45
18 III.O 51.0 9-5 101.5 4i-5 ^•45

19 125.0 57-2 10.3 1 14.7 46.9 ^•45
20 140.0

2

64.0

3

11.0 129.0

5

53-° 2.44

1 4 6 7

Here the firft column contains the velocity per fecond ; the

iecond column contains the experimented actuating weight,

with the flat fide foremoft ; the third column that for the round

fide foremoft ; and the fourth column that for the lead only :

Then the fifth column contains the difference between the fe-

cond and fourth, or actuating weights for the flat fide and lead

;

and the fixth column the difference between the third and

fourth, or actuating weights, for the round fide and lead only

;

fo th?t the fifth and fixth columns, when divided by 5 if, will

be the true meafure of the refiftance of the air to each fide of

the
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the hemifphere, moving with the correfponding velocity on the

fame line of the firft column ; and in the laft column are con-

tained the ratios of thefe two refiftances, or how often each

refiftance of the round fide is contained in that on the flat fide

of the hemifphere.

10. From a flight contemplation of the laft three columns of

this table, we may eafily draw feveral important confequences.

As, firfti From the fifth and fixth columns, it appears, that the

refiftance to either furface, with different velocities, is always as

the fquare of the velocity, as near as fuch experiments can be

expected to fhow.

Thus, in the fifth column, taking the refiftances correfpond-

ing to the velocities of 4 feet and 8 feet, which are as 1 to 2,

and their fquares as 1 to 4; the refiftances 4.8 to 19. 1 are as

1 to 4 very nearly ; and the refiftances in the fixth column,

namely, 2 to 8.2, are alfo nearly in the fame ratio. And fo of

others.

1 1. idly. From the laft column, it appears, that the refiftance

to the flat fide is to that on the round fide, on an average,

nearly as 2.45 to 1, or 2| to 1 nearly, if a medium be taken

among all the numbers in the laft column. But, by the theory

of the refiftance of fluids, we are led to expect, that this ratio

would have been only that of 2 to 1, inftead of 24 to 1, as by

the experiment. Now, what this difference is owing to, may
be at prefent difficult to determine with precifion. The greater

part of it may probably arife from the air differing in its na-

ture from the perfect: fluid which the theory contemplates ; but

fome fmall part of it may arife from the different figure of the

hinder parts of the hemifphere, though I hardly fufpect that

this may caufe any fenfible difference. I intend, however, foon

to try whether it be fenfible to experiments ; in which I intend

to employ a cylinder, to compare with the flat fide foremoft of

the hemifphere, and a whole fphere, each of the fame diameter,

to compare with the round fide foremoft of the hemifphere. I

c 2 propofe
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propofe alfo, at the fame time, to try the refiftance of fome other

figures.

12. 3<#k> From any of the numbers in the fixth column, it

appears, that the altitude of a column of air, whofe prefTure is

equal to the refiftance on the round fide of the hemifphere, is

half the altitude due to the velocity of the figure ; that is, half

the altitude from which a body mufl freely fall by gravity to

acquire that velocity ; and, in this inftance, agreeing with the

theory. Thus, if we take the velocity of 10 feet per fecond,

whofe refiftance in the fixth column is 12.4, we fhall have* as

32
2

: io 2
:: i6:-6

°

4
-= 1.56 feet, which is the altitude due to

to the velocity 10, and the half altitude is .78 ; but the weight

is 12.4 ounces, which being divided by 51.14, to reduce it

from the axis to the centre of the body, gives .241 1 oz. for the

true refiftance to the convex fide. Now, a cubic foot of air

weighs \\ oz. ; therefore, as 1^ : .241 1 : : 1 : .1929, which is the

bulk of the column of air whofe weight is equal to the refiftance,

which being divided by £ of a foot, the area of the bafe, we have

.86 feet for the altitude of that column, and which, therefore,

is nearly equal to the half altitude above found for the velocity,

exceeding it only by about the 13th or 14th part.

13. \thly, But, from the fifth column, it appears, that the

altitude of the column of air, whofe preflure is equal to the re-

fiftance on the flat fide of the hemifphere, is to the altitude due

to the velocity of the body, as 2* to 2, inftead of being equal,

as required by the theory*

VIL



VII. Observations of the Places of the Georgian
Planet, made at Edinburgh with an Equatoreal Injlrument.

By JOHN Ro bison, A. M. F. R. S. Edin. and Profejfor

of Natural Philofophy in the Vniverfity of Edinburgh.

[Read by the Author, March 7. 1787.]

M. T. Edin. Apt. Lon. Plan. Er. theor. Apt. lat. N. Com
d. h. ' " s. ' " //

' "

1787. Jan. 12. 06. 39. 24 3- 23-35- 17 +8 —.32. 20 4
15. 06. 05. 11 3. 23. 27. 44 —7 —.32. 20 3

17. 06. 13. 16 3.23.22. 17 +5 —.32. 19 2

18.06.05.33 3. 23. 19. 42 +2 —.32.21 2

20. 06. 23. 04 3. 23. 14. 24 +7 —.32.17 4

Hence it may be deduced, (by following the method de-

fcribed in a paper.formerly read to this Society*) that the planet

was in oppofition January 13**. 04*. 56' M. T. Greenwich, in

longitude, 3'. 23 °. 32'. 24" from the mean equinox, with
—

°. 30'. 38" north heliocentric latitude.

The error of the theory in longitude is nearly +5", and in

latitude nearly — 18".

I attribute this error in latitude to the different manner

in which I obferved the declinations. I formerly obferved the

difference of declination between the planet and fixed ftar by

means of a common micrometer. But 1 was obliged to fubfti-

tute Dr Bradley's rhombus for my micrometer, which had re-

ceived an injury which I could not get repaired in time. If

this be allowed, the error in longitude will be diminifhed

nearly 2".

My telefcope has an achromatic object glafs of44 inches focal

diftance, magnifies 1 9^- times, and takes in a diftincT: field of

92'.

* Tranfaaions of the Royal Society of Edin. Vol.1. N° XI. Phyf. CI.
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92'. The planet was always compared with at lead two ftars,

which pafTed through the field without altering the pofition of

the inftrument. The interval between the tranfits of the fixed

ftars, compared with their difference in right afcenfion in the

tables, mows the error of the pofition of the horary wire ; and

the planet's difference in declination fhows what portion of this

error is to be applied to the time of its tranfit. When the pofi~

tion of the horary wire was very oblique to the horizon, and

the altitudes fmall, a correction was made for the difference in

refraction.

Both ends of the polar axis were firmly fupported in a

ftone wall. The telefcope turned round on a pin within two

inches of the upper pivot of the axis, and clofe by the object

glafs. The other end of the telefcope was fupported (at the

place of the wires) by a flifF rod, which turned round a pin

within two inches of the lower end of the polar axis % fo that

the telefcope, axis and this rod, formed a triangle. Another

fliff rod was faftened to the telefcope at the place of the wires,

with a double joint, and its other end pafled through a focket,

firmly fixed on the fide of the window, where it was held faff

by a fcrew-pin. The rod was in a plane, nearly parallel to the

equator. It is eafy to fee that, by this conftruction, each part

of the inftrument was expofed to a longitudinal drain alone,

and all effects of the tremor of its parts were avoided. It was

fo completely free from any inconvenience of this kind, that,

even in very boifterous winds, the image of the ftar was per-

fectly fteady, and free from every kind of quivering. I never

found any two comparifons of the planet with the fame pair of

ftars differ above half a fecond in time. As the inftrument was

fo exact, and did not (exclufive of the telefcope) coft above

three pounds, I thought that this fhort account of it would be

acceptable to fuch as are not provided with thofe expenfive in-

struments which are thought eflentially neceflary for making

s;ood and ufeful obfervations.

VIII.



VIII. Answers to the Objections of M. DE Luc with regard

to the Theory of Rain. By James Hutton,M.D.
F. R. S. Edin. and Member of the Royal Academy ofAgri-

culture at Paris,

{Read by the Authory Dec. 3. 1787.J

MDe Luc, in his Idees fur la Meteorologie, has made

• fome objections to the Theory of Rain * which I had

the honour to lay before this Society. I lhall now endeavour

to anfwer thefe objections ; and hope the Society will forgive

me for taking up a little of their time and attention with this

fubject. The reputation of M. de Luc is fo well eflablifhed in

the republic of letters, that I muft not neglect remarks which

have the fanction of fuch authority ; although, in the prefent

cafe, they appear to me to have come from a judge who was too

much preoccupied with a different fyftem.

The queftion between us, according to M. de Luc's own
ftatement, is this> Whether or not, when two mafTes of air of

different temperatures are mixed together, the humidity of the

new mafs is greater than the mean between the humidities

which the two maffes had feparately ? This I maintain to be a

phyfical truth, and M. de Luc refufes to admit it as a rule in

nature.

I had eflablifhed this propofition, That, upon the fuppofition

of the evaporating power increafing with heat, but increaflng

at a greater rate, the mixture of two portions of air, of different

temperatures and fuflkiently faturated with humidity, would
produce a condenfation of water which might then become vi-

able.,

* Tranfaftions of the Royal Society of Edin. Vol.1. N° II. Phyf. CI.
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fible. I then fay, That this cafe properly applies to the pheno-

mena of breath and fleam, which give a vifible condenfation in

mixing with the colder atmofphere ; and it explains the various

appearances that may occur in mixing together feveral portions

of air more or lefs faturated with humidity, and in different

temperatures of heat and cold. For,

It is not every mixture of the atmofpheric fluid, in different

temperatures, that fhould, according to the theory, form a vifi-

ble condenfation ; this effect requiring, in that atmofphere, a

fufficient degree of faturation with humidity. Neither is it ne-

ceffary for this effect, that the two portions to be mixed fhould

each be faturated with humidity up to the temperature in

which it then is found ; it is fufficient, that die difference in the

temperatures of thofe portions to be mixed fhould more than

compenfate the defect in point of faturation ; but if a mixture

(hall be made of two portions of the atmofphere, both fully fa-

turated with humidity, then, however fmall may be the differ-

ence of their temperatures, there is reafon to believe, that a

condenfation proportionate to this difference will take place.

Here it is to be obferved, that I have made the rule abfo-

lute, or generalized the propofition to every fuppofable cafe ;

while, at the fame time, I appealed to familiar examples in two

cafes, that is, of humid atmofphere and of pure fleam, in gi-

ving the breath of animals in the one cafe, and the fleam of a

boiling kettle in the other.

The propofition being thus made perfectly general, and con-

cluded from experience to be a law of nature, M. de Luc has

endeavoured to refute this phyfical principle, by attempting to

explain, in another manner, the natural appearances upon

which it has been founded. It fhall now be my bufinefs to

fliow, that this explanation which M. de Luc has endeavoured

to give of the fubject, is founded upon nothing but inadverten-

cy or mifapprehenfion.

He
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He fays, (parag. 585.) " Je ne fuis point furpris que le

" Dr Hutton ait ete frappe de ce que ia refpiration des ani-

" maux produit un brouillard dans l'air, lorfqu'il eft humide ou
" froid

;
j'en ai ete frappe audi, comme d'un phenomene qui

" ne s'explique pas par les loix ordinaires de l'evaporation :

" mais il m'a paru, en meme tems, qu'il etoit d'une toute autre

" claffe ; qu'il n'appartenoit pas a l'hygrologie, mais a la phy-
" fiologie ', en un mot, que les vapeurs qui s'y manifeftent, ne

" procedent pas de l'evaporation d'une eau contenue dans les

M poumons. Ceci etant lie a quelques idees fur la nature des

" caufes de la pluie, j'en renvoie le developement a. une autre

" lieu, parce qu'il formeroit ici une trop longue digreffion, et

" que d'ailleurs, fi j'examine les faits rapportes par le DrHuT-
f* ton, ce n'eft que relativement a l'hypothefe fondamentale

" elle meme, et non a fes confequences dans la Theorie de la

" Pluie ; puifqu'on a vu, que cette hypothefe pourroit etre ad-

" mife, fans que la pluie put en etre la confequence, vu l'etat

" ordinaire de l'air."

As in this paragraph is contained all the objection that M. de

Luc, fo far as I can perceive, is able to make againft the Theory

of Rain, it will be proper to examine it particularly, and di-

vide it into the two different propofitions which it contains.

Thefe are, Jirji, a denial of the general principle, with regard

to the condenfation of humidity in the atmofphere,- as not be-

ing a true principle, or properly founded ; and, 2dly, a refufal

of the application of that general principle, fuppofing it true,

to the theory of rain. Of thefe, then, in their order.

With regard to the Jirft, M. de Luc admits all that I could

poflibly propofe to draw from this example, viz. That moift

air, breathed from the lungs of an animal into the colder at-

mofphere, produces a condenfation of water, in proportion to

the faturation of the atmofphere with humidity, and alfo to its

degree of cold below the heat of the breath ; for he acknow-
Vol.-II. / ledges,
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ledges, that he had alfo been flruck with that appearance, which

he thought inexplicable by the ordinary laws of evaporation ? nd
condenfation. But, fays he, it is not to be admitted as a tact

to prove the fuppofed proportion. Why ? Becaufe it doc not

belong to hygrology, but to phyfiology.

I should have been at a lofs what to have replied to this ob-

jection, had not M. de Luc, in fome meafure, explained him-

felf in the next fentence ; where he fays, that the vapours

which are manifefted in this cafe, do not proceed from the eva-

poration of water contained in the lungs. Here, then, it i3

evident, that M. de Luc leaves the fubject in hand, the conden-

fation of the breath, to enquire after the caufe of its humi-

dity. But whatever be the caufe of this aqueous vapour in the

breath, there is certainly no queflion about its effect ; that is,

the humidity of the warm expired air, which is to be mixed

with the atmofphere, and there to produce mift. I do not, there-

fore, fee how any argument can be founded upon this fuppofed

operation of the lungs, whatever it be, any more than upon

that of the heart, the liver or the kidneys. In our meteorolo-

gical enquiry, we furely are no ways concerned about the com-

pofition or decompofition of water ; a fubject of chemical en-

quiry : We only want to explain the condenfation of that hur

midity which is on all hands allowed to be in the breath.

The queflion which, in. this cafe, mould, according to the

rules of fcience, have been either acknowledged or denied, was

this, Does the moifl air, expired in breathing, form a condenfa-

tion of water, in being mixed with cooler air fufficiently fatu-

rated with humidity ? M. de Luc has evaded making any di-

rect anfwer to that queflion, in propofing to develope the fub-

ject upon fbme other occafion. This may have fuited the con-

veniency of our author, who was bufy in forming a meteoro-

logical theory very different from that which I had propofed
;

but he had undertaken to difprove my proportion, with regard

to the condenfation of vapour ; and this vifible condenfation of

the
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the breath is the natural phenomenon which is to be explained,

or the fcientific experiment by which the theory which M. de

Luc refufes, is approved.

It may be proper here to obferve, that I only confider the

diffolving power of air with refpect to water, in order to con-

trad it with the precipitation of the difTolved fubftance, when

the a<5tion or effect of heat has been diminithed according to

the theory. It no ways concerns my proposition, whether it is

upon the principle of difTolution or fimple expanfion by heat,

that the aqueous vapour is retained in the air, or preferred in

a tranfparent ftate. The expreflion of diffolution beft anfwer-

ed my purpofe, where the faturation of the atmofphere with

humidity was to be expreffed ; therefore I retained it, although

I had declared in this Society, when my firfl paper was read

and converfed upon, that I did not mean in the leafl to enter

into that queftion which ProfefTor Rob ison then put. In like

manner, it is abfolutely indifferent to the theory, whether the

infpired air or breath acquires its humidity by evaporation, dif-

folution, or chemical refolutioh and compofition : Therefore,

if this negation, with regard to the origin of water, be intended

by M. de Luc as an objection to my proportion, which I

think has no relation with that fubject, it would be proper he

mould fhow in what refpect that argument of his affects the

condenfation of the water contained in the breath, when that

breath is mixed with another portion of air.

I now proceed to the fecond propofition of M. de Luc,

which is, That, fuppofing my hypothefis admitted, it does not

follow that rain happens in confequence of this caufe ; the or-

dinary ftate of the atmofphere being, as he alleges, too dry to

admit of this effect. Now, this may be a very good reafon

why it mould not always rain, or fhould not rain in that parti-

cular ftate of the atmofphere which is moil ordinary; but I

believe it will be difficult to perfuade thofe who admit of the

hypothefis, that they fhould not apply this principle in the cafe

f % of
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of rain, which furely does not happen in the mod ordinary

ftate of the atmofphere, at leaft not in moft countries, thofe

particularly in which M. de Luc has made his meteorological

obfervations.

Having thus difcufTed the cafe of humid air or natural va-

pour, M. de Luc next proceeds to confider the cafe of fleam,

or pure vapour, as he calls it. Here he fays, that the mill

formed above water boiling in the open air, may be explained

upon another principle than that of the hypothefis from whence
I had concluded that it fhould be fo. It will be proper to give

his reafoning upon the fubject

:

" La vapeur de l'eau bouillante {Jieam) eft pure, parce

" qu'au degre de chaleur de cette eau, les vapeurs font toujours

" capable de fupporter feules la preflion de l'atmofphere. Des

vapeurs prefque pures, forment les bulles qui traverfent fans

" ceffe l'eau bouillante ; et ces bouffees de fluide elaftique tranf-

"^parent, deplacent Pair en fe degageant de l'eau. Si ces va-

" peurs fe repandent dans un efpace qui n'ait qu'une petite

" iffue a l'oppofite de leur entree, en amenant cet efpace a leur

" temperature, elles en chaffent tout fair, et y demeurent tranf-

parentes ; mais des qu'elles font depafle, et qu'elles fe repan-

' dent dans Fair exterieur, leur courant s'y decompofe bientot

:

" car des la premiere perte fenfible qu'elles eprouvent dans le

" degre de chaleur auquel eft attachee leur exiftence, ne pou-

" vant plus fupporter la predion de l'atmofphere, elles fe tranf-

" forment en un brouillard, qui fe mele a l'air environnant."

Here M. de Luc considers the tranfparent fteam, when co-

ming in contact with the colder atmofphere, as cooled by the

air, without noticing, that it proportionably heats that air by

which it is cooled. This overfight in another perfon but M. de

Luc, might have been natural ; it might even in M. de Luc
himfelf have been more excufable, had he been lefs converfant

with the important theory of latent heat which Dr Black dif-

covered

(<
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covered long ago. But firft to confine our attention to the

cooling of the fleam, and then to explain the appearance of

condenfation from this cooling alone, is a fpecies of reafoning

that one would not have expected from the author of the Mo-
difications of the Atmofphere.

The queftion is not, if a body of fleam, in the 212th de-

gree of heat, mixed with a body of air, in the ordinary tempe-

rature of the atmofphere, fhould preferve its degree of heat,

that is to fay, mould be cooled or not ; the queftion is, If the

mean heat of this mixed mafs be fufficient to preferve all the

humidity in a tranfparent flate ; or, If there fhall be formed a

condenfation of vifible mifl, in this cafe as well as in the other,

where moifl and warm air was mixed with the atmofphere ?

Had no condenfation in this experiment been formed, the prin-

ciple of condenfation, confequently of evaporation, could not

have been extended to the cafe of fleam, or the rule of evapo-

ration would not have been abfolute, as comprehending both

the cafe of the atmofphere and that of water by itfelf ; but the

condenfation actually taking place in the experiment, genera-

lizes this law of nature with refpect to every poflible combina-

tion of water, air and heat. This condenfation does not hap-

pen in confequence of the fleam being expofed to any preflure

which it had not fuflained before, but becaufe the heat of the

mixed mafs, which is the medium between the heats of the two

mafTes, is not fufficient to preferve all the water in the flate of

vapour ; and this is precifely what, according to the theory,

the experiment is meant to prove.

But M. de Luc, though he has had recourfe to the cooling

of the fleam alone, to account for the mifl which inftantly ap-

pears upon the mixing of the fleam and air, does not lofe fight

of the heat which he knows is not loft ; but he brings it into

action again, for the evaporation of that mifl which has ap-

peared. It is neceffary to give his reafoning in relation to that

fubject. " Cependant ces vapeurs decompofees ont augmente
" la
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" la chaleur de l'air, et bientot par-la elles y fubiffent unc
" nouvelle evaporation, qui les fait difparoitre de nouveau.

" Ainfi ce phenomene rentre dans le cas general, d'une preci-

" pitation momentanee, fuivie d'une nouvelle evaporation,

" quand des vapeurs, ou pures, ou melees a l'air, viennent a

" depaffer leur maximum, par Paction d'un air moins chaud
" qu'elles ; fi du moins leur production n'eft pas affez rapide,

" pour furmonter la caufe de nouvelle evaporation qui nait en

" meme terns de la nouvelle chaleur acquife par cet air."

The fubject at prefent under consideration is the evaporation

of that vifible mifl which is formed by the mixture of the

fleam and air ; and it is to be obferved, that the general law of

evaporation which M. de Luc attacks, has been invefligated

by means of the vifible condenfation of water which had been

evaporated. M. de Luc would make it appear, that, upon

this occafion of fleam mixed with air, the vifible condenfation

in the atmofphere was not formed according to the rule which

here is generalized ; becaufe, fays he, that water is again eva-

porated by means of the heat which the fleam had communi-

cated to the air.

But this explanation which M. de Luc has offered to ac-

count for the evaporation again of the vifible mifl, appears to

be inconfiflent with his theory reflecting the condenfation of

the fleam. For, if the condenfation of the lleam be the effect

of its being cooled by the air, while the air is neceffarily heated

by it, How could the former ftate of things be reflored without

an affignable reafon, or any known caufe ? that is to fay, How
could the air reflore to the water that heat which it had re-

ceived by communicating with the fleam ? or, How could the

condenfed fleam receive from the air any heat, or rob it of that

portion of heat which it had before imparted, and which is now
neceffarily required for its evaporation ? Here, furely, would be

an effect without a caufe, or a caufe producing two oppofite

.effects.

But
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But though not in confequence of his theory, M. de Luc
feems to adduce that explanation in confirmation of it. Now,

if this explanation fliould be admitted, it might tend to confirm

his fuppofition, that the fteam had been condenfed, not by the

medium temperature of the mixed air and vapour, as I con-

tend, but by the air abftracting the heat of the fleam, without

mixing with that fleam. It is, therefore, necefTary, that I

fliould anfwer that fuppofition with regard to the evaporation

of the mift. But it requires ftrict attention to many circum-

flances, in order to fee, in a jufl light, that atmofpheric opera-

tion, which had led a natural philofopher to make a fuppofition

of that kind.

Steam, before it can be condenfed into water, mufl communi-

cate or transfer its latent heat (equal to 900 ° more than the heat of

boiling water) to the body by which it is cooled or condenfed
;

confequently, if the diffolving or evaporating power of heat

proceeded uniformly with its diflending power or fenfible heat,

the mixed mafs of air and fleam fhould flill remain tranfparent,

without producing mift or condenfation. For the fleam lofes

no heat but what the air gains ; it is in the contact of thofe

two fluids that this cooling happens ; and it is in this place pre-

cifely that the condenfation i3 produced. But there would be

no condenfation, if water could be retained tranfparent, elaflic

or difTolved, in the medium heat which is produced at the con-

tact of thofe two bodies. Therefore, the condenfation, which

actually happens, proves this phyfical truth, that when a mafs

of fleam is mixed with a particular mafs of the atmofphere, or

with a certain portion of the atmofpheric fluid, the humidity

of the new mafs is greater than the mean between the humidU
ties which the two united maffes had feparately.

I might now content myfelf with this obfervation, That it

is only with the production of mift or vifible vapour that my
propofition is concerned, and not with the difTolution of that

mift again, when it comes to be mixed with another portion of

the
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the atmofphere which is not faturated with humidity. But I

have to fhow, that M. de Luc has not reafoned accurately in

explaining the reaflumption of the vifible mift into the tranfpa-

rent atmofphere. For, though this fact has no immediate con-

nection with the queftion in difpute, the condenfation of va-

pour ; yet it might be brought in to affect that queftion, by a fort

of reafoning, which, though not fcientific, would be fpecious.

The mift or vifible vapour, according to that reafoning of our

author, is evaporated by the heated air : Therefore, that vapour

ought not to have been condenfed ; but it was condenfed; therefore

it muft have been condenfed upon fome other principle than that

which I have alleged is general to all evaporation and conden-

fation of humidity. Thus, M. de Luc would, in effect:,

though not in terms, make this condenfation to be no conden-

fation, or not the condenfation in queftion, becaufe it is not

permanent. It is evident, however, that this precipitation of

the evaporated water is permanent, fo long as the conditions

of its condenfation are continued or remain. But in this cafe

of fteam emitted into the open air, thofe conditions of conden-

fation cannot continue ; they muft be changed, and the con-

denfed vapour muft be again evaporated, fo foon as it meets

with a fufHcient quantity of air under-faturated with humidity.

Therefore, M. de Luc has endeavoured to explain the evapora-

tion of the vifible mift in this cafe, upon a falfe principle, by

not taking into consideration the quantity of under-faturated

air, which the afcending vapour meets with in the atmo-

fphere.

Thus, whether we confider the explanation which M. de

Luc has endeavoured to give, of the condenfation of mift in

the cafe of fteam mixed with a body of air, or of the evapo-

ration of that mift again when rifing in the atmofphere, there

appears to be no folid reafon for his objection to the theory ;

and I muft be allowed to maintain, that here alfo, in the cafe

of pure vapour, or fteam mixed with a portion of the atmo-

fphere,
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fphere, the rule is abfolute, or the aflumed principle with regard

to the particular modification of the law of heat, is perfectly

confirmed, at the fame time that it is generalized, in being ap-

plied to every fpecies of vapour and atmofpheric mixture.

I considered the two examples of breath and fleam as fuf-

ficient to confirm the principle with regard to aqueous conden-

fation and evaporation, feeing that they comprehended every pof-

fible cafe, fo far at leaft as the theory was concerned. But, in

thofe examples, the appearance was only that of mi ft, or viiible

condenfed vapour, which correfponded to cloud, and not im-

mediately to rain. I therefore thought it neceflary, in order to

overcome the ordinary prejudices of mankind, to give an ex-

ample feemingly more in point, although perhaps fuperfluous,

as it follows fo plainly from the principle. There is, however,

fomething fo convincing in the appearance, when a mower of

rain is formed artificially in a chamber of experiment, that

even a philofopher finds himfelf better fatisfied, after feeing

the fact, than by many arguments, by which all the fteps of

the operation might be explained, and every effect: foretold. I

therefore gave two examples of this fort, which had come to

my knowledge. It is concerning thefe that we are now to exa-

mine what M. de Luc has faid, (parag. 587.)

" Le feul des phenomenes cites par le Dr Hutton, qui ait

" un rapport immediat avec fa theorie, eft la precipitation nei-

" geufe des vapeurs repandues dans fair chaud d'une chambre,
" lorfque cet air vient a communiquer a un air exterieur tres-

" froid. Mais la preuve qui femble en refulter en faveur de
" cette theorie, n'efl qu'apparente ; car il n'y a pas lieu de pre-

" fumer, que les vapeurs fuffent a leur maximum dans l'air ex-

" terieur, ni a Tornea, ni a Peterfburg : circonftance qui nean-

" moins feroit neceffaire pour produire une precipitation d'eau

" d'apres l'hypothefe ; a moins qu'on ne fupposat encore, que
" quoique les vapeurs ne foient pas a leur maximum dans deux
" airs qui fe melent, elles peuvent le depaffer fenfiblement dans

Vol. II. g " le
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" le melange ', ce qui exigeroit toujours plus des experiences di-

" redes."

We have already feen how M. de Luc has endeavoured to

explain the phenomenon, or rather to elude the queftion, when
the breath which is expired into the atmofphere is vifibly con-

denfed ; but furely that was a phenomenon which had an im-

mediate relation to the theory. Therefore M. de Luc is by

no means warranted in faying, that this one, which he is now
examining, is the only phenomenon of thdfe cited by me
which has an immediate relation to the theory ; for, as the

experiment of the breath exhibits the formation of cloud, and

as cloud is generally confidered as the immediate caufe of rain,

the formation of cloud without rain, in our experiments, is as

immediately related to the theory, as the formation of rain

without cloud. We are now to fee how M. de Luc has endea-

voured to elude the force of this example of the formation of

rain.

The reafon here given by our author, why the proof, refult-

ing from thefe examples of actual rain, is not real, but only

apparent, is this, Becaufe, fays he, there is reafon to prefume,

that the external air in thofe two cafes was not fully faturated

with humidity or vapour. Now, for that very reafon, I fay,

circumstances were juit fo much the more unfavourable for

condenfation ; confequently, if condenfation actually takes-

place in this unfavourable cafe, a fortiori it muft be allowed in

others where circumftances may be more favourable for that

operation. It is therefore evidently my intereft, fo far to al-

low M. de Luc his fuppofition with regard to the date of the

external air. But how that lhould require more proof, or more

direct proof, on my part, I am at a lofs to conceive ; as I think

that 1 have, on that very account, good reafon to demand of

M. de Luc better arguments, or more direct proof, againft the

theory. M. de Luc, indeed, gives a reafon for this demand
of his, in the next featence ;. but.it is a* very, different one from

that
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that which he had already given. It is this, " Car d'ailleurs,

" les phenomenes dont il s'agit peuvent s'expliquer fans avoir

" recours a cette hypothefe." Here, indeed, is a very good

reafon for objecting to the application of thofe experimental

cafes ; and now we are to examine this explanation which M.

de Luc is to give of the phenomenon.

He fays, " La maffe (comparativement fort petite) de fair de

" la chambre, perdoit tres-promptement une quantite fenlible

" de fa chaleur par 1'ouverture qu'on y faifoit, fans que l'air

" exterieure fe rechauffat fenfiblement a cette ouverture, aupres

" de laquelle fair qui commenc.oit a s'echauffer, faifoit bientot

M place a de fair froid, en s'elevant. Les vapeurs chaudes de-

" voient done fe precipiter en brouillard dans la chambre \ par-

" ceque fair exterieur n'en recevoit prefque point."

The explanation which M. de Luc has here attempted,

either is not conceived with that diftinclnefs of idea which is

required for inveftigating the laws of nature, or is not expref-

fed in fuch precife terms as might make it eafy to bring his

proportion to a fcientific iffue, in applying principles. Let us,

however, endeavour to follow the argument of our author

through the obfeurity in which it is involved.

M. de Luc fays, that the air of the chamber would quickly

lofe a fenfible quantity of its heat, without the external air being

fenfibly heated at this opening. Does he mean, that the air of

the chamber would fuffer any lofs of its heat upon this occa-

fion, befides what happened by the interchanging of the ex-

ternal and internal air ? Such a fuppofition as that might truly

form the foundation of an argument ; but this, it is found,

will not conform to the laws of hydroftatics. He, therefore,

muft be obliged to fuffer fome of the heated air to efcape, and
its place to be fupplied with the cold air which comes in.

Things being in this ftate, our author fays, that the warm va-

pours ought to precipitate, in forming mift in the chamber, be-

caufe the external air receives fcarce any of them. This evi-

g 2 dently
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dently is to have again recourfe to the fallacious argument, aW
ready difcuffed, of a cold body cooling a warm body, without

being warmed ; and it is to fuppofe a mower of fnow produced

in the warm air of the chamber, by the introduction of cold

air, without that cold air mixing with the warm. But how is

one body of air fuddenly to cool another body of air, without

their mixing together ? At leaft, it is as natural for thofe two

bodies to be mixed together as to form a medium temperature ;

and if M. de Luc is to found an argument upon any of thofe

events not happening in that manner, he mould point out

fome other reafon for his fuppofing that they do not mix, than

that of their forming a condenfation of humidity ; an event

which mould happen, according to the principle we have en-

deavoured to effcablifh ; a principle which M. de Luc would

perfuade us to believe to be without foundation.

Our author then forms the fuppofition of another ftate of

the cafe, in order, no doubt, to put things in a clearer light

;

but, without more accurately attending to the circumftances of

the cafe than he has done, it has no other effect, in my opinion,

than to perplex the fubjecl more and more. He fays, " Si au
" lieu d'une fimple ouverture a la chambre, fes parois euffent

" ete enleves, et que la made de fon air eut ete ainfi en contact

" tout le tour avec l'air exterieur, il s'y feroit auffi forme un
" nuage ; mais alors il auroit bientot difparu en s'evaporant,

" comme celui de l'eau bouillante difparoit dans l'air qui l'erir

" vironne."

Here M. de Luc does not feem to be fenfible that he is only

defcribing what mould actually happen according to the theory.

But he had juft now given us to underftand, that he was to ex-

plain the formation of fnow or rain, in this cafe, upon fome

other principle than that of the proportion which has been

now fo fully confidered. How far he has performed that un-

dertaking, I would willingly leave to be decided by thofe who

may be more impartial judges in this cafe. But left it mould

be
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be thought that I omit to anfwer any thing which M. de Luc

may propofe in relation to this fubjed, I mail now examine

this laft ftatement which he has given of the cafe, and endea-

vour to (how, that every thing which he fuppofes to appear,

mould truly happen according to the proportion which he has

been pleafed to queftion or deny.

In fuppofing the cafe of a body of warm and humid air en-

vironed by the cold atmofphere, M. de Luc does not here

mention what degree of faturation or humidity he fuppofes in

the external air. Now, upon this will very much depend the

confequences of mixing the fmall portion of humid air with

an indefinite portion of the furrounding atmofphere. If we

fuppofe, as, from other parts of his writing, M. de Luc in-

clines to do, that the atmofphere is not fully faturated, then all

the appearances muft follow which he has fuppofed ', that is to

fay, that there is firft to be a vifible condenfation in the mix-

ture of the two airs ; but as this compound mafs, or warmed
air, mixes with the colder, by rifing and difperfing in the at-

mofphere, the condenfed humidity is at laft to be totally evapo-

rated or diffolved in the quantity of air which is not faturated

with vapour.

Let us now again fuppofe the furrounding atmofphere to be

fully faturated or impregnated with humidity, then, in mixing

with it the warm humid air of the chamber, there is reafon to

conclude, that the condenfation of humidity would remain

permanent, although it might not remain vifible, if in fmall

quantity and greatly difperfed in the atmofphere. But this will

require fome explanation.

According to the principle aflumed in my propofition, it

is equal portions of the unequally heated airs, that, upon mix-

ture, fhould produce the greateft condenfation of humidity y
and that, in proportion as a very fmall quantity of one or other

is employed, that is to fay, in proportion to the inequality of

the mixed bodies, the fmaller quantity of condenfation will

be
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be produced. Now, the mixture, whether of (learn or moid
air, with the open atmofphere, in uniting with fo much air, muft

foon be brought to the moft extreme cafe of this kind, that is,

to the greateft inequality of the mixed bodies, and to the fmal-

left quantity of condenfed vapour. Neverthelefs, according to

the rigour of the rule, no portion of warm faturated air can

be mixed with cold air in the fame faturated ftate, without

there being produced a certain quantity of condenfation, which

will then remain permanent, fo long as the proper conditions

are preferved. In like manner, as two faturated folutions of a

faline fubftance, e. g. of nitre, in different temperatures with

regard to heat, when mixed and preferved in the fame tempera-

ture, precipitate a quantity of fait, which is never reaflumed

by the water, unlefs the heat of that fluid be increafed above

the medium temperature which the mixture had produced.

This lafl is a definite and a practicable experiment ; the other,

with the atmofphere, is an indefinite experiment which cannot

be made. And I am furprifed that M. de Luc fhould not

have feen the fubjecl in the proper light.

In this cafe of warm and humid air mixing with the colder

atmofphere, as for example, the vapours coming out from the

vent of a malt-kiln, it is evident to obfervation, that the mift

which is delivered into the air difappears only in proportion as

it is difperfed in the atmofphere, that is to fay, as it meets with

unfaturated air by which it may be diffolved. Now, this diffo-

lution is proved by fome other obfervations, which it is ex-

tremely eafy to make. Thefe are,y?r/?, that, cateris paribus , it re-

quires very little difperfion of the mift or vifible vapours in the

atmofphere, in order that they may be diffolved when the air

is dry ; and that, on the contrary, when it is moid, the vapour

continues vifible long after it is fo difperfed. idly, That it re-

uires a lefs difference in the temperatures of the two mixed

airs to produce a vifible mift, when the atmofphere is moift

than when it is more dry. So far, therefore, as this experiment

is
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is practicable, I think we may be allowed to fay that natural

appearances confirm our theory.

Long before writing the Theory of Rain which is now in

queftion, 1 had afcertained the diffolution of nitre in water, to

proceed, not uniformly with the heat, but in a rate that was

increafing. I had alfo accurately meafured feveral of the ordi-

nates of the curve which this progrefs formed, by carefully

evaporating folutions faturated in different degrees of heat

;

and I had once fome thoughts of corroborating the proportion,

with regard to the rule of vapour by the meafured curve, with

regard to the folution of nitre. But as fuch analogical reafon-

ing in phyfics is only proper to lead to conjecture ; and as, in

the cafe of vapour, we find the moft direct proof that the rule

is to increafe at a growing rate with the heat, I gave nothing in

my paper but what was necefTary to afcertain the principle fo

far inveftigated. M. de Luc has indeed difputed it; but any

perfon who has read his later publications, will hardly expect,

that, with his meteorological ideas, our author mould, on this

occafion, be altogether free of partiality.

Having thus anfwered every objection which M. de Luc
has made, it may be proper farther to obferve, that it was

not for want of other examples to eftablilh- the principle of

heat and evaporation, that I confined myfelf to thofe which
M. de Luc has now difputed. I confidered them as all un-

exceptionable, and as perfectly in point. I therefore thought

them fufEcient to eftablim the truth of the propofition which
had been affumed. I might have referred to the mift formed
in a fummer evening upon meadows heated by the fun during

the day, and evaporating humidity when the air grows cool;

as alfo, to the vifible fmoak, in the winter feafon, from the

furface of water, a degree or two only above the freezing

point, when the atmofphere upon that furface is about 15
°

colder. In like manner, I might have cited the experiments

wherein
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wherein condenfation of vapour is formed, by mixing the at-

mofpheric air with that which had been rarefied, or by emitting

into the atmofphere air which had been condenfed. In all

thofe cafes, there is the mixture of two portions of the atmo-

fphere, in fufficiently different temperatures, to produce con-

denfation of humidity, which actually happens. Thus, all

thofe appearances are properly explained by the theory, or, as

experiments, they confirm the aflumed proportion.

But if thus every particular example is a proof, and if each

example is unexceptionable in its kind, what degree of evidence

mufl arife from the united teftimony of every poffible experi-

ment almoft which can be adduced in relation to the fubjecl ?

It is to be prefumed that M. de Luc, with all his extenfive

knowledge of nature, could not adduce one fhadow of a fadl

by which the alleged proportion could be called in queftion or

difproved.

M. de Luc concludes in the following manner, (parag. 588.)

" Je ne vois done rien dans ces faits, qui contribue a eclaircir

" la queftion de la pluie ; et par consequent elle me paroit

" refler au point ou je l'avois amene avant que d'entrer dans

" ce nouvel examen. Je tire meme du memoire du Dr Hut-
" TON, ces deux confequences, qui juflifient le travail que j'ai

" enterpris. Quoiqu'il paroiffe s'etre beaucoup occupe des

" phenomenes de la pluie, aucune theorie a leur egard ne l'avoit

" fatisfait : et d'apres ce qui lui etoit connu des loix de l'hygro-

" logie, il avoit conclu, que la precipitation de l'eau Ample-
" ment evaporee, ne pouvoit etre produite que par refroidiffe-

" ment. Or, ce font, entre autres, ces deux motifs qui m'ont
" conduit dans mes recherehes."

M. de Luc had no occafion to juftify his undertaking by

any opinions of mine. His writings will always contain

matter fufficient to intereft the public ; and his ideas of hygro-

logy muft be fupported upon their own bottom. I therefore

vi(h he had not given as my ideas expreflions which, however,

in
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in fome refpects, fufficiently jufl, may bear perhaps another in-

terpretation. That the precipitation of water limply evapo-

rated cannot be produced except by cooling, is an expreffion

which, though not contrary to my idea, does not contain pre-

cifely my opinion. Water is not precipitated from the atmo-

fphere in time of rain by the cooling of the air, in the ordinary

fenfe of that expreffion, that is, by the abftraclion of a certain

quantity of its heat, which is then communicated to fome other

body ; but it is becaufe the air is not able to contain fo great a

quantity of water, in proportion to its heat, when it is in a

lower temperature. The compound mafs of air, which in the

formation of rain precipitates water, is not cooled, fo far as I

know, below the mean temperature of the different maffes of

unequally heated air which have concurred to form it ; but this

mean temperature does not fuffice to evaporate all the water

which had been contained in thefe mafles feparately. This,

however, is only by the by ; and I now proceed to the material

part of his conclufion, where he thus continues :

" Quant a l'hypothefe que je viens d'examiner, elle etoit

" tres naturelle dans l'etat des faits connus ; puifqu'il n'etoit

" pas poffible de concevoir d'aucune autre maniere, que des

" melanges d'airs a differentes temperatures, puflent produire

" des pluies abondantes : et la vraifemblance de cette hypothefe

" ne pouvoit etre detruite, que par un genre d'experiences et

" d'obfervations, qui ne fait que de naitre en phyfique avec

" l'hygrometre."

In anfwer to this, I have but to obferve, that, had M. de

Luc contented himfelf with faying, as he here has done, that

the probability of this hypothefis could not be overturned, but

by a fort of phyfical experiments and obfervations which have

jufl taken their birth with the hygrometer, I mould have waited

patiently until thofe experiments and obfervations had arrived

at that maturity which might enable them to confute my
theory. But M. de Luc has undertaken to confute it upon

Vol. II. h other
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other principles, which do not require any profound knowledge

of that inftrument. It is only to thefe that I have anfwered ',

and I beg it to be underftood, that the theory which I have en-

deavoured to eftabliih, is juft now as open to the experiments

of the hygrometer, whether for being fupported by them or

overthrown, as if nothing had been written upon the fub-

Jed.

IX.



IX. An Account of a Distemper, by the common Peo-

ple in England vulgarly called the MUMPS. By

Robert Hamilton, M. D. Fellow of the Royal College

of Phyjicians, F. R. S. Edin. and Phyfician at Lynn Regis,

in Norfolk *.

TH E mumps, or what I beg leave to call angina maxillaris,

is an epidemic difeafe of a very lingular nature. It has

appeared fometimes to be pretty general ; but this has not been

the cafe for many years in this place. It feems to be analogous

to, if not the fame diftemper with that called the branks, by

the common people in Scotland. In the general account of epi-

demics, in the firft volume of the Medical EfTays of Edinburgh,

a diforder is mentioned which feems to have been a flight de-

gree of that which is the fubject of the following paper. I

have had much practice in this difeafe, and indeed was once

reduced to the utmoft danger by it myfelf.

In the following paper, I (hall not pretend to give a fyftema-

tic treatife on the mumps. I fhall relate what was the refult of

obfervation, both in regard to the hiftory and cure of this dif-

eafe ', and as I fhall faithfully detail what I actually faw, I

flatter myfelf, that this account will not be unworthy of the

perufal of future obfervers. '

h 2 The

* This paper was read before the Philofophical Society of Edinburgh, Auguft 5. 1775.

It is now printed by order of the Committee for publication of the Tranfa&ions of the

Royal Society of Edinburgh.
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The hiftory of the mumps is as follows :

A lassitude, a heavinefs, a general reftlefs uneafinefs, not

eafily defcribed, are perceived feveral days before the fwelling

which characterifes the difeafe, begins to appear. Thefe difa-

greeable feelings are attended with gentle rigors, and fome

degree of fever, which, being flight, is commonly difregarded.

Then a ftiffnefs, with obtufe pain, is felt in one or both fides of

the articulation of the lower jaw, impeding its motion and of

courfe maftication ; which fymptoms increasing, a fwelling

appears upon the parts the following day, and quickly extends

to the parotid glands, the neighbouring fkin, and cellular mem-
brane. Here, in fome, it flops without difcolouring the fkin ;

and, by keeping the parts moderately warm, and cautioully

avoiding the cold external air, the patient is foon freed from it,

without any medical afliftance. But, when this is not the cafe,

the parts affected generally redden the next day, the tumor be-

comes more diffufed, and fometimes increafes fo fuddenly in

fize, that, on the third day from its firft appearance, it occupies

the falivary glands and furrounding cellular membrane on that

fide : and, if both fides are affected, the parts are fo much
fwelled, and the tumor defcends fo low, that the countenance is

rendered of a frightful enormous magnitude ; and now deglu-

tition becomes more or lefs impeded. All this is frequently

without much pain j but moft commonly there is now a great

deal, and a confiderable degree of fever. When this happens,

the countenance appears florid, and a dufky erysipelatous in-

flammation covers the tumor, which is deepefl in colour where

there is the greateft hardnefs, viz. on the parotid and maxillary

glands. In many fubjecls here it ends. And it feems proba-

ble from the natural refolution of the difeafe, which now im-

mediately follows, that the tumor has attained its greateft mag-

nitude,
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nitude, and the diftemper its acme ; for, about the morning of

the fourth day from the firft appearance of the fwelling, a dis-

charge begins from the emunctories behind the ears ; a dew-

like fweat, frequently in large drops, ifTues from every pore of

the extended furface of the tumor ; a gentle diaphorefis covers

the body, if in bed ; the inflammation abates, the fwelling

gradually leffens, and, with thefe favourable circumftances, the

fever goes off, and the diftemper totally difappears about the

fixth day, if nature is not interrupted in her bufinefs. Bur,

if the tumor fubfides fuddenly about the fourth day, and

one or both tefticles begin to fwell, fometimes with much
pain, heat, inflammation, new rigors, and a frefh exacerba-

tion of fever, much is to be apprehended from this new mor-

bid appearance, and much circumfpection is required in the

treatment of it. For the means employed by nature to promote-

the refolution of the tumified teftes, are exactly (imilar to thofe

which take place in the termination of the tumors below the

ears ; a fpontaneous difcharge ifTues from the fkin of the parts-

affected, and, if this is copious and continued, and accompanied

with a free perfpiration from the furface of the whole body in

bed, the difeafe ends happily without farther trouble ; but if

it is fcanty, partial, or interrupted by accidental cold or impru-

dent treatment, the tumors of the tefticles fubfide fuddenly,

the patient becomes reftlefs, a frefh exacerbation of fever en-

fues, the head is affected, delirium follows, with convulfions

and other dreadful fymptoms, and fometimes death clofes the

fcene*

It may be afked, Whence does this train of fymptoms
arife ? Is it from a tumefaction of the brain taking place in the

inftant of the fudden diminution of the tumors of the teftes ;

as we have before feen happen to the tefticles, when the faliva-

ry glands fuddenly fubfided ?

An
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An extraordinary circumftance took place in two cafes which

came under my notice. One tefticle in each perfon was found

to be wafted away after the difeafe had ended ; fome particulars

of which lhall be mentioned in the fequel.

The pathognomic figns of the mumps may be readily ga-

thered from the foregoing hiftory, and are the fame with little

variation. The characleriftic tumor under one or both ears,

involving the falivary glands, with more or lefs of a concomi-

tant fever, is the firfl. If the difeafe is mild, it foon ends by

a fpontaneous fweating from the furface of the tumor. If not,

that tumor (or tumors, if on both fides) fubfides fuddenly,

accompanied with a freih exacerbation of fever, and the tefti-

cles fwell. And here it alfo fometimes goes no further, but

terminates by a difcharge from the fkin covering thofe parts. But

if the teftes fuddenly fubfide, and a frefh exacerbation of fever

appear at the fame time, the brain is immediately affected, at-

tended by a train of terrible fymptoms, and death fometimes

ends the conflict.

The mumps, fo far as my obfervations extended, appeared

generally confined to young men, from the age of puberty up-

wards to thirty years. Not many between thirty and forty

fell under my care. I never knew above one man of forty at-

tacked by this difeafe, and he fuffered feverely. Very few boys

were affected, and thofe had the diftemper mildly.

I never faw any of the female fex above ten years old fubject

to this illnefs ; and thofe who fell under my care were not nu-

merous, and generally had the difeafe mildly. I do not remem-

ber one inftance of the mammae being affected. -I have, how-

ever, heard of this circumftance ; but cannot fpeak as to the

authenticity of my intelligence. But from what happens in

men, it is, from analogy, mofl natural to fuppofe, that the

ovaria are more likely to be affected than the mammas ; al-

though there is undoubtedly a wonderful fympathy be-

tween
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tween the uterus, and we fuppofe its appendages, and the

mamma?. On this matter, however, I ihall not pretend to

decide.

The mumps made its appearance in an epidemic form at

Lvnn in 1758, and remained feveral years afterwards. It was

chiefly confined to the fpring months. In the year 1 761, it pre-

vailed very much. Two companies of the Norfolk regiment of

militia were quartered here, and put under my care. It raged

more among thefe foldiers, in proportion to their number, than

amongft the inhabitants of the town. I was very feldom with-

out feven or eight of thefe men upon my lift, ill of the mumps.

After 1 76 1, it began to decline. It, however, made its appear-

ance in fpring and autumn, more or lefs as an epidemic, for

feveral years afterwards ; but the number afflicted with it

became gradually lefs : And fome fporadic cafes were to be

met with many years after the epidemical appearance of it had

ceafed.

It muft be ingenuoufly confeffed, that on the firft appearance

of this (to me) new difeafe, I was much at a lofs how to treat

it. In vain I fearched in many authors for its hiftory and cure.

That fhort account given by Mr Gooch, in his Cafes and Re-

marks in Surgery, published firft about this time, was the only

one I could find ; and that was too defective to form from it

any general method of cure of a difeafe much more formidable

in its appearance here, than that mild fpecies of it which feem-

ed to have fallen under his care, and gave way fo readily to the

antiphlogiftic method of cure. Obfervation foon taught me
that this plan was not only infufficient, but hurtful ; and that

large evacuations, with a view to reduce the tumors and pro-

mote their difcufTion, did oftener harm than good ; the changes

which take place in a bad kind of this difeafe, from the falivary

glands to the teftes, and from thefe to the brain, appearing to

be more frequent and dangerous, when evacuations were freely

and
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and copioufly employed, than when they were fparingly ufed,

or not at all. Thus difappointed by following the only method

of cure I had feen, I determined to ftudy the difeafe with at-

tention, and endeavour to imitate nature's operations in re-

moving it ; and had the fatisfaction to fee all my patients re-

cover. As the antiphlogiftic method had not been attended

with fuccefs, I avoided bleeding, unlefs it was indicated by an

uncommonly hard and full pulfe, attended with great inflam-

mation and pain ; and even then I bled but fparingly. Indeed, as

highly inflammatory fymptoms but rarely occurred, there was

feldom occafion for this evacuation. The bowels were kept

open by clyfters ; and fometimes a gentle eccoprotic was necef-

fary for this purpofe, but the ftronger cathartics were never

ufed. As the difcharge behind the ears, and the fweating from

the furface of the tumor, feemed to point out nature's princi-

pal refources in terminating this difeafe, thefe were carefully

encouraged, by wrapping the parts in flannel ; and, if thefe

difcharges happened to flop, or even to leffen, with an increafe

of feverifh fymptoms, bliflers were applied behind the ears,

fufKciently large to defcend from thence over the whole furface

of the tumors, which, by opening a difcharge from the parts

immediately affected, imitated, in fome degree, that evacua-

tion from them which nature eftablifhes to relieve herfelf ; and

by the influence of their irritation, the difeafe feemed to refume

afrefh its feat in the falivary glands, when it had in part left

them, and taken pofTeflion of the teftes. It was curious to ob-

ferve this fact. Sometimes, after the fubuding of the tumid

falivary glands, they have become fwelled and painful again.

When this occurred, the tumors of the tefticles became lefs

painful, more relaxed, and lefTened in fize, whilft the brain, at

the fame time, remained perfectly free from diforder. And
this happened more than once in the fame perfon. It was

fometimes obferved, that, after the affection of the brain had

taken
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taken place upon the fudden diminution of the teflicles, that

the latter have again become tumid and painful, and that the

brain, on this appearance of the difeafe in them, has been im-

mediately relieved. Of this curious circumftance, I have feen

feveral inftances ; but one was remarkably ftriking in a parti-

cular friend, to whom it occurred twice. He, however, did

well ; but one tefticle wafted away. Reflecting, foon after

this paper was firft written, (which was feveral years after my
obfervations were begun) on the extraordinary aptitude of this

difeafe to fluctuate in this manner, I conceived that it would be

an object of the firft confequence, to fix the diftemper, if poffi-

ble, in its firft fituation, the falivary glands, until it was per-

fectly ended, and prevent this dangerous difpofition of it, to fhift

its abode. An early irritation on the parts, and difcharge from

the furface, appeared, from what had been obferved of the dif-

eafe, and its mode of termination, naturally to be the moft

likely means of effecting this ', and blifters, from what already

had been experienced, feemed to be beft calculated for this pur-

pofe. There could be no hazard in the trial. With this view,

blifters of a fize fufEcient to cover the fkin of the tumors, fup-

pofing they fhould afterwards attain any confiderable magni-

tude, were applied over the falivary glands, before the fwellings

had arrived at their height, or any fpontaneous difcharge had

appeared ', and fo far was the experiment attended with fuccefs,

that I do not remember a fingle inftance of a fwelling of the

tefticles taking place, where this mode of attempting to keep up
the tumefaction of. the falivary glands, and anticipating the na-

tural difcharge, was put in execution. Wherefore, it became
my conftant practice afterwards, to apply large blifters on the

tumors as foon as they were fufficiently formed to characterife

the difeafe ; and I had great fatisfaction in obferving their uti-

lity. From analogy, we may prefume, that a fimilar mode of

practice would be attended with the moft. beneficial effects, in

Vol. II. i cafes
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cafes where the tumefactions of the tefticles fuddenly fubfide,

and the brain becomes affected. I never had occafion to try

this ; but I am fo convinced, that, in cafes of this kind, (where

there is generally danger), it would be of the greater): advan-

tage, that I mould not hefitate a moment in covering the whole

fcrotum with a blifter, or rather a bliftering cataplafm, as foon

as the leaft fymptom of the head's becoming difordered appear-

ed, with a view to recal (if I may ufe the expreffion) the dif-

eafe from the brain to the tefticles, whilft, to relieve the latter,

epifpaftics fhould, at the fame time, be fully employed over the

tumefied falivary glands.

As the patients were generally relieved by a fpontaneous

fweating in bed, diaphoretics of fpiritus mindereri, ttfc. with

warm drinks, affifted to keep up the difcharge for a day or two,

and the diftemper was foon at an end. If, about the third

day, the tefticles began to fwell, without any remarkable in-

creafe of fever, the fame method relieved them. But, if this

was accompanied with a low running quick pulfe, and reftlefs-

nefs or anxiety, more epifpaftics were applied, and the vis vitas

kept up by neurotic cordials, befide fudorifics, with a neceflary

proportion of the beft of all cordials, wine, and a plentiful

fweating was encouraged. The medicines employed were va-

rious, according to circumftances ; and were compofed of cam-

phire, volatile alcali, fp. mindereri, vin. antimonial. decoct, fer-

pentar. &c. with a requifite proportion of opium to abate the

reftlefsnefs. The tumefied tefticles were fufpended in a bag-

trufs j the colon was emptied by clyfters, if the patients were

coftive ; and, with this treatment, the patients generally got

well about the fixth, feventh or eighth day.

It is requifite here to obferve, that although the parts affect-

ed were kept warm, and the body covered fo as to encourage a

difcharge from the fkin, it was neceffary that the lungs fhould

haye a frequent fupply of cool frefh air ; for which purpofe,

the
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die curtains of the bed were kept open, and a free ventilation

occafionally admitted by the door and windows of the cham-

bers of the nek, which had very beneficial effects.

In the fpring of the year 1758, a gentleman of about twenty-

two years of age, (of this town), of a plethoric habit, was feized

with the mumps. The tumors of the parotid and maxillary-

glands were large, hard and inflamed, and accompanied with

much fever. He was bled copioufly, and took a brifk cathar-

tic, which produced very frequent and large evacuations. The

tumors fuddenly fubfided, and his tefticles as fuddenly fwelled

to an enormous fize, attended with great pain and much fever.

Unfortunately, the lafl tumefaction was fufpedted to arife from

a venereal caufe. The event fatally proved the contrary. In

confequence of the opinion of its being venereal, plentiful eva-

cuations were deemed neceflary ; and accordingly bleeding and

brifk purging were again repeated. The cataftrophe was dread-

ful : For the fwelled tefticles fubfided fuddenly the next day,

the patient was feized with a mod frantic delirium, the nervous

fyftem was mattered with ftrong convulfions, and he died'

raving mad the third day after. My affairs calling me abroad

prevented my being prefent on this occafion ; but, on my re-

turn, at the end of the fame year, I received this account from

a late learned and worthy phyfician *, who attended the patient

the three lafl days of his difeafe.

I had not many inftances where the brain was affected.

One, however, of a gentleman, in April 1762, was marked
with a circumflance fo extraordinary, that I beg leave to give

fome account of it. This perfon was about forty years of age,

of a full habit, and had been bled fome days before any fymp-

tom of the mumps appeared. He was obliged to travel a jour-

ney in a chaife, the fecond day after the parotid glands began to

fwell. On the day following this, the tumors of the falivary

i 2 glanda

* Dr Jos. TAYtER.
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glands had greatly increafed, were inflamed, and the patient

had much fever. On the morning of the fourth day, the

fwellings were very much enlarged, and the tefticles began to

be affected with pain ; on the evening of that day, the right

one fwelled. On the fifth day, both tefticles were much tume-

fied j but the right one was by far the moft fo, and foon became

twice the fize of the other ; and the falivary glands were found to

be very confiderably diminifhed. On the day following this, the

tefticles were found leflened in fize, and the patient was become

reftlefs, delirious, with much fever, and had pafTed a very bad

night
;
yet the tefticles did not fpeedily, nor altogether, fubfide

after the delirium began. Large blifters, nervous, £sV. medi-

cines, with ftrict confinement in bed, agreeable to the mode of

cure before mentioned, foon relieved this patient ; the tefticles

fwelled again, the delirium Jeft him, the fever went off, and

the difeafe gradually ceafed. The moft remarkable circum-

ftance attending this cafe was, that the right tefticle, which

was twice the magnitude of the other, and was the firft attack-

ed, was found, after the tumors in both had fubfided, and the

difeafe was at an end, to be reduced to almoft half its natural di-

menfions, and kept gradually wafting, till at length a mere

empty bag, confifting of the coats, only remained. The glan-

dular body of the tefticle has been long gone ; neither is the

epididymis at this time (April 1789) to be felt; the empty tu-

nics are moftly flaccid, but fometimes they contract: into a

flattened body of an oblong fhape, fomewhat like an almond.

This body is very tender, and gives pain when inadvertently

preffed, or touched with roughnefs ; which pain ftrikes in the

inftant up the fpermatic chord to the loins, and is exquifite for

a few feconds. This, however, feldom happens, as he is particu-

larly careful to defend this very fenfible and irritable part from

injury ; the fpermatic chord is contracted and feels hard to the

touch > but this alfo is extremely fenfible. From all which

circumftanceS;
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circumflances, it may be prefumed, that the veffels are much
lefTened in diameter, and perhaps the fpermatic artery is be-

come impervious \ but the nerves have acquired more fenfibi-

lity and .irritability. After his recovery, he found no other

inconvenience from this extraordinary change than what we

have named ', has had two children fince, one born in 1769,

and the other in 1772, who have both healthy confutations \

and he now enjoys as good health as mod men at his time of

life.

Another cafe of a walled tefticle in confequence of the

mumps, came afterwards under my inflection.

A young man, of twenty-five years of age, of a healthy

conftitution, was, in the end of the year 1769, attacked by this

diftemper. Upon the tumid falivary glands fubfiding fudden-

ly, the tefticles became affected. One of them was much more

fwelled than the other, and was found, when the fwelling was

reduced, to be diminifhed more than one half of its natural

fize, at which it remained in Augufl 1771.

Of the great number that fell under my care, there was but

one cafe which terminated in fuppuration. This was a young

militia foldier, of about nineteen years of age, in the year 1761.

The tumor was on the left fide, of an enormous magnitude,

reaching from about an inch above the maftoid procefs to the

moulder. It was opened by incifion, and about two pints of

matter were difcharged. The feat of it was entirely in the cel-

lular membrane, no fuppuration having taken place in the fa-

livary glands themfelves. There were large floughs of the

morbid cellular membrane feparated from the vafl cavity of this

abfcefs ; the loofe integuments united after this very foon to the

parts beneath, and the man got well in a fhort time.

About the end of the year 1762, the learned and ingenious

Dr Russel's CEconomia Naturse in Morbis Glandularum, fell

into my hands. There I was pleafed to find an account of the

mumps,
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mumps, and glad to fee my obfervations fomewhat corrobo-

rated by fuch an authority. He thinks it contagious,—" An-
gina hsec ex epidemicis una eft, et contagiofa, et per totas

" domos grafTari folet, nifi antea fortafte juvenes eodem morbo
" laboraverint." The laft part of this fentence implies an opi-

nion that people are not liable to have this difeafe more than

once. I do not remember an inftance of a perfon's having it a

fecond time. I have feen it go through a family of leveral

children, which inclined me to think it contagious ; but when
I had the difeafe, not any one elfe in my family, which con-

fided of four children and fix adults, was attacked by it, al-

though my cafe was a very bad one. About twelve months

after my recovery, one of my daughters, about fix years old>

had the difeafe, and all the reft efcaped. And what is ftill

more remarkable, I do not remember an inftance,' in the fa-

milies where the militia foldiers ill of this diftemper were quar-

tered, of a fingle perfon's being infected by them.

Dr Russel, p. 116. relates a cafe of a patient deftroyed by

the mumps, nearly fimilar to that given in this paper.

Hippocrates, feci. i. book i. of his Epidemics, appears to

have defcribed the mumps. I (hall take the liberty to tranfcribe

the paffage from Dr Freind's tranflation.

" Multis vero aurium tumores fubnafcebantur, qui in al-

" teram partem vergebant, plerifque etiam in utramque, iifque

" febre vacuis et in erectum ftantibus nee decumbentibus, etfi

" nonnullis paulifper incalefcerent ; omnibus abfque noxa ex-

" tincti funt, neque cuiquam, velut ii, qui alias fui ortus cau-

" fas habent, fuppurationem fecerunt. Horum autem ea fuit

" natura, ut mollies et laxi eflent, magni, diffufi aut fparfi, fine

" inflammatione et dolore. Omnibufque fenfim et fine ulla

u fignificatione evanefcerent. Fiebant ifta quidem adolefcenti-

" bus, juvenibus, aetate florentibus, atque horum plurimis qui

" in palaeftra, et gymnafiis exercebantur j mulieribus vero pau-
" ciG
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" cis contingebant. Multis tufTes aridae et inanes, quibus cum
u turn nihil educebatur, nee ita multo poft voces raucefcebant.

" Quibufdam vero ex temporis intervallo inflammationes cum
" dolore in alterum teftem erumpebant, quibufdam etiam in

" utrofque. Alii quidem febribus corripiebantur, nonnulli

vero fine febre perfiftebant. Atque adeo haec ipfa plurimis

gravia et molefta fuere. De reliquo autem quod ad ea

attinet, quae ad chirurgiam fpectant, in his inculpate habe-

«

"
1

The fpring of the year 1761 was very cold and wet; and

thofe young militia foldiers, who were moft liable to this dif-

eafe, were out early and late in the low damp grounds adjoin-

ing this town, to learn their manual exercife ; which correfponds

with this paflage, " Fiebant ifta quidem adolefcentibus, juve-

" nibus, astate florentibus, atque horum plurimis, qui in pa-

" laeftra, et gymnafiis exercebantur."

Tissot, in his Avis au Peuple, when treating of dif-

eafes of the throat, mentions a diftemper which is common
in Switzerland, called by the French Les Oreillons, ou Les

Ourles. This is a fwelling of the falivary glands, particularly

the parotids and maxillaries, and appears to be a mild fpecies of

the mumps. The tumor is fometimes fo large as to caufe a

difficulty in fwallowing, and alfo to prevent the mouth from

opening without pain. Children are more liable to it than

adults ; but as it is feldom attended with fever, no medicines

are required. All that is neceflary is, to protect the parts from

the air, apply a foft poultice, to live abftemioufly, efpecially in

refpect to animal food and wine, to drink a weak warm beve-

rage, and promote perfpiration. He fays he cured himfelf in

four days, with balm tea, one fourth of milk and a little bread

in it. He does not mention any fwelling of the tefticles ; there-

fore this probably did not happen in Switzerland, as it never

does in very flight cafes of this difeafe.

I
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I beg leave to conclude this paper with the following words

of Celsus :

" Sjspe vero etiam nova incidere genera morborum in qui-

u bus nihil adhuc ufus oftenderit. Ut ideo neceflarium fit ani-

" madvertere, unde ea ceperint ; ceu fine quo nemo mortalium
** reperire poflit, cur hoc, quam illo potius utatur."

X.



X. A Botanical and Medical Account of the

QUASSIA SIMARUBA, or Tree which produces

the Cortex Simaruba. By WILLIAM WRIGHT, M. D.

F. R. S. Lond. & Ed in. and Phyfician-general in Ja-

maica *.

An Hiftorkal Account of the Simaruba Bark.

TH E firft knowledge we had of the cortex fimaruba was

in the year 17 13. Some of it was fent to France to

M. le Compte de Porchartrain, the Secretary of State,

as the bark of a tree, called by the natives Simarouba, which

they employed with good fuccefs in dyfentery.

In 1741, M. Geoffroy, in fpeaking of this bark, fays,

Eft cortex radicis arboris ignotae, in Guiana nafcentis, et ab

incolis fimarouba nuncupate : coloris eft ex albo rlavefcentis,

nullo odore praeditus, faporis fubamari, lentifcentibus fibris

" conftans, candido, leviflimo, infipidoque, radicum, ftipitum,

u truncique ligno haerens, a quo facile feparatur."

In 1753 and 1760, Linnjeus makes the fimaruba to be a

fpecies of piftacia, or the terebinthinus major, betulse cortice,

fructu triangulari of Sloan. Jam. 289. t. 99.

In 1756, Dr Patrick Browne publifhed his Civil and

Natural Hiftory of Jamaica. At page 345. he defcribes the

terebinthinus, or birch and turpentine tree. The bark of

Vol. II. k the

* This paper was read before the Philofophical Society of Edinburgh, Auguft 6.

1778. It is now printed by order of the Committee for publication of the Tranfaclions

of the Royal Society of Edinburgh.
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the roots, (fays he), is thought to be the fimarouba of the

fhops.

In 1763, Linn^us makes the fimaruba to be the burfera

gummifera, and refers to the piflacia of former editions of the

Species Plantarum ; and to Sloan and Browne, as above

cited. In the appendix, a reference is made to the terebinthi-

nus Americana polyphylla. Commelin. Hort. 1. p. 149. and to

Catesby's gum elemi tree.

M. Jacquin vifited all the Weft India iflands, and

made many difcoveries of new plants. He examined the roots

of the burfera gummifera, and found their bark very different

from the fimaruba bark.

In 1772, I employed all my fpare hours in examining the

plants of Jamaica. In this delightful walk of fcience, I difco-

vered and afcertained many hundreds of new plants which had

efcaped the diligence of former botanifts. Amongft others, the

tree which produces the fimaruba bark.

In 1773, fpecimens of the fructification were fent in fpirits,

accompanied with a botanical account of the tree, to my late

worthy friend Dr Hope, ProfefTor of Botany in the Univerfity

of Edinburgh ; alfo fome dried bark from the roots. The fol-

lowing year, fpecimens, with fimilar defcription, were tranf-

mitted to my late learned and valuable friend Dr John Fother-

gill of London ; who fent them to the celebrated Linn^us at

Upfal, as appears .by ProfefTor Murray's Apparatus Medica-

minum, vol. iii. p. 458. *, article Simaruba. Dr Fothergill

caufed elegant drawings to be made of this plant ; and thefe

drawings I now have the honour of prefenting to the Royal So-

ciety of Edinburgh.

It

* Qualis vera ejufdem arbor fit, jamjam aubletii indagine cognofcimus, ut tamen et

mihi monere incumbat. b. Linn^am equitem, litteris jam anno 1776, ineunte mihi da-

tis, antiquam aubletii elegantiflimum opus illi innotefceret. fignificafle, Simarubam

Quafiise fpecies a fe haberi. Ille autem fimarubae cortex quo CI. Wright, arborem

in Jamaica, vulgarem veflitam efle innuit ; pariter in alvi profluviis efficaci, &c.
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It is here proper to remark, that this paper was read before

the Philofophical Society of this place, and committed for pub-

lication in 1778. At the time when that Society obtained the

Royal Charter, I chanced to be abroad. On my return to Edin-

burgh, I withdrew the communication to correct and add to

my account of this important article of Materia Medica.

Defcription of the Tree.

The tree now to be defcribed is common in all the wood-

lands in Jamaica. It grows to a great height and confiderable

thicknefs. The trunks of the old trees are black and a little

furrowed. Thofe of the young trees fmooth and gray, with

here and there a broad yellow fpot.

The infide bark of the trunk and branches is white, fibrous

and tough. It taftes flightly bitter. On cutting or {tripping

off this bark, no milky juice ifTues, as has been mentioned by
various authors.

The wood is hard, and ufefuL for buildings. It fplits freely,

and makes excellent (laves for fugar hogfheads. It has no fcvi-

fible bitter tafte.

The branches are alternate and fpreading.

The leaves are numerous and alternate. On the upper fide,

they are fmooth, mining and of a deep green colour ; on the

under fide, they are white.

The flowers appear about the beginning of April. They
are of a yellow colour, and placed on fpikes beautifully

branched.

The fruit is of that kind called a drupa, and is ripe towards

the end of May. It is of an oval fhape, is black, fmooth and
mining. The pulp is flefhy and foft ; the tafte a naufeous
fweet. The nut is flattened, and on one fide winged. The ker-

nel is fmall, flat, and taftes fweet.

k 2 The
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The natural number of thefe drupae is five on each common
receptacle ; but, for the moil part, there are only two or

three ', the reft abort by various accidents.

The roots are thick, and run fuperficially under the furface

of the ground to a confiderable diftance. The bark is rough,

fcaly and warted. The infide when frefh is a full yellow, but

when dry paler. It has but little fmell. The tafte is bitter,

but not very difagreeable. This is the true Cortex Simarubce of

the fhops.

This tree is known in Jamaica by the names of Mountain

Damfon, Bitter Damfon and Stave-wood. The fhops are fup-

plied with this bark from Guiana ', but now we may have it

from our own iflands at a moderate expence.

On examining the fructification, I found this tree to be a

fpecies of Quaflia. Under that name, I fent it to Europe, and

Linn^us adopted it into his fyftem.

There are male flowers on one tree, and female flowers on

another ; and this is invariably the cafe in Jamaica.

Scnfible Qualities of Cortex Simarubce.

I can difcover no aftringency in the cortex fimarubae, either

by the tafte, or by the various tefts to which I fubjecled it.

Nor is there any mucilaginous quality to be perceived in the

recent bark, or in die decoction of that which has been dried..

Its Medical Virtues in general.

Most authors who have written on the fimaruba, agree,

that in fluxes it reftores the loft tone of the inteftines, allays

their fpafmodic motions, promotes the fecretions by urine and

perfpiration, removes that lownefs of fpirits attending dyfente-

ries, and difpofes the patient to fleep ; the gripes and tenefmus

are taken off, and the ftools are changed to their natural colour

and
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and confidence. In a moderate doze, it occafions no diflurb-

ance or uneafinefs ; but in large dozes it produces ficknefs at

ftomach, and vomiting. Negroes are lefs affected by it than

white people.

Preparation of Simaruba Bark.

The fimaruba bark yields its qualities to water, either in cold

infufion or in decoction. I prefer the latter. Phyficians have

prefcribed the bark in different quantities ; but it feems now
agreed that the following proportion is the beft

:

Two drams fimaruba bark, boiled from twenty-four

ounces of water to twelve ounces, then flrained.

This is divided into three equal parts, and the whole taken

in twenty-four hours.

When the ftomach is reconciled to it, three drams may be

boiled in the fame quantity of water, and taken as above men-
tioned. Some join aromatics to the decoction of this bark

;

others give a few drops of laudanum with each doze. The de-

coction is to be drank daily till the diforder is cured, which

fometimes happens in a few days, and at other times it may re-

quire weeks to perfect a cure.

Of the Epfecls of Simaruba in particular Difeafes.

Having thus treated of the fimaruba in general, I am now
to mention its ufe and effects more particularly in different dif-

eafes, and firft in the Dyfentery. In the years 1718 and 1723,

an epidemic flux prevailed in France, and fwept off a great

number of people of all ages and of both fexes. This diforder

not only refifted all the medicines given, but was aggravated by
fmall dozes of ipecacuanha, the mildeft purgatives, and all

aftringents. The diforder was happily cured by the fima*

ruba.

mi
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M. Jussieu ufed this bark for fifteen years in obftinate

dyfenteries with great fuccefs ; and continued its exhibition,

although the catamenia in women, or haemorrhage from piles in

men, occurred during the cure.

Modern phyficians have found from experience, that this

medicine is only fuccefsful in the third ftage of dyfentery, where

there is no fever, where too the flomach is no way hurt, and
where the gripes and tenefhius are only continued by a weak-

nefs of the bowels. In fuch cafes, Dr D. Monro gave two or

three ounces of the decoction every five or fix hours, with four

or five drops of laudanum ; and found it a very ufeful remedy.

The late Sir John Pringle, Dr Huck Saunders, and ma-

ny others, prefcribed the cortex fimaruba in old and obftinate

dyfenteries and diarrhoeas, efpecially thofe brought from warm
climates. Fluxes of this fort, which were brought home from

the fieges of Martinico and the Havannah, were completely and

fpeedily cured by this bark. The urine which, in thofe cafes,

had been high coloured and fcanty, was now voided in great

abundance, and perfpiration reftored. Dr James Lind at

Haflar Hofpital, fays, That the fimaruba produced thefe effects

fooner, and more certainly, when given in fuch quantity as to

naufeate the flomach. Dr Huck Saunders remarks, That if

the fimaruba did not give relief in three days, he expected little

benefit from its farther ufe ; but others have found it efficaci-

ous in fluxes, after a continued ufe for feveral weeks. Authors

have cautioned us againft the ufe of this bark where the in-

teflines are ulcerated and difpofed to cancer after fluxes.

In diarrhoeas, from abforption of pus, the fimaruba has given

relief; the former difcharge from fuch ulcers was reftored, and

the pus meliorated.

Lienteria itfelf, and even hepatic fluxes, have been cured

by the fimaruba, after other medicines were tried without fuc-

xefs. Vide Act. Natur. curiof. torn. ii. p. 80,—82.

In
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In putrid fevers, (as we are told) attended with coldnefs of

the extremities, colliquative fweats and ftools, and great dejec-

tion of fpirits, this bark performed wonders, and many reco-

vered by its ufe. Vide Roupe de Morbis Navigantium, p. 311.

Habitual colics, with bloody ftools, attended with fever

and delirium, have been radically cured by the fimaruba bark.

Immoderate fluxes of the menfes and from piles, have been

happily flopped by this medicine ', and it would appear from

fome late trials, that fluor albus has been remedied by the fame

bark.

De Ha en found the fimaruba to be an excellent vermifuge
;

and ufed it with fuccefs in difeafes depending on worms, parti-

cularly fluzes.

My own experience, and that of many living friends, are

convincing proofs to me of the efficacy of this medicine ; and

I hope the fimaruba bark will foon be in more general ufe.

QUASSIA,
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QJJ ASSIA SIMARUBA.

Flos Masculus.

Ceil. Perianthium monophyllum, parvum, quinquefidum, denti-

culis ovatis, erectis.

Cor. Petala quinque, feflilia, aequalia, lanceolata, fubrevoluta,

calyce triplo longiora, calyci inferta. Neclarium ex fquamis

decern, ovatis, villofis, bafi filamentorum interiori iniertis.

Stam. Filamenta decern, nliformia, aequalia. longitudine corollas.

Antherce oblongs, incumbentes ; in centro floris corpus carno-

fum, orbiculatum, decem-iulcatum.

Pijlillum nullum.

Flos Femineus.

Calyx et Corolla^ ut in flore mafculo.

Pijlillum, Germina quinque fubrotunda, introrfum coalita.

Stylus cylindraceus, eredlus, quinque-partitus, longitudine

corollas. Stigmata fubulata, recurvata, perfiftentia.

Pericarpium. Drupae quinque laterales, diftantes, receptaculo

orbiculato, carnofo infertae.

Semina. Nux oblongo-ovata, acuminata, unilocularis. Nucleus

compreflus.

Inflorescentia.

Panicula compofita. Pedicellis fubjicitur ftipula lanceolata, pe-

tiolata. Folia alternato-pinnata. Foliola oblonga, obtufa,

nitida, integra, ball attenuata, fubfellilia ', coftis lateralibus

nervolis.

E X-
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EXPLANATION of the PLATES.

PLATE I.

Quassia Simaruba Mas.

i. A flower of its natural fize.

2. The fame magnified.

3. The calix of the natural fize*

4. The fame magnified.

5. The corolla.

6. The ten {lamina.

7. Two (lamina, the infide of one, the outfide of another, pre-

fented to view.

8. The flefhy mafs in the centre of the flower.

9. The fame magnified, to fhew in what manner the ten fla-

mina and fquamas are placed.

PLATE IT.

Quassia Simaruba Feminea.

I. 2. 3. 4. The fame as in the male flowers.

5. The piftillum.

6. The flyle.

7. The ten imbricated fquamae.

8. One pericarpium or drupa.

9. The horizontal feclion of the fame.

10. The nut.

II. A perpendicular feclion of the fame.

12. The nucleus or kernel.

Vol. II. / XL





XI. On the Motion o/Light, as affedied by refracing and

reflecling SubJIances, -which are alfo in Motion. By fOHR
Rob I SON, M. A. F. R. S. Edin. and Profeffor of Natural

Philofophy in the Univerfity of Edinburgh.

[Read by Mr PlaTFAIR, April 7. 1788.]

FE W of the mathematicians and philofophers of the pre-

fent age have acquired a greater or better founded repu-

tation than the celebrated Abbe Boscovich j and there is none

from whofe writings I have received fuch variety of inftruction

and entertainment. His Theory of Natural Philofophy will

ever be confidered by impartial judges, not only as one of the

boldeft, but alfo as one of the moft ingenious refearches into

the fecrets of nature. There is hardly a branch of phyfico-

mathematical philofophy which he has not cultivated with fuc-

cefs ; and in this cultivation he has exhibited the moft acute pe-

netration and the greateft addrefs. In all his inveftigations too

he has given the moft beautiful fpecimens of geometrical in-

vention and elegance, and greatly heightens the pleafure of his

readers, by marking out diftinctly the progrefs of his own
mind in his refearches.

Mr Boscovich has lately obliged the public with a collection

of feveral of his fmaller works in five volumes quarto, publifh-

ed at BafTano in 1785. In the fecond and fourth volumes of

this collection, are two very curious papers, on what is called

the aberration of light, or the effect which is produced on ;the

apparent place of vifible objects by the motion of the obferver.

/ 2 There
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There is one deduction which he makes from his premifes, ex-

tremely curious in itfelf, and having the jnoft furprifing confe-

quences. It is this : If a telefcope be conftructed, having its

tube filled with water, and be directed to a terreftrial object

properly fituated, it will be found to deviate from that object by

a certain determined quantity every day. It will follow from

this, that a perfon fhut up in a mine or dungeon, may, without

feeing the fun or heavens, difcover the motion of the earth

round the centre of the folar fyftem, and alfo whether this cen-

tre be in motion, and the velocity and direction of this mo-
tion.

The contrivance of a telefcope filled with water, has been

long familiar to my thoughts, (as a means of difcovering whe-

ther light be accelerated when refracted towards the perpendi-

cular) in confequence of the fpeculations of my ingenious

friend ProfefTor Wilson of Glafgow. But all my attempts to

conflruct fuch a telefcope have hitherto proved abortive, for

want of a fubftance fufficiently tranfparent to admit of the

neceffary magnifying power. I faw that this rendered ufelefs

the beautiful theory of their conftruction which is contained in

this paper of Mr Boscovich. But, at the fame time, I faw

that this aberration of terreftrial objects would enable us to de-

cide the fame queflion by means of a compound microfcope of

a very eafy conftruction. If a cylindrical piece of glafs be

ground fpherical at one end, and plane at the other, and if the

plane furface be fituated a fmall diftance beyond the principal

focus of the fpherical furface, and a fcratch be made on the

plane furface, and confidered as a vifible object, an image of

this fcratch will be formed in the conjugate focus of the fphe-

rical furface, which image may be viewed by means of a deep

eye-glafs, as in the ordinary compound microfcope. If this

image be formed on a frame of wires, like the wires of an aftro-

nomical telefcope, there muft be obferved the fame diurnal de-

viation that Mr Boscovich announces with refpect to his tele-

fcope,
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fcope, but in the oppofite direction ; as in the microfcope, there

would be no want of light, we fhould have the mod fatisfacto-

ry decifion of this important queflion in optics, and alfo the

opportunity of detecting any hitherto unknown motions of the

globe which we inhabit. It may alfo be fhown, that, if any

of thefe motions be very confiderable, we (hall determine ano-

ther very important queflion in optics, viz. Whether the mo-

tion of light be affected by the motion of the luminous body.

On thefe, and many other accounts, I was eager to conftruct

this microfcope, and fet about it accordingly. But I happened

at that time to be engaged in that part of my courfe of lectures

where I had occafion to confider the apparent motions of bo-

dies. I confider it as the fundamental propofition on this fub-

ject, that " the apparent motion of a body is compounded of its real

" motion^ and the oppofite to the real motion of the obferver." The
confequence is, that, fince the motions of the terreftrial object

and of the obferver are always nearly equal, there fhould be no

apparent motion in the object, and therefore no apparent diurnal

change of place. This ftartled me, and caufed me to confider the

matter more minutely. ProfefTor Wilson, to whom I com-

municated my doubts, raifed other objections, founded on the

application of mechanical principles to that hypothefis, with re-

fpect to light, which the Abbe Boscovich profeffes to main-

tain. In my fubfequent fpeculations on this fubject, I found,

that the application of the above mentioned propofition was not

flrictly jufl with refpect to the apparent place of the terreftrial

object ; but I was led by it to difcover the real flate of the

matter, by applying it to the determination of the apparent

motion of the light by which the object is feen. I thus detect-

ed the circumflance which Mr Boscovich had overlooked, and
which unfortunately puts an end to the hopes which I had en-

tertained of many curious and important difcoveries. I flatter

myfelf that this Society will not think this fubject unworthy of

their notice ; but am extremely forry that my infirm flate of

health
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health does not at prefent permit me to give fuch an account of

it as its importance deferves. I propofe, however, to undertake

it as foon as I am able. This I am incited to. do, not merely

on account of the Angularity of this particular fubject, but

more efpecially becaufe its difcuflion depends on a more gene-

ral, and hitherto unconfidered fubject in phylico-mathematical

fcience, the motion of light as affetled by bodies which are alfo in mo-

tion. This I have confidered fome years ago, as far as I thought

necefTary for my elementary courfe of lectures, and I then in-

vestigated the fundamental proportion which I fhall include in

this difcourfe. Perhaps I fhould offer fome apology for troubling

the Society with my thoughts on the fubject before I have put

them into a more perfect form. I fhall frankly tell my reafons

for this conduct. This paper of Mr Boscovich mufl excite

the attention of philofophers. Other fpeculations alfo which

have lately been made by ingenious men, will turn the atten-

tion to the fubject, and enquiries will be inftituted, and their

refults made public. I fhould not chufe to be thought indebted

to the refearches of others for the refults of my own enquiries,

and therefore wifli to afcertain my claim to any thing which

may be valuable in my fpeculations, by this prefent imperfect

account of them.

I shall therefore lay before the Society a fhort account of

the experiment, as propofed and defcribed by Mr Boscovich,

and of the remit which he expects from it, and fome of the

mod remarkable confequences which he deduces from this re-

fult. I (hall, in the next place, point out the overfight which

he has made in announcing the refult, and (late what ought to

be the refult, on the phyfical principles adopted by him ; prin-

ciples which will be overturned if the refult of the experiment

fhould be what he expects, but eflablifhed if it fhould be what

I aflert. In the lafl: place, I fhall give the fundamental propo-

rtion for determining the reflection and refraction of light

by
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by moving furfaces, and briefly mention fome of the moft ufe-

ful corollaries.

Let O, (fig. 1.) be a terreftrial object, whofe pofition is to

be determined by an obferver placed at B', and furniflied with

a common furveyor's theodolite. He muft place the index of

his inftrument fo that the light coming from the object in the

direction OB', may pafs through the two holes A', B', which

conflitute the plane fights of his theodolite j that is, the three

points O, A', B', muft be in a ftraight line. The inftrument is

fo conftru&ed that the ftraight line pafling through the holes

A', B', is parallel to a line NS drawn along the ruler or index

upon which the fights are placed, and the divifion upon the

arch, which is cut by the line NS, indicates the pofition of the

objecl:.

But now let us fuppofe that, by the motion of the earth, the

obferver is uniformly carried along the ftraight line B'/3 perpen-

dicular to BO, while, in the mean time, the object is carried

with an equal motion along the line OS" parallel to B'/3. It is

now evident, that, if the inftrument, without altering its po-

fition, be carried along in the direction B'/3, the light which

enters the hole A', in the direction OA', will not pafs through

the hole B ; for, when the light entered the hole A', the other

hole was at B ; but when the light arrives at B', the hole B' has

got to fome place R in the line B'/3. Take the point B, fo that

the ftraight line 0/3 may be to B'/3 as the velocity of light to

the velocity of the earth. Through A' draw the ftraight line

A'Aa, parallel to B'/3, cutting the line 0/3 in the point A. Draw
DAB parallel to OA'B'. Now, let the theodolite move from the

fituation AB' to the new fituation AB, while the light moves

from O to A. It is evident that the light will enter the hole A,

and proceed in the direction A/3. In the mean time, the hole

B will have moved from B to /3 \ for A/3 is to B/3, as 0/3 is to

B/3, that is, as the velocity of light to the velocity of the theo-

dolite.
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dolite. Therefore an eye placed behind the hole B will receive

the light which paffes through it when in the fituation /3, and
the obferver will fee the object through the fights of the inftru-

ment. He will fee it by means of light moving in the di-

rection O/S ', but he will not imagine that the object lies from

him in the direction (BO ; for he eftimates the direction of the

object by the poiition of the fiducial line of his inftrument,

which is always parallel to the line joining the centres of the

holes which are its fights. When he fees the object, thefe

holes are at /3 and a, and therefore the obferver afligns to the

object the direction /3a. Let BA and /3a cut the line O^ in the

points D and £ ; it is evident, that, when the object is at O, D
and £, the anterior fight of the theodolite, is at A', A, and a, and

the other fight is at B", B and /3 ; therefore, when the object is

feen through the inftrument, it is always feen in its real place,

and in its true direction, although not in the direction of the

light by which it is feen % confequently, if the index be di-

rected fo that the object may be feen through it, that is, if the

index be pointed to the object in the common way, and the whole

inftrument be kept firm in its pofition, it will always point to

the object, although both the inftrument and object are conti-

nually changing their places by the motion of the earth round

the fun and round its own axis.

But now let us fuppofe, with Mr Boscovich, that the in-

terval between the two fights is filled with water contained in a

tube, and bounded by two plates of glafs at A and B, perpen-

dicular to the line AB, and covered externally with paper,

pierced with two fmall holes at A and B. Now, fays Mr Bos-

covich, the light which enters at A will not be at B when the

hole B arrives there ; for, if the velocity of light in water be

to the velocity of light in air, as the fine of incidence in air to

the fine of refraction in water, then, while the hole B comes

to /3, the light will move from A to E, fo that AE is to A/3 as

four to three nearly ; confequently, when the light has come

to
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to /3, the hole B will have moved over By, which is three-

fourths of B/3 ; therefore an eye, placed behind the hole B,

will not fee the object through the fights of the inftrument, but

will fee an object lying to the right hand of it, having its angu-

lar diftance equal to yA/3 ; or, if the inftrument, inftead of ha-

ving a hole A for the anterior fight, has two fine wires crofting

each other in A, the object will appear on the oppofite fide of

their interfection from that towards which the earth is moving.

From this reafoning, Mr Boscovich concludes, that if this

inftrument be placed at the earth's equator on the day of the

winter's folitice, and the index be directed to the real place of

an object due fouth of it, the object will not appear at the in-

terfection of the crofs wires of the anterior fight, but, at noon,

will appear 5" to the eaft of that interfection, at fix o'clock in

the evening, it will appear 5" above it ', at midnight, it will

appear 5" to the weftward of it ; and at fix o'clock next morning,

it will appear 5" below it. The object will, therefore, appear to

defcribe a circle round the interfection of the crofs wires in

twenty-four hours, the diameter of which will fubtend an an-

gle of 10". In other pofitions of the index, and other days of

the year, the apparent motion of the object will be different ',

but it will never appear in its true place, except in thofe in-

flants that the fiducial line of the inftrument happens to be pa-

rallel to the line of the earth's motion at that time.

Mr Boscovich proceeds to fhow that, if the theodolite has

a common aftronomical telefcope, inftead of plane fights, the

appearances will be precifely fimilar. If the index be directed

to the real place of an object, the object will be feen at the in-

terfection of the crofs wires of the eye-piece ; and if the inftru-

ment be firmly fixed in its pofition, the object will always ap-

pear at this interfection, notwithftanding the motion of the

earth. But if the telefcope be filled with water, and be di-

rected to the real place of an object fituated as above mentioned,

on the noon of the winter's folftice, the object will appear 5" to

Vol. II. m the
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the weft of this interfeclion, and, in twenty-four hours, will

defcribe round it a circle, whofe diameter fubtends an angle of

10", but in a direction oppofite to that defcribed round the in-

terfeclion of the crofs wires of the plane fights. The intelli-

gent reader will eafily fee that thefe deductions are juftly made
from the premifes.

Mr Boscovich, in the laft place, (hows that if light be re-

tarded in its paffage from air into water, the appearances with

the water telefcope will be diametrically oppofite to thofe above

defcribed, and therefore earneftly propofes this experiment to

philofophers, as a mean of deciding that important queftion in

phyfics. I call it an important queftion ; becaufe the accelera-

tion of light in the inverfe proportion of the fines of incidence

and refraction affords an inconteftible proof that the forces

which refract light towards the perpendicular are directed perpen-

dicularly toward the refracting furface, and nearly demonftrates

that light confifts of corpufcles emitted by the mining body.

The retardation of light, in the direct proportion of the fines of

incidence and refraction, is totally incompatible with this hy-

pothefis concerning the nature of light, and, in my opinion,

with the hypothefis of thofe who maintain that vifion is pro-

duced by the undulations of an elaftic fluid, although it has

generally been fuppofed to be a confequence of that hypo-

thefis.

I have already faid that my repeated attempts to conftruct

a water-telefcope of fufficient magnifying power have hitherto

failed, in confequence of my not being able to find a fluid fuf-

ficiently tranfparent. Lime-water is the moft tranfparent fluid

that I know ; and I haA^e filled wish, it a telefcope five feet long.

But, when I increafed its magnifying power to more than thirty

times, it was vaftly too dark, although the aperture was fo

great as to make it very indiftinct. I am therefore convinced,

that although I fhould employ Mr Boscovich's moft beautiful

and ingenious construction to remove the indiftinctnefs, there

would
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would be a great deficiency of light ; for a telefcope of this

length, magnifying thirty times, would not render 10" fufE-

ciently diftinguifhable.

But this aberration of terreftrial objects, announced by Mr
Boscovich, mufl be obferved in a compound microfcope filled

with water, or conftructed in the manner defcribed in the be-

ginning of this difcourfe. In fuch a microfcope, we can have

abundance of light by external illumination, and little will be

loft in its pafTage through the fhort column of lime-water or

glafs.

The intelligent reader will eafily fee that this aberration of

an object placed before the microfcope mud be obferved even

at the bottom of a mine. He will alfo fee that, if the fun,

with his attending planets, be carried along in any direction,

with a velocity much greater than that of the earth in its orbit,

another aberration,will be obferved, greater than the former,

and diftinguifhable from it, although blended with it. Confe-

quently, we fhould be able to difcover, by means of this aber-

ration, fuch hitherto unknown motion of the folar fyftem. It

will readily be believed, therefore, that I engaged with eager-

nefs in preparations for this experiment, and in farther re-

fearches into its theory, and that I was greatly mortified when

I found my hopes of curious difcovery fruftrated by the detec-

tion of an overfight in Mr Boscovich's reafoning. This I

fhall now fubmit to the Society.

Mr Boscovich fuppofes, that when the light, moving in the

direction OA, enters the water tube at A, it moves on in the di-

rection Aj8, defcribing AE uniformly, while the hole A moves

from A to a. But Mr Boscovich, in the fame difcourfe, pro-

fefTes to maintain the opinion advanced by Sir Isaac Newton,
viz. That light is accelerated in water by forces which act per-

pendicularly to its furface. If this be the cafe, the light en-

tering the water at A, in the oblique direction OA, will be re-

fracted towards the perpendicular, and will move in the direc-

m i tion
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tion As, cutting the line a/3 in the point s, fo fituated that A/3

is to As as the velocity of light in air is to its velocity in water.

This line As will cut the line B/3 in fome point i. Now, fince

the light moves uniformly along As, while the hole B moves

uniformly along B/3, it follows that they will meet in i, where

the light will pafs through the hole, and enter an eye placed

behind it. The obferver, therefore, will fee the object through

the water tube or water telefcope, having the fame pofition

with the plane fights or common telefcope ; and if the water

telefcope be directed to the real place of a terreftrial object,

however fituated, and be firmly fixed in its pofition, the object

will always be feen on the interfection of the crofs wires, and

no aberration will be obferved in confequence of the earth's

motion.

I may here obferve, that this aberration of terreftrial objects

occurred to Mr Boscovich but very lately, namely, while he

was writing for the prefs his DifTertation on the ufe of the

water telefcope, for deciding the queflion concerning the acce-

leration or retardation of light, by means of the aberration of

the fixed flars. It appears that Mr Boscovich has long had

this ingenious thought; for M. de la Lande, in the fourth

volume of his Aftronomy, mentions his having received a let-

ter to that purpofe from Mr Boscovich in the year 1769. Mr
Boscovich, in the firfl volume of his Opufcula, publiihed at

Bafiano in 1785, mentions his having heard that fome perfon

had publiihed a difTertation in the Philofophical Tranfactions of

London upon the fame fubject, and feems difpofed to think,

that the author had been indebted to Mr de la Lande's in-

formation, which had been publifhed fome time before. This

alludes to a DifTertation by our worthy member Mr Wilson,

now profefTor of Aftronomy at Glafgow. But this gentleman's

ingenuity is too eminent to make him need any information

which his candour would not difpofe him to avow in the mofl

public manner. In the prefent inftance, he is fortunately pro-

tected
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tested againfl every imputation of plagiarifm, as I mall pre-

fently make appear, by returning again to the considera-

tion of the apparent place of objects viewed through a theo-

dolite.

Suppose that the object O is a fixed ftar, and that, while a

ray of light proceeds from it in the direction OA/3, with a uni-

form motion, the theodolite moves uniformly from the fituation

A'B' to the fituation a/2. It is evident, that the light will enter

the anterior fight at A, and pafs through the pofterior fight at

/3. An obferver, therefore, will fee the liar by looking through

the theolodite. But he will judge falfely of its place; for he

will imagine that it lies in the direction /•&, while it is really in

the direction /30. The angle 0/3£ is called the aberration of

the ftar, and the proportion of the velocity of light to the ve-

locity of the earth is fuch that this angle is about 20". Let us

now fuppofe that the water tube is ufed. Then, fays Mr Bos-

covich, if the water tube have the fame pofition with the

plane fights, the ftar will not be obferved through it ; becaufe,

when the hole B has come to /3, the light which entered at A
has got to E, and when this light has got to (3, the hole has got

only to y : Therefore, in order to fee the ftar, the water tube

muft have a different pofition, which he thus determines :—
Make B<p equal to /3y, and draw A<p. This will be the proper

pofition of the tube. For, while the light which enters at A
moves from A to (3, the pofterior fight of the theodolite will

have moved from <p to (B, where it will meet the light, and al-

low it to pafs through to the eye of the obferver. If the velocities

of light in air and water are as three to four, the angle BA<p

will be about 5", in the opinion of Mr Boscovich, and the

aberration of the ftar will be about 15", namely, three-fourths

of the aberration difcovered by the plane fights. In like man-
ner, when the aberration of the ftar is obferved with a tele-

fcope filled with water, by bringing its image to the interfection

of the crofs wires in the eye-piece of the telefcope, it will

be
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be three-fourths of the aberration obferved in the fame manner

with the common telefcope. This account of the experiment

is precifely the fame with that given by Mr de la Lande, and

alfo with that given by Mr Boscovich in the DhTertation above

mentioned.

It is eafy to fee, that Mr Boscovich has made the fame

overfight here as in the cafe of terreftrial aberration. For, in

the frjl place, if the tube has the pofition AB, the light which

enters at A, in the direction OA, will not proceed in the direc-

tion AE, but be refracted at A, and proceed in the direction As,

and will meet with the hole B in the point i. The itar will,

therefore, be feen through the water tube, having the fame po-

fition with the plane fights ; and if the aberration be obferved

with a common telefcope, and a telefcope filled with water, by

bringing the image of the flar to the interfection of the crofs

wires, it will be the fame in both. In the next place, if the

water tube have the pofition A<p, which Mr Boscovich propofes,

the light which enters at A will not pafs through the pofterior

fight. For the angle BA/3 being 20", and the angle BA<p being

5", the angle of incidence will be 15", and the light will ftill

be refracled towards the perpendicular, making with it an angle

fomewhat greater than 1 1".

Thus it appears, that the refult of this experiment, made in

the manner propofed by Mr Boscovich, will be different from

what he announces upon the phyfical principles affumed by

him. What I have here determined to be the refult of this

experiment, perfectly agrees with Mr Wilson's determination

in the Philofophical Tranfactions, where it is propofed by him
as a proof that light is accelerated by refraction out of air into

water, in the inverfe proportion of the fines of incidence and

refraction. Thus, thefe gentlemen differ fo widely in their

opinions, both with refpect to the refult of the experiment, and

the conclufions drawn from it, that the one cannot be fufpected

of having borrowed from the other.

I
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I shall juft add here, that if the aberration of the fixed

ftars, obferved in Dr Bradley's manner, as above defcribed,

be different with the two telefcopes, as Mr Boscovich expects,

or if there be obferved that aberration of terreftrial objects

which he defcribes, light is not accelerated, while refracted to-

wards the perpendicular, in the inverfe proportion of the fines

of incidence and refraction. But if the two aberrations ihallbe

found to be the fame, and if no terreflrial aberration mall be

obferved, we have a direct proof of the acceleration of light in

the above mentioned proportion, and of its refraction being

produced by forces acting perpendicularly to the refracting fur-

face, and almoft a demonftration that light confifts of corpuf-

cles emitted by the mining body. There is indeed another

way of obferving
:
the aberration of the fixed ftars, viz. by a

micrometer within the eye-piece of the telefcope. This pro-

mifes a different aberration with the two telefcopes. But my
thoughts on this fubject are not yet ready for the examination

of the Society.

I now proceed, in the lafl place, to give the fundamental

propofitions refpecting the motion of light, as it is affected by

refracting or reflecting fubftances, which are alfo in motion
;

propofitions which will afford an eafy and ready folution of eve-

ry queftion which may be propofed.

There are two ways of eftablifhing the fundamental doc-

trines on this fubject. The firft and beft method is to ftate the

leading facts, or to announce the general phyfical laws as mat-

ters of obfervation and experience, and then to give a theory

of all the fubordinate phenomena, in the order of their gene-

rality, by fhowing in what manner they are comprehended un-

der the general laws already eftablifhed. But, in the prefent

cafe, this method cannot be followed. For, in the phenomena

which we obferve, the motion of light is blended with feveral

motions which we know to obtain in the reflecting and refract-

ing fubftances which affect it, and perhaps with many other

motions
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motions of which we are entirely ignorant. For this reafon,

we cannot fay what is the abfolute motion of light, nor afcertain

from facl what changes it undergoes in its obferved refractions

and reflections. Since, therefore, we cannot Amplify the phe-

nomena which nature prefents to our view, we cannot eftablifh

thofe general laws which would be the foundation of a phyfical

theory.

The only other method which feems to remain, is to take

up fuch opinions concerning the nature of light, as feem mod
rationally deducible from the phasnomena which we obferve,

and then to deduce, by the eftablilhed principles of mechanics,

fuch confequences as fhould arife from the action of refracting

and reflecting fubftances upon this hypothetical light. We
fhould then felect fuch of thefe confequences as will admit of

a comparifon with obfervation. If thefe confequences (hall be

found inconfiftent with obfervation, the hypothecs concerning

the nature of light mud be rejected, and trial mult be made of

a new one. But if they fhould be found to agree with obferva-

tion, and at the fame time be fufficiently various, we may
then admit the hypothefis to have a degree of probability pro-

portioned to the extent of the comparifon which we have made
of its confequences with obfervation ', we may then difcover

by this means parts of a hypothefis which muft be admitted as

true, although the hypothefis cannot be demonftrated in its full

extent.

I am acquainted with two hypothefis only concerning the

mechanical nature of light, which, in the opinions of the

learned, feem rationally deduced from the phenomena. The

firft is that which is advanced by Sir Isaac Newton, in feve-

ral parts of his celebrated writings. He fays that light may
perhaps confifl of fmall particles emitted by the mining body

with prodigious velocity, which are afterwards acted upon by

other bodies, with attracting or repelling forces like gravity,

which deflect them from their rectilineal courfes in refractions

and
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and reflexions. He fhows, if this be the cafe, that the com-

bined forces of all the particles of a body which act at once on

a particle of light, compofe a force whofe direction is perpen-

dicular to the furface of the body. When, therefore, thefe

forces tend toward the body, the light, at its approach to that

body, is accelerated and is refracted toward the perpendicular

to its furface. But when thefe forces tend from the body, the

light is retarded, refracted from the perpendicular, and fome-

times refecled with its former velocity, and in an angle equal to

the angle of incidence. When thefe confequences are com-

pared with obfervation, the mod complete agreement is found

to obtain. Hence Sir Isaac Newton deduces, that when
light is obferved to be refracted toward the perpendicular, it has

really been actuated by forces tending toward the refracting bo-

dy, and that it is accelerated. But when the light is refracted

from the perpendicular", it has been actuated by forces tending

from the body, and is retarded. Alfo, when it is reflected on

its approach to a body at an angle equal to the angle of inci-

dence, it has been actuated by forces tending from the body,

and moves with its former velocity. When thefe conclufions

are combined with the former deductions from the hypothecs,

and the refult is compared with obfervation, the mod perfect

agreement is dill difcovered. For thefe reafons, this hypothefis

has acquired great credit, and deferves to be examined on the

prefent occafion.

The other hypothefis is that of Mr Huyghens and DrHooKE.
Thefe gentlemen fuppofe that, as hearing is produced by
means of the tremulous motion of elaftic air, which affects the

ear, fo virion is produced by the tremulous motion of elaftic

light, which affects the eye. This hypothefis was announced

and applied to the explanation of phenomena in very general

terms, and did not, for a long while, much engage the atten-

tion of the learned. The celebrated mathematician Mr Euler
has lately brought it into credit, having made fome alterations

Vol. II. n in
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in it. He fuppofes, that vifion is produced by the tremulous

motion of an elaflic fluid which he calls aether, and which he

fuppofes to pervade all bodies. He attempts to {how that the

propagation of this tremulous motion is analogous to the ap-

pearances in the reflection and refraction of light. I confefs

that I cannot admit his reafonings on this fubject to be agreeable

to the principles of mechanics ; and I am decidedly of opinion,

that the propagation of the tremulous motion of an elaflic fluid

is totally inconuftent with thofe facts in vifion where no refrac-

tion or reflection is obferved. But I fhall referve my objections

till another opportunity, when I propofe to fubmit to this So-

ciety a mechanical examination of this hypothefis, and I fhall

admit for the prefent that Mr Euler's explanation of refraction

and reflection is jufl. It is an effential proportion in this hy-

pothetical theory, that the velocities of the incident and re-

fracted light are proportional to the fines of incidence and re-

fraction, and therefore that light is retarded when it is refracted

toward the perpendicular. It feems a neceflary confequence

that, in this cafe, the particles of aether are actuated by forces

tending from the refracting body. I fhall, therefore, confider

what effects muft refult from the combination of this retarda-

tion with the motion of the refracting body. If time will

allow, I fhall confider what will be the effects produced on the

motion of light by the motion of the vifible object. Thefe are

fo different in the two hypothefes, that it is very probable that

fome natural appearance may be found which will give us an

opportunity of determining whether either of thefe hypothefes

is to be received as true. Dr Robert Blair, profeffor of

Aftronomy in this Univerfity, has pointed out a cafe of this

kind, in the rotation of the planet Jupiter round its axis, and

has fuggefted a method of invefligation, exceedingly ingenious,

and which feems to promife fuccefs. I think that another may

be obferved in the planet Mercury, when in his greater! elonga-

tions from the fun.

I
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I now begin with an examination of the Newtonian hypothe-

cs. But I fhall content myfelf with one confequence of it on-

ly, viz. That in refractions and reflections, the light is actuated

by forces whofe direction is perpendicular to the furface of the

refracting or reflecting body. I fhall here confider the effect of

fuch forces only as tend toward the body ; becaufe it will be

evident that the fame reafoning will apply, without any varia-

tion, to the effects of forces tending from the medium.

Let XZY (fig. 2.) be a plane furface which feparates a re-

fracting medium, fuch as glafs, from a void, the medium be-

ing fuppofed to be below the plane XY. Let it be fuppofed that

ZA, perpendicular to ZY , is the greateft diftance at which a particle

of the medium acts upon light. Make ZB, on the other fide of

XY, equal ZA, and draw the planes AQ^ BS, parallel to XY.
While the light is between the planes AQ_and BS, it is affected

by the refracting forces. For while it is between the planes

AQ^and XY, it is acted on by all the particles of the medium,

whofe diftance from it does not exceed ZA ; and while it is be-

tween the planes XY and DS, there are more particles below it

whofe diftance does not exceed ZA than there are above it. But

when the light is below BS, it is equally acted on in all direc-

tions, and its motion through the medium is not affected by the

refracting forces.

Let us call the fpace contained between the planes AQ and

BS by the name of the refracting ftratum ; and let us fuppofe,

at firft, that the refracting forces act uniformly through the

whole extent of the ftratum.

Let the light, moving in the direction HAF, enter the re-

fracting ftratum at A, while the medium is moving in the di-

rection AI ; and let AF, AI, be the fpaces which they would

uniformly defcribe during the time that the refracting forces

would impel a particle of light, from a ftate of reft in A,

through AB. Let the velocity which the light would acquire

by this acceleration acrofs the refracting ftratum, be called the

n 1 fpeciflc
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fpecific velocity of the medium. It is known that, if it moved

uniformly with this velocity, it would defcribe AO, double of

AB, during the time of defcribing AB with the uniformly ac-

celerated motion. Therefore, (taking this for the unit of time)

AF, AI and AO, will exprefs the velocity of the incident light,

the progrefhve velocity of the medium, and the fpecific velocity.

It is alfo known, that the light, in pafling through the refract-

ing ftratum, will defcribe a parabola ACL, which AF touches

in A, and of which AB is a diameter, having BL, equal and.

parallel to AF, for an ordinate.

Produce IA till Ai is equal to AI ; complete the parallelo-

gram AFfi, and draw the diagonal Af. The motion Af, com-

pounded of AF, the real motion of the incident light, and Ai r

the opponte to the motion of the medium, is the relative mo-

tion of the incident light. This motion will be uniform, be-

caufe it is compounded of motions which are uniform. There-

fore Af will exprefs the relative velocity of the incident light.

Draw FL. It is evidently equal and parallel to AB. Let CP
be drawn from any point C of the parabola, parallel to AB,

cutting AF in P. Complete the parallelograms FLlf, flBA.

Draw Cc parallel to Ff, and make Ff : Cc — AF : AP. I fay

that the point c is in a parabola Acl, of which AB is a diame-

ter, and Af a tangent, and which is the relative path of the

light, and that L and 1, C and c, are contemporaneous places of

the light in its real and relative paths. Draw Pp parallel to Ff,

cutting Af in p. Draw the ordinate CK, and draw pc, Kc.

Then Ff : Pp = AF : AP, = LI : Cc. But Ff is equal to LI.

Therefore Pp is equal to Cc, and pc is equal and parallel to PC

and AK, and Kc is equal and parallel to Ap. Therefore

Kc 2
: Bl 2 -Ap 2

: Af a
,= AP 2 :AF%-KC 2

: BL% = AK : AB..

Therefore the points A, c, 1, are in a parabola, of which AB
is a diameter, Af a tangent, and Kc, Bl, are ordinates. Alfo,

becaufe LI : Cc, = Ff : Cc, zz AF : AP, zr T, AF : T, AP, (by

the fymbol T, AF, fcfc. is exprefled the time of moving along
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AF, &c.) it is evident that Cc is equal and oppofite to the mo-

tion of the point A, while the light defcribes the parabolic arch

AC, and that LI is equal and oppofite to the motion of A, while

the light defcribes the arch ACL. Therefore L and 1, C and c,

are contemporaneous places of the real and relative paths of

the light, and the parabola Acl is its relative path.

We have feen that Af is the relative motion of the incident

light during the time of defcribing AB by the impulfe of the

refracting forces acting on a particle of light at reft in A. Let

us now fuppofe that the medium is at reft, and that the light

enters the refracting ftratum at A , with the velocity and in the

direction Af. It muft defcribe a parabola, which Af touches in

A, and of which AB is a diameter and Bl an ordinate ; that is,

it muft defcribe the very parabola Acl, and it muft defcribe it

in the fame time that the light incident with the velocity, and

in the direction AF, defcribes the parabola ACL. Its motion,

therefore, both before and after refraction, is the fame with the

relative motion of the light having the velocity and direction

AF, incident on the medium moving with the velocity and in

the direction AI.

Let c be the point of interfection of the parabola Acl and

the plane BS. Draw cC parallel to Ai, cutting the parabola

ACL in C. C muft be the point of that parabola, where the

refraction by the moving medium is completed. For LI : Cc

s= Af : Ap, = AF : AP, = T, AL : T, AC, - T, Al : T, cC.

Therefore, while the light moves from A to c, the point c moves

from c to C, where the light will pafs through it, and the re-

fraction be completed, the plane BS having now gotten into the

fituation bs, and the plane AQ^into the fituation aq.

Draw the ordinates ADE, Ade, to the diameters PC, pc,

and draw mr, the directrix of the parabola Acl, and join Dd»

It is known that AF is to AE as the velocity in A to the velo-

city in C. Now, AE : AD = AF : AP, - Af : Ap, = Ae : Ad.

Therefore, Dd is parallel to Cc. Therefore the velocity Ae,

compounded
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compounded of AE and Ee, which is equal and oppofite to AI,

is the relative velocity of the light in C, and Af, Ae, are the re-

lative velocities of the incident and refracted light. Now, Kc z

— AK X 4 Am and Ad 2 -cdX 4cr, rAKX 4cr. There-

fore, Ad a— Kc 2 = AK X ^TcT^^Am^ = AK X 4 AB. Now,
Ad 2

: Ae 2 - Ap 2
: Af 2

,
- Kc 2

: Bl 2
,
- AK : AB. Therefore,

Ae 2 — Af 2 rABX 4AB, = AO 2
. That is, when the light

has pafTed through, and emerges from the refracting flratum,

the difference between the fquares of the initial and final rela-

tive velocities is equal to the fquare of the fpecific velocity of

the medium.

Also, (becaufe Qe 2 — QJ
2 — Ae 2 — Af 2

) the difference

between the fquares of the initial and final relative perpendicu-

lar velocities, is equal to the fquare of the fpecific velocity.

But it will not always happen that the light will emerge

from the refracting flratum after pafling over it, and it may fre-

quently happen that it will not pafs over the whole extent of it.

Thus, fuppofe the light to be within the medium, moving

towards the refracting flratum, while the medium is moving

more flowly towards the fame quarter, or moving towards the

oppofite quarter ; and let the relative perpendicular velocity of

the light be equal to the fpecific velocity. Suppofe that the

light pafTes through the refracting flratum at A (fig. 3.) mo-

ving in the direction and with the velocity AF. It would de-

fcribe (by the action of the refracting forces) the parabola ALC,

of which AB', equal to AB, is the abfciffa from a diameter, and

B'L, equal and parallel to AF, is an ordinate. Draw In paral-

lel to AQ^ cutting FL in n. It is plain that d n is the perpen-

dicular velocity of the medium, dF the perpendicular velocity

of the incident light, and nF its relative perpendicular velo-

city. This is equal to twice AB by fuppofition. But FL is

equal to AB ; therefore Ln is alfo equal to AB, and An is an

ordinate to FL. Alfo, LB, drawn from L to B, is a tangent at

L, and bLs is the fituation of the plane BS, when the light

which
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which entered the refracting ftratum at A is at L. BL is the

velocity with which the light pafTes through L, and Bb is its per-

pendicular velocity. This is evidently equal to d n, the perpen-

dicular velocity of the medium. Since, therefore, they have

the fame velocity in the direction LF, it is plain, that the light

will not pafs through the plane bL ; and becaufe it is fubjected

to the action of the refracting forces, it will be deflected towards

AQ>_ and will defcribe another arch LC of the parabola, and

will be met in C by the point c of the plane AQ^ which has

moved in the mean time through cG parallel to 1L. The point

1 is the vertex of the relative path Ale, and the abfcifTa lg being

equal to BA, it is evident that f g, the relative perpendicular

velocity, is equal to twice BA, that is, to the fpecific velocity.

If, as in fig. 4. the relative perpendicular velocity of the

light be lefs than the fpecific velocity, it will not pafs through

the whole refracting ftratum : For draw I n parallel to AQ^
cutting FL in n. It is plain than dn is the perpendicular ve-

locity of the medium, and dF the perpendicular velocity of

the light, and nF the relative perpendicular velocity. Becaufe

this is fuppofed lefs than twice AB, Ln is lefs than FL, and An
is not an ordinate to FL. Let oVh, parallel to An, touch the

parabola in V, and draw h k perpendicular to AB. Then oK, or

n d, is the perpendicular velocity of the light. Therefore, fince the

perpendicular velocities of the light in V, and of the medium, are

equal, the light is then the neareft pofhble to the plane BS,

which has now obtained the fituation b s. It is therefore in

the vertex of the relative parabola, or, drawing Vv parallel to

Ff, v will be the vertex of the relative path Avl ; therefore

the light, after palling through V and L, will defcribe another

arch LC of its parabolic path, and it will be met in C by the

point c of the plane AQ^ which has in the mean time moved
along cC. Fig. 5. exhibits the fame particulars in the cafe

when the light within the medium is moving from the refract-

ing ftratum, but is overtaken by it.

Thus
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"Thus we fee that when the light within the refracting medi-

um either meets or overtakes the refracting ftratum, or is over-

taken by it, and the relative perpendicular velocity is not

greater than the fpecific velocity, the light does not emerge

from the medium, but is reflected back into it.

It is farther to be obferved, that in thefe cafes, the angle of

relative reflection is equal to the angle of relative incidence,

and the relative velocity of the light after reflection is the fame

as before reflection. For the tangents At, tc, (fig. 3.4. 5.) are

equally inclined to the axis of the parabola Ale, and equal

portions of them will be intercepted by the diameters AB, FL,

and thefe portions exprefs the relative velocities of the light in

A and c. Alfo, the relative perpendicular velocity of the re-

flected light is equal to the relative perpendicular velocity of the

incident light, but in the oppofite direction.

Let us fuppofe, that the refracting ftratum is divided into

feveral partial ftrata, by planes parallel to AQ^and BS, and that

the forces are different in each ftratum, but uniform through

its whole extent.

The relative motion of the light, emerging from the pofterior

furface of the firft partial ftratum, is the relative motion of the

light immerging into the fecond ftratum. Therefore, by the

preceding reafoning, the relative motion of the light emerging

from the pofterior furface of the fecond ftratum, is the fame as

if the medium had been at reft, and the light had approached

it with the fame relative initial motion. The fame muft be

affirmed of all the partial ftrata in fucceflion, and is therefore

true with refpect to the final motion of the refracted light.

Further, the whole change which is made on the fquare

of the relative velocity of the incident light, in thofe cafes

where it paffes through and emerges from the refracting ftra-

tum, is equal to the fquare of the velocity which a particle of

light would acquire if impelled by the variable refracting

forces from a ftate of reft through the whole refracting ftratum.

For
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For if the medium were at reft, and the light approached it

with the fame relative motion, we have feen that the abfolutt

velocity with which the light enters any one of the partial

itrata, is the fame with the relative velocity with which it en-

ters it when the medium is in motion. Now, when the medi-

um is at reft, the change made in the fquare of the abfolute

velocity (whatever this velocity be) is equal to the fquare of

the fpecific velocity of that ftratum. Therefore, if the velocity

with which the light enters this ftratum be that which it would

iiave acquired if impelled by the refracting forces from a ftate

of reft at A, in the anterior furface of the firft ftratum, the

change made on the fquare of this velocity would have been

(till the fame, and the whole velocity would be that acquired

by the varied impulfe from a ftate of reft in A. This is true

with refpect to the laft ftratum ; and therefore if the light enter

the refracting ftratum of the quiefcent medium with any velo-

city, and in any direction whatever, the change made in the

fquare of its velocity, when it has pafled through all the partial

ftrata, and emerged from the laft of them, is equal to the fum
of the fquares of their refpective fpecific velocities, and this

fum is equal to the fquare of what may be called the fpecific

velocity of the whole refracting ftratum. Now, the abfolute

velocity with which the light emerges from the refracting ftra-

tum of the quiefcent medium is the fame with the relative ve-

locity with which it emerges from the refracting ftratum of the

medium in motion. Therefore, the change made on the fquare

of the relative velocity of the incident light is equal to the

fquare of the fpecific velocity of the medium.

We need not employ any time to (how that this is alfo true

with refpect to the relative perpendicular velocity. Nor will it

be neceflary to {how that when the light, moving within the

medium, meets with or overtakes the refracting ftratum, or is

overtaken by it, and the relative perpendicular velocity of the

Vol. H. incident
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incident light is not greater than the fpecific velocity of the me-

dium, it will not emerge from the refracting ftratum, but will

be reflected back again in the medium ; nor to mow that the

angle of reflection is equal to the angle of incidence, and that

the relative velocity of the reflected light is equal to that of the

incident light, and that the relative perpendicular velocity of

the reflected light is equal to that of the incident light, but in

the oppofite direction*

Lafly, Let the number of the partial ftrata be augmented,

and their thicknefs diminifhed, without end. The foregoing

demonflration will now be applicable to the motion of light

through refracting fubflances which are in motion, and which

act on it with forces, continually varying according to any law of

the diftances ; and it may be received as the fundamental pro-

pofition on this fubject, that,

If a ray of lights moving in any direction and with any velocity,

meet with the furface of a refratling medium , which is in motion, its

final relative motion will be the fame as if the medium bad been at

refl, and the light bad approached it with the fame initial relative

motion.

It is eafy to fee that what has been faid about the motion of

light within a medium which acts upon it with attractive

forces, will apply to the motion of light which is without a

medium that acts upon it with repelling forces. In fuch a cafe,

the light will not be refracted into the medium, unlefs its per-

pendicular relative velocity be greater than the fpecific velocity

of the medium, but will be reflected with an equal relative ve-

locity, and at an equal relative angle on the other fide of the

perpendicular.

It is alfo eafy to fee that the foregoing demonflration

will apply to the motion of light through two contiguous

mediums. For there will be a refracting ftratum, where the

light will be affected by the fum or the difference of the

refracting
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refracting forces, according as they act in the fame or oppofite

directions *.

I

* It was about the beginning of 1784 that I inveftigated the foregoing demonftration,

which, as the reader will fee, is conducted after the method adopted by Sir Isaac New-

ton, in his demonftration of the 94th proposition of the firft book of the Principia. I

applied to my much efteemed colleague ' Mr Profeflbr Playfair, for his affiftance in a

cafe to which the foregoing demonftration may perhaps be thought not to extend, namely,

when the motion of the light, and that of the medium, are perpendicular to the refracling

furface. Before I had obtained a demonftration which pleafed me, he favoured me with

the following elegant analytical demonftration.

Let v be the velocity of a particle of light when it has arrived at the diftance x with-

in the refracting medium (.v being counted from the point in which the particle began to

be afted on, and being lefs than the diftance from that point at which the motion of the

particle again becomes uniform.) Let y~ be the force acling on the particle at the" di-

ftance x. Let a be the velocity of the incident light, and c the velocity of the me-

dium in the oppofite direction.

It is evident that the force f does not a£t on the particle during its paflage through

v ,

the whole fpace x, but only during its paflage through the part x. Therefore,

1 i . C fv x j ' 2vfx • ifx _,
v* — + 2 I ± , and 2v v = —t.— , or 2v = J That is, iv v + 2c vJ V + c v + C V + c

= zf'x, and, taking the fluent, v 1 + 2cv = 2jfx + C 1
. But when 2/fx = o, we

have v 1, +2cv = a* +2ac, and therefore v* + 2c v = a* +2ac+ 2/fx. Let

the fluent of 2/'x (aflumed, fo that x ftiall be the diftance at which the velocity of the

light again becomes uniform) be fuppofed = g
1

. Then v* + 2cv — a 1 + 2ac+ g*.

Add c
% to both fides of the equation. Then v 1 + 2vc + c* =: a % + 2a c + c* + g*

5

and therefore v + c =: a + c +g*. But a + c is the relative velocity of the

incident light, and v + c is the relative velocity of the refrafted or accelerated light.

Therefore the fquare of the latter exceeds the fquare of the former by the conftant quan-

tity g *. Now, g
1 = 2jfx j and is therefore (by the celebrated 39th propofition of the

firft book of the Principia) the fquare of the velocity which a particle of light %vould

acquire if impelled from a flate of reft through the whole diftance at which the medium
ads on light.

2 Since
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I now proceed to deduce fome of the moft ufeful corollaries

from the general proposition.

Corollary I. The relative velocities of the incident and re-

fracted light are directly as the co-feeants, or inverfely as the

fines of the relative angles of incidence and refraction. For it

was demonftrated, that Af and Ae (fig. 2.) are in the proportion

of the velocities of the light in the points A and c of its relative

path. Now, if ef cuts the plane AQ^in the point Q^ and AQ^
be confidered as the radius, A f and Ae are the co-fecants of the

angles BAf and BAe, which are the relative angles of incidence

and refraction. Alfo, Af is to Ae as the fine of the angle AeQ^_

to the fine of the angle AfQ^ that is, as the fine of the angle

BAe to the fine of the angle BAf, that is, as the fine of the

relative angle of refraction to the fine of the relative angle of

incidence.

Cor. 2. If the relative velocity of the incident light be the

fame in all the relative angles of incidence, the relative velocities

of the refracted light will alfo be equal in all the relative angles

of refraction. For the fum or the difference of the fquare of

the relative velocity of the incident light, (which is a constant

quantity) and the fquare of the conftant fpecific velocity, con-

stitute a furface which is alfo conStant, and which is equal to

the

Since the relative velocities, eftimated in a direction parallel to the refracting

furface, are not changed by the action of the refracting forces, it evidently fol-

lows from this demonftration that the difference between the fquares of the relative ve-

locities of the incident and refracted light, is equal to the fquare of the fpecific velocity

of the medium, whatever may be the directions of the incident and refracted light, and

therefore, that the final relative motion of the refracted light is the fame as if the medium

had been at reft, and the light had approached it with the fame relative motion. But

although this demonftration would have been much more elegant, and more agreeable to

the manner in which I have been accuflomed to explain the refraction of light, I chofe

to retain the demonftration which I have given in the text, becaufe I think that it gives me

abetter opportunity of exhibiting to the mind the whole motion of the light during its re-

fraction or reflection. At the fame time, I thought it my duty to communicate, with.

Mr Platfair's permifhon, his demonftration to the public.
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the fquare of the relative velocity of the refracted light. This

is therefore a conftant quantity, or the relative velocity of the

refracted light is the fame in all the relative angles of re-

fra<ftion.

Cor. 3. If the relative velocities of the incident light be the

fame in all angles of incidence, the fines of relative incidence

and refraction are in a conftant ratio, namely, the inverfe ratio

of the relative velocities of the incident and refracted light.

This appears by combining the laft corollary with the flrft.

Cor. 4. When light moving with the fame velocity in all di^

rections, is refracted by a medium at reft, the fines of incidence

and refraction are in the conftant ratio of the velocities of the

refracted and incident light. This appears from the laft co-

rollary.

Cor. 5. If the light moving in a medium A be refracted by

a medium B, which is in motion, and emerge from it into the

medium A, it will regain the relative velocity which it formerly

had when in this medium. For the fquare of its relative velo-

city while in the medium B, differs from the fquare of each of

its relative velocities in the medium A by the fame quantity,

viz. by the fquare of the fpecific velocity of the medium B.

It is evident that the fame thing will happen when the light

paffes through feveral contiguous mediums in motion before it

emerges again into the medium A.

Cor. 6. If the relative paths of the light before its entering

into the medium B, and after its emergence from it, be equally

inclined to the direction of the medium, the abfolute velocities

of the incident and emergent light will be equal, but in no
other cafe. This is eafily feen by refolving the relative motions

of the incident and emergent light. Hence we learn, that if the

plane furface of a plano-convex lenfe be turned towards a fixed

liar to which the earth is approaching, or from which it is re-

ceding, the abfolute velocity of the lateral emergent rays will

be increafed or diminifhed.

Cor.,
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Cor. 7. When the light is reflected, the relative angles of in-

cidence and reflection are equal, as alfo the relative velocities of

the incident and reflected light.

Cor. 8. But the abfolute angles of incidence and reflection,

and alfo the abfolute velocities of the incident and reflected

light, are unequal, except in the cafe where the motion of the

reflecting fubftance is in the direction of the reflecting plane.

If the plane be moving towards that fide from which the

light comes, the angle of reflection will be lefs than that of in-

cidence, and the perpendicular velocity of the reflected light

will exceed that of the incident light by twice the perpendicular

velocity of the reflecting plane. The contrary will happen if

the plane be moving towards the oppofite fide.

The application of the foregoing proposition to Mr Bosco-

vich's experiment is extremely fimple. When the telefcope is

fo directed that the image of the object is formed upon the

interfection of the crofs wires in the eye-piece, the relative mo-

tion of the light is performed along the axis of the telefcope ',

or the axis of the telefcope is in the direction of the relative

motion of the light, and indicates the apparent pofition of the

object. Now, when the water telefcope has the pofition AB,

(fig. 1.) the relative motion of the light in the telefcope is the

fame as if the telefcope had been at reft, and the light had ap-

proached it with the fame relative motion. Now, the motion

DA is evidently the relative motion of the incident light. For

it is compofed of OA, the real motion of the light, and DO,

the oppofite to the real motion of the telefcope. Now, if the

telefcope had been at reft, and the light had entered it in the

direction and with the velocity DA, it would have proceeded

in the direction AB, and therefore the telefcope mud always be

directed to the real contemporaneous place of the terreftrial

object, and there will be none of that diurnal deviation which

Mr Boscovich afferts.

Thus
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Thus it appears that the water telefcope muft have the fame

pofition with the common telefcope, or that both of them muft

always be directed to the real place of the terreftrial object.

It will alfo eafily appear, that when the image of a fixed flar

is formed upon the interfeclion of the crofs wires in the eye-

pieces of a common telefcope, and a telefcope filled with water,

the two telefcopes will have the fame pofition, and will indicate

the fame aberration of the fixed flars. For, by the fame rea-

foning, it appears that the water telefcope at A muft have the

pofition AB, and the aberration OAD is the fame with that ob-

ferved with a common telefcope.

With this application of the general propofition I fhall con-

clude this paper, referving a farther account of the fubject for

another opportunity, if the Society fhall think it worthy of

their attention.

XII,



XII. D e monstrations offome of Dr Matthew S te he-

art's General Theorems. By Robert
Small, D. D. F. R. S. Edin.

[Read by the Author, Feb. 7. 1785.]

THAT excellent Geometer the late Dr Matthew Stew-

art, as long ago as the year 1746, publifhed his book

of General Theorems, all of them, except the firft five, without

the demonfixations. As I do not find that any demonflration

of them has ever been made public, I may perhaps flatter my-

felf that what I now communicate to this Society will not be

wholly unacceptable. The demonftrations given are of the

propofitions relating to the fums of the fquares, and of the

fourth powers of lines drawn in a certain manner, and are

felecled from the reft, as mod connected with one another. The

theorems that refpect the cubes and other higher powers, may
afford materials for another paper, fhould this meet with the

approbation of the Society.

A few lemmas and corollaries have been introduced that are

not among Dr Stewart's Theorems, and which are therefore di-

ftinguifhed by afterilks. The references are to the edition of

thofe Theorems publifhed at Edinburgh, 1746, and the propofi-

tions are numbered as in that edition, beginning with the fixth

Theorem.

THE-
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THEOREM VI. Fig. I.

Let there be any number, m, ofgiven points A, B, C, &c. a point X
may be found, fuch, that iffrom A, B, C, &c. there be drawn

ftraight lines to any point D, and to the point X found, and if DX
be joined,

AD2+BDH-CD* &c. = AXM-BXH-CX2 &c +mDX\
Let m be zz 3.

Suppose the point X found, join DX, from the given points

A, B, C draw AE, BF, CG perpendicular to DX, and join AX,

BX, CX.

Since ADH-BD'-fCD* = AX'-f-BX'+CX'-f^DX*, and

AD* = AXM-DX2— 2DX. XE, and

BD* = BX2+DX*+ 2DX. XF, and

CD2 =: CX2+DX2+ 2DX. XG, the point X in the line

DX muft be fo taken, that the part EX, intercepted between it

and AE the perpendicular from the point A, be equal to FX
and GX, the fum of the parts intercepted between it and the

perpendiculars BF and CG, from B and C j and the parts FX,

GX muft be in the oppofite direction to EX.

This will be effected by the following conftrudlion :

Join AB, and bifect it in H ; and join HC, and divide it in

X, fo that CX zz 2HX ; X will be the point required.

From H draw to DX the perpendicular HK.
Since AH = BH, we mail have EK = FK ; and finee

CX =: 2HX, we fhall alfo have GX zz 2KX. Therefore fince

FX = FK—KX, and

GX = 2KX
FX-f-GX = FK+KX = EK+KX = EX, and'

—2DX. XE+2DX. XF+2DX. XG m o.

The point X thus found is the centre of gravity of the three

points A, B, C. This proposition, and that which follows, are

well known, and are given here only for the fake of order.

Vol. II. p Dr
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Dr Sims on, in his Reftoration of the Loci Plani, has deduced
them from a proportion of that book. Vid. hoc. Plan. lib. i.

prop. 5. cor. 1. & 3. The fecond and fourth of Dr Stewart's
Theorems are particular cafes of this propolition, and are eafily

derived from it.

THEOREM VII. Fig. II.

Let there be any number, m, of given points A, B, C, &c. and let

a, b, cy &c. be given magnitudes , as many in number as there are

given points, a point X may be found, fuch, that iffrom A, B, C, &c.

there be drawn Jlraight lines to any point D, and alfo to X the point

found, and if DX bejoined,

a.AEM-£.BDM-<-.CD* &c. = a.AX2+£.BX2
-fr.CX'-f(a+b+c)DX\

Let m be — 3. Suppofe the point X found. Join DX

;

from the given points A, B, C draw AE, BF, CG perpendicular

to DX, and join AX, BX, CX.

SiKCEa.AT>*+b.BD*+c.CD*=:a.AX*+b.BX*+c.CX*+(a+b+c)

DX2
; and

a.AD* — tf.AX 2+*.DX*—2a.DX. XE, and

J.BD* a b.BX*+b.DX*+2b.DX. XF, and

c.CD* s= <:.CX2+f.DXM-2<-.DX.XG; r

a.AD*+b.BD*+c.CD* = a.AX*+b.BX*+c.CX*+(a+b+c)VX*+

2DX (—tf.XE-f^.XF-ff.XG) ; a.XE muft be equal, and in the

oppofite direction to £.XF-f-<\XG.

This will be effected by the following conftruclion :

Join AB, and divide it in H, fo that b.BH =: a.AH ; that is,

make AH : BH — b:a, and join HC, and divide it in X, fo

that HX : CX = c : a+b \ or (a+b) HX = f.CX. Then X will

be the point required.

From H draw to DX, the perpendicular HK.
Since
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Since a.AH = J.BH, we mall have *.EK = £.FK ; and

fince («+J)HX ss c.CX, we (hall alfo have 0+£)KX = f.GX.

Therefore lince

£.XF = £.FK— J.KX, and

r.XG = (*+*} KX, we fhall have

b.XV+c.XG = b.TK+a.KX = a.EK+a.KX = a.XE, and

2DX (—a.XE-f-J.XF+r.XG) = o ; therefore

a.AD*+b.BD*+c.CD* - a.AX*+b.BX*+c.CX*+{a+b+c)T>X\ or

AD*+—BD*+—CD* = AX*+—BX'+—CXM- (~^)bX\
1 a a 'a 'a * \ a /

The point X is the centre of gravity of weights, proportional to

the magnitudes a, b, c, &c- placed at the given points A, B, C,

&c.

Cor. 1. Let any number, m, of circles be given by pofition,

(fig. 3.) and about every circle let an equilateral figure be de-

fcribed, a point X may be found, fuch, that if from any point

C there be drawn perpendiculars to the fides of the figures, and

a flraight line to the point found, twice the fum of the fquares

of the perpendiculars will be equal to the multiple^of the fquare

of the line drawn to the point found, by the number of the

fides of the figures, together with a given fpace.

Let m be rz 2 ; let a be the number of the fides of the figure de-

fcribed about the circle whofe centre is A, b the number of the

fides of the figure defcribed about the circle whofe centre is B,

CD, CE, CF, the perpendiculars to the fides of the firfl figure,

and CG, CH, CK, CL, the perpendiculars to the fides of the

fecond.

Join the centres A, B, and divide AB in X, fo that AX : BX
— b: a, X will be the point required.

2(CD*-f-CE*-fCF2
) == a«.AMa+a.AC2 (theor. 3.). In like manner,

2(CGM-CH*+CK>+CL*) - 2£.BNH-£.BC*. Therefore,

2(CD*+CE*+CF*-fCG*-fCH*-fCK 2-f-CL
2
)
- 2^.AM 2

-f2£.BN*

+*.AO+J.BO. But,

p 2 a.AC 2
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a.AO+b.W -{a+b) AX.BX-f (a+b) CX* (prop. I.), and
2j.AM 2

-f2^.BNJ
-r- (a+b) AX.BX are given fpaces. Therefore

2(CD*+CE4-CP-fCGM-CH*-fCK2
-f-CL 2

) = (a+b) CX 2-f-A%

A 2 being a given fpace.

Cor. 2. Let any number of femicircles be given by pofition,

and let an equilateral figure be defcribed about every femicircle,

a point may be found, fuch, that if from any point there be

drawn perpendiculars to all the fides of the figures, and a ftraight

line to the point found, twice the fum of the fquares of the

perpendiculars will be equal to the multiple of the fquare of the

line drawn to the point found, by the number of all the fides,

together with a given fpace.

Cor. 3. Let any number of circles and femicircles be given

by pofition, and about every circle and femicircle let an equila-

teral figure be defcribed, a point may be found, fuch, that if

from any point there be drawn perpendiculars to all the fides of

the figures, and a ftraight line to the point found, twice the fum

of the fquares of the perpendiculars will be equal to the multi-

ple of the line drawn to the point found, by the number of the

fides, together with a given fpace.

THEOREM VIII. Fig. IV.

Let there le any number; m, of given points A, B, C, &c. two

points X, Y, may be found, fuch y
that iffrom any point D Jiraight

lines be drawn to A, B, C, &c and to X, Y,

2(DAM-DB'-f-DG*) = W2(DX*+DY2
),

This propofition follows directly from theor. 6. Let m rr 3, and

let E be the centre of gravity of the three points A, B, C. The

fquares of EA, EB, EC, are given, and confequently a fquare zz

i(EA*-{-EB*-fECJ
) may be found. On E with the diftance EX

equal
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equal to the fide of this fquare, defcribe a circle. The extremi-

ties X, Y, of any diameter, will be two fuch points as are re-

quired. For

DAM-DB'+DC 2 = EA J-!-EB*+ECH-3.ED% (Theor. 6.).

But EA*-f-EB*+EO = 3.EX% therefore

2(DA-+DB 2+DC2
) =3 6(EXa+ED 3

) = 3(DX 2+DY2

)

(Prop. 1.).

THEOREM IX. Fig. IV.

Let there be any number, m, of given points A, B, C, &c. and let

a, b
t

c, &c. be given magnitudes, as many in number as there are

given points, two points X, Y, may be found, fuch, that iffrom any

point D there be drawnfraight lines to A, B, C, &c. and to X, Y,

DA«+-fr>B'+JLdo &C. = (^C

)(DXN-DY*).

This propofition follows, in the fame manner, from theor. 7.

Let m be = 3. Let E be a point fuch that DA2+— DB* -f

-^DC* = EA*+4eB*+ -^EC*+(^c

)eD*. On E as a

centre, with the diftance EX = y/
—a
-r—(EA2-{-— EBa

-f-
~ EC2

)

defcribe a circle. The extremities X, Y, of any diameter, will

be two fuch points as are required. For

DA'+^DBM-fDC* = EA*+£eBH™E(>+ (—^ED',

and EA»+-fEB'+T-EC* = (—*—)EX*. Therefore,

2(DA<
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2 (DA*+ 4-DB^+ -7-DC») == 2(^~) (ED*+EX*) =

(^)(DX*+DY*), (Prop. i.). Or,

DA*+~DB*-f -^DO = (^tf)(DX*+DY*).

THEOREM X. Fig. V.

Let there be any number,m,ofparallelJlraight lines AB,CD, EF,&c.

given by pofition, a Jlraight line XY may be found parallel to tbem y

fucby that iffrom any point G, perpendiculars GA, GC, GE, &c.

be drawn to AB, CD, EF, &c. and the line GX perpendicular to

XY,

GAM-GCH-GE* &c. =^GX2+A% A2 being a given Jpace.

This propofition is one of the fimpleft cafes of theor. 6. A
line XY parallel to AB, drawn through X, the centre of gravity

of the points A, C, E, where a perpendicular from G meets

the parallels AB, CD, EF, will be the line required. For,

GA2-f-GCM-GE* == XA*+XO-fXE*+3GXa (Theor. 6.), and

XAM-XCM-XE 2
is a given fpace.

THEOREM XI. Fig. VI.

Let there be any number, m
t ofJlraight lines AB, AC, AD, &c.

interfering in a point A, fo as to make all the angles round it equal j

andfrom any point E, let perpendiculars EB, EC, ED, &c. be drawn

to AB, AC, AD, &c. and let AE be joined,

2(EBM-ECH-ED 2 &c .) ,= w.EA 2
.

This



Dr SfEWARit's THEOREMS. 119

This proportion follows directly from the firft cafe of theor. 2.

Let m be 2= 3. The points B, C, D, are in a circle of which

EA is the diameter, and therefore (lemma 2.) the arches BC, CD }

DB, are equal. Therefore,

2(EB 2 -{-EC 2+ED 2
) - 4.3.R 2 = 3.EA 2

t-

Cor. 1. If AB, AC, AD, interfect one another in a given point

A, and make all the angles round it equal ; and if from any

point E there be drawn perpendiculars to AB, AC, AD ; and if

the fum of the fquares of the perpendiculars be equal to a

given fpace, the point E will be in the circumference of a given

circle.

The double of the given fpace is wz.AE 2
, therefore AE is

given in magnitude, and fince the point A is given, the point

E is in the circumference of a given circle.

* Cor. 2. If the circumference of a circle FGH, of which

the radius is R, be divided into m number of equal parts, by

the femidiameters AF, AG, AH, &o making with any diameter

EN the angles FAE, GAN, HAE, &c. twice the fum of the

fquares of the fines, or cofines of thefe angles will be — mK 2
.

Let m be = 3.

FK = EB ; GL = EC ; HM = ED. Therefore 2(FK2 +
GL 2

-fHM 2
) = 3EA 2 = 3R 2

. In the fame manner, AK = AB;
AL = AC ; AM = AD. Therefore 2(AK 2

-f-AL 2-f-AM 2
) =

3.EA 2 = 3R 2
.

* LEMMA III. Fig. VII.

Let there be a figure ABCD given in /pecies infcribed in a circle
i

the Jiraight line EH drawn from E, the centre of the circle , to H,

the

f R is the radius of the circle ABC.
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the centre of gravity of the figure, will have a given ratio to the

femidiameter, and will make given angles with the femidiameterry

drawn to the angular points of the figure.

The centre of gravity of the figure ABCD is found by bt-

fecling AB in F, by joining FC and dividing it in G, fo that

CG = 2GF, and by joining GD and dividing it in H, fo that

DH — 3HG. Hence, and by joining BD and CA, the lemma
will be manifeft.

For the triangle BFE is right-angled in F, and the angle BEF =z

ADB, is given. Therefore the ratio of BE, or CE, to EF is

given.

Again, in the triangle CEF, the angle CEF = BEC-fBEF =
2BDC-f-ADB — a given angle ', and fince the ratio of CE to EF,

and of CG to GF are given, the line EG will divide the triangle

CFE into two triangles given in fpecies. Therefore the angle

CEG, and the ratio of CE, or DE, to EG, are given.

Lastly, in the triangle DEG, the angleDEG= sDAC-f-CEG,,

is given ; and fince the ratio of DE to EG, and of DH to HG,
are given, the line EH will divide the triangle DEG into two*

triangles given in fpecies. Therefore the angle DEH, and the

ratio of DE to EH will be alfo given,

THEOREM XII. Fig. VIII.

Let there be any number, m, offraight lines AB, AG, AD, AE, &c;

given by pofition, interfiling one another in the point A, two Jlraight

lines AX, AY, may be found, which will be given by pofition, fuchy

that iffrom any point F there be drawn the perpendiculars FB, FC,

FD, FE, &c to AB, AC, AD, AE, &c and FX, FY, perpendicu-

lar to AX, AY,

2(FB J-fFC 2+FD 2 -r-FE
2 &c.) = w(FX 2+FY 2

).

Let
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Let m be = 4. Let G be the centre of the circle which

pafTes through A, B, C, D, E, F, and H the centre of gravity

of the figure BCDE. Join GH, and through H draw XHY
perpendicular to GH, meeting the circumference in X, Y, and

join GB, GC, GD, GE ; HB, HC, HD, HE, HF ; AX, AY,

FX, FY. Then, by Theor. 6. GB*+GO-fGD*-fGE* =
4GB 2 = HBM-HCH-HD*+HEH-4HG\
But 4GB 2 - 4GX* = 4(GH*-fXH<). Therefore alfo,

HB*+HC a+HDa+HE*+4HG* - 4(HG 2-f-HX2
); or,

HB*-f-HC2+HD -f-HE* = 4HX*. Again, by Theor. 6.

FB*+FC2+FD*+FE* - HB*+HCM-HD2+HE*-f4FH*, and

therefore,

FB a+FC 2+FD 2+FE 2 = 4(FH2-f-HX*). That is,

2(FBM-FCM-FD*+FEa
) = 8(FHa-fHX*) == 4(FX*+FY*),

(Prop. 1.).

But becaufe the lines AB, AC, AD, AE, are given by pofi-

tion, the angles BAC, CAD, DAE, BAE, are given ; therefore

the angles BGC, CGD, DGE, BGE, which are the doubles of

them, are alfo given, and the ifofceles triangles BGC, CGD,
DGE, BGE, are given in fpecies. Confequently, the ratio of

the femidiameter GB to each of the lines BC, CD, DE, BE, is

given, and therefore the ratios of BC, CD, DE, BE, to one ano-

ther, are given ; and the angles of the figure BCDE are alfo

given, therefore the figure itfelf is given in fpecies. Therefore

(Lemma 3.) the ratio of GX to GH is given; and fince the

angle GHX is a right angle, the triangle GHX is given in fpe-

cies. Therefore the angles XGH, YGH, are given. But BGH
is given, (Lemma 3.) ; therefore BGX, BGY, and their halves

BAX, BAY, are alfo given; and fince BA is given by pofition,

and the point A, the lines AX, AY, are alfo given by pofi-

tion.

Vol. II. q But
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But FX, FY, are perpendicular to AX, AY, and it has been

fhewn that 2(FB 2+FC2+FD J+FE2
) = 4(FX

2+FY2
). There-

fore AX, AY, are the two lines required to be found.

The conflruclion is obvious, by afluming a point F, which,

for the greater fimplicity, may be in one of the given lines, and

by defcribing the figure as above.

* Cor. If from any point parallels be drawn to AB, AC, AD,
AE, and to AX, AY, cutting the perpendiculars FB, FC, FD,

FE, and FX, FY, in b, c , d, c, and in x, y>

2(F^-fF^-+F^2+F^) = 4(F^+F/).

^ LEMMA IV. Fig. IX.

Let AB, AC, be twoJiraight lines given by pofition, interfering one

another in the point A, and from any point D let DB, DC, be drawn

perpendicular to AB, AC ; let CB be joined, and bifecled in E, and

from E let EF be drawn parallel, and equal to a given flraight line
',

through F let GFH be drawn to meet DB and DC, fo as to be

bifecled in F, and through G and H let GK, HK, be drawn parallel

to AB, AC : the lines GK, HK, will be given by pofilion.

Through F draw LM parallel to BC, and through B and C
draw BL and CM parallel to EF ; join GL, HM ; from A draw

AN parallel and equal to EF ; join LN, MN ; through N draw

OP parallel to GL ; and join AO, AP.

Because GF =. FH, and LF =: FM, GL will be equal

and parallel to HM ; and becaufe AN is equal and parallel to

BL and to CM, the figures AM and AL are parallelograms.

Therefore NL is parallel to GK, and NM to HK. Therefore

NG and NH are parallelograms, and OG =r NL z= AB ; henceAO
is perpendicular to GK ; and, in the fame manner, AP is perpen-

dicular
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dicular to HK. Therefore NO = LG = HM = NP. But

the angle OAP is given, being the fupplement of OKP ; and

fince the point N is given, and NO =: NP, the points O and P

are given ; and therefore AO and AP. Therefore the lines GK,
HK, are given by pofition.

THEOREM XIII. Fig. X. No. 1.

Let there be any number, m, of Jiraight lines AB, BC, CD,

DA, &c. given by pofition, neither all parallel nor interfering in

one point, two Jiraight lines XY, XZ, may be found, which will be

given by pofition, fuch, that iffrom any point E, there be drawn per-

pendiculars EF, EG, EH, EK, &c. to AB, BC, CD, DA, &c. and

EY, EZ, perpendicular to XY, XZ,
2(EP+EG*+EH*-fEK* &c.) == »(EY»+EZ*)+A*,

A 1 being a given fpace.

Let m zz 4, and from C, one of the points of inter-

feron, draw Cf Ck
t
parallel to the lines given by pofition that

do not interfedt in C. Let two ftraight lines CL, CM be found,

fuch, that 2(E/2+EG 1+EHM-E/£4)r= 4.(£L
2-r-EM J

), (Theor. 12.).

Let N be the centre of gravity of the four points F, G, H, K,

(Theor. 6.). Through N draw YNZ to meet EL, EM in Y, Z,

and fo as to be bifected in N. Through Y and Z draw YX,
ZX perpendicular to EL, EM, interfering each other in X.

From X draw XP, XQ^ XR, XS, perpendicular, and Xa, Xb,

Xc, Xd, parallel to AB, BC, CD, DA ; let Xa, Xb, Xc, Xd, meet

EF, EG, EH, EK, in a, b,c,d; join XF, XG, XH, XK ; NF,

NG, NH, NK, NX ; and let O be the centre of gravity of the

four points f G, H, k, where the parallels from C, to the lines

given by pofition, meet the perpendiculars from E.

q 2 By
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By theor. 6. 2(XP-f-XG*-fXHM-XK 1

) = 2(NF*+NG*+NH*
+NK 2

)-f8NX*. But 2(XF2+XG 2+XH 2+XK 2
) =

2(XP+XQH-XR2+XS J)+2(.X« 2+X^ 2-fX^+X^ 1
). Therefore

2(NP+NG*-fNH*+NK 2)+8NX* - 2 (XP 1+XQy-XR 2+XS2)+
2(X^-fX<H-Xc*+X^). But fince,

2(E/4-EG a+EH a+E/&a
) - 4(EL

2+EM 2

), and from the point

X parallels to Cf, CG, CH, Ck, and to CL, CM, are drawn,

cutting the perpendiculars from E, to thefe lines, in a, b, c, d, and

in Y, Z, therefore, by Cor. Theor. 12.

2(E^+E£ 2-|-E^+E^) = 4(EY2H-EZ Z
), and confequently

2{Xa*+X6*+Xc*+Xd*) = 4(XY 2+XZ2
) = 8(NY 2+NX 2

),

(Prop. 1.). Therefore,

2(NP-fNG*+NHM-NK2
) = 2(XP 2-fXQ*+XR J-|-XS a)+

8NY\ But by Theor. 6.

2(EFM-EG*-f-EH 2+EK*) = 2(NF*+NG a-fNHa+NKa
)-h

8NEa
. Therefore,

2(EP+EG a-fEHa+EK a
) = 2(XPM-XQa

Jf-XR
a+XS a

)-f

8(NYa+NEa

) ; or,

2(EP-fEG a+EHa+EK 2

)
- 2(XP 2 -f-XQ

t

2+XR 2-fXS 2

)-f

4(EY
2+EZ 2

), (Prop. 1.).

It remains to demonflrate that X is a given point, and that

XY, XZ, are lines given in pofition.

The point O may be found, by bifecting (Fig. X. No. 2.)

GH in if, joining gk, and dividing it in m, fo that^ra ~ ?gk,

and joining fm and dividing it in O, fo that mO = \mfi and

in the fame manner the point N may be found by joining gK,

and making ^/z ~ ks¥*-> and joining »F, and making «N = i»F;

let mn be joined, through O draw Op, and through N draw Nq,

both parallel to EF, and meeting mn in p, q; let EF meet mn in

r, join ON, and through O draw Oj- parallel to mn, meeting

N^ in s.

Then becaufe gm z= %gk y
and gn zr j^K, the line mn is

parallel and equal to jKL Becaufe alfo N» rz £F», Ng zz flrj

and.
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and for the fame reafon OP m %jf*.
Therefore pq- = Or =

\mn ~ ±Kk. But the angle OxN is given, for it is equal to

£EF; and fince Os is given, and Nx — Nq—sq, NO is alfo

given. But (Fig. 10. No. 1.) fince the lines CL, CM, inter-

feding in the point C, are given by pofition, and from the

point E there are drawn to them the perpendiculars EL, EM,

and LM is joined, and bifedted in O, and from O there is

drawn a ftraight line ON given both by pofition and magni-

tude, and YNZ is drawn through N to meet EL, EM in Y, Z,

and fo as to be bifected in N, and from Y and Z, YX, ZX are

drawn parallel to CL, CM ; therefore, by Lemma 4. YX, ZX
are given by pofition ; and confequently the point X, of their

interferon is given, and therefore alfo XP, XQ^ XR, XS.

But EY, EZ, are perpendicular to XY, XZ; and it has been

proved that 2(EF 2+EG 2+EH 2+EK 2
) z=. 4(E

Y

2+EZ 2

) -f

2(XP 2-fXQj4-XR 2+XS a
), and thefe four laft fquares- are

given. Therefore XY, XZ, are the two lines required to be

found, and 2(EF 2-fEG 2+EH 2-fEK 2
) = 4(EY

2+£Z 2)+A 2
.

The point X, found in this proportion, is the centre of gra-

vity of the four points P, Q»_ R, S, where perpendiculars, drawn

from it, meet the four lines given by pofition. It is alfo a

point, fuch, that the fum of the fquares of the perpendiculars

drawn from it, to the lines given by pofition, is a minimum.

Cor. If the ftraight lines (Fig. 11.) AB, BC, CA, be fo fi-

tuated as to form an equilateral figure about a circle, or a femi-

circle ; or if the number of the lines given by pofition be even,

and every two and two interfecl each other at right angles, the

two lines XY, XZ, that may be found, will interfect each other

at right angles.

Let the lines AB, BC, CA, that are given by pofition, form

an equilateral triangle. Let X be the point in that triangle,

which is the centre of gravity of the three points K, L, M,
where
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where perpendiculars drawn from it, meet the lines given by
pofition ; and from X let parallels be drawn to thefe lines,

meeting the perpendiculars from any point E in f g, h.

Since thefe parallels Xf Xg, Xb, interfecl one another in

the point X, fo as to make all the angles round it equal, they

will divide the circumference of the circle which pafTes through

X and E, into three equal arches fg, gb, hf (Lemma 2.).

Therefore N, the centre of the circle, is the centre of gravity

of the three points f g, b, and the line YZ, pafling through N,

and meeting the circumference, will be a diameter of the cir-

cle, and therefore YXZ is a right angle.

THEOREM XIV. Fig. XII. fcfc.

Let any number, m, greater than 3, ofJlraight lines be given by

pofition, three flraight lines may be found, which will be given by

pofition, fuch, that iffrom any point there be drawn perpendiculars

to the line* given by pofition, and to the three lines found, thrice the

fum of the fquares of the perpendiculars to the lines given by pofition,

will be equal to the fum of the fquares of the perpendiculars drawn

to three lines found, multiplied by the number m.

Let m be — 4.

Cafe 1. When the lines (Fig. 12.) AF, BG, CH, DK,
given by pofition, are all parallel. Let a perpendicular from any

point E meet the parallels in the points A, B, C, D, and let L
be the centre of gravity of thefe points. AfTume in AL any

point X, and let Y and Z, on the oppofite fide of L, be fuch, that

LY-fLZ = LX, and alfo LX*-f-LYM-LZ 2 = f(LA2
-f-LB*-f

LO-f-LD2

) ; then if the aflumed point X be given, the points

Y and Z will alfo be given. Draw through the points X, Y, Z,

ftraight lines parallel to AF, and they will be the lines required.

It



Dr STEW ARTs THEOREMS. 127

It is plain that L is the centre of gravity of the points

X, Y, Z, and becaufe it is alfo the centre of gravity of the

points A, B, C, D,

3(EAM-EBM-EC*-|-ED*) = 3(LA*-f-LBM-LO+U>)+
3.4.EL 2

,
(Theor. 6.) ; and, for the fame reafon,

4(EX
2+EY2+EZ*) - 4(LX2+LY2+LZi

)+4. 3.EL\

But by conftruclion,

3(LA 1+LB i+LC 2+LD 2

) rr 4(LX*+LYM-LZ 2
). Therefore,

3(EA
2+EB 2 -f-EC

2 -fED 2
) rz 4(EX

2+EY 2+EZ 2
).

Cafe 2. When the lines (Fig. 13.) AB, AC, AD, AE, given

by pofition, interfect one another in the fame point A.

Let G be the centre of gravity of the four points B, C, D, E,

in the circumference of the circle of which AF is the diameter,

(Theor. 6.), and let AH, AK, be two lines, whofe pofition is

given, fuch, that 2(FB 2+FC 2+FD 2+FE 2
) c= 4(FH

2-fFK 2

),

(Theor. 12.). From any point X in the circumference draw,

through G, the line XGL, fo that XG — 2GL ; and through

L draw YLZ to meet the circumference in Y, Z, and fo as to

be bifefted in L. Join AX, AY, AZ, and FX, FY, FZ.

3(FB i+FC 2+FD 2+FE I
) = 6(FH'+FK 2

), (Theor. 12.), and

4(FX
2+FY 2+FZ 2

) = 6(FH 2 -fFK 2
) = 3(FB 2+FC 2 -j-FD 2

-f-FE 2
). Therefore AX, AY, AZ, are the three lines required

to be found.

Cafe 3. When the lines (Fig. 14. No. 1.) AB, BC, CD,

DA, are not parallel, and do not interfect one another in the

fame point.

Let X be a point fo related to the lines AB, BC, CD, DA,

that it {hall be the centre of gravity of the four points L, M,
N, O, where they are interfecled by the perpendiculars XL,
XM, XN, XO, drawn to them from X, (Theor. 13.) j and let

XP, XQ^XR, XS, be drawn from X parallel to AB, BC, CD, DA,
and let them meet the perpendiculars to thefe lines, from E, in

P,
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P, Q^ R, S. Let Xa, Xb, Xc, be three flraight lines, fuch,

that 3(EP 2+EQ2+ER 2 -|-ES 2
) = 4(E«

2+E£ 2 -|-Ec
2
), (Cafe 2.

of this). Defcribe a triangle def (Fig. 14. No. 2.) having the

angle def— aXb, and the angle dfe ~ bXc. Let£- be a point in

that triangle, fuch, as to be the centre of gravity of the three

points h, k, /, where perpendiculars drawn from it meet the fides,

(Theor. 13.). Defcribe a fquare = i(XL 2+XM 2+XN 2+
HO 2

), and divide it into three fquares whofe fides Xm, Xn,

Xo, fhall have the mutual ratios of gh. gk, gl. Through X
draw Xm, Xn, Xo, perpendicular to Xa, Xb, Xc, and through

tn, », 0, draw mp, nq, qp, perpendicular to Xm, Xn, Xo, and

meeting JLa, ¥J), Er, in x, y, z. We have, by Theor. 13.

3(EF 2 -fEG 2+EH'+EK 2
)
-

3(EP
3+EQ^+ER 2 +ES 2

)+
3(XL 2+XM 2+XN*+X0 2

), and alfo

4(Ex
2 +Ej 2+Es 2

) rr 4(Ea
2 +E£ 2 +E<- 2

)+4(Xw
J+X« 2+X* a

).

But by conftruction,

3(EP 2+EQH~ER 2 +ES J

) = 4(Ea t +-EJ a+Er 9
), and by Cafe 2.

of this, 3(XL
2+XM 2 -fX0 2+XN 2

) = 4(X^
2+X« 2 +Xo 2

).

Therefore,

3(EF 2+EG 2+EH 1+EK 2
) = 4(E^

i +Ej/ t +Ejs 2
). Therefore

mp, nq, qp, are the lines required to be found.

The three lines found in this Theorem are determined, in their

pofition, only relatively to one another, and not abfolutely j

becaufe, in the conftruclion of each of the cafes, an arbitrary

fuppofition is unavoidably introduced, and of confequence there

are innumerable fets of lines, within certain limits however,

that all equally anfwer the conditions required in the propor-

tion. When one of thefe is affumed as given in pofition, the

other two are necelfarily determined.

The four propofitions which follow in Dr Stewart's book

are extenfions of four that have already been demonftrated

here, viz. the 10th, 12th, 13th and i4th \ and are related to

them juft as the 7th of the preceding is to the fixth, or the 9th

to the 8th. The purpofe of them is to apply what has been

demonftrated
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demonftrated of the fquares of the perpendiculars in Prop. 10.

&c. to any rectilineal figures whatever, each given in fpecies,

defcribed on thofe perpendiculars.

Their demonftrations are all derived in the fame manner

from thofe of their correfponding propofitions, and it will there-

fore be fufEcient, at prefent, to give the demonftration of one of

them. I have made choice of the 16th, as the 15th is only the

fimpleft cafe of the 7th, viz. when all the points given, in that

Theorem, are in the fame ftraight line.

THEOREM XVI. Fig. VIII.

Let there be any number, 771, ofJlraight lines AB, AC, AD, AE,

&c given by po/ition, interfering one another in the point A, and

let a, b, c, d, &c. be given magnitudes, as many in number as there

are lines given by pofition, twoJlraight lines AX, AY, may be found

\

which will be given by pofition, fucb y
that if from any point F there

be drawn FB, FC, FD, FE, &c. perpendicular to AB, AC, AD,
AE, &c. and FX, FY, perpendicular to AX, AY,

FB*+- FO+- FD>+ -FE* &c. = ^^^^c.

('a 'a 'a 2a ' '

Let m n 4. Let G be the centre of the circle which pafTes

through the points A, B, C, D, E and F ; and let H be the cen-

tre of gravity of weights proportional to the magnitudes a, b,

c, d, placed at the points B, C, D and E. Join GH ; and let

XY, at right angles to GH in H, meet the circumference of

the circle ABDF in X and Y : AX, AY, are the lines required

to be found..

For it may be mown, juft as in Theor. T2. by means of a

lemma fimilar to the 3d, that AX and AY make given angles

Vol. II. r with
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with AB, and are therefore given in pofition. But by Theor. 7.

GB*+4- GC2+-fGDH--f GE- = °~^GX^ =

HBM-^HD+^HDH-4hE* = SSSfifafc Now,

a+b+c+J a+b+c+J,-—GX* = _JL(GX.+GY,) _

7—(GH*+HX2
), by Prop. 1. Therefore*

HB»+~HC4-fHD"+4hE* = ^±^HX*.

Again, by Theor. 7. FBM FO -f— FD* 4- -— FE*
' ' 'a 'a 'a

HB-+4-HC'+-^-HD'+4hE-+ ^±^HP ; therefore,

FB>+ 4" FC«+ -f FD*+ -fFE
' = '-—^(HX-+HF-), or, fince

HX'+HF* = ^(FX'+FY1
), FB i+4fC'+4fD«+4-fE* =

I+*£±-'(FV+FY»)..

Cor, If from any point, as F, ftraight lines be drawn in given

angles to the lines which are given by pofition, and which interfect

in one point, two ftraight lines may be found which will be given

by pofition, fuch, that if perpendiculars from F be drawn to

them, the fum of the fquares of the lines drawn in given an-

gles, will be equal to the fpace to which the fum of the fquares

of the perpendiculars has a given ratio.

This
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This corollary is evident, becaufe the lines drawn from F,

making given angles with AB, AG, 8cc. will have given ratios

to the perpendiculars FB, FC, &c.

The 17th Theorem is, That if a, b, c, &c. be any magnitudes

as above, and if the figure be conjlrucled as in Theor. 13. (Fig. 10.J,

EP+- EGH--EH*+-EK' &c. = *'***"•*'•
(EY- +

a ' a 2a

EZ 2
)-f-A

2
, A2 being a given fpace. This is demonftrated from

its relation to the 13th, in the fame manner with the preceding,

and fo alfo is the 18th from the 14th. The 18th is, That if a,

b, e, &c. be any given magnitudes, and if the fame things be fup-

pofed as in Theor, 14. (Fig. 14.) three Jiraight lines mp, nq, qp,

may befound, fuch, that EF*+ -£-EG2
-f- -^EH*-{-~ E&% &c- =

We proceed now to a proportion that relates to the fourth

powers of the perpendiculars.

THEOREM XXVII. Fig. XV.

Let there be any number, m, of given points A, B, C, &c. two

Jiraight lines may be found, which will be given by prfition, and like-

wife a point D, fuch, that iffrom any point E, there be drawn EY,

EZ, perpendicular to the two lines found, and if EA, EB, EC, &c.

and ED be joined, then, {makin? A* — a given fpace, and B 4 zz

the fourth power of a given line,)

AE 4-fBE 4
-f-CE* &c. s mOL 4

-f-

A

2(EYH-EZ2)-fB 4
.

r z Let
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Let m be — 3. Let D be the centre of gravity of the three

points A, B, C ; join AD, BD, CD ; from E draw EF, EG, EH
perpendicular to AD, BD, CD; in AD take DK — \ \D, in

BD take DL = iBD, and ij DC take DM = fDC. Then,

AE2 = DE2+AD 2—2AD.DF
BE2 = DE2+BDH-2BD.DG
CE 2 — DE2-f-CD 2—2CD.DH. Therefore,

AE 4 = DE 4-f-2AD\DE2—4AD 3 .DF-r-AD 4—4DE2.AD.DF-f-

4AD2.DF2
.

BE 4 = DE 4+2BD2.DE2+4BD 3 .DG+BD 4+4DE2.BD.DG+
4BD\DG\
CE 4 = DE 4+2CD 2.DE2—4CD'.DH+CD 4—4DE.CD.DH-f
4CD 2.DH 2

. But becaufe D is the centre of gravity of the three

points A, B, C, AD.DF-f-CD.DH = BD.DG. Therefore,,

making AE 4-f-BE 4-fCE 4 = S 4
, we (hall have

fAD 2.DE 2

] f—AD'.DF] [AD2.DF2

]
fAD 4

S 4=3DE 4+2JRD 2.DE2 +4 +BD 3.Dg[+4^BD 2.DG 2WbD 4
'

lCD 2.DE\) I—CD'.DHl lCD\DH*J I CD*

But DE2 = EF2
-fDF2 = EG 2+DG 2 = EH 2

-fDH2
. There-

fore,

fAD 2.EF2

) fAD2 DF2
1 f—AD 3 .DFj (AD 4

S 4=3DE 4+2]BD 2.EG 2 +6 BD\DG4+4]+BD 3.DGf+ BD 4

ICD 2.EH2
J ICD\DH 2 J I—CD 3.DHJ ICD 4

AD2.EF2
1 (AD 2(6DF2—4AD.DF-fAD2

)]

BD2.EG 2
}-f- BD*(6DG 2

-f4BD.DG+BD 2
) L

CD2.EH 2
J ICD 2(6DH2—4CD.DH-f-CD 2 )i

But 3DK = AD ; 3DL zz BD, and 3DM = CD ; and confe-

quently 9DK2 = AD2
, oDL* =: BD 2

, and 9DM2 = CD2
.

Therefore, S 4 = 3DE4
-f

Or, S 4 = 3DE 4+2-

2

*AD2.EF2
") fAD2(6DF 2-

BD2.EG 2 H-
.CD2.EH*J

s—I2DK.DF-T-6DK')
} f3

DK\AD2

]

BD (6DG 2-f-i2DL.DG-r-6DL) +< 3DL 2.BD* L
-CD 2^6DH2— 1 2DM.DH-I-6DM 2

) I IjDiM'.CD'J:

Or„
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fAD*.EFM rAD\FK
Or, S 4 z= 3DE 4+2^ BD'.EG* I +6J BD*.LG 2

CD\EH*J [CD2.MH

Join EK., and on it as a diameter defcribe the circle KFPENQ,
draw the diameter FN and divide it in O, fo that FO = 3ON,

and through O draw PQ^ perpendicular to FN, meeting the

circumference in P, Qj and join K.P, KQj, EP, EQ^ In the

fame manner, join EL, and on it as a diameter defcribe the

circle GVLRTE, draw the diameter GR, and divide it in S,

fo that GS zz 3SR ; through S draw TV perpendicular to GR,
meeting the circumference in T, V ; and join L.T, LV, ET,

EV. In the fame manner alfo join EM, and on it as a diame-

ter defcribe the circle HZEX<;M, draw the diameter HX, and

divide it in Y, fo that HY =. 3YX ; through Y draw Za per-

pendicular to HX, meeting the circumference in Z, a 5 and

join MZ. Ma, EZ, E*. Then, FK = EN ; LG = ER ; and

MH = EX. Therefore,

rAD'.EFM fAD'.ENM fAD*|
S 4 = 3DE 4-f2JBD^EG4-f-6]BD*.ER 2

Uf-f BD 4
[. But

lCD\EH*J lCD 2 .EX 2
J [CD 4

J

2EF 2+6EN 2=8FO.ON+8E0 2 =8(OP 2+E0 2 )rr4(EP
2+EQJ.

In the fame manner, 2EG 2+6ER 2 =: 8GS.SR+8ES 2 -
8(TS 2 -fES a

) = 4(ET*+EV 2

). In the fame manner alfo,

2EH'+6EX 2 = 8HY.YX-J-8EY 2 == 8(ZY 2 -J-EY 2
) =:

4(EZ 2 +Ea 2

), Therefore,

fAD 2 (EP'-f-EQ^)l fAD 4
l

S 4 = 3DE 4+4<BD 2 (ET 2+EV 2
) -K BD 4

. Since then there

ICD 2 (EZ 2+E* 2

)
J ICD 4

J

are fix ftraight lines KP, KQ^ LT, LV, MZ, Ma, given by pofi-

tion, and given quantities 4AD 2
,
4AD 2

, 4BD 2
,
4BD 2

,
4CD%

4CD 2

, as many in number as there are lines given by pofition,

therefore, by Theor. 17. two ftraight lines, xy, xz^ may be"

found, which will be given by polition, fuch, that if from the

point
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point E, the perpendiculars EP, EQ^ET, EV, EZ, Ea, be drawn

to KP, KQ^LT, LV, MZ, Ma, and if the perpendiculars Ey,

Ez, be drawn to xy, xz, 4AD 2.EP 2+4AD 2 .EQ^-f-4BD 2.ET 2+
4BD 2 .EN 2+4CD 2 .EZ 2+4CD 2 .E^ 2 =
8(AD 2-fBD 2 -f-CD 2 )(Ey a -fEz 2 )+0 4

. Therefore,

S 4 - 3DE 4+A i (Ey 2+E2 2 )+^ 4+KAD4+BD4+cD 4
). Or,

S 4 - 3DE 4+A 2
(Ejk

2+Ez 2 )+B 4
.

Therefore xy, xz, are the lines, and D the point, required to be

found.

THEOREM XXVIII.

Let there be any number, m, of given points A, B, C, l$c. and let

a, b, c, &C. be given magnitudes, as many in number as there aregiven

points, two Jlraight lines, zy, xz, may be found, which will be given

by pofition, and likewife a point D, fuch, that if from any point E,

there be drawn perpendiculars Ey, Ez, to the two lines found, and

if EA, EB, EC, ED, be joined^

AE2+ABE2+ ^cE 2&c.= fj^^DE 2+A 2 (Ey t 4-E2;

2HB 4
.

The invefligation is perfectly fimilar to the former; only the

point D is not the centre of gravity of the points A, B, C, &c.

but, as in Theor. 7. the centre of gravity of weights, fuppofed

to be placed in thofe points, and proportional to the magnitudes

a, b, c, &c.

The univerfality of the preceding demonOrations is no way
affected by our having always fuppofed m equal to fome parti-

cular number, becaufe the reafoning is the fame, whatever va-

lue be affigned to it.

XIII.
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XIII. Remarks on the Astronomy of the Brahmins.
By John P layfair, A.M. F. R. S. Edin. and

Profejfor ofMathematics in the Univerfity of Edinburgh*

[Read by the Author\ March 2. 1789.]

1. O I N C E the time when Aftronomy emerged from the

k3 obfcurity of ancient fable, nothing is better known

than its progrefs through the different nations of the earth.

With the era of Nabonassar, regular obfervations began

to be made in Chaldea ; the earlieft which have merited the

attention of fucceeding ages. The curiofity of the Greeks

was, foon after, directed to the fame object ; and that ingeni-

ous people was the firft that endeavoured to explain, or connect

by theory, the various phenomena of the heavens. This

work was fuppofed to be fo fully accomplifhed in the Syntaxis

of Ptolemy, that his fyftem, without oppofition or improve-

ment, continued, for more than five hundred years, to direct the

Aftronomers of Egypt, Italy and Greece. After the fciences

were banifhed from Alexandria, his writings made their way
into the eaft, where, under the Caliphs of Bagdat, Aftrono-

my was cultivated with diligence and fuccefs. The Perfian

Princes followed the example of thofe of Bagdat, borrowing

befides, from Trebifond, whatever mathematical knowledge was-

flill preferved among the ruins of the Grecian empire. The con-

quefts of Gengis, and afterwards of Timour, though they re-

tarded, did not ftop the progrefs of Aftronomy in the eaft. The
grandfons of thefe two conquerors were equally renowned for
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their love of fcience : Hulagu reftored Aftronomy in Perfia,

and Ulugh-beigh, by an effort ftill more lingular, eftablifhed

it in Tartary. In the mean time, having patted with the Arabs

into Spain, it likewife found, in Alphonso of Caftile, both a

difciple and a patron. It was carried, foon after, into the north

of Europe, where, after exercifing the genius of Copernicus,
of Kepler, and of Newton, it has become the mod perfect

of all the fciences.

2. In the progrefs which Aftronomy has thus made, through

almoft all the nations, from the Indus to the Atlantic, there is

fcarce a ftep which cannot be accurately traced ; and it is never

difficult to determine what each age, or nation received from

another, or what it added to the general flock of aftronomical

knowledge. The various fyftems, that have prevailed in all

thefe countries, are vifibly connected with one another ; they

are all derived from one original, and would incline us to be-

lieve, that the manner in which men begin to obferve the hea-

vens, and to reafon about them, is an experiment on the human
race, which has been made but once.

It is, therefore, matter of extreme curiofity to find, beyond

the Indus, a fyftem of aftronomical knowledge that appears to

make no part of the great body of fcience, which has traverfed,

and enlightened the other countries of the earth ; a fyftem that

is in the hands of men, who follow its rules without underftand-

ing its principles, and who can give no account of its origin,

except that it lays claim to an antiquity far beyond the period,

to which, with us, the hiftory of the heroic ages is fuppofed to

extend.

3. We owe our firft knowledge of this aftronomy to M. la

Loubere, who, returning, in 1687, from an embafTy to Siam,

brought with him an extract from a Siamefe manufcript, which

contained tables, and rules, for calculating the places of the fun

and moon *. The manner in which thefe rules were laid

down
* Mem. de PAcad. des Sciences, torn. 8, p. 281. &c.
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down, rendered the principles, on which they were founded, ex-

tremely obfcure ; and it required a commentator, as converfant

with agronomical calculation as the celebrated Cassini, to ex-

plain the meaning of this curious fragment. After that pe-

riod, two other fets of aftronomical tables were fent to Paris,

by the miffionaries in Hindostan ; but they remained un-

noticed, till the return of M. le Gentil from India, where he

had been to obferve the tranfit of Venus in 1769. 1 his Aca-

demician employed himfelf, during the long ftay, which his

zeal for fcience induced him to make in that country, in ac-

quiring a knowledge of the Indian aftronomy. The Brahmins

thought they faw, in the bufinefs of an Aftronomer, the marks

of a Cajl, that had fome affinity to their own, and began to

converfe with M. le Gentil, more familiarly than with other

ftrangers. A learned Brahmin of Tirvalore, having made a

vifit to the French Aftronomer, inftrucled him in the methods,

which he ufed for calculating eclipfes of the fun and moon, and

communicated to him the tables and rules, that are publifhed

in the Memoirs of the Academy of Sciences, for 1772. Since

that time, the ingenious and eloquent author of the tiiftory of

Aftronomy, has dedicated an entire volume to the explanation,

and comparifon of thefe different tables, where he has deduced,

from them, many interefting conclufions *. The fubject indeed

merited his attention ; for the Indian aftronomy has all the pre-

cifion neceffary for refolving the great queftions, with refpecl to

its own origin and antiquity, and is by no means among the

number of thofe imperfect fragments of ancient knowledge,

which can lead no farther than conjecture, and which an Aftro-

nomer would gladly refign to the learned refearches of the An-
tiquary, or the Mythologift.

4. It is from thefe fources, and chiefly from the elaborate

inveftigations of the laft mentioned work, that I have felected

Vol. II. / the

* Trait6 de l'Aftronomie Indienne et Orientale, par M. Bail ly. Paris, 1787.
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the materials of the paper, which I have now the honour to lay be-

fore this Society ; and it is perhaps neceffary that I mould make
fome apology for prefenting here, what can have fo little claim,

to originality. The fact is, that notwithstanding the moft pro-

found refpecl, for the learning and abilities of the author

of the AJlronomlf Indienne', I entered on the ftudy of that work,

not without a portion of the fcepticifm, which whatever is new
and extraordinary in fcience ought always to excite, and fet

about verifying the calculations, and examining the reafonings

in it, with the moft fcrupulous attention. The refult was, an

entire conviction of the accuracy of the one, and of the folidity

of the other ; and I then fancied, that, in an argument of

fuch variety, I might perhaps do a ferviee to others, by pre-

fenting to them, that particular view of it, which had ap-

peared to me the moft ftriking. Such, therefore, is the ob-

ject of thefe remarks ; they are directed to three different

points : The firft is to give a fhort account of the Indian

aftronomy, fo far as it is known to lis, from the four fets of

tables above mentioned ; the fecond, to ftate the principal

arguments, that can be deduced from thefe tables, with refpecl

to their antiquity J
and the third, to form fome eftimate of the

geometrical fkill, with which this aftronomical fyftem is con-

ftrucled. In the firft, 1 have followed M. Bailly clofely ; in

the fecond, though I have fometimes taken a different road, I have

always come to the fame conclufion ; having aimed at nothing

fo much, as to reduce the reafoning into a narrow compafs, and

to avoid every argument that is not purely aftronomical, and

independent of all hypothefls ; in the third, I have treated of a

queftion which did not fall within the plan of M. Bailly's

work, but have only entered on it at prefent, leaving to fome

future opportunity, the other difcuflions to which it leads.

5. The aftronomy of India, as you already perceive, is con-

fined to one branch of the fcience. It gives no theory, nor

even any defcription of the celeftial phenomena, but fatisfies

itfelf
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itfelf with the calculation of certain changes in the heavens,

particularly of the eclipfes of the fun and moon, and with the

rules and tables by which thefe calculations mud be performed.

The Brahmin, feating himfelf on the ground, and arranging

his fhells before him, repeats the enigmatical verfes that are to

guide his calculation, and from his little tablets of palm leaves,

takes out the numbers that are to be employed in it. He ob-

tains his refult with wonderful certainty and expedition ; but

having little knowledge of the principles on which his

rules are founded, and no anxiety to be better informed, he is

perfectly fatisfied, if, as it ufually happens, the commencement

and duration of the eclipfe anfwer, within a few minutes, to

his prediction. Beyond this his agronomical enquiries never

extend ; and his obfervations, when he makes any, go no far-

ther than to determine the meridian line, or the length of the

day, at the place where he obferves.

The objects, therefore, which this aftronomy prefents to us,

are principally three. 1. Tables and rules for calculating the

places of the fun and moon : 2. Tables and rules for calcu-

lating the places of the planets : 3. Rules by which the phafes

of eclipfes are determined. Though it is chiefly to the firft of

thefe that our attention at prefent is to be directed, the two laft

will alfo furnifh us with fome ufeful obfervations.

6. The Brahmins, like all other Aftronomers, have diftin-

guiihed from the reft of the heavens, that portion of them,

through which the fun, moon and planets continually circulate.

They divide this fpace, which we call the zodiac, into twenty-

feven equal parts, each marked by a group of ftars, or a con-

ftellation *. This divifion of the zodiac is extremely natural

in the infancy of aftronomical obfervation ; becaufe the moon
completes her circle among the fixed ftars, nearly in twenty-

feven days, and fo makes an actual divifion of that circle

f 2 into

* Mem. fur l'Aftronomie des Indiens, par M. i,e Ge*ttl, H'ft. de '.'Acad des

Scien. 1772, 11. P. 207. The phraie which we here trauflate conjlellatims, fignifies

the places of the moon in the twelve Jigns.
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into twenty-feven equal parts. The moon too, it muft be re-

membered, was, at that time, the only inftrument, if we may
fay fo, by which the pofitions of the ftars on each fide of her

path could be afcertained ; and when her own irregularities

were unknown, Ihe was, by the rapidity of her motion eaft-

ward, well adapted for this purpofe. It is alfo to the phafes of

the moon, that we are to afcribe the common divifion of time

into weeks, or portions of feven days, which feems to have

prevailed almoft over the whole earth *. The days of the

week are dedicated by the Brahmins, as by us, to the feven

planets, and what is truly fingular, they are arranged precifely

in the fame order.

7. With the conftellations, that diftinguifh the twenty-feven

equal fpaces, into which their zodiac is divided, the Aftxonomers

of India have connected none of thofe figures of animals,

which are among us, of fo ancient, and yet fo arbitrary an ori-

ginal. M. le Gentil has given us their names, and configu-

rations f. They are formed, for the mofl part, of fmall groups

of ftars, fuch as the Pleiades or the Hyades, thofe belonging to

the fame conftellation being all connected by ftraight lines.

The firft of them, or that which is placed at the beginning of

their zodiac, confifts of fix ftars, extending from the head of

Aries to the foot of Andromeda, in our zodiac, and occupying

a fpace of about ten degrees in longitude. Thefe conftellations

are far from including all the ftars in the zodiac. M. le

Gentil remarks, that thofe ftars feem to have been felecled,

which are beft adapted for marking out, by lines drawn be-

tween them, the places of the moon in her progrefs through

the heavens.

At the fame time that the ftars in the zodiac are thus ar-

ranged into twenty-feven conftellations, the ecliptic is divided,

as with us, into twelve figns of thirty degrees each. This di-

vifion

* Mem. Acad, des Scien. 1772. II. P. 189.

\ Ibid, 209.
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vifion is purely ideal, and is intended merely for the purpofe

of, calculation. The names and emblems by which thefe figns

are expreiTt d, are nearly the fame as with us *
; and as there is

nothing in the nature of things to have determined this coin-

cidence, it rauft, like the arrangement of the days of the

week, be the refult of fome ancient and unknown communi-

cation.

8. That motion by which the fixed ftars all appear to move

eaftward, and continually to increafe their diftance from the

place, that the fun occupies at the vernal equinox, is known to

the Brahmins, and enters into the compofition of all their ta-

bles
"f

. They compute this motion to be at the rate of 54" a-

year ; fo that their annus magnus, or the time in which the fixed

ftars complete an entire revolution, is 24,000 years. This mo-

tion is too quick by fomewhat lefs than 4" a-year ; an error

that will not be thought great, when it is confidered, that

Ptolemy committed one of 14", in determining the fame

quantity*

Another circumftance, which is common to all the tables,

and, at the fame time, peculiar to the Indian aftronomy, is,

that they exprefs the longitude of the fun and moon, by their

diftance from the beginning of the moveable zodiac, and not,

as is ufual with us, by their diftance from the point of

the vernal equinox. The longitude is reckoned in figns of

30 °, as already mentioned, and each degree is fubdivided into

6o', &c. In the divifion of time, their arithmetic is purely

fexagefimal : They divide the day into 60 hours, the hour into

60 minutes, &V. ; fo that their hour is 24 of our minutes,

their minute 24 of our feconds, and fo on.

9, Thesi

* Mem. Acad, des Scien. 1772. II. P. 200. The zodiac they call fodimandalamy car

the circle of ftars.

j- Ibid. 194. Aft. Indienne, p. 43, Sec.
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9. These remarks refer equally to all the tables. We are

now to take notice of what is peculiar to each, beginning with

thofe of Siam.

In order to calculate for a given time, the place of any of

the celeftial bodies, three things are requifite. The firft is, the

pofition of the body in fome pafl inftant of time, afcertained

by obfervation ; and this inftant, from which every calculation

muft fet out, is ufually called the epoch of the tables. The fe-

cond requifite is, the mean rate of the planet's motion, by

which is computed the arch in the heavens, that it mult have

defcribed, in the interval between the epoch and the inftant for

which the calculation is made. By the addition of this, to the

place at the epoch, we find the mean place of the planet, or

the point it would have occupied in the heavens, had its motion

been fubject to no irregularity. The third is, the correction,

on account of fuch irregularity, which muft be added to the

mean place, or fubtracled from it, as circumftances require, in

order to have the true place. The correction thus made is, in

the language of aftronomy, called an equation ; and, when it

arifes from the eccentricity of a planet's orbit, it is called the

equation of the centre.

10. The epoch of the tables of Siam does not go back to any

very remote period. M. Cassini, by an ingenious analyfis of

their rules, finds that it correfponds to the 2 i ft of March, in the

year 6 }8 of our era, at 3 in the morning, on the meridian of

Siam *• This was the inftant at which the aftronomical year be-

gan, and at which both the fun and moon entered the moveable

zodiac. Indeed, it is to be obferved, that, in all the tables, the

aftronomical year begins when the fun enters the moveable zo-

diac, fo that the beginning of this year is continually ad-

vancing with refpecl to the feafons, and makes the complete

round of them in 24,000 years,

From

* Mem. Acad. Scien. torn. 8. p. 312. Aft. Indienne, p. IX. § 14.
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From the epoch above mentioned, the mean place of the fun

for any other time is deduced, on the fuppolition that in 800

years, there are contained 292,207 days*. This fuppofition in-

volves in it the length of the fydereal year, or the time that

the fun takes to return to the beginning of the moveable zo-

diac, and makes it confift of 365 d. 6 b. 12', 36" f. From

this, in order to find the tropical year, or that which regulates

the feafons, we muft take away 21', 55", as the time which the

fun takes to move over the 54.", that the ftars are fuppofed to

have advanced in the year ; there will remain 365 d. 5 h. 50',

41", which is the length of the tropical year that is involved,

not only in the tables of Siam, but likewife, very nearly, in all

the reft \. This determination of the length of the year is but

1', 53", greater than that of De la Caille, which is a degree

of accuracy beyond what is to be found in the more ancient

tables of our aftronomy.

11. The next thing with which thefe tables prefent us, is a

correction of the fun's mean place, which correfponds to what

we call the equation of his centre, or the inequality arifing

from the eccentricity of his orbit, in confequence of which, he

is alternately retarded and accelerated, his true place being, for

one half of the year, left behind the mean, and, for the other,

advanced before it. The point where the fun is placed, when
his motion is floweft, we call his apogee, becaufe his diftance

from the earth is then greateft; but the Indian aftronomy,

which is filent with refpect to theory, treats this point as no-

thing more than what it appears to be, a point, viz. in the

heavens, where the fun's motion is the floweft poflible, and

about 90 ° diftant from that, where his greateft inequali-

ty takes place. This greateft inequality is here made to

be

* Aft. Ind. p. 7. § 6.

f Mem. Acad. Scien. torn. 8. p. 328.

% Aft. Ind. p. 124. The tables of Tirvalore make die year 6" lefs,
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be 2°, 12'*, about t6' greater than it is determined, by the

modern aftronomy of Europe. This difference is very confi-

derable ; but we lhall find that it is not to be afcribed wholly

to error, and that there was a time when the inequality in que-

ftion was nearly of the magnitude here affigned to it. In the

other points of the fun's path, this inequality is diminifhed,

in proportion to the fine of the mean diftance from the apogee,

that is, nearly as in our own tables. The apogee is fuppofed

to be 8o° advanced beyond the beginning of the zodiac, and

to retain always the fame pofition among the fixed ftars, or to

move forward at the fame rate with them f. Though this

fuppofition is not accurate, as the apogee gains upon the

ftars about io" annually, it is much nearer the truth than the

fyftem of Ptolemy, where the fun's apogee is fuppofed abfo-

lutely at reft, fo as continually to fall back among the fixed

ftars, by the whole quantity of the preceffion of the equi-

noxes %.

12. In thefe tables, the motions of the moon are deduced,

by certain intercalations, from a period of nineteen years,

in which fhe makes nearly 235 revolutions ; and it is curious

to find at Siam, the knowledge of that cycle, of which the in-

vention was thought to do fo much honour to the Athenian

Aftronomer Meton, and which makes fo great a figure in our

modern

* The equation of the fun, or what they call the chaiaa, is calculated in the Sia-

inefe tables only for every 15* of the matteiomme, or mean anomaly. Cassini, ubi

fupra, p. 299.

f Aft. Ind. p. 9.

% The error, however, with respect to the apogee, is lefs than it appears to be ;

for the motion of the Indian zodiac, being nearly 4' fwifter than the ftars, is but 6"

flower than the apogee. The velocity of the Indian zodiac is indeed neither the

fame with that of the ftars, nor of the fun's apogee, but nearly a mean between

them.
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modern kalendars *. The moon's apogee is fuppofed to have

been in the beginning of the moveable zodiac, 621 days after

the epoch of the 21ft of March 638, and to make an entire re-

volution in the heavens in the fpace of 3232 days '[. The firft

of thefe Suppositions agrees with Mayer's tables to lefs than a

degree, and the fecond differs from them only by 1 ih , 14 ,
31"

;

and if it be considered that the apogee is an ideal point in the

heavens, which even the eyes of an aftronomer cannot directly

perceive, to have difcovered its true motion, fo nearly, argues

no fmall correctnefs of obfervation.

13. From the place of the apogee, thus found, the inequali-

ties of the moon's motion, which are to reduce her mean to

her true place, are next to be determined. Now, at the oppofl-

tions and conjunctions, the two greateft of the moon's inequa-

lities, the equation of the centre and the evection, both depend

on the diftance from the apogee, and therefore appear but as

one inequality. They alfo, partly, deftroy one another ; fo

that the moon is retarded or accelerated, only by their differ-

ence, which, when greateft, is, according to Mayer's tables,

4 , 57', 4?'"« The Siamefe rules, which calculate only for

oppositions and conjunctions, give, accordingly, but one ine-

quality to the moon, and make it, when greateft, 4 ,
56', not

2' lefs than the preceding. This greateft equation is applied,

when the moon's mean diftance from the apogee is 90 ;

in other Situations, the equation is lefs, in proportion as the

fine of that diftance diminishes %.

14. The Siamefe MS. breaks off here, and does not inform

us how the aftronomers of that country proceed, in the remain-

ing parts of their calculation, which they feem to have under-

Vol. II. / taken,

* The Indian period is more exaft than that of our golden number, by 35'. Aft. Ind.

p. 5. The Indians regulate their feftivals by this period. Ibid. Difc. Prelim, p. viii.

f Aft. Ind. p. 11. & 20.

X Aft. Indienne, p. 13. Cassini Mem. Acad. torn. 8. p. 304.
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undertaken, merely for fome purpofe in aftrology. M. Cassini,

to whom we are indebted for the explanation of thefe tables,

obferves, that they are not originally conftruc'ted. for the meri-

dian of Siam, becaufe the rules direct to take away 3' for the

fun, and 40' for the moon, (being the motion of each for 1^,

13'), from their longitudes calculated as above*. The meri-

dian of the tables is therefore i
A

, 13', or 18 , 15', weft of

Siam ; and it is remarkable, that this brings us very near to the

meridian of Benares, the ancient feat of Indian learning f.

The fame agrees nearly with what the Hindoos call their firft

meridian, which pafTes through Ceylon and the Banks of Ra-

manancor. We are, therefore, authorifed, or rather, we are

neceffarily determined to conclude, that the tables of Siam came

originally from Hindostan.

15. Another fet of aftronomical tables, now in the pofTef-

fion of the Academy of Sciences, was fent to the late M. de

lTsle from Chrifnabouram, a town in the Carnatic, by Father

du Champ, about the year 1750. Though thefe tables have an

obvious affinity to what have already been defcribed, they

form a much more regular and extenfive fyftem of aftronomi-

cal knowledge. They are fifteen in number ; and include, be-

fide the mean motions of the fun, moon and planets, the equa-

tions to the centre of the fun and moon, and two corrections

for each of the planets, the one of which correfponds to its ap-

parent, and the other to its real inequality. They are accompa-

nied alfo with precepts, and examples, which Father du Champ
received from the Brahmins of Chrifnabouram, and which he

has tranflated into French ±„

The

* Mem. Acad. Scien. torn. 8. p. 302. & 309.

\ Aft. Ind. p. 12. It brings us to a meridian 82
,
34', eaft of Greenwich. Benares

is 83 , 11', eaft of the fame, by Rennel's map.

1 Thefe tables are publifhed by M. Bailly, Aft. Ind. p. 335, &c. See alfo p. 31, &c
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The epoch of thefe tables is lefs ancient than that of the for-

mer, and anfwers to the 10th of March at funrife, in the year

149 1 of our era, when the fun was juft entering the moveable

zodiac, and was in conjunction with the moon; two circum-

flances, by which almoft all the Indian eras are diftinguiihed.

The places, which they affign, at that time, to the fun and moon,

agree very well with the calculations made from the tables of

Mayer, and De la Caille. In their mean motions, they in-

deed differ fomewhat from them ; but as they do fo equally

for the fun and moon, they produce no error, in determining

the relative pofition of thefe bodies, nor, of confequence, in

calculating the phenomena of eclipfes. The fun's apogee is

here fuppofed to have a motion fwifter than that of the fixed

ftars, by about 1" in nine years, which, though it falls greatly

fhort of the truth, does credit to this aftronomy, and is a ftrong

mark of originality. The equation of the fun's centre is fome-

what lefs here than in the tables of Siam ; it is 2% 10', 30";

the equation of the moon's centre is 5 , 2', 47" ; her path,

where it interfecls that of the fun, is fuppofed to make an an-

gle with it of 4 ,
30', and the motions, both of the apogee

and node, are determined very near to the truth.

16. Another fet of tables, fent from India by Father Patou-
illet, were received by M. de l'Isle, about the fame time

with thofe of Chrifnabouram. They have not the name of any

particular place affixed to them ; but, as they contain a rule

for determining the length of the day, which anfwers to the

latitude of 16 °, 16', M. Bailly thinks it probable that they

come from Narfapour *.

The precepts and examples, which accompany thefe ta-

bles, though without any immediate reference to them, are

confined to the calculation of the eclipfes of the fun and

moon ; but the tables themfelves extend to the motion of the

planets, and very much refemble thofe of Chrifnabouram,

except that they are given with lefs detail, and
(

in a form much
/ 2 more

* Aft. Ind. p. 49, &c.
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more enigmatical *. The epoch of the precepts, which M. Ba i lia

has evolved with great ingenuity, goes back no farther than the

year 1569, at midnight, between the 17th and 18th of March."

From this epoch, the places of the fun and moon are computed,

as in" the tables of Siam, with the addition of an equation,

which is indeed extremely Angular. It refembles that correction

of the moon's motion, which was difcovered by Tycho, and

which is called the annual equation, becaufe its quantity de-

pends, not on the place of the moon, but on the place of the

fun, in the ecliptic. It is every where proportional to the in-

equality of the fun's motion, and is nearly a tenth part of it.

The tables of Narfapour make their annual equation only

~j of the fun's : but this is not their only miftake j for they

direct the equation to be added to the moon's longitude, when
it ought to be fubtracled from it, and vice verfa. Now, it is

difficult to conceive from whence the laft mentioned error

has arifen ; for though it is not at all extraordinary, that the

aftronomers, who conftrucled thefe tables, mould miftake the

quantity of a fmall equation, yet it is impomble, that the fame

obfervations, which informed them of its exiflence, fhould

not have determined, whether it was to be added or fub-

tradted. It would feem, therefore, that fomething accidental

muft have occafioned this error ; but however that be, an

inequality in the lunar motions, that is found in no fyftem

with which the aftronomers of India can have had any com-

munication, is at lead a proof of the originality of their tables.

17. The tables, and methods, of the Brahmins of Tirvalore,

are, in many refpecls, more fingular than any that have yet

been

* They were explained, or rather decyphertd by M. le Gentil in the Memoirs

of the Academy of Sciences for 1784, p. 482, Sec. ; for they were not underftood by the

miffionary who fent them to Europe, nor probably by the Brahmins who inftrufted him.

M. le Gentil thinks that they have the appearance of being copied from inferiptions

on ftone. The minutes and feconds are ranged in rows under one another, not in vertical

columns, and without any title to point out their meaning, or their conneclion. Thefe

tables are publifhed, Mem. Acad. ibid. p. 492, and Aft. Ind. p. 414.
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been defcribed *. The folar year is divided, according to them,

into twelve unequal months, each of which is the ti m ethat the

fun takes to move through one fign, or 30% of the ecliptic.

Thus, Any, or June, when the fun is in the third fign, and

his motion floweft, confifts of 31^, 36^, 38', and Margagy,

or December, when he is in the ninth fign, and his mo-

tion quickeft, confifts only of 29^, 20 h
,

53' \. The

lengths of thefe months, expreffed in natural days, are con-

tained in a table, which, therefore, involves in it the place of

the fun's apogee, and the equation of his centre. The former

feems to be 77 ° from the beginning of the zodiac, and the lat-

ter about 2°, 10', nearly as in the preceding tables. In their

calculations, they alfo employ an aftronomical day, which is

different from the natural, being the time that the fun takes to

move over one degree of the ecliptic ; and of which days there

are juft 360 in a year %.

18. These tables go far back into antiquity. Their e-

poch coincides with the famous era of the Calyougham, that

is, with the beginning of the year 3102 before Christ.

When the Brahmins of Tirvalore would calculate the place of

the fun for a given time, they begin by reducing into days the

interval between that time, and the commencement of the

Calyougham, multiplying the years by 365^, 6h , 12', 30";

and taking away id, 3
/j

, 32', 30", the aftronomical epoch

having begun that much later than the civil ||. They next

find, by means of certain divifions, when the year current be-

gan,

* Tirvalore is a fmall town on the Coromandel coaft, about 12 G. miles well of Ne-

gapatnam, in Lat. io°, 44', and eaflf Long, from Greenwich, 79 ,
42', by Rennel's

map. From the obfervations of the Brahmins, M. le Gentil makes its Lat. to be

io°, 42', 13'. (Mem. Acad. Scien. II. P. 184.) The meridian of Tirvalore nearly

touches the weft fide of Ceylon, and therefore may be fuppoied to coincide with the firft

meridian, as laid down by Father du Champ. There is no redaction of Longitude em-

ployed in the methods of Tirvalore.

f Thefe are Indian hours, &c.

X Mem. Acad, des Scien. II. P. 187. Aft. Indienne, p. 76, &c

||
The Indian hours are here reduced to European.
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gan, or how many days have elapfed fince the beginning of it,

and then, by the table of the duration of months, they re-

duce thefe days into aftronomical months, days, Sfc. which
is the fame with the figns, degrees and minutes of the fun's

longitude from the beginning of the zodiac. The fun's lon-

gitude, therefore, is found.

19. Somewhat in the fame manner, but by a rule flill more

artificial and ingenious, they deduce the place of the moon, at

any given time, from her place at the beginning of the Cal-

yougham *. This rule is fo contrived, as to include at once the

motions both of the moon and of her apogee, and depends on

this principle, according to the very fkilful interpretation of

M. Bailly, that, 1,600,894 days after the above mentioned

epoch, the moon was in her apogee, and 7% 2°, o', 7", diftant

from the beginning of the zodiac ; that after 12,372 days, the

moon was again in her apogee, with her longitude increafed,

o/, 27 °, 48', 10"; that in 3031 days more, the moon is again

in her apogee, with n J
, 7°, 31', 1", more of longitude ; and,

laftly, that, after 248 days, me is again in her apogee, with

27 , 44', 6", more of longitude. By means of the three

former numbers, they find, how far, at any given time, the

moon is advanced in this period of 248 days, and by a table,

exprefling how long the moon takes to pafs through each degree

of her orbit, during that period, they find how far fhe is then

advanced in the zodiac f. This rule is ftrongly marked with

all the peculiar characters of the Indian aflronomy : It is re-

markable for its accuracy, and ftill more for its ingenuity and

refinement ; but is not reduced withal, to its ultimate fim-

plicity.

20. The tables of Tirvalore, however, though they differ

in form very much from thofe formerly defcribed, agree with

them

* Mem. Acad, des Scien. ibid. p. 229. Aft. Ind. p 84.

I M. le Gentil has given this table, Mem. Aead. ibid. p. 261.
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them perfectly in many of their elements. They fuppofe the

fame length of the year, the fame mean motions, and the fame

inequalities of the fun and moon, and they are adapted nearly

to the fame meridian *. But a circumftance in which they

feem to differ materially from the reft is, the antiquity of the

epoch from which they take their date, the year 3102 before the

Chriftian era. We muft, therefore, enquire, whether this epoch

is real or fictitious, that is, whether it has been determined by

actual obfervation, or has been calculated from the modern

epochs of the other tables. For it may naturally be fuppofed,

that the Brahmins, having made obfervations in later times, or

having borrowed from the aflronomical knowledge of other

nations, have imagined to themfelves a fictitious epoch, coinci-

ciding with the celebrated era of the Calyougham, to which,

through

* The accuracy of the geography of the Hindoos, \s in no proportion to that of their

aftronomy, and, therefore, it is impoffible that the identity of the. meridians of

their tables can be fully eftablifhed. All that can be faid, with certainty, is, that the dif-

ference between the meridians of the tables of Tirvalore and Siam is, at moll, but in-

considerable, and may be only apparent, arifmg from an error in computing the difference

cf longitude between thefe places. The tables of Tirvalore are for Long. 79 ,
42' ; thofe

of Siam for 82°, 34' ; the difference is 2°
, $2, not more than may be afcribed to an error

purely geographical.

As to the tables of Chrifnabouram, they contain a reduction, by which it appears,

that the place where they are now ufed is 45' of a degree ealt of the meridian for which

they were originally conftrudted. This makes the latter meridian agree tolerably with that

of Cape Comorin, which is in Long. 77 ,
32', 30', and about half a degree weft of Chrifna-

bouram. But this conclufion is uncertain; becaufe, as M. Bailly has remarked, the

tables fent from Chrifnabouram, and underftood by Father du Champ to belong to that

place, are not adapted to the latitude of it, but to one confiderably greater, as appears

from their rale for afcertaining the length of the day. (Aft. Ind. p. ^^.)

The characters, too, by which the Brahmins diftinguifh their firft meridian, are not

perfectly confiftent with one another. Sometimes it is defcribed as biJecling Ceylon ; and at

other times, as touching it on the weft fide, or even as being as far weft as Cape Comorin.

Lanka, which is faid to be a point in it, is underftood, by Fath. du Champ, to be Ceylon.

M. Bailly thinks that it is the lake Lanka, the fource of the Gogra, placed by M. Ren-

nel, as well as the middle of Ceylon, in Long. 8o°, 42' ; but, from a Hindoo map, in

the Ayeen Akbery, vol. iii. p. 25. Lanka appears to be an ifland which marks the

interfeftion of the firft meridian of the map, nearly that of Cape Comorin. with the equa-

tor ; and is probably one of the Maldivy iflands. See alfo a note in the Ayeen Akbery,.

ibid. p. 36.
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through vanity or fuperdition, they have referred the places of

the heavenly bodies, and have only calculated what they pre-

tend that their ancedors obferved.

21. In doing this, however, the Brahmins mud have fur-

nifhed us with means, almoft infallible, of detecting their im-

podure. It is only for aftronomy, in its mod perfect date, to

go back to the didance of forty-fix centuries, and to afcertain

the fituation of the heavenly bodies at fo remote a period.

The modern adronomy of Europe, with all the accuracy that it

derives from the telefcope and the pendulum, could not venture

on fo difficult a talk, were it not aflided by the theory of gra-

vitation, and had not the integral calculus, after an hundred

years of almod continual improvement, been able, at lad, to

determine the didurbances in our fydem, which arife from the

action of the planets on one another.

Unless the corrections for thefe didurbances be taken into

account, any fydem of adronomical tables, however accurate

at the time of its formation, and however diligently copied

from the heavens, will be found lefs exact for every indant, ei-

ther before or after that time, and will continually diverge

more and more from the truth, both for future and pad ages.

Indeed, this will happen, not only from the neglect of thefe

corrections, but alfo from the fmall errors unavoidably com-

mitted, in determining the mean motions, which mud ac-

cumulate with the time, and produce an effect that be-

comes every day more fenfible, as we retire, on either fide,

from the indant of obfervation. For both thefe reafons, it

may be edablifhed as a maxim, that, if there be given a fydem

of adronomical tables, founded on obfervations of an unknown

date, that date may be found, by taking the time when the

tables reprefent the celedial motions mod exactly.

Here, therefore, we have a criterion, by which we are to

judge of the pretenfions of the Indian adronomy to fo great an-

tiquity. It is true, that, in applying it, we mud fuppofe our

modern
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modern aflronomy, if not perfectly accurate, at leaft fo exact

as to reprefent the celeftial motions, without any fenfible error,

even for a period more remote than the Calyougham ', and this,

confidering the multitude of obfervations on which our aftro-

nomy is founded, the great antiquity of fome of thofe obfer-

vations, and the extreme accuracy of the reft, together with

the amflance derived from the theory of phyfical caufes, may
furely be afTumed as a very reafonable poftulatum. We begin

with the examination of the mean motions.

22. The Brahmins place the beginning of their moveable

zodiac, at the time of their epoch, 54 ° before the vernal equi-

nox, or in the longitude of iox
,
6°, according to our method

of reckoning. Now, M. le Gentil brought with him a deli-

neation of the Indian zodiac, from which the places of the

ftars in it may be afcertained with tolerable exaclnefs *. In

particular, it appears, that Aldebaran, or the firft ftar of Tau-

rus, is placed in the laft degree of the fourth conftellation, or

53 , 20', diftant from the beginning of the zodiac. Alde-

baran was therefore 40' before the point of the vernal equinox,

according to the Indian aftronomy,inthe year 3 102 beforeCHRiST.

But the fame liar, by the belt modern obfervations, was, in the year

1750, in longitude, 2 s
,
6°, 17', 47" ; and had it gone forward,

according to the prefent rate of the preceffion of the equinoxes,

50" j annually, it muft have been, at the era of the Calyougham,

i°, 32', before the equinox. But this refult is to be corrected,

in confequence of the inequality in the preceffion, difcovered

by M. de la Grange f, by the addition of i°, 45', 22", to

the longitude of Aldebaran, which gives the longitude of that

ftar 13' from the vernal equinox, at the. time of the Calyoug-

ham, agreeing, within 5$, with the determination of the In-

dian aftronomy %.

Vol. II. u This

* Mem. Acad. Scien. 1772, II. P. 214. Aft. Ind. p. 129,

f Mem. Acad, de Berlin, 1782, p. 287. Aft. Ind. p. 144.

1 Aft. Ind. p. 130.
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This agreement is the more remarkable, that the Brahmins,

by their own rules for computing the motion of the fixed ftars,

could not have affigned this place to Aldebaran for the begin-

ning of the Calyougham, had they calculated it from a modern

obfervation. For as they make the motion of the fixed ftars too

great by more than 3" annually, if they had calculated backward

from 149 1, they would have placed the fixed ftars lefs advanced

by 4 or 5% at their ancient epoch, than they have actually

done. This argument carries with it a great deal of force ;

and even were it the only one we had to produce, it would

render it, in a high degree, probable, that the Indian zodiac

was as old as the Calyougham.

23. Let us next compare the places of the fun and moon,

for the beginning of the Calyougham, as deduced from the In-

dian and the modern aftronomy. And, firft, of the fun,

though, for a reafon that will immediately appear, it is not to

be considered as leading to any thing conclufive. M. Bailly,

from a comparifon of the tables of Tirvalore with thofe of

Chrifnabouram, has determined the epoch of the former to an-

fwer to midnight, between the 1 7th and 1 8th * of February

of the year 3102 before Christ, at which time the fun was

juft entering the moveable zodiac, and was therefore in longi-

tude io f
,
6°. M. Bailly alfo thinks it reafonable to fuppofe,

that this was not the mean place of the fun, as the nature of

aftronomical tables require, but the true place, differing from the

mean, by the equation to the fun's centre at that time f. This,

it muft be confefled, is the mark of greateft unfkilfulnefs, that

we meet with in the conftrudtion of thefe tables. Suppofing it,

however, to be the cafe, the mean place of the fun, at the time

of

* Aft. Ind. p. no. The Brahmins, however, actually fuppofe the epoch to be 6 hours

Hater, or at funrife, on the fame day. Their miftake is difcovered, as has been faid,

by comparing the radical places in the different tables with one another.

| Aft. Ind. p. 83.
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of the epoch, comes out io r

, 3 , 38', 13". Now, the mean longi-

tude of the fun, from De la Caille's tables, for the fame time,

is jo\ i°, 5', 57", fuppofing the preceffion of the equinoxes

to have been uniformly at the rate it is now, that is, 50" -3- an-

nually. But M. de la Grange has demon ftrated, that the

preceffion was lefs in former ages than in the prefent ; and his

formula gives i°, 45', 22", to be added, on that account, to

the fun's longitude already found, which makes it 10', 2% 51',

19", not more than 47' from the radical place in the tables of

Tirvalore. This agreement is near enough to afford a flrong

proof of the reality of the ancient epoch, if it were not for the

difficulty that remains about confidering the fun's place as the

true, rather than the mean ; and, for that reafon, I am unwil-

ling that any ftrefs fhould be laid upon this argument. The

place of the moon is not liable to the fame objection.

24. The moon's mean place, for the beginning of the Caly-

ougham, (that is, for midnight between the 17th and 18th of

February 3102, A. C. at Benares), calculated from Mayer's

tables, on the fuppofition that her motion has always been at

the fame rate as at the beginning of the prefent century, is

ioJ
, o°, 51', 16"*. But, according to the fame aftrono-

mer, the moon is fubject to a fmall, but uniform accele-

ration, fuch, that her angular motion, in an) one age, is

9" greater than in the preceding, which, in an interval of

4801 years, muft have amounted to 5 , 45', 44". This muft

be added to the preceding, to give the real mean place of the

moon, at the aftronomical epoch of the Calyougham, which is

therefore ioJ
, 6°, 37'. Now, the fame, by the tables of Tir-

valore, is ioJ
, 6°, o'; the difference is lefs than two-thirds of

a degree, which, for fo remote a period, and confidering the

acceleration of the moon's motion, for which no allowance

u 2 could

* Aft. Ind. p. 142, &o The firft meridian is fuppofed to pafs through Benares ; but

even if it be fuppofed 3 farther weft, the difference, which is here 37', will be only in-

creafed to 42'.
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could be made in an Indian calculation, is a degree of accuracy

that nothing but adtual obfervation could have produced.

25. To confirm this conclufion, M. Bailly computes the place

of the moon for the fame epoch, by all the tables to which the

Indian aftronomers can be fuppofed to have ever had accefs *..

He begins with the tables of Ptolemy ; and if, by help

of them, we go back from the era of Nabonassar, to the

epoch of the Calyougham, taking into account the compa-

rative length of the Egyptian and Indian years, together with

the difference of meridians between Alexandria and Tirvalore,

we fhall find the longitude of the fun io°, 2V, 15" greater,

and that of the moon n°, 52', 7" greater than has juft been

found from the Indian tables f. At the fame time that this

fhews, how difficult it is to go back, even for a lefs period than

that of 3000 years, in an aftronomical computation, it affords a

proof, altogether demonftrative, that the Indian aftronomy is

not derived from that of Ptolemy.

The tables of Ulugh Beig are more accurate than thofe

of the Egyptian aftronomer. They were conftrudled in a coun-

try not far from India, and but a few years earlier than 149 1,

the epoch of the tables of Chrifnabouram. Their date is

July 4. at noon, 1437, at Samarcand ; and yet they do not

agree with the Indian tables, even at the above mentioned epoch

of 1491 %. But, for the year 3102 before Christ, their dif-

ference from them, in the place of the fun, is 1 °, 30', and in

that of the moon 6°
; which, though much lefs than the for-

mer differences, are fufficient to fhow, that the tables of India

are not borrowed from thofe of Tartary.

The Arabians employed in their tables the mean motions of

Ptolemy ; the Perfians did the fame, both in the more ancient

tables of Chrysococca, and the later ones of Nassjreddjn ||.
It

is..

* Aft. Ind. p. 1 1.4.

f Ibid. p. 115.

% Ibid. p. 117.

!} Ibid. p. 118,
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is therefore certain, that the aftronomy of the Brahmins is nei-

ther derived from that of the Greeks, the Arabians, the Per-

fians or the Tartars. This appeared fo clear to Cassini,

though he had only examined the tables of Sianr, and knew

nothing of many of the great points which diftinguifh the In-

dian aftronomy from that of all other nations, that he gives it

as his opinion, that thefe tables are neither derived from the

Perfian aftronomy of Chrysococca, nor from the Greek

aftronomy of Ptolemy ; the places they give at their epoch to

the apogee of the fun, and of the moon, and their equation for

the fun's centre, being very different from both *.

26. But, to return to what refpects the moon's acceleration
;

it is plain, that tables, as ancient as thofe of Tirvalore pretend-

to be, ought to make the mean motion of that planet much;

flower than it is at prefent. They do accordingly fuppofe, in

the rule for computing the place of the moon, already defcri-

bed, that her motion for 4383 years, 94 days, reckoned in the

moveable zodiac from the epoch of the Calyougham, is, J
s
, 2

,

o, 7", or 9/, 7 , 45', 1", when referred to the fixed point of

the vernal equinox. Now, the mean motion for the fame in-

terval, taken from the tables of Mayer, is greater than this,

by 2°, 42', 4" f, which, though conformable, in general, to

the notion of the moon's motion having been accelerated, falls,

it muft be confefTed, greatly fhort of the quantity which

Mayer has affigned to that acceleration. This, however, is

not true of all the tables ; for the moon's motion in 438 3 years,

94 days, taken from thofe of Chrifnabouram, is 3 ,
2', to"

lefs than in the tables of Tirvalore X I from which it is reafon-

able to conclude, with M. Ba illy, that the former are, in

reality, more ancient than the latter, though they do not pro-

fefs to be fo : and hence, alfo, the tables of Chrifnabouram

make.;

* Mem. Acad. Scien. torn. 8. p. 286

t Aft. Ind. p. 145.

4 Ibid. p. 12.^..
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make the moon's motion lefs than Mayer's, for the above

mentioned interval, by 5 , 44', 14", which therefore is, ac-

cording to them, the quantity of the acceleration.

27. Now, it is worthy of remark, that if the fame be com-

puted on Mayer's principles, that is, if we calculate how
much the angular motion of the moon for 4383 years, 94 days,

dated from the beginning of the Calyougham, muft have been

lefs than if her velocity had been all that time uniform, and

the fame as in the prefent century, we fhall find it to be

5 , 43', 7", an arch which is only 1', 7", lefs than the former.

The tables of Chrifnabouram, therefore, agree with thofe of

Mayer, when corrected by the acceleration within 1', 7", and

that for a period of more than four thoufand years. From this

remarkable coincidence, we may conclude, with the higheft pro-

bability, that at leaft one fet of the obfervations, on which

thofe tables are founded, is not lefs ancient than the Calyoug-

ham ; and though the poffibility of their being fome ages later

than that epoch, is not abfolutely excluded, yet it may, by
{trict mathematical reafoning, be inferred, that they cannot

have been later than 2000 years before the Chriftian era*.

28. This

* The reafoning here referred to is the following : As the mean motions, in all

aftronomical tables, are determined by the comparifon of obfervations made at a great

diftance of time from one another ; if # be the number of centuries between the begin-

ning of the prefent, and the date of the more ancient obfervations, from which the

moon's mean motion in the tables of Chrifnabouram is deduced ; and if y denote the

fame for the more modern obfervations : then the quantity by which the moon's mo-

tion, during the interval x—y, falls ftiort of Mayer's, for the fame interval, is

If, therefore, m be the motion of the moon for a century in the laft mentioned tables,

m(x—y)—9 (x1—y 1
) will be the mean motion for the interval*

—

y in the tables of

Chrifnabouram. If, then, a be any other interval, as that of 43.83 centuries, the mean

motion afligned to it, in thefe laft tables, by the rule of proportion, will be

—-

—

1 = ma—Qa(x+y), Let this motion, adually taken from the ta-

re—J>

bles
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28. This lad is one of the few coincidences between the agro-

nomy of India and of Europe, which their ingenious hiftorian

has left for others to obferve. Indeed, fince he wrote, every

argument, founded on the moon's acceleration, has become

more worthy of attention, and more conclufive. For that ac-

celeration is no longer a mere empyrical equation, introduced

to reconcile the ancient obfervations with the modern, nor a

fact that can only be accounted for by hypothetical caufes, fuch

as the refinance of the ether, or the time neceflary for the

tranfmiffion of gravity ; it is a phenomenon, which M. de la

Place has*, with great ability, deduced from the principle of

univerfal gravitation, and fhewn to be necefTarily connected

with the changes in the eccentricity of the earth's orbit, dis-

covered by M. de la Grange ; fo that the acceleration of the

moon is indirectly produced by the action of the planets, which

alternately increafing and diminifhing the faid eccentricity, fub-

jects the moon to different degrees of that force by which the

fun difturbs the time of her revolution round the earth. It is

therefore a periodical inequality, by which the moon's motion,

in the courfe of ages, will be as much retarded as accelerated ;

but its changes are fo flow, that her motion has been conftant-

ly accelerated, even for a longer period than that to which the

obfervations of India extend.

A

bles be =: na, then ma—na ~ 9«(x+j')j or *+y = — 5 2,I 9> 1Vi tne prefent

g
cafe. It is certain, therefore, that whatever fuppofition be made with refpecl to the inter-

val between x and y, their fum mult always be the fame, and muft amount to 5219 years.

But that, that interval may be long enough to give the mean motions with exaftnefs,

it can fcarcely be fuppofed lefs than 2000 years ; and, in that cafe, * — 3609 years,

•which therefore is its leaft value. But if 3609 be reckoned back from 1700, it goes

up to 1909 years before Chrjst, nearly, as has been faid.

It muft be remembered, that what is here inveftigated is the limit, or the moft mo-

dern date poflible to be affigned to the obfervations in queftion. The fuppofition that

*

—

y — a, is the moft probable of all, and it gives x — 4801, which correfponds to

the beginning of the Calyougham.

* Mem. Acad, des Scien. 1786, p. 235, &c.
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A formula for computing the quantity of this inequality, has

been given by M. de la Place, which, though only an approxima-

tion, being derived from theory, is more accurate than that which
Mayer deduced entirely from obfervation * ; and if it be taken

inftead of Mayer's, which laft, on account of its fimplicity, I

have employed in the preceding calculations, it will give a

quantity fomewhat different, though not fuch as to affect the

general refult. It makes the acceleration for 4383 years, dated

from the beginning of the Calyougham, to be greater by 17', 39",

than was found from Mayer's rule, and greater confequently by

j6\ 32", than was deduced from the tables of Chrifnabouram.

It is plain, that this coincidence is dill near enough to leave the

argument, that is founded on it,!* in poffemon of all its force,

and to afford a ftrong confirmation of the accuracy of the

theory, and the authenticity of the tables.

That obfervations made in India, when all Europe was

barbarous or uninhabited, and investigations into the moft fub-

tle effects of gravitation made in Europe, near five thoufand

years afterwards, fhould thus come in mutual fupport of

one another, is perhaps the moft ftriking example of the pro-

grefs and viciffitude of fcience, which the hiftory of mankind

has yet exhibited.

29 This, however, is not the only inftance of the fame

kind that will occur, if, from examining the radical places and

mean motions in the Indian aftronomy, we proceed to confider

fome other of its elements, fuch as, the length of the year, the

inequality of the fun's motion, and the obliquity of the eclip-

tic, and compare them with the conclufions deduced, from the

theory of gravity, by M. de la Grange. To that geometer,

phyfical aftronomy is indebted for one of the moft beautiful of

its difcoveries, viz. That all the variations in our fyftem are

periodical ; fo that though every thing, almoft without excep-

tion,

* Mem. Acad, des Scien. 1786, p. 260.
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tion, be fubject to change, it will, after a certain interval, re-

turn to the fame ftate in which it is at prefent, and leave no

room for the introduction of diforder, or of any irregularity

that might conftantly increafe. Many of thefe periods, how-

ever, are of vaft duration. A great number of ages, for in-

flance, rauft elapfe before the year be again exactly of the

fame length, or the fun's equation of the fame magnitude as at

prefent *. An aftronomy, therefore, which profeffes to be fo

ancient as the Indian, ought to differ confiderably from ours in

many of its elements. If indeed thefe differences are irregular,

they are the effects of chance, and muft be accounted errors ;

but if they obferve the laws, which theory informs us that the

variations in our fyftem do actually obferve, they muft be held

as the moft undoubted marks of authenticity. We are to ex-

amine, as M. Bailly has done, which of thefe takes place in

the cafe before us f

.

30. The tables of Tirvalore, which, as we have feen, refer

their date to the beginning of the Calyougham, make the fy-

derial year to confift of 365^, 6b
, 12', 30"; and therefore the

tropical of 365^, 5
b

,
50', 2,5 > which is 1', 46", longer than

that of De la Caille %. Now, the tropical year was in rea-

lity longer at that time than it is at prefent ; for though the fi-

derial year, or the time which the earth takes to return from

one point of fpace to the fame point again, is always of the

fame magnitude, yet the tropical year being affected by the

precefhon of the equinoxes, is variable by a fmall quantity,

which never can exceed 3', 40", and which is fubject to flow,

and unequal alternations of diminution and increafe. A the-

orem, expreffing the law and the quantity of , this variation, has

been inveftigated by M. de la Grange, in the excellent Me-

Vol. II. x moir

* Mem. de PAcad. de Berlin, 1782, p. 170, &c.

f Aft. Ind. p. 160, &c.

J Supra, § 18. and 10.
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moir already mentioned *
; and it makes the year 3102 before

Christ, 40"^ longer than the year at the beginning of the

prefent century f. The year in the tables of Tirralore is there-

fore too great by 1', $"\i

31. But the determination of the year is always from a com-
parifon of obfervations made at a confiderable interval from
one another ; and, even to produce a degree of accuracy much
lefs than what we fee belongs to the tables of Tirvalore, that

interval rauft have been of feveral ages. Now, fays M. Bailly,

if we fuppofe thefe obfervations to have been made in that pe-

riod of 2400 years, immediately preceding the Calyougham, to

which the Brahmins often refer ; and if we alfo fuppofe the

inequality of the preceflion of the equinoxes, to increafe as we
go back, in proportion to the fquare of the times, we fhall find,

that, at the middle of this period, or 1200 years before the be-

ginning of the Calyougham, the length of the year was 365^,

$
!}

,
50', 41", almoft precifely as in the tables of Tirvalore.

And hence it is natural to conclude, that this determination of

the folar year is as ancient as the year 1200 before the Cal-

yougham, or 4300 before the Chriftian era %.

32. In this reafoning, however, it feems impoflible to acqui-

efce ; and M. Bailly himfelf does not appear to have relied on

it with much confidence ||. We are not at liberty to fuppofe,

that the precefuon of the equinoxes increafes in the ratio above

mentioned, or, which is the fame, that the equinoctial points

go back with a motion equably retarded. If, by M. DE

Grange's formula, we trace back, ftep by ftep, the variation

of the folar year, we fhall find, that about the beginning of

the Calyougham, it had nearly attained the extreme point of

one

* Mem. Acad. Berlin, 1782. p. 289.

\ Aft. Ind. p. 160.

% Ibid. p. 161.

||
He fays, " Sans doute il ne peut refulter de ce calcul qu'un appercu."
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one of thofe vibrations, which many centuries are required to

complete ; and that the year was then longer than it has ever

been fince, or than it had been for many ages before. It was

40"^ longer than it is at prefent ; but, at the year 5500 before

Christ, it was only 29" longer than at prefent, inftead of 2',

50", which is the refult of M. Bailly's fuppofition. During

all the intervening period of 2400 years, the variation of the year

was between thefe two quantities ; and we cannot therefore, by

any admiflible fuppofition, reduce the error of the tables to lefs

than 1', 5". The fmallnefs of this error, though extremely fa-

vourable to the antiquity, as well as the accuracy of the Indian

aftronomy, is a circumftance from which a more precife con-

clusion can hardly be deduced.

33. The equation of the fun's centre is an element in the

Indian aftronomy, which has a more unequivocal appearance

of belonging to an earlier period than the Calyougham. The

maximum of that equation is fixed, in thefe tables, at 2°, 10',

32". It is at prefent, according to M. de la Caille, i°, 55'^

that is, 15' lefs than with the Brahmins. Now, M. de laGrange
has fhewn, that the fun's equation, together with the eccentri-

city of the earth's orbit, on which it depends, is fubject to al-

ternate diminution and increafe, and accordingly has been di-

minifhing for many ages. In the year 3102 before our era,

that equation was 2°, 6', 28"f ; lefs, only by 4', than in the

tables of the Brahmins. But if we fuppofe the Indian aftro-

nomy to be founded on obfervations that preceded the Calyoug-

ham, the determination of this equation will be found to be

ftill more exac"l. Twelve hundred years before the commence-

ment of that period, or about 4300 years before our era, it ap-

pears, by computing from M. de la Grange's formula, that

the equation of the fun's centre was actually 2°. 8', 16"; £b

that if the Indian aftronomy be as old as that period, its error

with refpect to this equation is but of 2' *.

x 2 34. The
* Aft. Ind. p. 163.
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34. The obliquity of the ecliptic is another element in which

the Indian aftronomy and the European do not agree, but

where their difference is exactly fuch as the high antiquity of

the former is found to require. The Brahmins make the obli-

quity of the ecliptic 24°. Now, M. de la Grange's formu-

la for the variation of the obliquity*, gives 22', 32", to be

added to its obliquity in 1700, that is, to 23 °, 28", 41", in or-

der to have that which took place in the year 3102 before our

era. This gives us 23 ,
51', 13", which is 8', 4.7", fhort of

the determination of the Indian aftronomers. But if we fup-

pofe, as in the cafe of the fun's equation, that the obfervations

on which this determination is founded, were made 1200 years

before the Calyougham, we fhall find that the obliquity of the

ecliptic was 23 °, 57', 45", and that the error of the tables did

not much exceed 2 f.

$5. Thus, do the meafures which the Brahmins aflign to

thefe three quantities, the length of the tropical year, the equa-

tion of the fun's centre, and the obliquity of the ecliptic, all

agree in referring the epoch of their determination to the year

3102 before our era, or to a period ftill more ancient. This

coincidence in three elements, altogether independent of one

another, cannot be the effect of chance. The difference, with

refpect to each of them, between their aftronomy and ours,

might fingly perhaps be afcribed to inaccuracy ; but that three

errors, which chance had introduced, mould be all of fuch

magnitudes, as to fuit exactly the fame hypothefis concerning

their origin, is hardly to be conceived. Yet there is no other

alternative, but to admit this very improbable fuppofition, or

to acknowledge that the Indian aftronomy is as ancient as one,

or other of the periods above mentioned.

36. This conclufion would receive great additional confirma-

tion, could we follow M. Bailly in his analyfis of the aftro-

nomy
* Mem. Acad. Berlin, 1782, p. 287.

f Aft. Ind. p. 165.



JSTRONOMT of the BRAHMINS. x6$

nomy of the planets, contained in the tables of Chrifna-

bouram *
; but the length to which this paper is already ex-

tended, will allow only a few of the moft remarkable particu-

lars to be felecled.

In thefe tables, which are for the epoch 1491, the mean mo-

tions are given with considerable accuracy, but without an ap-

pearance of being taken from Ptolemy, or any of the aftro-

nomers already mentioned. Two inequalities, called the fchl-

gram and the manda, are alfo diftinguifhed in each of the pla-

nets, both fuperior and inferior f. The firft of thefe is the

fame with that which we call the parallax of the earth's orbit,

or the apparent inequality of a planet, which arifes not from

its own motion, but from that of the obferver ; but whether

it is afcribed, in the Indian aftronomy, to its true caufe, or to

the motion of the planet in an epicycle, is a queftion about

which the tables give no direct information. The magnitude,

however, of this equation is affigned, for each of the planets,

with no fmall exactnefs, and is varied, in the different points

of its orbit, by a law which approaches very near to the truth.

The other inequality coincides with that of the planet's cen-

tre, or that which arifes from the eccentricity of its orbit, and

it is given near the truth for all the planets, except Mercury, by
which, as is no wonder, the firft aflronomers were, every where,

greatly deceived. Of this inequality, it is fuppofed, juft as

in the cafes of the fun and moon, that it is always as the

fine of the planet's diftance from the point of its floweft mo-

tion, or from what we call its aphelion, and is confequently

greateft at 90 ° from that point.

It were to be wifhed that we knew the etymology of the

names which are given to thefe inequalities, as it might ex-

plain the theory which guided the authors of the tables. The
titles of our aftronomical tables, the terms aphelion, heliocentric

or

* Aft. Ind. p. 173, &c.

f Ibid. p. 177.
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*or geocentric place, &c. would difcover the leading ideas of the

Copernican fyftem, were no other defcription of it preferved.

37. In the manner of applying thefe two inequalities, to cor-

rect the mean place of a planet, the rules of this aftronomy

are altogether lingular. In the cafe of a fuperior planet, they

do not make ufe of the mean anomaly, as the argument for

finding out the equation manda, but of that anomaly, when
corrected firft by half the equation fchigram, and afterwards

by half the equation manda *. By the equation of the centre,

obtained with this argument, the mean longitude of the planet

is corrected, and its true heliocentric place confequently found,

to which there is again applied the parallax of the annual orbit,

that the geocentric place may be obtained. The only difficulty

here, is in the method of taking out from the tables the equa-

tion to the centre. It is evidently meant for avoiding fome

inaccuracy, which was apprehended from a more direct method

of calculation, but of which, even after the ingenious remarks

of M. Ba illy, it feems impoffible to give any clear and fatis-

factory account.

38. The manner of calculating the places of the inferior

planets has a great refemblance to the former ; with this differ-

ence, however, that the equation manda, or of the centre, is

applied to correct, not the mean place of the planet, but the

mean place of the fun ; and to this laft, when fo corrected, is

applied the equationfchigram, which involves the planet's elon-

gation from the fun, and gives its geocentric place f. This

neceffarily implies, that the centre, about which the inferior

planets revolve, has the fame apparent mean motion with the

fun : but whether it be a point really different from the fun, or

the fame ; and, if the fame, whether it be in motion or at reft,

are left entirely undetermined, and we know not, whether,

in the aftronomy of India, we have here difcovered a refem-

blance

* Aft. Ind. p. 194.

f Ibid. p. 199, &c.
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blance to the Ptolemaic, the Tychonic, or the Copernican fy-

ftem.

39. These tables, though their radical places are for the year

149 1 of our era, have an obvious reference to the great epoch of the

Calyougham. For if we calculate the places of the planets from

them, for the beginning of the aftronomical year, at that epoch,

we find them all in conjunction with the fun in the beginning

of the moveable zodiac, their common longitude being ioJ
,
6° *.

According to our tables, there was, at that time, a conjunction

of all the planets, except Venus, with the fun ; but they were,

by no means, fo near to one another as the Indian aftronomy

reprefents. It is true, that the exact time of a conjunction

cannot be determined by direct obfervation : but this does not

amount to an entire vindication of the tables ; and there is rea-

fon to fufpect, that fome fuperftitious notions, concerning the

beginning of the Calyougham, and the figns by which nature

muft have diftinguifhed fo great an epoch, has, in this inftance

at leaft, perverted the aftronomy of the Brahmins. There arer

however, fome coincidences between this part of their aftro-

nomy, and the theory of gravity, which muft not be for-

gotten.

40. The firft of thefe refpects the aphelion of Jupiter,

which, in the tables, is fuppofed to have a retrograde motion

of 15 ° in 200,000 years *f,
and to have been, at the epoch of

1491, in longitude $
s

, 21
,
40', 20", from the beginning of

the zodiac. It follows, therefore, that in the year 3102 before

Christ, the longitude of Jupiter's aphelion was y, 27 °, o\

reckoned from the equinox. Now, the fame, computed from

M. de la Lande's tables, is only 3
s
, 16 ,

48', 58"; fo that

there would feem to be an error of more than io° in the tables

of the Brahmins. But, if it be confidered, that Jupiter's orbit-

is

• Aft. Ind. p. 181.

f Ibid. p. 184. § 13.
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is fubject to great difturbances, from the action of Saturn,

which M. de la Lande does not profefs to have taken into

account, we will be inclined to appeal once more to M. DE la
Grange's formulas, before we pafs fentence againfl the Indian

aitronomy *.

From one of thefe formulas, we find, that the true place of the

aphelion of Jupiter, at the time above mentioned, was y, 26%
50', 4c", which is but 10', 40", different from the tables of

Chrifnabouram. The French and Indian tables are therefore

both of them exact, and only differ becaufe they are adapted

to ages near five thoufand years diftant from one another.

41. The equation of Saturn's centre is an inftance of the

fame kind. That equation, at prefent, is, according to M. de

la Lande, 6°, 23', 19" ; and hence, by means of one of the

formulas above mentioned, M. Bailly calculates, that, 3102

years before Christ, it was 7 ,
41', 22"

f. The tables of the

Brahmins make it 7 , 39', 44", which is lefs only by 1', 38",

than the preceding equation, though greater than that of the

prefent century by i°, 16', 25".

42. M. Bailly remarks, that the equations for the other

planets are not given with equal accuracy, and afford no more

fuch inftances as the former. But it is curious to obferve, that

new refearches into the effects, of gravitation, have difcovered

new coincidences of the fame kind ; and that the two great

geometers, who have fhared between them the glory of per-

fecting the theory of dijlurbing forces^ have each contributed his

part to eftablifh the antiquity of the Indian aftronomy. Since

the publication of M. Bailly's work, two other inftances of

an exact agreement, between the elements of thefe tables, and

the conclufions deduced from the theory of gravity, have been

obferved, and communicated to him by M. de la Place, in a

letter, inferted in the Journal des Savans.

In
* Mem. Acad. Berlin. 1782, p.. 246. Aft. Ind. p. 186.

t Aft. Ind. p. 188.
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In feeking for the caufe of the fecular equations, which mo-

dern aftronomers have found it neceffary to apply to the mean

motion of Jupiter and Saturn, M. de la Place has difcovered,

that there are inequalities belonging to both thefe planets,

arifing from their mutual aclion on one another, which have

long periods, one of them no lefs than 877 years j fo that the

mean motion mud appear different, if it be determined from

obfervations made in different parts of thofe periods. " Now,
" I find," fays he, " by my theory, that at the Indian epoch

" of 3102 years before Christ, the apparent and annual
" mean motion of Saturn was 12°, 13', 14", and the Indian

" tables make it 12 , 13', 13".

" In like manner, I find, that the annual and apparent mean
" motion of Jupiter at that epoch was 30 °, 20', 42", precifely

" as in the Indian aftronomy *."

43. Thus have we enumerated no lefs than nine aftronomi-

cal elements f, ,jto which the tables of India aflign fuch values

as do, by no means, belong to them in thefe later ages, but

fuch as the theory of gravity proves to have belonged to them

three thoufand years before the Chriftian era. At that time,

therefore, or in the ages preceding it, the obfervations muft

have been made from which thefe elements were deduced.

For it is abundantly evident, that the Brahmins of later times,

however willing they might be to adapt their tables to fo re-

markable an epoch as the Calyougham, could never think of

doing fo, by fubftituting, inftead of quantities which they had
obferved, others which they had no reafon to believe had ever

exifted. The elements in queftion are precifely what thefe

Vol. II. y aftronomers

* Efprit des Journeaux, Nov. 1787. p. 80.

f The inequality of the preceflion of the equinoxes, (§ 22.) j the acceleration of the

moon ; the length of the folar year ; the equation of the fun's centre ; the obliquity of

the ecliptic ; the place of Jupiter's aphelion ; the equation of Saturn's centre j and the

iaequalities in the mean motion of both thefe planets.
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aftronomers muft have fuppofed invariable, and of which, had

they fuppofed them to change, they had no rules to go by for

afcertaining the variations ; (ince, to the difcovery of thefe

rules is required, not only all the perfection to which aftro-

nomy is, at this day, brought in Europe, but all that which

the fciences of motion and of extenfion have likewife attained.

It is no lefs clear, that thefe coincidences are not the work
of accident ; for it will fcarcely be fuppofed that chance has

adjufted the errors of the Indian aftronomy with fuch Angu-

lar felicity, that obfervers, who could not difcover the true

flate of the heavens, at the age in which they lived, have fuc-

ceeded in defcribing one which took place feveral thoufand

years before they were born.

44. The argument, however, which regards the originality

of thefe tables, is, in fome meafure, incomplete, till we have

confidered the geometrical principles which have been employed

in their conftruction. For it is not impomble, that when feen

connected by thofe principles, and united into general theo-

rems, they may be found to have relations to the Greek aftro-

nomy, which did not appear, when the parts were examined

fingly. On this fubject, therefore, I am now to offer a few ob-

fervations.

45. The rules by which the phenomena of eclipfes' are de-

duced from the places of the fun and moon, have the moft

immediate reference to geometry ; and of thefe rules, as found

among the Brahmins of Tirvalore, M. le Gen til has given

a full account, in the Memoir that has been fo often quoted.

We have alfo an account of the method of calculation ufed at

Chrifnabouram by Father du Champ*.
It is a neceffary preparation, in both of thefe, to find the time

of the fun's continuance above the horizon, at the place and the

day for which the calculation of an eclipfe is made, and the rule by

which the Brahmins refolve this problem, is extremely fimple

and

* Aft. Ind. p. 355, &c.
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and ingenious. At the place for which they calculate, they

obferve the fhadow of a gnomon on the day of the equinox,

at noon, when the fun, as they exprefs it, is in the middle of

the world. The height of the gnomon is divided into 72c

equal parts, in which parts the length of the fhadow is alfo

meafured. One third of this meafure is the number of mi-

nutes by which the day, at the end of the firft month after the

equinox, exceeds twelve hours ; four-fifths of this excels is the

increafe of the day during the fecond month ; and one third

of it is the increafe of the day, during the third month *.

46. It is plain, that this rule involves the fuppoiition, that,

when the fun's declination is given, the fame ratio every where

exifts between the arch which meafures the increafe of the day

at any place, and the tangent of the latitude ; for that tangent

is the quotient which arifes from dividing the length of the

fhadow by the height of the gnomon. Now, this is not flriclly

true ; for fuch a ratio only fubfifts between the chord of the

arch, and the tangent above mentioned. The rule is, therefore,

but an approximation to the truth, as it neceffarily fuppofes

the arch in queftion to be fo fmall as to coincide nearly with

its chord. This fuppoiition holds only of places in low lati-

tudes ; and the rule which is founded on it, though it may
fafely be applied in countries between the tropics, in thofe that

are more remote from the equator, would lead into errors too

confiderable to efcape obfervation f.

y 2 As

* Mem. Acad, des Scien. II. P. 175.

f To judge of the accuracy of this approximation, fuppofe to be the obliquity of

the ecliptic, and x the excefs of the femidiurnal arch, on the longeft day, above an arch

of 90 , then^Jn. a? = tan. X tan. /at. But if G be the height of a gnomon, and S

S S
the length of its fhadow on the equinoctial day, —- — tan. /at. andJin. x — tan. x .

G G

_, . _ ,S tan.O'xSi tan.O'xS*
''"'.'.".

Therefore x = tan.O x -pr H 7%. +— — + &c. or in minutes of
G ou } 24u*

time,
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As fome of the former rules, therefore, have ferved to fix

the time, fo does this, in fome meafure, to afcertain the place

of its invention. It is the Amplification of a general rule,

adapted to the circumftances of the torrid zone, and fuggefted

to the aftronomers of Hindoftan by their peculiar fituation. It

implies the knowledge of the circles of the fphere, and of fphe-

rical trigonometry, and perhaps argues a greater progrefs in

mathematical reafoning, than a theorem that was perfectly ac-

curate would have done. The firft geometers muft naturally

have dreaded nothing fo much as any abatement in the rigour

of their demonstrations, becaufe they would fee no limits to the

error and uncertainty, in which they might, by that means, be

involved. It was long before the mathematicians of Greece

underftood how to fet bounds to fuch errors, and to afcertain

their utmofl extent, whether on the fide of excefs or defect

;

in this art, they appear to have received the firft leffons fo late

as the age of Archimedes.

47. The

time, reckoned after the Indian manner, * zz 572.957 (taw. x ——I- tan.O^ X
(j

S i

+ &c.)
6G>

If =: 24 , then tan. — .4452, and the firft term of this formula gives x ^

j 72.95 7 x '——-— = —--—, which is the fame with the rule of the Brahmins.

For. that rule, reduced into a formula, is 2x =; —»-—r( 1 + ] =3
G \ 3 15 9 /

C12S 2c65
or x =

G ' G

They have therefore computed the coefficient of with fufficient accuracy j the
G

error produced by the omiffion of the reft of the terms of the feries will not exceed i,

even at the tropics, but, beyond them, it increafes faft, and, in the latitude of 45*,

would amount to 8'.
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47. The Brahmins having thus obtained the variations of

the length of the day, at any place, or what we call the afcen-

fional differences, apply them likewife to another purpofe. As

they find it neceffary to know the point of the ecliptic, which

is on the horizon, at the time when an eclipfe happens, they

have calculated a table of the right afcenfions of the points of

the ecliptic in time, to which they apply the afceniional dif-

ferences for the place in queftion, in order to have the time

which each of the figns takes to defcend below the horizon of

that place *. This is exactly the method, as is well known,

which the moft, fkilful aflronomer, in like circumftances, would

purfue. Their table of the differences of right afcennon is

but for a few points in the ecliptic, viz. the beginning of each

fign, and is only carried to minutes of time, or tenths of a

degree. It is calculated, however, fo far as it goes, with per-

fect accuracy, and it fuppofes the obliquity of the ecliptic, as

before, to be twenty-four degrees-

Such calculations could not be made without fpherical tri-

gonometry, or fome method equivalent to it. If, indeed, we
would allow the leafl fkill pomble to the authors of thefe tables,

we may fuppofe, that the arches were meafured on the circles

of a large globe, or armillary fphere, fuch as we know to have

been one of the firft inftruments of the Egyptian and Greek

aflronomers. But there are fbme of the tables where the arches

are put down true to feconds, a degree of accuracy which a

mechanical method can fcarcely have afforded.

48. In another part of the calculation of eclipfes, a direct

application is made of one of the moft remarkable propo-

rtions in geometry. In order to have the femiduration of

a folar eclipfe, they fubtract from the fquare of the mm of

the femidiameters of the fun and moon, the fquare of a certain

line, which is a perpendicular from the centre of the fun on

the path of the moon ', and from the remainder, they extract

the
* Acad, des Scien. 1772, II, P. 205.
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the fquare root, which is the meafure of the femiduration *.

The fame thing is praclifed in lunar eclrpfes f* Thefe opera-

tions are all founded on a very diilincl conception of what hap-

pens in the cafe of an eclipfe, and on the knowledge of this

theorem, that, in a right-angled triangle, the fquare on the

hypothenufe is equal to the fquares on the other two fides. It

is curious to find the theorem of Pythagoras in India, wrhere,

for aught we know, it may have been difcovered, and from

whence that plrMofopher may have derived fome of the folid, as

well as the vifionary fpeculations, with wliich he delighted to

inftruc"t. or amufe his difciples.

49. We have mentioned the ufe that is made of the femi-

diameters of the fun and moon in thefe calculations, and the

method of afcertaining them, is deferving of attention. For

the fun's apparent diameter, they take four-ninths of his

diurnal motion, and for the moon's diameter, one twenty-

fifth of her diurnal motion. In an eclipfe, they fuppofe the

feclion of the fhadow of the earth, at the diftance of the moon,

to have a diameter five times that of the moon ; and in all

this, there is confiderable accuracy, as well as great fimpli-

city. The apparent diameters of the fun and moon, increafe

and diminifn with their angular velocities ', and though there

be a miftake in fuppofing, that they do fo exactly in the fame

proportion, it is one which, without telefcopes and microme-

ters, cannot eafily be obferved. The fection of the earth's fha-

dow, likewife, if the fun's apparent diameter be given, in-

creafes as the moon's increafes, or as her diftance from the

earth diminifhes, and nearly enough in the fame ratio to juftify

the rule which is here laid down.

50. The hiftorian of the Academy of Sciences, in giving an

account of M. le Gentil's Memoir, has juftly obferved, that

the

* Mem. Acad, des Scien. 1772, II. P. 259.

f Ibid. 241,
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the rule defcribed in it, for rinding the difference between the

true and apparent conjunction, at the time of a folar eclipfe,

contains the calculation of the moon's parallax, but fubftitutes

the parallax in right afcenfion for the parallax in longitude *
;

an error which the authors of this aflronomy would probably

have avoided, had they derived their knowledge from the

writings of Ptolemy. From this fuppofed parallax in longi-

tude, they next derive the parallax in latitude, where we may
obferve an application of the doctrine of fimilar triangles ; for

they fuppofe the firft of thefe to be to the laft in the conflant

ratio of 25 to 2, or nearly as the radius to the tangent of the

inclination of the moon's orbit to the plane of the ecliptic.

We have here, therefore, the application of another geometrical

theorem, and that too proceeding on the fuppofition, that a

fmall portion of the fphere, on each fide of the point which the

fun occupies at the middle of the eclipfe, may be held to coin-

cide with a plane touching it in that point.

51. The remit which the Brahmins thus obtain will be al-

lowed to have great accuracy, if it be confidered how fimple

their rules are, and how long it mufl be fince their tables were

corrected by obfervations. In two eclipfes of the moon,

calculated in India by their method, and likewife obferved

there by M. le Gentil, the error, in neither cafe, exceeded

23' of time, (correfponding to one of 13' of a degree, in

the place of the moon) ; and in the duration and magni-

tude of the eclipfe, their calculation came flill nearer to the

truth f-

52. Since

* Hift. Acad. II. P. 109. Ibid. Mem. 253,-256.

•j- In the language, however, of their rules, we may trace fbme marks of a fabulous

and ignorant age, from which indeed even the altronomy of Europe is not altogether

free. The place of the moon's afcending node, is with them the place of the Dragon or

the Serpent ; the moon's diftance from the node, is literally tranflated by M. le Gentil,

la
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52. Since an inequality was firft obferved in the motions of

the fun or moon, the difcovery of the law which it follows,

and the method of determining the quantity of it, in the

different points of their orbits, has been a problem of the

greateft importance ', and it is curious to inquire, in what man-

ner the aftronomers of India have proceeded to refolve it. For

this purpofe, we muft examine the tables of the chaiaa^ or

equations of the centre for the fun and moon, and of the manda
t

or equations of the centre for the planets. With refpect to the

firft, as contained in the tables of Siam, M. Cassini obferved,

that the equations followed the ratio of the fines of the mean
diftances from the apogee ; but as they were calculated only for

a few points of the orbit, it could not be known with what

degree of exaclnefs this law was obferved. Here, however, the

tables of Chrifnabouram remove the uncertainty, as they give

the equation of the centre for every degree of the mean mo-

tion, and make it nearly as the fine of the diftance from the

apogee.

They do fo
;
however, only nearly ; and it will be found on

trial, that there is, in the numbers of the table, a fmall, but re-

gular variation from this law, which is greateft when the ar-

gument is 30% though even there it does not amount to a mi-

nute. The fun's equation, for inftance, which, when greateft,

or when the argument is 90 , is, by thefe tables, 2°, 10', 32",

fhould be, when the argument is 30 ,
juft the half of this, or

i°, 5', t6", did the numbers in the table follow exaclly the

ratio

la lune ojfenfee du dragon. Whether it be that we have borrowed thefe abfurdities from

India, along with aftrology, or if the popular theory of eclipfes has, at firft, been every

where the fame, the moon's node is alfo known with us by the name of the cauda dra-

conis. In general, however, the fignification of the terms in thefe rules, fo far as we

know it, is more rational. In one of them we may remark considerable refinement;

ayanangfam, which is the name for the reduction made on the fun's longitude, on account

of the preceflion of the equinoxes, is compounded from ayanarn, z courfe, and angfam,

an atom. Mem. Acad. II. P. 251. The equinox is almoft the only point not diftin-

guifhed by a vifible objecl:, of which the courfe or motion is computed in this aftronomy.
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1ratio of the fines of the argument. It is, however, 1 °, 6', 3

and this excefs of 47" cannot have arifen from any miftake

about the ratio of the fine of 30 ° to that of 90 °, which is

fhewn to be that of 1 to 2, by a propofition in geometry *

much too fimple to have been unknown to the authors of thefe

tables. The rule, therefore, of the equations, being propor-

tional exactly to the fines of the argument, is nof what was

followed, or intended to be followed, in the calculation of

them. The differences, alfo, between the numbers computed

by that rule, and thofe in the tables, are perfectly regular, de~

creafing from the point of 30 °, both ways toward the begin-

ning and end of the quadrant, where they vanifh altogether.

These obfervations apply alfo to the tables of Narfapur f,„

and to the moon's equations, as well as to the fun's, with a cir-

cumftance, however, which is not eafily accounted for, viz,-

that the differences between the numbers calculated by M. Cas-

SiNi's rule, and thofe in. the tables, are not greater in the cafe

of the moon than of the fun, though the equation of the latter

be more than double that of the former. They apply alfo to

the tables manda of the planets, where the equations are greater

than the ratio of the fines of their arguments requires, the ex^-

cefs being greateft at 30 , and amounting to fome minutes in

the equations of Saturn, Jupiter and Mars, in which laft it is

greateft of alU

$y.- Though, for thefe reafons, it is plain, that the rule of

M. Cass iNi is not the fame with that of the Brahmins, it cer-

tainly includes the greater part of it ; and if the latter, what-

ever it may have been, were exprefled in a feries, according to

the methods of the modern analyfis, the former would be the

firft term of that feries. We are not, however, much advanced

in our inquiry in confequence of this remark ; for the firft

terms of all the feries, which can, on any hypothefis, exprefs

Vol. II. z the

* Euc. Lib. IV. Prop. 15.

+ See thefe tables, Aft. Ind. p. 414,
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the relation of the equation of the centre to the anomaly of a

planet, are fo far the fame, that they are proportional to the fine

of that anomaly ; and it becomes therefore neceflary to fearch

among thefe hypothefes, for that by which the feries of

fmall differences, defcribed above, may be beft reprefented.

It is needlefs to enter here into any detail of the reafonings

by which this has been done, and by which I have found,

that the argument in the table bears very nearly the fame

relation to the correfponding numbers, that the anomaly

of the eccentric does to the equation of the centre. By the

anomaly of the eccentric, however, I do not mean the angle

which is known by that name in the folution of Kepler's

problem, but that which ferves the fame purpofe with it,

on the fuppofition of a circular orbit, and an uniform an-

gular motion about a point which is not the centre of that

orbit, but which is as diftant from it, on the one fide, as

the earth (or the place of the obferver) is on the other. It is

the angle, which, in fuch an orbit, the line drawn from the

planet to the centre, makes with the line drawn from thence to

the apogee ; and the argument in the Indian tables coincides

with this angle.

This hypothefis of a double eccentricity, is certainly not the

fimpleft that may be formed with refpect to the motion of the

iheavenly bodies, and is not what one would expect to meet with

here ; but it agrees fo well with the tables, and gives the equa-

tions from the arguments fo nearly, efpecially for the moon and

the planets, that little doubt remains of its being the real hy-

pothefis on which thefe tables were conftrucled *.

54. Of

* The formula deduced from this hypothefis, for calculating the equation of the cen-

tre from the anomaly of the eccentric, is the following : Let x be the equation of the

centre, <p the anomaly of the eccentric, e the eccentricity of the orbit, or the tangent of

. 2e*Jin.iq> 2e s/in.cp
half .the greatelt equation j then * =: 2ejin.q>-i -\ - H &c.
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54. Of this, the method employed to calculate the place of

any of the five planets from thefe tables, affords a confirma-

tion. But, in reafoning about that method, it is neceflary to

put out of the queftion the ufe that is made of the parallax of

the annual orbit, or of the fchigram, in order to have the ar-

gument for finding the equation of the centre, which is evi-

dently faulty, as it makes that equation to be affected by a

quantity, (the parallax of the annual orbit), on which it has

in reality no dependence. To have the rule free from error, it

is to be taken, therefore, in the cafe when there is no parallax

of the annual orbit, that is, when the planets are in opposition

or conjunction with the fun. In that cafe, the mean anomaly

is firft corrected by the fubtraction or addition of half the

equation that belongs to it in the table. It then becomes the

true argument for finding, from that fame table, the equation

of the centre, which is next applied to the mean anomaly, to

have the true. Now, this agrees perfectly with the conclufion

above ', for the mean anomaly, by the fubtraction or addition

of half the equation belonging to it in the table, is converted,

almoft precifely, into the anomaly of the eccentric, and be-

comes therefore the proper argument for finding out the equa-

tion, which is to change the mean anomaly into the true *.•

There can be no doubt, of confequence, that the conclufion

we have come to is ftrictly applicable to the planets, and that

the orbit of each of them, in this aftronomy, is fuppofed to

be a circle, the earth not being in its centre, but the angular

z 2 velocity

* This method of calculation is fo nearly exac~r, that even in the orbit of Mars, the

equation calculated from the mean anomaly, rigoroufly on the principle of his angular'

motion being uniform, about a point diftant from the centre, as defcribed above, will

rarely differ a minute from that which is taken out from the Indian tables by this rule.

It was remarked, (§ 37.) that it is not eafy to explain the rules for finding the argument

of the equation of the centre, for the planets. What is faid here explains fully one part

of that rule, viz. the correction made by half the equation manda ; the principle on

which the other part proceeds, viz. the correftion by half the equation fchigram, is ftill

uncertain.
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velocity of the planet being uniform about a certain point, as

far from that centre on the one fide, as the earth is on* the op-

pofite.

55. Between the ftrudture of the tables of the equations

of the fun and moon, and the rules for ufing them, there is

not the fame conliflency ; for in both of them, the argument,

which we have found to be the eccentric anomaly, is ne-

verthelefs treated as the mean. So far as concerns the fun, this

leads to nothing irreconcilable with our fuppofition, becaufe the

fun's equation being fmall, the difference will be inconfiderable,

whether the argument^f that equation be treated as the eccen-

tric or the mean anomaly.

But it is otherwife with refpecl to the moon, where the dif-

ference between confidering the argument of the equation as

the mean, or as the eccentric anomaly, is not infenfible. The

authority of the precepts, and of the tables, are here oppofed

to one another ; and we can decide in favour of the latter, only

becaufe it leads to a more accurate determination of the moon's

place than the former. It would indeed be an improvement on

their method of calculation, which the Brahmins might make

confidently with the principles of their own aflronomy, to ex-

tend to the moon their rule for finding the equation of the

centre for the planets. They would then avoid the palpable

error of making the maximum of the moon's equation at the

time when her mean anomaly is 90 °, and would afcertain her

place every where with greater exaclnefs. It is probable that

this is the method which they were originally directed to

follow.

56. From the hypothecs which is thus found to be the bafis

of the Indian aflronomy, one of the firfl conclufions which pre-

fents itfelf, is the exiflence of a remarkable affinity between

the fyflem of the Brahmins and that of Ptolemy. In

the latter, the fame thing was fuppofed for the five planets,

that



ASTRONOMY of the BRAHMINS. 181

that appears in the former to have been univerfally eftablifhed,

viz. that their orbits were circles, having the earth within

them, but removed at a fmall diflance from* the centre, and

that each planet defcribed the circumference of its orbit, not

with an uniform velocity, but with one that would appear uni-

form, if it were viewed from a point as far above the centre of

the orbit, as that centre is above the earth. This point was, in

the language of Ptolemy's aftronomy, the centre of the

Equant.

Now, concerning this coincidence, it is the more difficult to

judge, as, on the one hand, it cannot be afcribed to accident,

and, on the other, it may be doubted, whether it arifes necef-

farily out of the nature of the fubject, or is a confequence of

fome unknown communication between the aftronomers of

India and of Greece.

The firft hypothefis by which men endeavoured to explain

the phenomena of the celeflial motions, was that of a uniform

motion in a circle, which had the earth for its centre. This

hypothefis was, however, of no longer continuance than till

inflruments of tolerable exaclnefs were directed to the heavens.

It was then immediately difcovered, that the earth was not the

centre of this uniform motion ; and the earth was therefore

fuppofed to be placed at a certain diflance from the centre of

the orbit, while the planet revolved in the circumference of it

with the fame velocity as before. Both thefe fteps^may be ac-

counted neceffary ; and in however many places of the earth,

and however cut off from mutual intercourfe, aftronomy had

begun to be cultivated, I have no doubt that thefe two fuppo-

fitions would have fucceeded one another, juft as they did

among the Greek aftronomers.

But when more accurate obfervations had fhewn the infuffi-

ciency even of thi§ fecond hypothefis, what ought naturally to

be the third, may be thought not quite fo obvious ; and if the

Greeks made choice of that which has been defcribed above, it

may
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may feem to have been owing to certain metaphyfical notion*

concerning the fimplicity and perfection of a circular and uni-

form motion, which inclined them to recede from that fuppo-

fition, no farther than appearances rendered abfolutely necef-

fary. The fame coincidence between the ideas of metaphyfics

and aftronomy, cannot be fuppofed to have taken place in-

other countries ; and therefore, where we find this third hypo-

thefis to have prevailed, we may conclude that it was borrowed

from the Greeks.

57. Though it cannot be denied, that, in this reafoning, there

is fome weight, yet it muft be obferved, that the introduction

of the third hypothecs did not reft among the Greeks altoge-

ther on the coincidence above mentioned. It was one fuited to

their progrefs in mathematical knowledge, and offered almoft

the only fyftem, after the two former were exploded, which

rendered the planetary motions the fubject of geometrical rea-

foning, to men little verfed in the methods of approximation.

This was the circumftance then, which, more than any other,

probably influenced them in the choice of this hypothefis,

though we are not to look for it as an argument ftated in their

works, but may judge of the influence it had, from the fre-

quency with which, many ages afterwards, the aysaiysT^trnt

of Kepler's fyftem was objected to him by his adverfaries ; an

objection to which that great man feemed to pay more attention

than it deferved.

There is reafon therefore to think, that in every country

where aftronomy and geometry had neither of them advanced

beyond a certain point, the hypothefis of the equant would fuc-

ceed to that of a fimple eccentric orbit, and therefore cannot

be admitted as a proof, that the different fyftems in which it

makes a part, are neceffarily derived from the fame fource.

Some other circumftances attending this hypothefis, as it is

found in the Indian tables, go ftill farther, and feem quite in-

confiftent with the fuppofition that the authors of thefe tables

derived
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derived it from the aftronomers of the weft. Yov,firJl, It is ap-

plied by them to all the heavenly bodies, that is, to the fun and

moon, as well as the planets. With Ptolemy, and with all

thofe who founded their fy(terns on his, it extended only to the

latter, infomuch that Kepler's great reformation in aftro-

nomy, the difcovery of the elliptic orbits, began from his

proving, that the hypothefis of the equant was as neceffary to

be introduced for the fake of the fun's orbit, as for thofe of

the planets, and that the eccentricity in both cafes, mud be

bifected. It is, therefore, on a principle no way different from

this of Kepler, that the tables of the fun's motion are com-

puted in the Indian aftronomy, though it mull be allowed, that

the method of ufing them is not perfectly confiftent with this

idea of their conftruction.

2dly, The ufe made of the anomaly of the eccentric in thefe

tables, as the argument of the equation of the centre, is alto-

gether peculiar to the Indian aftronomy. Ptolemy's ta-

bles of that equation for the planets, though they proceed on

the fame hypothefis, are arranged in a manner entirely diffe-

rent, and have for their argument the mean anomaly. The

angle which we call the anomaly of the eccentric, and which is

of fo much ufe in the Indian tables, is not employed at all in

the conftruclion of his *, nor, I believe, in thofe of any other

aftronomer till the time of Kepler ; and even by Kepler it

was not made the argument of the equation to the centre. The
method, explained above, of converting the mean anomaly into

that of the eccentric, and confequently into the argument of

the equation, is another peculiarity, and though fimple and

ingenious, has not the accuracy fuited to the genius of the

Greek aftronomy, which never admitted even of the beft ap-

proximation, when a rigorous folution could be found ; and,

on the whole, if the refemblance of thefe two fyftems, even

with all the exceptions that have been ftated, muft (till be afcribed

to

* Almageft. lib. XI. cap. 9. & 10,
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to fome communication between the authors of them, that com-

munication is more likely to have gone from India to Greece,

than in the oppofite direction. It may perhaps be thought to

favour this laft opinion, that Ptolemy has no where demon-

ftrated the neceffity of affigning a double eccentricity to the

orbits of the planets, and has left room to fufpecl, that autho-

rity, more than argument, has influenced this part of his.

fyftem.

58. In the tables of the planets, we remarked another equation,

{fcbigram) anfwering to the parallax of the earth's orbit, or the

difference between the heliocentric and the geocentric place of

the planet. This parallax, if we conceive a triangle to be

formed by lines drawn from the fun to the earth and to the

planet, and alfo from the planet to the earth, is the angle of

that triangle, fubtended by the line drawn from the fun to the

earth. And fo, accordingly, it is computed in thefe tables ; for

if we refolve fuch. a triangle as is here defcribed, we will find

the angle, fubtended by the earth's diftance from the fun, coin-

cide very nearly with the fchigram.

The argument of this equation is the difference between the

mean longitude of the fun and of the planet. The orbits are

fuppofed circular ; but whether the inequality in queftion was

underftood to arife from the motion of the earth, or from the

motion of the planet in an epicycle, the centre of which re-

volves in a circle, is left undetermined, as both hypothefes may
be fo adjufted as to give the fame refult with refpecl to this in-

equality. The proportional diftances of the planets from the

earth or the fun, may be deduced from the tables of thefe equar

tions, and are not far from the truth*

59. The preceding calculations mud have required the af-

fiftance of many fubfidiary tables, of which no trace has yet

been found in India. Befides many other geometrical propofi*

tions, fome of them alfo involve the ratio, which the diameter

of a circle was fuppofed to bear to its circumference, but which.

we
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we would find it impomble to difcover from them exactly, on

account of the fmall quantities that may have been neglected

in their calculations. Fortunately, we can arrive at this know-

ledge, which is very material when the progrefs of geo-

metry is to be eftimated, from a paflage in the Aycen Ak-

bery
y
where we are told, that the Hindoos fuppofe the dia-

meter of a circle to be to its circumference as 1250 to 3927 *,

and where the author, who knew that this was more accurate

than the proportion of Archimedes, (7 to 22), and believed it to

be perfectly exact, exprefles his aftonifhment, that among fo fim-

ple a people, there mould be found a truth, which, among the

wifeft and mod learned nations, had been fought for in vain.

The proportion of 1250 to 3927 is indeed a near ap-

proach to the quadrature of the circle ', it differs little from

that of Metius, 113 to 355, and is the fame with one

equally remarkable, that of 1 to 3. 141 6. When found in

the fimpleft and moft elementary way, it requires a poly-

gon of 768 fides to be infcribed in a circle ; an operation

which cannot be arithmetically performed without the know-

ledge of fome very curious properties of that curve, and, at

leaft, nine extractions of the fquare root, each as far as ten

places of decimals. All this muft have been accomplifhed in

India ; for it is to be obferved, that the above mentioned

proportion cannot have been received from the mathemati-

cians of the weft. The Greeks left nothing on this fubject more

accurate than the theorem of Archimedes ; and the Ara-

bian mathematicians, feem not to have attempted any nearer

approximation. The geometry of modern Europe can much
lefs be regarded as the fource of this knowledge. Metius and'

VietA were the firft, who, in the quadrature of the circle,

furpaffed the accuracy of Archimedes ; and they flouriihed

at the very time when the Institutes of Akbar were collected

in India.

Vol. II. a a 60. C
* Ayeen Akbery, Vol. III. p. 32.
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60. On the grounds which have now been explained, the

following general conclunons appear to be eftablifhed.

I. The obfervations on which the aftronomy of India is found-

ed, were made more than three thoufand years before the Chri-

ftian era ; and, in particular, the places of the fun and moon, at the

beginning of the Calyougham, were determined by actual ob-

fervation.

This follows from the exact agreement of the radical places

in the tables of Tirvalore, with thofe deduced for the fame

epoch from the tables of De la Caille and Mayer, and efpe-

cially in the cafe of the moon, when regard is had to her acce-

leration. It follows, too, from the polition of the fixed ftars in

refpect of the equinox, as reprefented in the Indian zodiac

;

from the length of the folar year ; and, laftly, from the pofi-

tion and form of the orbits of Jupiter and Saturn, as well as

their mean motions ', in all of which, the tables of the Brah-

mins, compared with ours, give the quantity of the change

that has taken place, juft equal to that which the action of the

planets on one another may be mown to have produced, in the

fpace of forty- eight centuries, reckoned back from the beginning

of the prefent.

Two other of the elements of this aftronomy, the equation

of the fun's centre, and the obliquity of the ecliptic, when
compared with thofe of the prefent time, feem to point to a

period ftill more remote, and to fix the origin of this aftronomy

1000 or T2oo years earlier, that is, 4300 years before the Chri-

ftian era ', and the time necefTary to have brought the arts of

calculating and obferving to fuch perfection as they muft have

attained at the beginning of the Calyougham, comes in fupport

of the fame conclufion.

Of fuch high antiquity, therefore, muft we fuppofe the ori-

gin of this aftronomy, unlefs we can believe, that all the coin-

cidences
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cidences which have been enumerated, are but the effects of

chance ', or, what indeed were ftill more wonderful, that, fome

ages ago, there had arifen a Newton among the Brahmins, to

difcover that univerfal principle which connects, not only the

moft diftant regions of fpace, but the jnoft remote periods of

duration; and a De la Grange, to trace, through the im-

menfity of both, its moft fubtle and complicated operations.

II. Though the aftronomy which is now in the hands of

the Brahmins, is fo ancient in its origin, yet it contains many
rules and tables that are of later conftruction.

The firft operation for computing the moon's place from the

tables of Tirvalore, requires that 1,600,984 days mould be fub-

tracted from the time that has elapfed fince the beginning of

the Calyougham, which brings down the date of the rule to

the year 1282 of our era. At this time, too, the place of the

moon, and of her apogee, are determined with fo much exacl:-

nefs, that it mufl have been done by obfervation, either at the

inflant referred to, or a few days before or after it. At this

time, therefore, it is certain, that aftronomical obfervations

were made in India, and that the Brahmins were not, as they

are now, without any knowledge of the principles on which

their rules are founded. When that knowledge was loft, will

not perhaps be eafily afcertained ; but there are, I think, no.

circumftances in the tables from which we can certainly infer

the exiftence of it at a later period than what has juft been

mentioned \ for though there are more modern epochs to be

found in them, they are fuch as may have been derived from

the moft ancient of all, by help of the mean motions in the

tables of Chrifnabouram *, without any other fkill than is re-

quired to an ordinary calculation. Of thefe epochs, bende what

have been occafionally mentioned in the courfe of our remarks,

there is one (involved in the tables of Narfapur) as late as the

year 1656, and another as early as the year 78 of our era,

a a 2. which
* Ail. Lid. p. 307,
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which marks the death of Salivaganam, one < their princes,

in whofe reign a reform Is faid to have taken piace in the me-

thods of their aftronomy. There is no reference to any inter-

mediate date, from that time to the beginning of the Caly-

ougham. .

The parts of this aftronomy, therefore, are not all of the

fame antiquity ; nor can we judge, merely from the epoch to

which the tables refer, of the age, to which they were originally

adapted. We have feen. that the tables of Chrifnabouram,

though they profefs to be no older than the year 149 1 of our

era, are, in reality, more ancient than the tables of Tirvalore,

which are dated from the Calyougham, or at lead have under-

gone fewer alterations. This we concluded from the flow mo-

tion given to the moon, in the former of thefe tables, which

agreed, with fuch wonderful precifion, with the fecular equa-

tion applied to that planet by Mayer, and explained by M.

de la Place.

But it appears, that neither the tables of Tirvalore or Chrif-

nabouram, nor any with which we are yet acquainted, are the

moft ancient to be found in India. The Brahmins conftantly

refer to an aftronomy at Benares, which they emphatically

flyle the ancient *, and which they fay is not now underftood

by them, though they believe it to be much more accurate than

that by which they calculate. That it is more accurate, is

improbable ; that it may be more ancient, no one who has duly

attended to the foregoing facts and reafonings, will think im-

poflible ; and every one, I believe, will acknowledge, that no

greater fervice could be rendered to the learned world, than

to refcue this precious fragment from obfeurity. If that is

ever to be expected, it is when the zeal for knowledge has

formed a literary fociety among our. countrymen in Bengal,

and while that fociety is directed by the learning and abi-

lities of Sir William Jones. Indeed, the farther difcove-

ries

* Aft. Ind. p. 309. M. le Gentil, Mem. Acad. Scien, 1772. P. II. p. 221.
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ries which may be made with refpect to this fcience, do not in-

tereft merely the aflronomer and the mathematician, but every

one who delights to mark the progrefs of mankind, or is curious

to look back on the ancient inhabitants of the globe. It is

through the medium of aftronomy alone that a few rays from

thofe diftant objects can be conveyed in fafety to the eye of a

modern obferver, fo as to afford him a light, which, though it

be fcanty, is pure and unbroken, and free from the falfe co-

lourings of vanity and fuperflition.

III. The bafis of the four fyftems of aflronomical tables

which we have examined, is evidently the fame.

Though thefe tables are fcattered over an extenfive country,

they feem to have been all originally adapted, either to the fame

meridian, or to meridians at no great diftance, which traverfe

what we may call the claflical ground of India, marked by the

ruins of Canoge, Palibothra and Benares. * They contain rules

that have originated between the tropics ; whatever be their

epoch, they are all, by their mean motions, connected with that

of the Calyougham ; and they have befides one uniform cha-

racter which it is perhaps not eafy to defcribe. Great ingenuity

has been exerted to Amplify their rules
;

yet, in no inftance al-

moft, are they reduced to the utmoft fimplicity ; and when
it happens that the operations to which they lead are extreme-

ly obvious, thefe are often involved in an artificial obfcu-

rity. A Brahmin frequently multiplies by a greater number than

is neceffary, where he feems to gain nothing but the trouble of

dividing by one that is greater in the fame proportion ; and he

calculates the era of Salivaganam with the formality of as

many diftindl operations as if he were going to determine the

moon's motion fince the beginning of the Calyougham. The fame

fpirit of exclufion,the fame fear of communicating his knowledge,

feems to direct the calculus which pervades the religion of the

Brahmin ; and, in neither of them, is he willing to receive or

to impart inftruction. With all thefe circumftances of refem-

blance.
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blance, the methods of this aftronomy are as much diverfified

as we can fuppofe the fame fyftem to be, by pafling through the

hands of a fucceflion of ingenious men, fertile in refources, and

acquainted with the variety and extent of the fcience which they

cultivated. A fyftem of knowledge, which is thus aflimilated

to the genius of the people, that is diffufed fo widely among
them, and diverfified fo much, has a right to be regarded,

either as a native, or a very ancient inhabitant of the country

where it is found.

IV. The conftruction of thefe tables implies a great know-

ledge of geometry, arithmetic, and even of the theoretical part

of aftronomy.

In proof of this, it is unnecefTary to recapitulate the re-

marks that have been already made. It may be proper, how-

ever, to add, that the method of calculating eclipfes, to which

thefe tables are fubfervient, is, in no refpecl, an empirical one>

founded on the mere obfervation of the intervals at which

eclipfes return, one after another, in the fame order. It is

indeed remarkable, that we find no trace here of the pe-

riod of 6585 days and 8 hours, or 223 lunations, the Saros of

the Chaldean aftronomers, which they employed for the pre-

diction of eclipfes, and which (obferved with more or lefs ac-

curacy) the firft aftronomers every where muft have employed,

before they were able to analyfe eclipfes,, and to find out the

laws of every caufe contributing to them. That empirical me-

thod, if it once exifted in India, is now forgotten, and has

long fince given place to the more fcientific and accurate one,

which offers a complete analyfis of the phenomena, and calcu-

lates, one by one, the motions of the fun, of the moon, and of

the node.

But what, without doubt, is to be accounted the greateft

refinement in this fyftem, is the hypoihefis employed in calcu-

lating the equations of the centre for the fun, moon and pla-

nets, that, v/?». of a circular orbit having a double eccentricity,

or
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or having its centre in the middle, between the earth and the

point about which the angular motion is uniform *. If to this

we add the great extent of geometrical knowledge requifite to

combine

* It fhould have been remarked before, that M. Bailly has taken notice of the ana-

logy between the Indian method of calculating the places of the planets, and Pto-

lemy's hypothefis of the equant, though on different principles from thofe that

have been followed here, and fuch as do not lead to the fame conclufion. In treating

of the queftion, whether the fun or earth has been fuppofed the centre of the planetary

motions by the authors of this aftronomy, he fays, " lis femblent avoir reconnu que les

" deux inegalites (l'equation du centre et la parallaxe de l'orbe annuel) etoient vues de

" deux centres differens ; et dans l'impoffibilite ou ils etoient de determiner et le lieu et

" la diftance des deux centres, ils ont imagine de rapporter les deux inegalites a un point

" qui tint le milieu, c'eft-a-dire, a un point egalement eloigne du foleil, et de la terre.

" Ce nouveau centre refemble afiez au centre de Pequant de Ptolkmee. (Aft. Ind.

Difc. Prel. p. 69.) The fictitious centre, which M. Bailly compares with the equant

of Ptolemy, is therefore a point which bifects the diftance between the fun and earth,

and which, in fome refpedts, is quite different from that equant ; the fictitious centre,

which, in the preceding remarks, is compared with the equant of Ptolemy, is a

point of which the diftance from the earth is bife&ed by the centre of the orbit,

precifely as in the cafe of that equant. M. Bailly draws his conclufion from the ufe

made of half the equationfchigram, as well as half the equation manda, in order to find

the argument of this laft equation. The conclufion here is eftabliftied, by abftracling

altogether from the former, and confidering the cafes of oppositions and conjunctions,

when the latter equation only takes place. If, however, the hypothefis of the equant

flia.11 be found of importance in the explanation of the Indian aftronomy, it muft be

allowed that it was firft fuggefted by M. Bailly, though in a fenfe very different from

what it is underftood in here, and from what it was underftood in by Ptolemy.

For what farther relates to the parts of the aftronomy of Chaldea and of Greece,

which may be fuppofed borrowed from that of India, I muft refer to the ioth Chap,

of the Aflronomie Indienne, where that fubjedt. is treated with great learning and

ingenuity. After all, the filence of the ancients with refpedt to the Indian aftro-

nomy, is not eafily accounted for. The firft mention that is made of it, is by the

Arabian writers ; and M. Bailly quotes a very Angular paffage, where Massoudi, an

author of the I2th century, fays, that Brama compofed a book, entitled, Sind-Hind, that

is, Of the Age ofAges, from which was compofed the book Magbijli, and from thence the

Almagejl of Ptolemy. Aft. Ind. Difc. prel. p. 175.

The fabulous air of this paffage is, in fome meafure, removed, by comparing it with

one from Abulfaragius, who fays, that, under the celebrated Al Maimon, the 7th

Khalifof Babylon, (about the year 813 of our era) the aftronomer Habash compofed

three fets of aftronomical tables, one of which was ad regu/as Sind Hind j that is, as

Mr Costard explains it, according to the rules of fome Indian treatife of aftronomy.

(Afiatic Mifcel. Vol. I. p. 34.) The Sind-Hind is therefore the name of an aftronomical

book that exifted in India in the time of Habash, and the fame, no doubt, which Mas-

soudi fays was afcribed to Brama.
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combine this, and the other principles of their aftronomy together,

and to deduce from them the juft: conclufions ; the pofTeflion of

a calculus equivalent to trigonometry ; and, laftly, their ap-

proximation to the quadrature of the circle, we fhall be afto-

nifhed at the magnitude of that body of fcience, which muft

have enlightened the inhabitants of India in fome remote age,

and which, whatever it may have communicated to the weftern

nations, appears to have received nothing from them.

Suc^i are the conclufions that feem to me to follow, with

the higheft probability, from the facts which have been ftated.

They are, without doubt, extraordinary ; and have no other

claim to our belief, except that, as I think has been fully

proved, their being falfe were much more wonderful than their

being true. There are but few things, however, of which the

contrary is impoilible. It muft be remembered, that the

whole evidence on this fubjeel is not yet before the public, and

that the repofitaries of Benares may contain what is to confirm

or to invalidate thefe obfervations.

XIV.



XIV. On the Resolution of Indeterminate Pro-
blems. By John Leslie, A.M.

[Read by Mr Platfair, Dec. i. 1788.]

IT is a fundamental principle in Algebra, that a problem ad-

mits of folution, when the number of independent equa-

tions is equal to that of the unknown quantities. If fimple ex-

preflions only occur, the anfwers will always be found in num-
bers, either whole or fractional. But if the higher functions

be concerned, the values of the unknown quantities will com-

monly be involved in furds, which it is impollible to exhibit on

any arithmetical fcale, and to which we can only make a re-

peated approximation. Hence the origin of that branch of

analyfis which is employed in the inveftigation of thofe pro-

blems, where the number of unknown quantities exceeds that of

the propofed equations, but where the values are required in

whole or fractional numbers. The fubject is not merely an ob-

ject of curiofity ; it can be applied with advantage to the

higher calculus. Yet the doctrine of indeterminate equations

has been feldom treated in a form equally fyftematic with the

other parts of algebra. The folutions commonly given are de-

void tjf uniformity, and often require a variety of affumptions.

The object of this paper is to refolve the complicated expremons

which we obtain in the folution of indeterminate problems, into

fimple equations, and to do fo, without framing a number of

amimptions, by help of a fingle principle, which, though ex-

tremely fimple, admits of a very extenfive application.

Vol. II. b b Let



194 On the RESOLUTION of

Let AxB be any compound quantity equal to another,

CXD, and let m be any rational number affumed at plea-

Aire ; it is manifeft that, taking equimultiples, AXwB — CXwD.
If, therefore, we fuppofe, that A z= niD, it muft follow, that

7/1B — C, or B rr —. Thus two equations of a lower dimen-

fion are obtained. If thefe be capable of farther decompofi-

tion, we may affume the multiples n and p, and form four

equations (till more fimple. By the repeated application of this

principle, an higher equation, if it admit of divifors, will be

refolved into thofe of the fir ft order, the number of which

will be one greater than that of the multiples aflumed. Hence

the number of fimple equations into which .a comppund ex-

preflion can be refolved, is equal to the fum of the exponents

of the unknown quantities in the higheft term. Wherefore a

problem can be folved by the application of this principle, only

when the aggregate fum, formed by the addition of the expo-

nents in the higheft terms of the feveral equations propofed, is

at leajl equal to the number of the unknown quantities, toge-

ther with that of the aftumed multiples.

We fhall illuftrate the mode of applying our principle, in

the folution of fome of the more general and ufeful problems

connected with this branch of analyfis.

PROBLEM I.

Let it be required to find two rational numbers, the difference of

the fquares of which fhall be a given number.

Let the given number be the product of a and b ; then by

hypothecs, x 2—y 1 == ab ; but thefe compound quantities admit

of an eafy refolution, for (x-\-y) (x—y) zr aXb. If therefore we

fuppofe x-\-y — ma, we fhall obtain x—y — — ; where m is ar-
m

bitrary,
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bitrary, and if rational, x and y rauft alfo be rational. Tranf-

pofing th« firft equation, x zz ma—y, and reducing the fe-

cond, mx—my zz b, and tranfpofing mx — b-\-my, and therefore,

x zz —
; whence by equality —— ~ ma—y, and reducing,

b-\-my — nfa—7/iy, and tranfpofing 2my zz m 2a—b, whence y zz

tn
x a—b i n i tn

1b+a T n\ but x zz ma—y, coniequently x zz . If m zz i
;2m J 2m

, b+a ,
b—

a

then x zz , and y r: ——

.

Suppose it were required to find a number which, increafed

or diminiuied by io, would produce fquares. It is obvious,

that the number may be denoted, either by x2— io, or y
2-\-io ;

whence x 2—io — y
2-\-io, and tranfpofing x2—y

2 = 5X4, and

applying the above formula?, x zz 2m
— ; if m zz 2, then x zz 6

and the required number 26.

PROBLEM II.

To find two numbers , the fum of the fquares of which fhall be

equal to thefum of two given fquares.

By hypothefis, x2-\-y 2 — a2-\-b2 , and tranfpofing x2—a2 zz

b2—y
x

t
and, by refolving into factors, (x-\-a){x— a) zz

(H~jO {b—y) j whence, by fubftitution, x-\-a zz mb—my, and

x—a zz—— . Tranfpofing the firft equation, x zz mb—my—aj

reducing the fecond, mx—ma zh b-\-y, and tranfpofing, mx zz

, , c ma+b+y ma+b+y
ma-\-b-\-v, and therefore x zz : whence, rr:

mb—my — a, and ma-\-b-\-y zz m2b—m2

y—-ma, and tranf-

b b 2 pofing
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pofing ?n
2y-\-y — m 2b— zma— b, that, is, y —

m 1 b—2ma—b—
m *+l
—

• But x zz mb— my— a, and fubftituting, x zz

m 2a+2mb—a
.—

m*+i
—

' Thus, if a = 5, and b zz 10, and m zz 2 ', then

4-IO—4.5— 10 4.C+4.IO—

«

- / X ,

J = j-
J = 2,, and x = ^^-^ 1 ~ 1 1 5 but (1 i) a

-f

(2)* = 125 = (io)»+(5)a
.

Cor. If £ == o, we fhall obtain two fquares, the fum of which

fhall be a given fquare. For y zz —
//2

*+I > or ~^~ m %+i >
anc* * =

#2*0—

a

. 4.10—
t . T . Thus, if # == 10, and m zz 2. then y zz —-— n 8, and

* = ——-— = 6, but 64+36 = 100.

PROBLEM III.

To find two rational numbers, thefquares ofwhich, together with

anygiven multiple of their produtl, fhall be equal to a given fquare.

By hypothecs, x 2
-\-y

2-\-bxy =z a*, and tranfpofing x2-j-bxy =z

a2—y
2
, and refolving into factors, x{x-\-by) n (*+j0(*

—

y) ;

whence, by aflumption, x-\-by zz ma—my, and x — .

Tranfpofing the firft equation, x zz ma—my—by ; confequent-

ly,—— zz ma—my—by, or a-\-y zz m2a—my—mby, and again

by tranfpofing, m2y-\-mby-\-y zz m2a— a > whence y —
m*—

1

a+y 2m+b—
, , ,. Xa. But * = —-—.wherefore x =:—,. ,. Xa.

Suppose
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Suppose a = 22, b zz 3, and m = 2, then a? rz +6+I X 22

== 14, and y = -~^~-X2 2 = 6. But 196+36+252 = 484

Cor. If b zz j, the hypothecs will be x*-\-y 2-{-xy rz a* ; and

* = w»+ M+iX"> and^ = ;<4~?IX*" Thus
>

lf * = J 3» and OT

= 3, then x = -j^rX 13 =7, and y =~^T X 13 = 8.

But 49+64+56 = 169 = (13)
2
.

PROBLEM IV.

To find two numbers•, y#c#, ^><atf #wA, increafed by unit, jhall be a

fquare, and theirfum, increafed by unit, a given fquare.

Let the numbers be denoted by x*— 1 and^ y
%— 1, and

the firfl: condition will be obferved. The laft requires, that

x*—i+j
2— 1+ 1, or ff*+y*— 1 — #*• By tranfpofition, x %—

1

zz a 1—j/% and by refolution, (x-\-i)(x— 1) zz (a-\-y){a—y) ;

whence x+i zz ma—myt and mx—m zz a-\-y. Tranfpoling the

firfl equation, x zz ma—my— 1 ; and tranfpoling the fecond, mx zz.

a-\-y-\-m, and dividing, x — ; whence zz

ma—my— 1, and reducing, a-\-y-\-m 1= itfa—m%

y—m, or

a—2m-

y+7my-{-y zz m*a—2m—a, and therefore y zz tt . But

a+y+m m* +2ma—

I

x =
m. >

whence * = —q^—

Suppose
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Suppose a — 8, and m zz 2, then # zz——— zz 7, and

4.8—4—8
y tz — +I zz 4, and the numbers are 48 and 15 ; but

48+15+1 = 64 = (8)*.

PROBLEM V.

To find two fquares which, diminijhed by unit, jhall he in a given

ratio.

By hypothefis, a:b::x 7— 1 :y
2— 1; whence the equation,

ay %—a zz bx 1—b, and by refolution, (ay-\-a)(y— 1) —
[bx-\-b)(x— 1) ; wherefore by aflumption, ay-\-a zz mx—m, and

my—m zz bx-\-b. Tranfpofing the firft, ay zz mx—m—a, and

dividing y zz . Tranfpofing the fecond, my zz

...... bx+b+m . _ mx—m—a
bx-\-b-\-m, and dividing, y zz —-—, wherefore, zz

, and reducing m2x—m%—ma zz abx-{-ab-\-ma
t that

is, m 2x— abx zz m 2
-\- ab-\-ima, and therefore, x zz

m x+ab+2ma . bx+b+m m*+ab+2mb

ffla'-k
'> huty =~ 1 confequently y = w,^ .

Suppose # zz 2, 3 zz 3, and m zz 3 ; then * zz —
6

zz 9,

9+<+i8
and j/ zz

6
— zz 1 1 ; but 2 : 3 : : 80 : 120.

Cor. 1. When the numbers x and y are very great, it is ob-

vious that the ratio of x*— 1 toy— 1, will be nearly equal to

that of xz to y
%

; and confequently the ratio of ^/a to s/b will

be ftill more nearly equal to that of x to y. If a and b, befidesj

be
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be nearly equal, the approximation will be more accurate.

Let m — a \ then the denominator m 2—ab will be fmall, and

therefore the fractions large j whence, by fubftitution,

. a
1 +/ib+2a z a*+ab+lab

T,a-\-b : ^b-j-a, nearly.

Thus ^49 : v/5 :

:

J 97 : J 99
'•

'
7

'• 7+I^» whence v/5 =
7,07107, true to the laft place.

Cor. 2. Let zb' = —— ; then m2—ab — (—
J
—aZ> rr (-^~) ,

which, when 4 and b are nearly equal, will be fmall, and by

( ) +ab+a(a+b) { 1 +ab+b(a+b)

fubftitution,
s
/a • ^b : : ~

^

: •
"

/a+bv , nearly
|

*{—)-ab \—)-ab

hence, by proper reductions, y/a : Vb : : $a2-\-ioab-\-b 2
: 5/^-f-

ioab-\-a2
. This formula is more intricate than the former, but

ftill more accurate. Thus, ,/9 : \/io : : 405+900-f-ioo : 500-f-

900+81 = 1405 : 148 1, and /io = 3,16209, true to the laft

place.

PROBLEM VI.

Let it be required to find a number, fuch that, ifgiven multiples

of it be increafed by given numbers, the produB of the fums Jhall be

a fquare.

Let (ex-\-f)[gx-\-ti) — y
2

; by afTumption ex-\-f — my, and

v
gx-\-h rr ~ Tranfpofing the firft equation, and dividing,

m y f
x ss j^t.—

. Reducing the fecond, mgx-\-mh = y }
and tranfpo-

fing
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iing and dividing, x n y~~m
; whence,

" — -~~m
^ and re-

ducing, m^gy—mfg —
: ey—meh, and tranfpofing, m%

gy—ey =

^—^, and confequently, y = —7-^7. Alfo * = ~~~ —

Suppose (jx-\-6)[2x-\-i) =zy*. limzzi, then x zz
8

= a,

and j = -fEr = 10 ; but 20X5 = 100 = (io)'.

Cor. Let e — 1, and ^ z 1; the hypothefis will become

(*+/) (*+^) = J'*- In this cafe, we obtain x = "^Zl* and j/ =

mz_ x
. Thus, if (#-f-i2)(#-f2), where / = 12, and b = 2,

12 -2_ . 10

and »z r= — ; then a? s i. = 6, and y =: — = 12; but
-2. -x -i—

x

4 4

18X8 = 144= (l2)\

PROBLEM VII.

Let it be required to find rational values of x andy, in tbe general

quadratic, Ax2-\-Bx-\-C = y*.

Case I. When the firjl term is a fquare.

Suppose A zz az
y
when the expreffion becomes a1x'

1-\-bx-\-c

zz y* $ by tranfpofition, bx-\-c — y
2—a*x 2

, and refolving into

factors, b(x+ —J zz (y-\-ax) (y
—ax) \ whence, by alTumption,

x+
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x + — = my—max, and b zz . Reducing the firft equa-

. v , , y f . mabx+bx+c J ,

tion, bx-\-c zz mby—mabx, and y zz ——^
^—- , Again, redu-

cing the fecond, mb zz y-\-ax, and y zz mb—axj confequently,

mabx+bx-{-c
r - r i r j i t

"

T~~~~° ~z —ax
* or mabx-\-bx-\-c zz m^oz-—mabx

i
and

m % b %—c

therefore, x zz "jmabJs.b
• But y zz mh—ax. ; therefore, y zz

m %ab % *\-mb %
-\-ac

2?nab-\-b

Suppose gx^jx+iq, zz y% and m zz 2 \ then .v ~
4.49—14 , 4,147+2.49+42 . .

, M .

-^^y~ - 2, and y = -—^7^-— = 8 ; but 9.4+7.2+14

= 64 = (8)\

Cor. 1. Let a zz 1, the expreflion becomes #*+&*+<? =- ^» •

m*b % ~~c m*b*+mb9 +c ,_. ,~
and « = "7^j, and j = - -

2mb+b . Thus, if ff'+4*+4

= y% and *i = 3 ; then * = 7^ = 3, and;/ = m -
• = 5}

but 9+4.3+4 = 25 = (5)
s
-

Cbr. 2. When the third term is wanting, the expreffion be-

comes (Px*+bx zz y
%

; and in this cafe, the formulas will be-

come by reduction, • = ££„ &ndy ~2^t. Thus, if .

9**+i3* = y\ and mzz2\ then x zz7™- zz 4, andj = ±i2±±l3

= 145 0^9.16+4.13 = 196 = (14)*.

Vol. II. c c Case
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Case II. When the third term is afquare.

Suppose G zz c%
, and the expreflion is ax*-\-bx-\-c* zz j/\ By

tranfpoiition, ax*-\-bx zz y
z—c\ and by refolution, (ax-\-b)x zz

(y+c){y—c) j whence by aflumption, x zz *— , and ax-\-b zz

my—inc. But from the fecond equation, x zz
my

, confe-

quently, «±±. = J£ ; whence , = =*£fc, and * =
y+c lmcJrb

m m —a

Suppose ^x z-{-^x^-i6 zz y, and /# zz 2 ; then x zz

^f. zz 21, and j = ' 6^» zz 38. But 3 .( 2I)^5 . 2I+l6

zz 1444 zz (38)*.

Cor. 1. Let 3 zz o ; then the expreffion becomes ax*-\-c 2

zz j/% and x zz -r— , and ;/ zz—73^-. Thus, 2*S-o zz ^ ;

if m zz 2, x zz -~- zz 6, and j zz~~~ = 9. But 2.(6)
2+o

zz 81 zz (9>.

Cor. 2. If b zz o, and c zz 1 ; then ax*r{-i zz j
2

, and * zz

—:— , and y zz —;— . Put a zz wz
2—d, and we fhall obtain xm — a J m —a

zz —, and y zz —~
d

. Hence it is evident, that x and y

will be exprefTed in whole numbers, when 2m is divifible by d.

Call the quotient n ; then x zz n, and y zz mn— 1 j whence

y mn—

1

1 d _~. _ '-.

:

.— zz zz m , or m——
-, which are the two rirft terms

x n n ' 2m '

of
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of the continued frablion denoting "/{m?-—d), or </a. Thus, if

j2* 2+i zz ^
2

; then / 1 2 —^(16—4)^4— £_
and

2 r

~&c.
x zz 2, and y zz 4.2— 1 zz 7; for 1 2.4+1 t: 49 r (y)

2
.

It is to be remarked, that, when d zz 1, the values of x afld

j may be difcovered from any given number of terms of the

continued fraction.

Thus, if 3^+1 ~ y
9

', then y^ zz V{\— 1) zz 2—_r

4

—

i_

4&C. ;

whence x zz 4, 15, 56, 209 &c. and y zz 7, 26, 97, 362 &c.

If # zz ?n
1
-{-d, then # zz —n

t
and j/ — —mn— 1 3 but the

expreffion ax2
-\-i zz j/*, will not be altered by changing the figns

of a: and j ; whence # zz n, and j/ zz mn-\-\ ; confequently,

# and y will be determined from the continued fraction

m-\- 1 denoting v/(/8
a+^)» Thus, 2o# 2+i zz j/* j

» + _i_

T+ &c.

then -/20 zz ^(16+4) zz 4+j. and x zz 2, andj/zz

a" &c.

4.2+1 zz 9 ; for 20.4+1 zz 81 zz (9)*.

We may obferve, that if d zz 1 , the values of x and y, in

the expreffion (ffz
2+i)x* + 1 zz j/

2
, may be found by taking

an even or odd number of terms, according as the fign + or

— is to be adopted.

Cor. 3. Let czo, then ax'l-\-bx zz y
%

; and, in this cafe,

* = ^=7' and .y = ~rra > Thus
» 7*

2+4* = J^i lf m — 3»

then x — ~~f == 2, and;/ zz -^y- zz 6. For 7-(2)
2+4.2 zz

c c 2 - Case
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Case III. When BB—4AC is a fquare.

b c

Let x2-\-—x -f-
— zz DXE \ then the divifors of ax"--\-bx-\-c

will be —XD, and »XE. But it appears, from the doctrine

of equations, that the excefTes of x above the roots of thebe
quadratic, x2-\-—x -f-

— 2= o, are the divifors of the expreflion

x % 1 —x _| Wherefore, D = #-| , and E zz
1 a 'a ' ' 2a '

^_j__ # Hence, when V{b2—^ac) is a whole or fractional

number, the expreflion ax 2-\-bx-\-c admits of refolution, and

the divifors are—\x-\ —
J and n{x-{- —

)
• And

when thefe are found, the folution will be obtained from

Prob. VI.

Suppose 14^+ 19*+6 == y
2
, then b 2—^ac zz 361—336 =1

25, and d = ^ (*+^r-
)' and E = ;<^+^r-)- If » = 2

>

the divifors will be —(x+— ) == jx-\-6
t
and 2(#+— ) =

zx-\-i 5 whence, from Prob. VI. # zr 2, and y zz 10. For

14.4+19.2+6 == 100 = (ioo)\

Case IV. When the general quadratic can be refolved into factors,

if diminijhed by a given fquare.

Let (ex-\-f) (gx+b) zz y
2—d 2

t
then (ex-\-f) (gx+h) zz

y+d
{y-\-d){y—d) j whence ex-\-f zz- my—md

9
and gx-j-h zz '

m .

By
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By reducing the firft equation, x zz - s——
J and by reducing

1 r- 1
y+d—mh mV—md—f y-Vd—mh

the iecond, x zz • whence — —
, and con-

' mg ' e mg '

fequently,/ = -*****&+*-**
. But * zz J2=2±£, there-* J J m z

g—e e '

r . r 2md— m zh+f
fore alio x zz : •

m g—e

Suppose 14^+3 ix-f-24 zz y
1

; then, taking 9 — d 2 from both

fides, i4* 2-i-3iH-i5 = y
2—d 2

; but ^{b%—^ac) zz\/(g6i—840)

zz it $ whence, if n zz 2, the divifors, by Cafe III. will be

7X ~T" 5 and 2A7+3* wherefore, making w zz 2, x zz

r-^l = 5 ; andj, - 2 4+2o4-,r-42 = ^ For 4.25+31.5+24

= 529 = (
2 3)

a
-

PROBLEM VIII.

Let c and d be known values of x and y in the exprejfion^ ax 2 -\-b

zz y
2
, andfrom thefe let it be required to difcover others.

Since ax2
-\-b zz j/% and ac 2-\-b zz d% fubtracling thefe equa-

tions, we fhall obtain ax 2—ac2 zz y
2—d 2

, and by refolution,

[ax—ac)(x-\-c) zz [y-\-d)(y—d) ; whence ax—ac zz my—mdr

and x-\-c zz —— . From the firft of thefe equations, x zz

my—md+ac y+d—mc my—md+ac
, and from the iecond, x zz :

; whence

y+d—mc_
, m*d+ad—2mac ^M (m 1 +a)d—2mac r>

zz—-—
-, and y zz

£
~, or —i—-^— . But xm —a '- mr—a
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-J±L__c; therefore * = 2^^**K To Amplify thefe

formulae, put p rr z_ , and q rr
ffl
z__

a ; then will x zz ^

—

cp,

and j/ — />d

—

qac. If c become negative, the conditions of the

problem will not be affected. In this cafe, x rr pc-\-qd, and

y — pd-\-aqc. The values of x and y, obtained from either

of thefe formulae, may be repeatedly fubftituted for thofe of

c and d ; and thus a variety of numbers will be difcovered.

Suppose 2^+7 — j/% then c z= i, and d — 3 ; and if ot

— a, p =: -—^ rz 3, and q — —— zr 2 ; whence # zz

3.1+2.3 zg 9 or 3, and > zz 3.3+4 = 13 or 5. Again, * =
3.9+2.13 zz S3 or h and y — 3- r 3+4-9 = 75 or 3- 0r *

.== 3-3+2-5 = x 9 or x
>
and ^ = 3-5+4-3 = 2 7 or 3> and fo

repeatedly.

We may obferve, that the value of p is the fame with that

of y in Prob. VI. Cor. II. and the value of q the fame with

that of x. Whence, if p zz d, and q — c
y
we {hall obtain for

the exprefTion ax*— 1 zz y\ x zz icd, and/ zz d* + ac%
.

Thus, in the example, 2x2— 1 zz j/% where r zz 2, and d zz 3,

x — 2.2.3 — I2
»
a^ y — 3-3+2 - 2,2 — J 7 J

and aSam > * —
2.12.17 zz 408, and y zz 17. 17+2. 12.12 zz 577.

PROBLEM IX.

To find two rational numbers, the fum of which Jhall be equal

to a given number, and thefum of theirfquares afquare.

By hypothefis, x-\-y zz a, and x 2+j 2 zz %\ Tranfpofing the

fecond equation, x* zz z 1—y
2
, and refolving into factors, xXx
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-
(*4^)(*-«f) ; whence, x - mz—my, and z+y = »** ;

where-

fore «z = ^+*. and *=^ ; alfo, ^ = «*-7 5
conft-

quently, «j/+* == m-x—my, and J = ^—Jr
-

"
But from the

firft equation, y = a—* ; wherefore *

—

x = — ,
ana * —

m'-k^-i
X^ ' confequently, y = -.

+awj_ I ,
and % _

w'+ l .,

m*+2m—

1

Suppose a == 23, and m zz 4 5 then * = 8, ^ = i5» and z

5£ 17. For 8+15 =: 23, and 64+225 == 289 ~ (17)*.

PROBLEM X.

To find two numbers, whofe fum pall be a given number ,
and the-

produft of the funis, formed by adding given numbers to them, a

fquare.

By hypothecs, x+y ~ a, and {x+b)(y+c) 3S z\ From

the fecond equation, we obtain by affumption, x-j-b =

mz, and z = my-\-mc therefore, z = -~- = ' rajr+flw: ', and

fo x — ot^+otV—b. But, from the firft equation, x zz a—y -

y

confequently, nfy+mH—b — a—y, and y — "
^foj

'

;
alfo x.

—- ^—1/ — £ and £ — — 3*5 •

Suppose:
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Suppose a — 17, b — 6, c z=l 2, and let m = 2 ; then y

I7+6—S 68+S—6 . 34+4+12= ——— = 3, x - —_ -= 14, and 2=—— = 10.

But 14+3 = 17, and (14+6X3+2) = 100 = (io)\

PROBLEM XI.

Let it be required to find two numbers
, fuch that, if to each

%

their fum and difference, unit be added, the numbers refultingfliall be

fquares.

The firft condition will be obferved, if the numbers be de-

noted by x*— 1 andjy 2— 1. The hypothefis will then require

K*-\-y*— 1 — z»
f an(i ^»_j,*_|_ I = V2

m

Transposing the firft equation, x*— 1 -= z%—y%
, and re-

folving into factors, (x-\-i)(x— 1) = (z+y)(z—y) ; whence,

x-\- 1 =: ?nz—my, and z-\-y = mx—m j therefore, z := mx—m—y

= ^Ltf±L from which we have _. *»*-«->"»-'

.

Again, tranfpofing the fecond equation, x%—y% = v 2—
1,

and refolving, (x+y)(x—y) = (v+i)(v— 1), and by aflumption,

x-\-y r= pv—p, and v+i zz px—py, and therefore, v zz

px—py-i - J!±y±E-m Hence y = P
1 *-*-*!>

.

r rJ
p

J p*+i

But it was found, that y = m*x—x—m*—i wherefore,
•^ 2OT

r*-*-^ - «'«-*-"»-i
. and by redudion, *

p
1+ l 2m * J '
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f>*m
z
+/>

%~4mf>+m*+ i {m % +i){p z+ i)—^mp

p*m %—2m/> 1
—f>

t+m x+2m—i> °r """
p

%((m— i)
1—2)+(w+i) 1—2

In the fame manner, by finding the values of x in terms of

v, &c we obtain y = ^y-^V+^-^^-i
, or =

m 1
((fi—i)

1~2)+(p+iy—2
%

/>
,
((W_ 1 ;

i_2)+(w+i) i_2

PROBLEM XIL

To find three numbers', the producl of any two of which, increafed

by unit
f Jhall be a fquare.

By hypothefis, xy-\-i =z v2
, xz-\-i =: j% and yz-\-l = w%

.

i. Transposing the firft equation, xy zz v2— i, and re-

folving, xXy — (v-{-i)(v— i), whence y = mv—m, and ^+i

= mx ; confequently, i> = m+y
zz mx—i, and x =

OT
, .

2. Again, tranfpofing the fecond equation, xz = J1— i,

and refolving, xxz zz (s+i)(s— i) ; whence, z zz ps—p, and

j-f-i =r px ; confequently, j =:
z+^ = />#— I , and reducing,

x — -

z y . But # == —~- : wherefore «z
2z -j- 2m 2p =:

2mp*+py
i
and j/ ==

"»'«+"»>-*»»*
.

3. Moreover, by the third equation, j/z == W1— I ;

whence, yXz = {w-\-i)(w—i), and y = qw—q, and w+i

zz qz 1 wherefore, w zz ZtL ~ qz—i, and y zz g
4z—2?.

Vol. II, d J But
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But y = g.»+*»V-*»»»
. confequently, p*fz—*p*q =

m*z+2tn*p—2«b/% and z = y'*+*»V-»"£l
. Now, j/ =

tf-z—iq; whence by fubftitution, j = ^Vy'^V+^y
.

And becaufe * = J2±?, we have alfo x = ,

'^f
.

Cor. Let ;/z rr i, then the formulae will be more fimplej

x = 2/,?I+2?~2
y = 2/>y2~ 2*y +2? - and.?— 2p

1g+2p—2p l

p
i

q
t-~i ' />V—

*

p
x
q
1—*

There is a remarkable cafe in which the above formulas do

not directly apply, the numerators and denominators vanifhing

at the fame time. It is when m rz i, p rr 2, and q z=. ^. For,

by art. 3. y = a"V^r;^
m

f
+»"'? = 2l±tL = _£. ; where-

J ° J p*q %—m % i_i o

fore the value ofy maybe expreffed by any affumed number, n.

But, by art. 1. x — 2m+y n j/-f-2 ; whence * =. /z-f-2. Alfo,

by art. 2. * 5= Iffi. z=
*+4

; therefore z-f-4 =2 4^+8, and

z =: 4«-f4- Thus, 2, 4, 12; for 2X4+1 = 9, 2X12+1 — 25,

and 4X12+ 1 = 49.

PROBLEM XIII.

'To find a cube whichJhall be equal to the produel of a fquare by a

given number.

By hypothefis, x % =z ay1
, and refolving, xXx* = aXy*

j

whence x — /7z#, and j>* = mx2
; but #* = (ma)*, confequently,

f
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y% zz w 3 a% and jXy = maXm*a ; and by a fecond aflumption,

y — pma
}
and m 2a rz />y ; but x zz ma ; whence y zz px> and

fince y z= _!L-f_ y zz — ; wherefore — = px, and x zz
' p ap ap r

ap2
-, but y zz px, whence y zz ap*.

Suppose a rr 3, and p zz 2, then x == 3X(2) 2 = 12, and

y =: 3.(2)
3 rr 24. For (12)

3 = 1728 = 3-(24)
2
.

PROBLEM XIV.

To find two numbers, the fum of which Jhall be a given fquare,

and thefum of their cubes afquare.

By hypothefis, x-\-y 3E z*% and x 3
-j-y 3 ss 22

. Dividing the

fecond equation by the firft, we obtain !L- =: # 2— *y +^% or

i_—
-j

2 =t #2—xy, and refolving into factors, (-+j0 (-—Jf) =

#(#—7) y whence, x zz m{^—y), and —-\-yzzm(x—y). By

reducing the firft of thefe expreflions, z zz
ax+may

;
and by

the fecond, z zz max—may—ay ; whence
ax+may zz

m

max—may—ay. andy r=
m x~x

. But from the firft equation,
m 1+2m

y zz az—x > wherefore,
m x~x

=: a 1
-—x

t
and therefore x zz.

m ,+2w
g*X „ » . „

—; . Buty = a?—x, confequently, y = azX—
d d 2 Alfos
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Alfb, becaufe % zz
ax+may we have by fubftitution, z ==

m

2?» l
-f-2»z—

i

Cor. i. If a zz zmP-^-im— i, two whole numbers maybe
always found, the fum of which, and that of their cubes, (hall

be fquares. For in this cafe, x tz {2m2-\-2m— i)(jn2-j-2m), y zz

(2m*-\-2tn— i)(m2— i), and z =: [2in 2-\-2m— i)
2
(//z

2
-f7/z-f-i.)

Thus, if m = 2, we fhall find x — 88, y zz S3* an<* 2 zz

847- But 88+33 = 121 = (n)\ and (88) J
-f(33)

3 = 717409

= (847)
2
-

Cor. 2. If y be negative, we (hall obtain two numbers, the

difference of which, and that of their cubes, fhall be fquares.

Put m = -£-, and fubftituting, x zz a2X —r——-— , y zz

q* q -

~~* % X
2J1 2L_ »

and * ~ a**
ltl k_ t

'

and by rC"

dudion, x = a2X—tl±m— v — a2X -f p *

, , and 2 =
» 2p'+2pq—q 2 ' ^ 2p*+2pq—q* '

a?X J X+J,?±3— . If tf = 2p2+2pq—q2
y we fhall obtain

whole numbers j for x = (2p
2-\-2pq—q*)(p

2
-{-2pq), y zz

(2p
2+2pq—q

i

){q
z—p z

) i
and 2; = (2p

2
-\-2pq—q'1

)
t
(p'

l-\-pq+q'1)'

These examples will probably be thought fufEcient to ex-

plain the application of this method to the folution of indeter-

minate problems in general, and to fhew that it is not lefs ex-

tenfive, and much more uniform, than thofe that are commonly

in ufe.

XV.



XV. A Dissertation on the Climate of RUS S IA.

By Ma 7 THE w Gu THRIE, M. D. Phyjician to the Impe-

rial Corps of Noble Cadets at St Peterfburg, F. R. SS. Lond.

and Ed in. : With two Letters from his Excellency

M. JEpiNUSy Counf. of State, Kti (
- of the Order of

S^ Anne, l$c. fcfc. fcfc.

[Read by Mr Ro BIS ON, Nov. 2. 1789.]

-4

IN a paper publiflied in the fecond volume of the fecond de-

cade of the Medical Commentaries of Edinburgh, I men-

tioned a defign of endeavouring to trace the influence of a cold

climate on the human body and its difeafes, which fliould form

a contraft with the many accounts publiflied of late years rela-

tive to the effects of hot climates ; and I likewife mentioned my
having given a detached piece *, fome years ago, at a com-

mencement of the fubject, in the fixty-eighth volume of the

Philofophical Tranfactions of London, which contains matter

neceflary to illuflrate fome parts of the following Diflertation.

I was induced to this defign, by having met with nothing of

the kind in the courfe of my reading ; and by remarking that,

whilft warm countries feem to occupy the attention of many
of the Faculty, the more northern regions appear to intereft

but very few of our learned brethren, although it is but natu-

ral to conclude that if one extreme of temperature is found to

have much ^influence, the other can fcarcely be entirely with-

out it.

In

* The title of the Diflertation mentioned above, is, The Antifeptic Regimen of the

Natives of Ruflia.
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In this point of view, the fubject feems to me to merit in-

vestigation, fince the difcufiion of it is an object to fcience in

general, and to medicine in particular. The plan, then, that

I have chalked out to myfelf, as likely to throw light on the

fubjedt, is to give the Hiftory of the Northern Climate in one

paper, and that of its Phyfical Influence in another, as it ap-

pears in the new capital of Ruflia, St Peterfburg, where I have

refided for many years. Thefe two Differtations will contain a

number of facts and obfervations, from which Phyficians, in

the double fenfe of the word, may draw conclusions ; for I pre-

tend to nothing more than the honour of laying the foundation

of an important work to be profec-uted by others, and which

will probably require many years to complete.

As to the execution of my plan : Firjl, I have made ufe of

the meteorological regifter, kept in the Imperial Academy of

Sciences, as fuch regifter muft be more clofely attended to than

that of any individual, whofe private bufinefs muft often call

him abroad at the proper hours of obfervation.

2dfy, I have adopted the Academy's divifion of the year in-

to two feafons only, as in fact we have but two, properly fpeak-

ing, viz. winter and fummer, the one feafon running into the

other, without leaving well defined intermediate periods, to an-

fwer to what are called fpring and autumn in the temperate

climates. Nature appears to hurry in the north, by as quick a

tranfition as poffible, from the long fevere winter into its fhort

but ardent fummer ; fo that our thawing feafon occupies the

period of your fpring : and the fame kind parent feems to pro-

long the feafon of vegetation, from a fimilar wife intention, as

long as poflible, till furprifed in a manner at once by the re-

turn of winter, without much of what may be called autumn

weather.

2>dly, I have followed the plan of the academic regifter, in

prefixing to each feafon an enumeration of the common pheno-

mena which take place in it, fuch as the quantity and duration

of
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of froft, fnow, rain, congelation, &c. as will be feen in the pa-

per, adding to the fhort note of the* Academy on each article,

a few remarks of my own, which I have collected during a long

refidence in the north.

4-tbly, My calculations are all taken from the mean of fifteen

years, as will be feen by the annexed regifter, an abridgment

of that kept by ProfefTor Euler, perpetual Secretary to the Im-

perial Academy of Sciences, with which he obligingly fur-

nifhed me.

I am happy to embrace this opportunity of acknowledging

a number of fimilar obligations for many years pad, from our

equally liberal and learned ProfefTors of the Imperial Academy

of Sciences.

Lq/ily, I have added to the regifter the comparative degrees

of Fahrenheit and Reaumur's thermometers, that anfwer

to the given number of De Lisle's fcale, becaufe the firft is in

common ufe in Great Britain, and the fecond in Ruffia, as it

ought to be (and I believe generally is) with the public every

where from its greater fimplicity.

The RUSSIAN WINTER,
With the common Phenomena attending it.

The Ruffian winter certainly muft take the lead, when treat-

ing of the feafons, both from its duration and confequences in

this northern fituation. The duration of winter is generally

from the end of September to the beginning of May, although

we certainly have occasionally very pleafant weather in April,

in fpite of morning and evening froft, which the fun, in his

nearer approach, diffipates inftantly on appearing above the

horizon ; nay, the agreeable effect which a little of his ?fenfible

influence has, when contrafted with his little more than lunar

action for fo long a period, leads us to give to April almolt the

rank of a fummer month, although I doubt if, in a more

fouthern
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fouthern country, it would merit that appellation under the fame

circumftances.

Duration of Froji and Snow.

The duration of winter, if it is to be defined by the mean

term of froft and fnow, according to the common method, muft

be dated from the 9th of October to the beginning of May,

when its force is fo far fpent as to be perceptible only by a

flight hoar-froft at an early morning hour ; and as the continu-

ance of fnow is generally much the fame as that of froft, we

may reckon the mean period of both at about 230 days in the

year.

Term of the Rivers remaining Frozen.

But the duration of what is called the real Ruffian winter,

when our communication by water with the reft of the world

is fhut up, and that element confounded in appearance, and

almoft in folidity, with the land, is confiderably ihorter, and

is to be reckoned from the 27th of November to the 19th of

April, (its mean term for fifteen years paft), that is to fay, it

comprehends about 160 days in the year J for in the feafon al-

lotted to winter by the ordinary definition, as given above,

there are about 70 days, when our froft, although equal to the

congelation of water in its tranquil ftate, is incapable to arreft

the rapid current of rivers. Nay, I am yet to learn what de-

gree of it might be required for that purpofe ; for in this

country there are certain circumftances which ufually accelerate

the congelation of rapid rivers, fuch as, their furface being

covered with floating ice, formed in the lakes * above, which,

at

* As for example, the floating ice which covers the Neva, and fo much facilitates its

congelation, is formed in the Ladoga lake, where an inferior degree of froft can act upon,

the ftill water, to what is neceflary to congeal the river, and on the firft wind it is broke

up and carried down by the current.
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at the firft obflacle it meets with in its courfe down the river,

(as at the bar a little below the city of Peterfburg) accumulates

fo as to form one uniform meet to appearance, for many miles

above the obftacle„ compofed of a number of large thick flakes,

which the fevere fro ft that commonly prevails about that time,

almoft inftantly cements together, although the fame degree of

froft is much inadequate to the power of congealing the naked

furface of the running river. By this ceconomy of nature, al-

though the northern countries are much interfered by large

and rapid rivers, which, from the floating ice, do not admit of

(landing bridges, dill the communication is feldom interrupted

for twenty-four hours, as they (hut up with a degree of thick-

nefs fufEcient to bear the weight of a man almoft immediately,

and heavy burdens in a few days.

1'hichiefs and other Phenomena of the Ice.

By February, our ice has acquired the aftonifhing thicknefs

of about three quarters of an Englifh yard, and, what is equally

aftonifhing, it has loft not above a third of it, when become fo

weak, at the breaking up of the rivers, as not to fupport the

weight of a dog. At this period, I have paid particular atten-

tion to its appearances, and found the mafs compofed of a

number of long folid cryftals, refembling, in fome meafure,

the pipes of an organ, about half a yard long, but almoft

without adhefion, fo that the mafs feems to have loft little but

the cementing principle, (if 1 may be allowed the expreflion)

which bound thofe cryftals together ; inftead of its being re-:

duced, according to the common opinion, to a pellicle, by the

action of the fun and water on its upper and under furfaces,

which any one may convince himfelf is a vulgar prejudice, \>y

nmple inflection of a piece of the floating ice on the breaking

up of the Neva, which, although funk fo deep in the water as

Vol. II.
'

e e to
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to appear only like a pellicle above the furface, has the confider-

able thicknefs that I have mentioned, concealed below the water.

I may here fubjoin fome obfervations on the conducting

power of ice with refpect to found. This is affirmed to be very

great, by the ingenious ProfefTor of Natural Philofophy in your

Univerfity *. I am difpofed to accede to his opinion, from know-

ing, that even the unbroken and uncultivated ground of our

ftepps or defarts conducts found fo well, that the CofTacks hear

the tread of a horfe at a great diftance, by laying their ear to

the ground. Experiments might be tried in this country on a

very great fcale. But as I have not had an opportunity of this

kind fince the thought (truck me, I fhall content myfelf with

giving the following extract of a letter from a friend :
" Ha-

" ving walked out on the ice to a great diftance from our fort

" the other day, when its cannon were difcharged for the taking

" of Oxakow, the firft intimation I received of this event

" was, by a difagreeable ringing found from the ice, and, after

" fome feconds, the ufual report through the air, but not fo

" violent as the firft."

Kegijler of the Weatherfor the fix Winter Months.

THERMOMETER.
Our greateft cold exceeds in general 196 of De I isle's,

equal to 24 below o of Famr. or 24°^ of Reaum. below 0,

and commonly obtains in January.

Our mean cold for the fix winter months is, in the after-

noon, 154 , equal to 27 ° of Fahr. above o, or equal to 2 ° of

Reaum. below o ; Night, 162 , equal to 23 ° of Fahr. above o,

or to 7 of Reaum. below o.

It muft always be remembered, that they are the mean de-

grees of cold and heat during a period of fifteen years, which

are

* John Robison, M.A. Profeflbr of Natural Philofophy in the Univerfity of Edinburgh.
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are let down in this regifter ; for we have often, for example, a

ijiore conliderable degree of cold than what is indicated above,

as our greateft during the feafon ; 27 of Reaum. or 62° of

Fahr. below o, are often felt here, and fometimes as far as 30 ;

nay, a cold of 32 ° below the freezing point of Reaum. is upon

record, which is the freezing point of the purefl mercury, ac-

cording to my experiments, publifhed here in 1785.

It muft be alfo remarked, that the thermometer fometimes

has a furprifing range during winter, fo as to produce a change

of temperature from io° to 25 ° of Reaum. (or from 23 to

57 of Fahr.) in 24 hours j a trying circumflance rbi delicate

conftitutions, and which the mod robuft feel after the prime of

life. The prefTure of the air on the body is alfo equally vari-

able in 24 hours, as indicated by the barometer on thefe occa-

fions. ,

BAROMETER.
Placed 20 feet above the mean level of the Neva, and at 6000

from its opening into the gulph of Finland.

Higheft, 28.87 ofteneft in January.

Lowell, 26.99 ofteneft in November.

Difference, 1.88

Mean height, 28.02 Paris inches.

Winds*

The prevailing wind during winter is the welt, and its pro-

portion to the eall is,

Weft, 113 days in the lix winter months.

Eaft, 68 days in the fame period.

N.B. The fouth wind, and all to the weft of the meridian,

is reckoned weft ; the north wind, and all to the eaft of the

meridian, is reckoned eaft.

eel This
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This circumflance of the weft and foutherly winds prevail-

ing during the fevere northern winter, muft. appear rather lin-

gular to mod people, efpecially in Great Britain, where the very-

name of N. and N. E. winds conveys the idea of cold. But

this phenomenon may eafily be explained on the principles ad-

vanced by ProfefTor Robison, in the Notes to Dr Robertson's
Hiltory of America. Vide Note 4. B. IV.

Mean Quantity of melted Snow and Rain.

These together do not amount, in the fix winter months, to

more than about five Paris inches, although the whole furface

of the northern countries is covered with fnow to a confiderable

depth, over which we drive in fledges, without diftinguifhing

between land and water ; whilft, during fummer, a period

apparently fair in comparifon, there falls more than double the

quantity of rain ; but indeed, as it pours in torrents, when it

does rain, like thunder-fhowers in hot feafons, there muft fall

more than the apparent drynefs of the feafon would lead one

to fuppofe at firft fight, efpecially when the large portion fur-

nifhed by the heavy night-dews, is added to the quantity.

I must here obferve, that water feems to acquire fome

new properties, from being converted into fnow, fro ft, in-

cruftations, and even common river ice, if we are to judge

from the following facts : Firft, I have fhewn, in a paper pu-

blifhed in the Philofophical Tranfactions of London, that the

frozen incruftation, which is formed on the infide of the win-

dows, in the habitations of the lower clafs of people in this

country, during the fevere part of wir>ter, (an inconvenience

avoided in the better fort of houfes by double windows), fets

loofe, on thawing, a fpecies of mephitic air, producing all the

dangerous effects of the fumes of charcoal on people expofed to

its action,

idly,.
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2dly, A Mr Schroeter of this city has found the water of

thefe incruftations to be of a very volatile nature ; and indeed

the folutions of all the frigorific productions mentioned above,

poflefs a fuperior difpofition to evaporate to river water in its

natural flate, as is fhown by the following experiment

:

He poured into five tea-cups, (landing in the window of his

room, a tea-fpoonful of each of the five different fluids men-

tioned below, when, at the expiration of 24 hours, their com-

parative degrees of evaporation were as follow :

No. 1. A tea-fpoonful of window cruft water was almoft all

evaporated.

2. hoar froft water had loft about the half.

3. fnow water had loft about a third.

4.. Neva ice water had loft rather lefs

than a third.

5, River Neva water had loft nothing

to appearance.

Hail.

Its appearance is a rare phenomenon in this feafon : But I

fhall leave to the ingenious author of the Theory of Rain *, (in

the firft volume of the Tranfaclions of the Royal Society of

Edinburgh) to give a reafon why water mould conftantly take

the form of fnow during the fevere weather of the north, and

fo feldom that of hail. Can it be that the fun has not fufficient

influence, at this period of the year, to raife it to the higher

region, where the form of hail is fuppofed to be given ?

'Tempejls

Are equally uncommon with hail in the feafon treated of.

Indeed nature feems to have ftudied a perfect equality in the

diftribution of her favours, as it is only the parts of the earth

which
* Dr James Hutton*
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which mod enjoy the kindly influence of the fun, that fuffer

by the effects of its fuperior heat ; fo that if the atmofphere of

the north is not fo genial as that of the fouth, at lead it re-

mains perfectly quiet and ferene, without threatening deftruc-

tion to man and the product of his induftry, as in what are

commonly called happier climates.

Aurora Borealis.

As to the Aurora Borealis, it often illuminates our hemi-

fphere, more particularly in winter, when it appears from fix-

teen to feventeen times in the fix months, although we, by no

means, enjoy fo much of its light as our more northern neigh-

bours, who have certainly a better title to its fervices, from the

beautiful plan of equality mentioned above. Some remarks

which I (hall make in the next article but one, may probably

ftrengthen the opinion of its being an electric phenomenon,

that is to fay, if proving the atmofphere in general to be un-

commonly electric, at the time of its greatefl prevalency, can

lead to a prefumption pf its connection with that fluid.

Parhelhwis and Mock Moons

Are feen pretty frequently in the north. Probably our*

frozen mifts and vapours make thefe phenomena more frequent

here than in the temperate climates.

General Obfervations on the Winter Atmofphere.

The air, though cold, is remarkably pure and elaftic during

our fevere froft, fo as to give a moft furprifing degree of fpring

and tone to the human frame. At this time the atmofphere is

moft aftonifhingly electric, even more fo than during our vio-

lent thunder-ftorms in fummer, if we are to judge from the

great
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great power of our electrical machines, and from feveral other

phenomena too curious to be pafTed over in filence.

The mod ftriking of thefe is the appearance of a flame, on

drawing a flannel cover off a filk chair, or on rubbing with a

woolen cloth the (ilk hangings of an apartment. On this laft

operation, a flame was feen running along the gold-laced bor-

der, to the great amazement of the Imperial fervants, to whom
thefe alarming meteors appeared, on dufting the apartments of

the palace in a dark winter morning, as I remember to have

heard at the time, though many years ago. But the facts of this

nature, which I got from our ingenious and learned electrician

M. iEpiNUS *, whilft Preceptor to his Imperial Highnefs the

Great Duke, are much more circumftantial and interefting.

See his letter at the end.

However, I do not mean to affert, that the total of the electric

fluid contained in the atmofphere is greater in winter than

v
fummer, during the violent commotions it occafions here,

which are fometimes of a very alarming and dangerous nature.

I only fay, that it appears to be more equally diffufed through

the whole volume of the atmofphere, from not being collected

into clouds, as in fummer, and that the air is in a ftate more

difpofed to part with it. In fact, no clouds are to be feen du-

ring fevere froft, nor indeed can water exifl in that form, but

is divided into infinitely fmall particles, frozen into mining

fpicula, which play and fparkle in the beams of our bright

though feeble fun, in a very beautiful manner. This appear-

ance of fomething like brilliant points floating in our atmo-

fphe e,

* As it may operate to the encouragement of Science, permit me to inform the So-

ciety, that when this refpedlable Philofopher (Co well known in Europe by his profound

and ingenious writings on Electricity and Magnetifm) had finifhed the education of his

Imperial Highnefs the Grand Duke of Ruffia, he was advanced to the rank of actual

Counfellor of State, with a penfion to fupport his new dignity, and was decorated with

the red ribbon of St Anne, an order only beftowed on men of high military or civil

rank. This anecdote fhows how well the prefent Sovereign understands rewarding me-

rit, when it falls under her immediate cognifance.
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fphere, is not conftant, but I think follows a fort of cloudinefs,

which occafionally takes place on a change of temperature, as

if it was going to fnow ; but on the cold increafing a few de-

grees, which it does often very fuddenly, the fky becomes in-

flantly clear again, and feems to have acquired the little parti-

cles in queftion, which I have often thought I felt acting againfl

my face, while driving with great velocity in a fledge.

That I may feparate as much as poflible theory from facts,

I referve to this place fome explanation of what I have faid

above, and beg leave to hazard a conjecture, in form of a

query, for thofe who have more leifure and genius than myfelf.

It would indeed be difficult to reconcile the idea of our atmo-

fphere poffeffing a greater quantity of electric fluid in winter

than fummer, with the difcoveries of Meflrs de Volta and

Saussure, who have found the electricity of the air in dry

weather to be conftantly pofitive. The laft mentioned gentle-

man fuppofes its pofitive ftate to be maintained by a regular

fupply of vapours from the earth, (which are difcovered to

abound with that fluid) carrying up a portion of the electricity

that belongs to the globe. Now, as in the north the earth is

hard frozen during winter, one fhould think the fupply by eva-

poration cannot be fo great in this feafon as in fummer, and

of courfe its pofitive ftate with difficulty kept up from this

fource, according to Dr Franklin's Theory of Plus and Mi-

nus. Will that of two diflinct fluids (to which Mr Sa us sure

feems to lean in fome part of his works) account for it better ?

There is a theory very prevalent in Germany and Sweden ; nay,

we even find the refpectable names of Bergman, Scheele,

Wilke, &fc. amongfl its advocates. This is a fufficient reafon

for my giving it a place in this paper, left it fhould not be ge-

nerally known in Britain.

Positive electricity is fuppofed to be common air faturated

with heat or fire, as they term it ; negative electricity is fup-

pofed to be phlogifton, combined with an acid. As to the

commotion,
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commotion, they account for it, by fuppofing that it is owing

to the air and phlogifton rufhing with violence together, (from

great affinity) and fuddenly fetting loofe the heat contained in

the air, according to Crawford's theory, which then becomes

fenfible, and in fome cafes vifible. I muft take the liberty of

fuggefting a doubt if this new theory will account for fo many
phenomena in electricity, as the beautiful and fimple one of

Franklin and tEpinus, particularly for Earl Stanhope's re-

turning ftroke, which his Lordfhip proves to have been the

death of Mr Bryd en's carter and horfes, in fo fatisfactory a

manner, that no man in future will think himfelf fafe in a

thunder-ftorm, however diftant from the explofions.

It might be fuppofed, from the feverity of the froft men-

tioned above, that we fuffer much cold during this period ; but

the fact is juft the reverie : for people in eafy circumftances,

who are not obliged to remain much out of doors, but drive,

or even walk from one houfe to another, fuffer lefs than in

moft countries, as there reigns conflantly a fummer heat from

14 to 16 of Reaumur in our apartments, where flowers

blow all the winter ; and when out of doors, the warm fur

dfefs, with the fkin furniture of the fledges, (a coach requires

none) keep the body fo comfortable, that I am Convinced lefs

cold is felt (difference of drefs confidered) in driving through

the flreets of Peterfburg in our cold dry air, than through thofe

of London or Edinburgh, during the cold moift weather that

obtains there during a great part of the winter ; efpecially as

this ftate of the atmofphere in Britain is often accompanied by

bleak winds, whilft the air in Ruffia, during our greatefl cold,

is generally ferene and calm. In fact, we have only the face to

guard againft the froft when out of doors, by occafionally

raifing the cape of our fur garb, as all the reft is fecured againft

its attack by the well contrived drefs of the north ; and at

home, if the door is only kept fhut, the cold can enter from

no other quarter, (the windows being double, well caulked and

Vol. II. // papered
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papered in the feams) to counteract the equally difFufed heat

produced by well contrived (loves, which are built generally of

white tiles, and admit of much latitude of elegant form.

The above defcription of our mode of living in winter, ac-

counts for a circumftance that has been regarded as affectation,

both in the natives of Ruffia, and in foreigners who have re-

fided long here, viz. their complaining of cold during winter

in the temperate climates ; for, on taking into confideration

their mode of living at home, there is nothing more natural

than their fuffering cold in countries where neither the houfes

nor drefs are calculated to keep it from conftantly acting on the

body, during a certain period of the year. This is a fituation

quite new to a Ruffian, and which produces fenfations more

difagreeable than can eafily be imagined, till cuflom makes it

familiar, and that they have learned to feek heat in exercife,

inflead of ovens and furs ; a leffon by no means unprofitable

to people of fafhion from the northern countries of Europe.

SPRING.

As to fpring, I mufl again repeat my remark in the intro-

duction, that we can hardly fay that it exifts here ; the feafons

of winter and fummer running into one another, almoft without

any fenfible intermediate one : For by the time that the immenfe
mafs of fnow and ice, which covered the face of land and

water, is melted, the fun has acquired fo much influence, as to

dart on us at once a fummer heat. It is probable that the

quantity of water produced by this operation, when joined to

the effect of our heavy night dews in the hot weather, may
render a wet intermediate feafon unneceflary, whilft the fhort

period allowed to hurry vegetation through all its ftages, will

fearcely admit of it. Is it not pomble, likewife, that the fud-

den commencement of fummer on the finifhing of the thawing

procefs, may be accounted for, in fome meafure, by Dr Black's

Theory
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Theory of Latent Heat ? For as water requires a great portion

of fenfible heat to refume its fluid form, of courfe, a large

proportion of that furnifhed by the fun will be abforbed, un-

til the whole is diffolved, when we at once receive all his influ-

ence, without any part of it being abforbed by our winter co-

vering. When this caufe is joined to the cold produced by the

evaporation going on during the thawing period, it is eafy to

conceive how different our feelings mufl be at the time when
they are both removed, and the earth is beginning to ac-

quire and give out warmth ; which very quickly takes place in

this light fandy foil, that lets the water readily filter through it,

and almoft immediately begins to heat.

RUSSIAN SUMMER,
With the common Phenomena attending it.

Our Ruffian fummer, during a good feafon, prefents exactly

the oppofite extreme to winter, the former being nearly as hot

as the latter is cold ; an admirable arrangement of nature, if

we confider the talk the fun has to perform, with regard to ve-

getation, during that fhort fpace of time. The influence of

the fun during the period of a Ruflian fummer, is no doubt

aided by that equally wife ceconomy relative to the habits of

plants ; for whilft the northern ones run their courfe uniformly

in the fhort fpace of time allotted to them, (even in Iceland,

where, from its infular fituation, the heat cannot be fo confi-

derable as with us), thofe imported from the fouth can, by no

means, effect all their flages of vegetation, within the bounds

-

of a Ruffian fummer, until they have paffed a few feafons in

this climate, and thus acquired the habits of the indigenous

plants of the country.

It is remarkable, that the thermometer falls exactly to 24°-^

of Reaumur below the freezing point, during our greateft

ff 2 cold
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cold in winter, and rifes to the fame number of degrees above

it, during our greatefl heat of fummer, taking the mean of

fifteen years. The fun's remaining fo many hours above the

horizon, or rather fcarcely leaving it at all during a certain pe-

riod of our fummer, affords one reafon for the violent heat

which a traveller meets with, to his no fmall aftonifhment, in

the latitude of 60, as the air and earth have not time to cool

in the fhort interval between his fetting and rifing again. Two
Britifh travellers from Bengal, (where they are certainly ac-

cuftomed to great heat) complain much of that of the prefent

fummer in St Peterfburg.

I take this opportunity of mentioning a curious fact con-

nected with northern vegetation. There is a difh to be found

at the tables of Mofcow during winter, which will fcarcely be

credited by the reft of Europe, when it is remembered that the

climate is nearly as fevere as at Peterfburg, viz. afparagus,

reared in the open air, the production of a fpecies of Ruffian

gardening, which merits being known.

In autumn, the afparagus beds are covered with mats, and

buried by the falling fnow, which is mod abundant in this

climate, fo as to preferve the plants from being frozen, until

they are wanted. When a bed of them is to be thrown into

vegetation during winter, it is done by cutting a deep and

broad trench all around it, down to the unfrozen earth, which

is filled with fmoking dung, taken out of the middle of a

large dunghill ; the old mats, covered with fnow, are then re-

moved, and dry ones put in their place, and upon them a thick

layer of warm dung, leaving only fmall apertures for the

plants to pufh through.

Regijlsr
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Regijier of the Weather for the fix Summer Months,

THERMOMETER.
Greateft heat, 106 commonly in July or Auguft, equal to

85 ° of Fahr. above o, or to 24% of

Reaum. above o.

Leail heat, 144° in May or October, equal to 41 ° of Fahr.

above o, or to 3 of Reaum. above o.

Difference, 38 equal to 46 * of Fahr. or equal to 2o°i

of Reaum.
Mean heat of the aftern. 127 ° equal to 59 of Fahr. above o, or

equal 12 of Reaum. above o.

Mean heat of the night, 136 equal to 49 of Fa.hr. above o,

or to 2°j of Reaum. above o»

IVlean heat of the climate at large, 2°-7
o.

BAROMETER.
At higheft, 28.42 ofteneft in May.

At loweft, 27.50 ofteneft in September.

. 92 The middle between thefe extremes is 27.96=

Mean height, 28.04 Paris inches.

Winds.

The wind that predominates here in fummer, as in winter,

is the weft.

Weft wind, 110 days.

Eaft wind, 84 days.

Rain,
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Rain,

The quantity of rain that falls in the fix months, is ioT
9
~7,

or about 1 1 Paris inches.

Rainy days, - - 80.

Tempeft during this feafon, from n to 12.

Showers of hail, from 2 to 3.

Aurora Borealis, from 8 to 9.

Fog, - - 17 days.

I should be happy in being able to give the heat of deep

wells and fprings in this province, to compare with the mean

heat of our climate, which, according to a curious modern

difcovery, ought to be pretty nearly the fame ; but as our wa-

ter lies within about four yards of the furface, at lead in the

diftrict I inhabit, it may be fuppofed to be affected by the in-

fluence of the fun during fummer, and the fevere froft in

winter. To avoid, then, as much as pofhble, both thefe caufes

of error, I have chofen for the time of my experiment, what,

in my opinion, is the mod favourable of the whole year, viz.

the fhort interval which takes place between the rigorous feafon

of winter and the heat of fummer, when the water is moft ex-

empt from either influence. The epoch fixed upon then for

my experiment was the 9th of May, whilft we had ftill a little

floating ice in our river, the laft of that which comes down
from the lake Ladoga every fpring on its breaking up. At this

time, the trees were ftill without a leaf, except the birch, which

was juft budding ; and Reaumur's thermometer flood at io y

above the freezing point, fome degrees higher than it had yet done ',

fo that I think, from the fmall effect the fun had yet produced

on vegetation, &c. we cannot well fuppofe, that the temperature

of a thick covered well in my garden, excluded as much as pof-

fible from communication with the open air, by every precau-

tion I could invent, could be fo much affected by it, as to pro-

duce an error on the fide of heat.

May
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May 9. Heat of, the air, io°4- above o.

Heat of the well in my garden, Imp.

Cadet Corps, 2°| above o.

Now, as the mean heat of our climate is 2
Q
T s, there is a very

remarkable coincidence between it and the heat of the water,

even taken under all the difadvantages mentioned above. How-
ever, I by no means offer this as the abfolute and exact tempe-

rature of deep wells and fprings in this province, which may
certainly be considerably different.

The mean heat of the only four countries determined in this

manner, that have fallen under my cognifance, make a fliort

but curious fcale, as they are of temperate, torrid, and frigid

climates. As for example :

Mean heat of
|
Heat of wells

the climates.
| and fprings.

St Petersburg, N. Lat. 59 26' 23" Long. 30 25' E. from the 2V0- 2°y

firft merid. of Greenw.

1 % IS
ioQ 10^ in the

cave under the

obfervatory.

2i°| 2i°£

London, N. Lat. 51 31' Long.

Paris, N. Lat. 48 jo' Long. 2° 25' E.

Kingfton, Jam. N. Lat. 18 15' Long. 76 38' W.

The difference of temperature between London and Paris

is more remarkable than their diflance will account for, and,

of courfe, is an illuftration of the effect of infular fituation,

which was my reafon for fetting down two places fo near to

one another. Accident fometimes prefents us with one inter-

efting fact when in fearch of another. This was my cafe, in

taking the heat of the earth in my garden, to contrail: with that

of my well, for a particular purpofe. On April 19. 1789,

Reaumur's thermometer at 7 above o, I found the heat of

the earth, in a foft bed one foot from the furface, only half a

degree above the freezing point, and on the next day was afto-

nifhed
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nifhed to find it at 5 ° above it, although the thermometer in

.air had not altered its pofition, but was ftill at 7 , nor had the

fun (hone out in the interval, fo that this furprifing change of

heat in the earth feems to have been effected by a fhower of

rain that fell between the two obfervations ; a ftrong confirma-

tion of the hypothefis that rain water contains a large portion

of latent heat, and probably of electric matter g fo that it is

not furprifing, if plants Ihould, under certain circumftances,

flart, as it were, fuddenly out of the earth after a fhower of

rain, as they receive fo large a fupply, not only of moifture,

but likewife of heat, and poflibly a vivifying principle from

the flimulus of the electric fluid carried down by the rain.

General Obfervations on the Summer Atmofphere.

The (late of the atmofphere during the fummer, is in gene-

ral pretty fixed, and the air very ferene and clear, both during

the day and night, in fpite of the heavy dew that falls from

the fetting to the rifing of the fun, which feems to ferve, as

before obferved, for watering the plants during this hot dry

feafon. I have been much {truck with obferving, that an ex-

cellent hygrometer, fent me by the learned Profeflbr Pictet of

Geneva, (hung within doors with the windows open) indicated

a greater degree of humidity, on a fine fummer evening, than

during the moft continued rainy weather ; fo much higher is

the faturation of the air with water, and fo much greater is its

difFufion through it, than when it falls in the form of rain.

This obfervation favours the modern hypothefis of the chemical

folution of water in air.

I think alfo worthy of remark, the much greater effect

this fultry debilitating period has upon foreigners, (from even

warm countries) than on the natives of the north, as one

Ihould naturally think the former would fupport it better, than

a people unaccuftomed, for fo long a period of the year, to ex-

ceflive
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cemve cold. This, however, is by no means the cafe ; for

whilft foreigners can fcarcely take any exercife out of doors, with

the fun high above the horizon, without feeling a* fpecies of

faintifh debility, the natives even carry on the hardeft labour

without much apparent fatigue. This may probably be ac-

counted for by their conflant ufe of the vapour bath, heated to

a degree unfupportable for many minutes to a foreigner, whilft

they feel themfelves perfectly at their eafe in it, from habit, and

are as fond of it as the Greeks and Romans were of the tepid

water bath.

Another circumftance in the mode of life of this northern

people, which may alfo contribute greatly to their fupporting

fo well considerable degrees of heat, is their living at home,

for eight months of the year, in a conflant heat of from
16 ° to 20 of Reaum. or from 68° to about 77 of Fahr.

;

nay, even during the fummer, the ovens of their cottages are

obliged to be pretty conftantly heated, each peafant baking his

bread at home, and drefling his victuals in them.

AUTUMN.
The remark I have already made on the feafons will account

for my leaving this period blank, and only mentioning it for

form's fake. I have annexed the abridged regifter of fifteen

years, made ufe of in this paper, as there may be fome who
would wifh to fee it.

Vol. II. ,? g Two
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Two Letters on Electrical and other Phenomena ;

addrejfed to Dr Ma t.thew Guthrie, Con/. Aid. F. R. SS.

Lond. and Edin. Phyfwian to the Imperial Corps of Noble

Cadets , and to that of the Artillery and Engineers in St Peterfburg,

by his Excellency M. JEriNUS*

\*Tranflation from the French.']

Dear Si r,

I acknowledge the pleafure I have received in perilling

your paper on the Northern Climate ; and certainly it would

be difficult to give, with more method and intelligence, a clear

and diftinct idea of the peculiarities of our climate, quod malus

Jupiter urget, and which diftinguifh it from the other countries

of Europe, placed under a more mild and temperate fky.

I shall therefore comply with pleafure, in giving a circum-

ftantial account of the curious facts mentioned in your DifXer-

tation, as feen and authenticated by me ; and (hall, at the

fame time, avail myfelf of your permiflion to communicate

the remarks and reflections I have made on reading your inter-

efting DifTertation *.

The uncommon phenomena alluded to in your paper, were

as follow: During the laft weeks of the year 1766 and the

firft of 1767, we had conftantly very ftrong froft, with the

calm,

* Dr Guthrie folicited the learned gentleman's remarks and opinion on his paper.

M. .fliPiNus is the oldeft Profeflbr of the Imperial Academy now alive, having fpent

upwards of thirty years in this country j and as Natural Philofophy was his profeffional

line before called to Court, and his amufement fince, his Excellency is of all others molt

able to judge of the peculiarities of our climate, and the fitteft to put the itamp of

veracity on this Diflertation
;

its principal merit.
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calm, clear and ferene fky which generally accompanies it in

this climate ; and during its prevalence, her Imperial Majefty

having fent for me one morning, ordered me to go to the

apartments of Prince Orloff, in another part of the palace,

who, fhe faid, had, for fome days pad, become uncommonly
electric every time his hair was combed.

I found the Prince at his toilet, and obferved, in fact,

that, at every time his valet de chambre drew the comb
through his hair, a pretty ftrong crackling noife was heard

;

and on darkening the room, by drawing the curtains, the

fparks were feen following the direction of the comb in great

abundance, whilft the Prince, by this operation, was become

fo completely electric, that ftrong fparks could be drawn from

his hands and face ; nay, he was even electrified when he was

Only powdered with a puff, the friclion of the air againft his

hair being able to produce a confiderable degree of electricity ;

a curious experiment, which however but feldom fucceeded af-

terwards, when I was defirous of repeating it.

A few days after this fcene with the Prince, I was witnefs

to a ftill more ftriking effect of the electric ftate of our atmo-

fphere at this period. His Imperial Highnefs the Grand Duke

fent for me one evening in the twilight, and told me, that, having

brifkly drawn a flannel cover off a green damafk chair in his

bed chamber, which had been put on it by accident, he was

aftonifhed at the appearance of a ftrong bright flame that fol-

lowed it ; but having immediately comprehended that it muft

have been an electric phenomenon, his Highnefs had been

trying to produce a fimilar illumination on different pieces of

furniture, and could now (how me a beautiful and furprifing

experiment, that he had juft difcovered.—His Highnefs then

threw himfelf on his bed, which was covered with a damafk

quilt laced with gold, and rubbing it with his hands in all di-

rections, the young Prince, who had then reached his twelfth

year, appeared to be fwimming in fire, as, at every ftroke,

g g 2 flames
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flames arofe all around him, which, darting to the gold lace

border, run along it, and up that of the bed, to the very top.

Whilst his Highnefs was mowing me his experiment,

Prince Orloff, who had been making many different trials of

his perfonal electricity, frnce the day I faw him at his toilet,

came into the room with a fable muff in his hand, and fhowed

us, that, by only whirling it five or -fix times round his head in

the air, he could electrify himfelf fo ftrongly, as to fend out

fparks from all the uncovered parts of his body ; another proof

that the fimple friction of air againft hair could produce elec-

tricity. Similar experiments were repeated in many houfes of

the city, whilft the ftrong froft prevailed ; which (hows, that

the uncommon difpofition of bodies to electricity, during the

period treated of, was general.

These curious phenomena have appeared from time to time

fince that epoch, particularly during the fevere cold which has

prevailed for thefe four weeks pad. A few days ago, a lady of

my acquaintance informed me, that, on having her head

combed, not only her hair fhowed the ordinary figns of elec-

tricity, but that, after the comb had been drawn through, it

bufhed out in a moil furprifing manner, by the mutual repul-

fion of the hairs, and occafioned, on riling upon her head, a

moft lingular and difagreeable fenfation, which would cer-

tainly have frightened her terribly, if fhe had not inftantly

gueffed the caufe.

It muft not, however, be taken for granted, that thefe ap-

pearances are quite common here, or that they appear every

winter, although we never fail to have 24 ° and upwards of

cold, by Reaumur's fcale. No ; to render thefe effects very

remarkable, a great cold muft have continued feveral weeks

without abating, as I (hall explain in the fequel.

I shall here likewife account for a curious fact mentioned

above, which muft have drawn the attention of the reader, viz.

that Prince Orloff became electrified whilft fitting at his

toilet,
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toilet, on a chair placed on the bare floor, or on walking ill the

Great Duke's apartment, without any fpecies of apparatus to

cut off his communication with the naked boards ; but he was

in fact infulated in both fituations, as the inlaid floors were

become as completely ideo-electric as glafs or rofin, from the

high dried date to which they were reduced by an exficcating

quality of the atmofphere, (to be explained in the fequel) and

conftant waxing. Now, as I obferve, Sir, that in your paper

on our climate, you enter into fome reafoning on thefe pheno-

mena, I prefume my opinion on them will not be difagreeable

to you.

The great difpofition, then, of air, and other bodies, to be-

come electric, during great degrees of cold continued for a cer-

tain time, always appeared to me to be fo eafily explained,* that

I looked upbn it as a iimple corollary of the bed known of the

laws of electric force, and as fuch, that it did not require

to be deduced from it in a formal manner. However, that

you may know on what L founded that fuppofition, I fliall ob-

ferve, That, fir/}, nothing indicates air, and other bodies, to

contain, during fevere froft, an atom of more electric matter

than "their natural quantity ; and they are certainly not in a

flate of fpontaneous electricity, becaufe, to render them elec-

tric, friction muft be employed, as at all other times ; fo that

all the uncommon appearances above mentioned are reduced to

this, That, by means of friction, bodies, in the above flate of

the atmofphere, become more eafily, and more ftrongly, electric,

than at any other time, which does not indicate a larger

quantity of electric matter, but a greater difpofition to re-

ceive it.

idly, There is no neceffity, then, to enquire, why air, filk,

wool, hair, wood, i£c. contain a greater quantity of electric

matter in this than in another feafon, fince the fact does not

obtain \ fo that the queftion left for inveftigation is only, Why
they pofTefs, during fevere cold, a greater aptitude or difpofition

to
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to become electric, than in any other ftate of the atmofphere ?

or, in other words, Why they become, in a more eminent de-

gree, ideo-electrie ?

%dly, Air pofTeffes, like the other fluids we call menjlrua, the

power of difTolving different bodies, efpecially water, \*hich

laft procefs we term evaporation ; and, like the other menftrua,

this power is modified by the degree of heat it pofTeffes, fo

that, ceteris paribus, warm air can difTolve, and hold in folia-

tion, a much greater quantity of water than cold air.

4-thIy, Suppose that air, heated to a given degree, holds in

folution as much water as it is able to difTolve, that is to fay,

that it is faturated with it, and it then cools down fo confi-

derably, that it cannot hold in folution the fame quantity it

did at firft ; there fhould, in that cafe, take place a large pre-

cipitation, or a large portion of the difTolved water fhould fe-

parate itfelf from the cooled air ; fo that it muft remain

charged with a much fmaller quantity than before it loft its

heat.

$thly
t
It follows, then, that the atmofphere is never drier

than during great frofl, and never more humid than during

great heat ; and this affertion will appear a paradox only to thofe

who confound a dry with a drying air, and a wet with a wet-

ting air ; or who do not reflect that a dry air may not be of a

drying nature, and that a humid atmofphere may not be of a

wetting quality. I hope, likewife, nobody will maintain, that

the apparent purity, and perfect tranfparency of the air, in a

fine fummer day, is a proof of its not being charged with he-

terogeneous matter, as that tranfparency is only the effect of a

perfect folution of the water it contains.—It is evident, by the

common chemical operations, performed every day, that every

perfect folution is clear and tranfparent, and that when it be-

comes turbid, a precipitation is at hand. Let us confirm this

fact, Sir, by a phenomenon we have an opportunity of feeing

very often in fummer, viz. that we fhall find the air full of

broken
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broken clouds in the morning, which vanifh under our eye

whilft looking at them, as the fun rifes higher above the hori-

zon, in the fame manner as chemical folutions become turbid

on cooling, and clear again on heating.

6thly, This extraordinary dry air penetrates into our apart-

ments, either gently and infenfibly through chinks, or rapidly

and perceptibly when our ftoves are lighted each morning ; a

fure means of renewing the air of our apartments once in

twenty-four hours at lead. The external air thus introduced,

foon acquires the temperature of the chamber, which is com-

monly from 12 to 15 ° or more of Reaumur, (in the better

fort of houfes, for thofe of the common people are warmer)

and then recovers its diffolving power, which the feverity of

the cold had confiderably diminished, nay almoft entirely over-

come ; but as it now contains little or no humidity, it muft,

like other menjlrua, attack the humidity that it finds in the

chamber, with a much greater rapidity than it could have

done with the fame degree of heat, had it not been thus puri-

fied (or dephlegmated, in the language of chemiftry) by the

cold. All the bodies, then, which happen to be in the room,

muft lofe of their humidity, or be dried much quicker than in

any other feafon ; and, in facl, there is no houfekeeper in Pe-

terfburg who does not perceive to his coft this extraordinary

drying procefs, as our furniture warps, cracks or fplits much
more during the rigour of winter, than in the hotteft period of

fu'mmer, nay probably more than in any other country between

us and the equator.

Jtbly, A natural refult of all this, is, that, after our great

cold has continued a certain time, the bodies mentioned above,

viz. air, filk, wool, hair, wood, Is'c. are in fact, without amft-*

ance from us, drier than during the reft of the year, and pro-

bably more fo than in any other part of Europe, except they

are dried exprefsly by fome artificial means.

Stbly,
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Sthfy, Now, the bodies I have enumerated, are all in the

clafs of imperfect ideo-eleclrics, and have likewife the common

property of attracting moifture, fo that they can never be per-

fectly dry ; but water is, after the metals, the moft perfect

conductor of the electric fluid, or the lead of an ideo-electric,

I fay, after the metals ; for I think 1 have obferved, and pro-

bably others have done the fame, that water does not conduct

quite fo well as they do. But let that be as it may, thefe bo-

dies cannot certainly imbibe water without becoming lefs of an

ideo-electric, in proportion as they do fo, and, of courfe, the

more they dry again, the more they recover their natural quality.

The refult upon the whole then mull be, That during our

fevere cold, the bodies of which I fpeak become fpontaneouily

much better ideo- electrics here, than they ever are in any other

feafon or climate ; therefore thefe bodies have an extraordinary

difpofition to become eafily and ftrongly electric.

It cannot have efcaped your penetration, Sir, that in all I

have faid
;

I have advanced only known and generally received

facts, without admixture of hypothefes or conjecture of my own;

fo that the explanation I have given of the phenomena, (alluded

to in your paper, and which I was called upon to illuftrate)

arifes naturally and necefTarily from thofe facts, in fuch a man-

ner, that it may pafs, in my opinion, for a demonstration,

fuch as is to be given in Natural Philofophy.

It appears to me then, Sir, that we are not obliged to have

recourfe to the conjectures of Meffrs Saussure, Bergman,
Wilke, &.c. to explain the above phenomena, as you appear to

have been difpofed to do, in the paiTage alluded to, with a mode-

ration that does honour to your mode of philofophifing ; nay, if

we were even inclined to employ them, I do not fee how they

would anfwer our purpofe, being only hazarded opinions ; but

could they be verified, (which I doubt much) they would even

then be of very little ufe, as they could contribute nothing to

the perfection of the theory of electricity.

You
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You muft excufe me, Sir, if I enter into another difcuflion

which the fame paflage of yours has likewife given rife to. I

mean, the opinions which feveral of the learned have thrown

out of late years relative to two forts of electricity.

It was I, Sir, as you know, who firft gave rife to that idea,

many years ago. I had proved, in my Tenta??ien Theor. Electric,

et Magn. that the portions of matter belonging to every body

in nature, repel one another. This proportion appeared bold to

fome of the learned, as indeed it would have done to myfelf,

before I had well examined, digefted and compared it with the

analogy of nature.

The Philofophers you cite imagine they could remove this

difficulty, by fuppofing the exiftence of two diftinCt electric

fluids, one of which is pofitive and the other negative. I mail

confine myfelf at prefent to a few-remarks upon that fubjecl.

imo, Those who would pafs that idea for a new theory of

electricity different from mine, (and there are thofe who attempt

it) have not confidered matters in their true point of view ; for

it is evident that a theory, founded on the fuppofition of two

fluids, will coincide perfectly and eflentially with mine ', nay, the

explanation of the phenomena, the reafoning, and even the ana-

lytic formula which they draw from their pretended theory, is

exactly the fame as mine. But fuppofing their hypothefes could

be proved, there would refult from it nothing new, except that

it might furnifh an explanation of one of the fundamental facts

on which I founded my theory, and which I did not follow, nor

think important enough to invefligate the origin of, but was

contented to admit it as an eflablifhed fact.

2do, My theory, in confining itfelf to fimple well attefted facts,

neither aflifts nor denies the exiftence of two, or even feveral

fluids, which nature might poflibly employ to effect the funda-

mental laws on which I have eflablifhed my theory ; for when I

make ufe of the expreflion matter proper to bodies, it is evident,

that it means what remains in a body after we have drawn off

the electric fluid.

Vol. II. h h ^tio,
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2,tio, In confulting the analogy of nature, one cannot fail to

recollect, that all known bodies poffefs, befides the Newtonian

attraction, which is common and general to them all, another

attractive force, or that which produces cohefion between two

pieces of poliihed marble, the afcent of fluids in capillary tubes,

and an infinite number of other phenomena. Now, this laft

attractive force is evidently and efTentially different from the

firft ; for whilft the one follows the inverfe ratio of the fquare

of the diftance, it is proved that the other is in proportion to a

power, into which enters the reverfe ratio of the cubes, and

probably of fome ftill higher ppwer of the diftance.

If then both experience and the analogy of nature, (how the

poflibility of the co-exiftence of two attractive forces in the

fame body, governed by laws entirely different 5 and as a repul-

five force is nothing elfe than a negative attractive one, my fup-

pofltion of the repuliive force of bodies, contains nothing but

what is perfectly conformable to the analogy of nature.

You alfo make mention, Sir, and with reafon, of the frequent

appearance of the beautiful phenomena of parheliums and

mock moons in our climate, which enables us to be better ac-

quainted with all the circumftances attending them, than people

nearer the equator. I paid a particular attention to thefe phe-

nomena for a part of the years 1 758 and 1 759, and I think I have

made fome important obfervations on that fubject ; but it is not

at prefent either the time or place to enter into them, efpecially

as I have already given the principal facts in a paper inferted in

the eighth volume of the Novi Comment. Academ. Scien. Petrop.

p. 392, by referring to which I fhall content myfelf at prefent.

It is now time, Sir, to finifh this long letter, which has al-

moft fwelled to a differtation ; and I fhall do fo, by affuring

you, that I am, with much efteem,

Your obedient fervant,
St Petersburg, 7

Jan. 7—18. 17S9. $
iEpi NUS.

SIR,
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SIR, . January 23. 1789.

An idea has (truck me fince I fent off my lad letter, which

may pombly merit your attention, and therefore I fhall give it

you.

Both of us know long ago, Sir, and we have probably felt

it lately, that when a fevere froft has lafted for a certain time

without intermiflion, we may in vain ftrive to prevent feeling

its effects on our own bodies, as well as our furniture, although

we even remain within doors in a comfortable fpring heat, with-

out expofing ourfelves to the open air at all. It might be fup-

pofed that thefe precautions would be fufficient ; but they are

in fact far from being fo : for as foon as the fevere cold has

lafted fome time, we find ourfelves attacked with a difagreeable

fenfation, which, like all the reft of our fenfations, there is no

defcribing exactly. I fliall therefore only fay, that it confifts in

a fort of laffitude and heavinefs or torpor, affecting both the

body and mind, joined to a troublefome reftleffnefs or inquie-

tude. Such are our feelings during the continuance of the

above defcribed weather, and I fhall next give you, Sir, my
conjectures on the caufe of this curious phenomenon.

In the letter I had the honour to write you fome weeks ago,

I proved, that great cold renders the air dry and pure in a moft

aftonifhing degree, and that the heat which it afterwards re-

ceives in our apartments, renders it drying in a proportion

equally furprifing. Now, is it not poflible that it is this fame

drying quality of our chamber-atmofphere which produces the

fenfations enumerated above ? For why mould it not attack, un-

der the fame circumftances, the human body, as well as our

wooden furniture, and all other bodies which happen to be in

the rooms ? Surely, what we call perfpiration muft be much
increafed by it ; and this confumption of our excreted fluids

may pofhbly be extended, I fhould think, to the nobler fluids

neceffary
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necefTary to the functions of the animal oeconomy, fuch as what

are called vital fpirits, the exiitence of which is fuppofed, with

fome degree of probability, without our being able tc fay what

they are. This idea appears the more likely, as it is known that

the diffolving power of air is not confined to water alone, but

is extended to many other bodies. If then my conjecture is

founded, there appears to me, Sir, a very eafy way to prevent

this fort of difeafe ; for in fact it is one, although but flight

and of little confequence ; we have only to give back to the

air the humidity which the froft had robbed it of, which may
be done, either by promoting the evaporation of a certain quan-

tity of water in the room, or, what will be a much more con-

venient and fhorter mode of doing it, to hang up a cloth of a

proper fize, dipped in water, and wetted from time to time*

—

I fubmit, Sir, thefe conjectures to your judgment \ as all that

regards the impreflion which, in length of time, may be made

on the human body, by a very dry and a very drying air, falls

more immediately into your line as a Phyfician, than into that

of your mod obedient fervant,

iEpiNUS.

You may make what ufe you pleafe of this letter, and give

it the fame deftination as the firft, if you think proper.

END OF PAPERS OF THE PHYSICAL CLASS.
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The MEAN STATE of the ATMOSPHERE in St Peterfburg, for Sixteen Years, extra&ed from a Regifter of the

Weather, kept by Profeflbr Euler, perpetual Secretary to the Imperial Academy of Sciences.

:, July, Augurt, September and October,For the fix Winter Months, November, December, January, February, March

and April, which m:ike 181 days of the common year.

For the fix Summer Months, May, Jui

which make 184 days of the year.

I. BAROMETER.
5 feet above the mean level of the Neva, and at 6o;o feet from it

j the Gulph of Finland.

At highefl, 2887 commonly in January.

Ac loweft, 26.99

Difference,

Mean height,

It ftands 95 days

ofteneft in Novcmbei

tween thefeTh-

5 days beloi

N. B. The fcale of the barometer is divided into Paris inches and bin

dredth parts.

At higheit, 2S.47 ofteneft in May or October.

At lowed, 2 7-5° ofteneft in September or Oflober.

Difference, .92 The mean between thefe extremes is 27.96.

Mean height, 28.04 Paris inches.

Its height for 107 days is above 28 inches, and for 77 days below it.

Greatcft cold, 196

Leaftc'old, 141°

II. THERMOME
De i. 'Isle's Thermometer in the lhade, and expofed to the north, the inftrument in

nmonly in January, equal to 24 below of Fahren- Greateft heat,

IIEIT, or 24°^ of Reaumur below 0.

November or April, equal to 57 of Fahr. above o, or Leaft heat,

j
c
£ of Reaum. above o.

t e r.

ufe in the Imperial Academy of Sciences.

commonly in July or Auguft, equal t

144 °

above o, or to 24°^ of Rea
in May or October, equal to 41 1

3 of Reaum. above o.

of Fa:

Difference, $S° equal to 64 of Fahr. or 28°| of Reaum.

Mean cold of the night, 162 equal 23 of Fahr. above o, or equal 7° of Reaum.

below o. And of the afternoon, 154 equal 27 of Fahr. above o, or equal z°

of Reaum. below o.

The cold has been above 1 70° for 47 nights, equal to 8° of Fahr. above o, or equal

to io°§ of Reaum. below o. And above 15c , or the freezing point, for 156

nights.

The mean term of the firft froft, the 9th October, new ftile.

The mean term of the Neva freezing, the 27th November.

Difference, 38 equal to 46°^ of Fahr. or equal to 20°-j of Reaum.
Mean beat of the afternoon, 127 , equal to 39 of Fahr. above o, or equal to ta"

of Reaum. above o. And of thenight, 136 , equalto 49 of Fahr. above o T or

to 2°5 of Reaum. above o.

The heat of the afternoon has been 130 , equal to c,6° of Fahr. above o, or io°5

of Reaum. above o; and above 150 for 182 days: That is to fay, thatthether-

r has been fo many days above the freezing point,

n of the lad froft, 3d of May, aThen
The 1 1 of the opening of the Neva, 19th of April.

III. w I N D.

Perfect calm, 28 daya. Light breezes, 87 days. Perfect calm, 41 days. Light breezes, 75 days.

Brill; gales, 5 o days. Strong gales, 16 days. Brilk gales, 53 days. Strong gales, 15 days.

N. 14 days. E. 23 days, S. 20 days. W. 45 days N. 32 days. E. ig days. S. 22 days. W. 27 days.

N.E. 19 S. E. 12 S.W.22 N.W. 26 N.E.ij S.E. 18 S.W.24 N.W.27

IV. SKY AND A TMOSPHERE.
Sky clear, 39 days. Cloudy, 68 days. Overcaft, 74 days- Sky clear, 53 days. Cloudy, 87 days. Overcaft, 44 days.

Fog, 26 Fog, 17

Rain, 2d Rain, 80 ,

Snow, 64 Mean term of the firft fnow, Oft. 9. N.S. Snow, from 6 to 7 days. Mean term of the laft fnow, 4th of May, N. S-

Qu.Jitity of rain and melted fnow, 4^^,' or about 5 inches. Quantity of rain-water, ic^, or about 11 inches.

Aurora BorcnlU, 16 or 17 days. - Aurora Borealis, from 8 to 9 days.

Tempeft, feldom. Tempefts, from 11 to 12

Hail, very feldom. Hail, from 2 to 3—
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PAPERS OF THE LIT E RART CLASS.

I. ^Account offome Extraordinary Structures
on the Tops of Hills in the Highlands; with Remarks on

the Progrefs of the Arts among the ancient Inhabitants of Scot-

land. By Alexander Fraser Tttler, Efq\ Advocate,

F. R. S. Ed in. and Profeffor of Civil Hi/lory in the TJniverfity

of Edinburgh *.

IN the year 1777, an account was publifhed by Mr John-

Williams, mineral-engineer, of certain remains of an-

cient buildings on the fummits of fome of the hills in the

Highlands of Scotland, which had hitherto efcaped obfervation,

and which to him afforded grounds for a very extraordinary

fuppofition, That they had been cemented together by means of

Fire. He mentioned feveral of thofe hills exhibiting remains

of building, which he had vifited and examined
; particularly

the hill of Knockfarril in Rofs-fhire, Craig-Phadrick near In-

vernefs, Dun-Evan and Caftle-Finlay in the county of Nairn,

and the Caftle-hill of Finhaven in the county of Angus. He
defcribed the veftiges of regular fortifications on the fummits of

A 2 thofe

* Part of this Paper was read in 1783, before the Philofophical Society of Edinburgh.

It is now enlarged, and printed by order of the Committee for publication of the Trans-

actions of the Royal Society of Edinburgh..
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thofe hills, of which the walls, remaining in fome places of fe-

veral feet in height, were evidently compacted together by the

vitrification of the ftones of which they were built ; and he of-

fered fome ingenious conjectures with regard to the means em-

ployed in forming fuch extraordinary ftructures, and the pur-

pofes for which they might have been reared.

This account, which Mr Williams himfelf candidly owned,

was by many people treated as a ficlion, excited, however, the

curiofity of feveral travellers to vifit and examine fome of thofe

hills which he had mentioned. In the fame year, 1 777, DrJames
Anderson of Monkfhill, tranfmitted to the Society of Anti-

quaries of London, a very elaborate account of fome ancient

monuments and fortifications in the Highlands of Scotland,

contained in two letters, which are publifhed in the 5th and

6th volumes of the Archaologla. In thefe he treats, at confider-

able length, of the vitrified forts, and particularly of that upon

the hill of Knockfarril in Rofs-fhire ', and, agreeing with Mr
Williams in the general idea, that, in rearing thofe ftruclures,

the builders had employed fire for the purpofe of cementing

the materials, he differs from him a little as to the manner in

which he fuppofes the fire to have been applied to the mound
or rampart.

It is curious to remark, how the fame appearances, to dif-

ferent obfervers, lead to the moft oppofite opinions and conclu-

fions. The two gentlemen above mentioned feem not to have

entertained the fmalleft doubt, that the vitrified materials on the

tops of thofe hills, were the veftiges of works of art, and the

remains of ftruclures reared for the purpofes of fecurity and

defence. The Biihop of Derry, when on a tour to the north

of Scotland, vifited the hill of Craig-Phadrick near Invernefs,

and expreffed his opinion, that the mounds of vitrified matter

were not the remains of any artificial work, but the traces of

an ancient volcano. In the Philofophical Tranfa&ions of the

Royal Society of London for 1777, Part II. No. 20. is an ac-

count
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count of Creek Faterick, there termed a volcanic hill near Invernefs,

in a letter from Thomas West, Efq; to Mr Lane, F. R. S.

in which the writer does not hefitate to pronounce this hill an

extinguilhed volcano ; and having fent fpecimens of the burnt

matter for the inflection of the Royal Society, the Secretary

fubjoins a note to the paper, intimating, that " thefe fpecimens

" having been examined by fome of the Members well ac-

" quainted with volcanic productions, were by them judged to

" be real lava." Such was likewife the opinion of a very inge-

nious Member of this Society, the late Andrew Crosbie, Efq*,

who, in an account which he gave to the Philofophical Society

of Edinburgh in 1780, offered fome curious conjectures with

regard to the procefs of nature, by which he fuppofed the whole

of this hill to have been thrown up from the bottom of the fea

by the operation of inteftine fire.

The perufal of Mr Williams's pamphlet and of Dr Ander-
son's account, as well as thofe differing opinions I have men-

tioned, excited my curiofity, in a journey I made to Invernefs-

fhire in autumn 1782, to examine, with fome attention, fuch of

the hills mentioned by Mr Williams as lie in that country

;

and I now propofe to lay before this Society the refult of that

examination, which, however, I confine chiefly to Craig-Phad-

rick, as that which I have moft minutely furveyed.

Craig-Phadrick is a fmall conical hill, which forms the

eaftern extremity of that ridge of mountains which bounds

Loch-Nefs upon the north-weft fide. It is fituate about a mile

to the north of Invernefs, and commands an extenfive profpedl

of both fides of the Murray frith, to the diftance of above forty

miles. It is accefTible on two different quarters ; on the weft

by a narrow but level ridge, which joins it to the chain of hills

upon Loch-Nefs ; and on the fouth-eaft, by an eafy afcent from

the high ground above the town of Invernefs. When {ken.

from the oppofite heights, it appears pretty much of a conical

.figure ', the top cut off, forming a level furface, bounded at

each
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each end by a fmall riling or moulder. At the diftance of three

or four miles, its artificial appearance is more perceptible than

upon a nearer approach, when the eye, feeing only a part, fails

to take in the great outlines, and to perceive their regularity and

fymmetry. A more diftin<ft idea of the general form of this

hill than can be given by defcription, may be obtained from a

fketch taken from the oppofite high grounds, at a few miles di-

ftance. See Plate I. fig. i. In this fketch, Craig-Phadrick is

marked by the letter C. B are thofe hills, a part of the fame

ridge, which bound Loch-Nefs upon the north-weft ; and D is

a conical hill oppofite to Craig-Phadrick, on the other fide of the

Murray frith.

On approaching Craig-Phadrick from the level ridge upon

the weft fide, what firft prefents itfelf to view is a road cut

through the rock, from the bottom to the fummit ; in mo ft

places about ten feet in breadth, and nearly of the fame depth,

winding in an eafy ferpentine direction for about feventy feet m

y

by which means an afcent is gained over a very fteep rock,

which is otherwife quite inacceflible from that quarter. See

Plate I. fig. 2. The form alone of this road leaves little room

to doubt of its being an operation of art. I examined the fides

of it, where it is cut into the rock, to fee if there were any

marks of a tool. A labourer, who attended me with a mattock,

or quarryman's pick, declared his opinion, that, in many places,

there were marks of an inftrument fimilar to what he had in his

hand ; but the rock being compofed of many rounded pebbles,

and when broken prefenting a furface, in which the beds of

thofe pebbles have often an appearance like what is made by the

ftroke of a tool, I lay little weight upon that circumftance. The

form alone of this road, as I have already faid, was fufficiently

convincing to me of its being an operation of art.

From the nature of the ftone itfelf, of which this hill is

formed, and from that compound appearance of water-worn

pebbles, flicking in a cementing mafs, it has been conjectured,

that
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that thefe pebbles, together with the bed in which they are

lodged, had been forced up from the bottom of the fea, by in-

ternal fire ftruggling for a vent, which it afterwards obtained at

the fummit. With regard to the nature of the ftone of this

hill, I fhall here obferve only, that this compound appearance

in the rock at Craig-Phadrick, affords no more prefumption of

this particular hill being forced up by fire from the bottom of

the fea, than it does of all the furrounding hills for many miles

having the fame origin. The greateft part of the hills which

bound Loch-Nefs, both on the north and fouth, are compofed

of the fame materials, or at lead contain large ftrata of the ftone

I have mentioned. Yet none of thofe hills that I have feen, or

on enquiry have ever heard of, exhibit the fmallefl appearance

of the effects of fire ; though, being infinitely higher than

Craig-Phadrick, and confequently demanding a much greater

force to raife them up, had fire been the agent, its effects on

them would probably have been much more confpicuous than

on a hill incomparably fmaller.

That the materials which compofe the hill of Craig-Phad-

rick, as well as all other hills, of which the ftone is of a fimi-

lar nature, have originally been under water, I have not the

fmallefl doubt. The compound appearance of the rock, which

is evidently a mafs of water-worn pebbles, of various fize, na-

ture and colour, flicking in a bed of clay, leaves no room to

doubt of its origin. But whether thofe hills, which confifl of

fuch compound materials, have been forcibly raifed up from

the bottom of the water, by fome convulfion of nature, or

formed by a gradual alluvio^ or depofition of materials under a

mafs of water which has now deferted them, (as fand-banks

are formed in the fea) is what we have no grounds for deter-

mining with certainty, and few to found even a probable con-

jecture : Since, with regard to this particular hill, there never

has been a. feclion made acrofs any part of it, from which the

component flrata might be perceived, or the difpofition in

which
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which they lie. All that I am at prefent concerned to fliew, is,

that, from the fuperficial or external appearance of this hill,

there is no reafon for fuppoling that it ever contained inteftine

fire.

The ftone, of which the whole of this hill, and molt of the

neighbouring hills are compofed, is a mixed mafs of round

water-worn pieces of different coloured granite, greyifh or

fpeckled quartz, and the common white quartz. This compound
ftone, which is well known to miners, has, from its appear-

ance, been termed plum-pudding ftone. Thofe who have en-

tertained the notion of Craig-Phadrick's being an extinguifhed

volcano, have maintained, that this compound ftone is of the

nature of the volcanic tufas. This, however, will be acknow-

ledged to be a miftake, by all who have examined and compared

the two fubftances. The volcanic tufas are all compofed of

materials which have undergone a change by fire ; the plum-

pudding ftone has undergone no fuch change. Sir William
Hamilton defcribes tufa to be a foft ftone, compofed of pu-

mice, afhes and burnt matter, its colour often tinged with grey,

green and yellow. It is formed, fays he, by water making up

thefe materials into a fort of clay, which afterwards hardens.

The plum-pudding ftone, on the contrary, contains no burnt

materials. Its component parts, fo far from being already

burnt, when expofed to fire, undergo a total change, and the

whole ftone fuffers an imperfect vitrification. Upon the whole

furface of this hill, and amidft all the detached fragments, both

of the natural ftone and of the vitrified matter, there is not, fo

far as I could obferve, any thing that bears the appearance of a

pumice ftone. The burnt matter, indeed, is often full of fmall

holes or honey-combed ; but it ftill retains a glafly appearance

and a confiderable weight, both which circumftances fufEcient-

ly diftinguifh it from pumice. Bafaltes are, I believe, conftant-

ly found, in fome form or another, upon all volcanic hills ', but

neither on the rock of Craig-Phadrick, nor on any of the neigh-

bouring
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bouring hills is there, fo far as I could obferve, the fmalleft ap-

pearance of that kind.

The vitrified matter on the fummit of this rock is> therefore,

the only circumflance which pofitively vindicates the effect of

fire ; and this I mail now proceed to examine.

The Society have already had before them fpecimens of this

burnt or vitrified matter. I fhall, therefore, fuppofe, that they'

are fufficiently acquainted with its appearance. It will be re-

collected, that in none of the fpecimens which were produced,

was there any thing like a total fufion of the materials. Some
parts of the mafs feemed to be portions of argillaceous and un-

vitriable ftone ; others of ftones of which a part had been in

fufion, while the reft remained in its natural flate. Thefe cir-

cumftances, of themfelves, are fufficient to diflinguifh this fub-

flance from volcanic lava, which is an uniform homogeneous

mafs, of which every part has been in a flate of fufion. Nei-

ther has this vitrified fubflance the appearance of thofe fcorice

thrown up from volcanos, which are probably the fcum of the

lava, or fuch parts of the materials as either never were fufible,

or have loft their fufibility and principle of inflammability :

For the burnt fubflance on the top of Craig-Phadrick is rather

a mixture of fufible with unfufible fubftances ; many parts ap-

pearing to have been in the mofl perfect; fufion, while others

have remained in their natural ftate.

But the circumtlance which, in my apprehenfion, evinces,

in the moft fatisfaclory manner, that thofe appearances of the

effect of fire on the fummit of this hill, are not the operation of

nature, but of art, is the regular order and difpofition of thofe

materials, the form of the ground, and the various traces of

fkill and contrivance which are yet plainly difcemible, though

confiderably defaced, either by external violence, or by the ob-

literating hand of time. To proceed regularly in examining

thofe appearances of artificial contrivance, I return to that

winding road I before mentioned, which is evidently cut

Vol., II. B through
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through the rock for the purpofe of gaining an eafy afcent from

the level ridge to the fummit, which would otherwife have been

impracticable.

In mounting up by this road, and towards the middle of

the afcent, there appears a finall platform overhanging the road,

upon the right hand, and inclining, by a very gentle declivity,

to the edge of the rock. Upon this platform, and on the very

edge and extremity of it, are placed four enormous flones,

which have been evidently guided by art into that pofition ; as

it is impoffible, fuppofing them to have rolled down, that they

ever could have refted in that fituation. The pofture of thefe

ftones leaves no doubt as to the purpofe they were intended to

ferve. Upon an alarm of danger, the ftrength of a very few

men was fufficient to raife thefe enormous ftones fo as to de-

ftroy their balance, and project them into the hollow road,

which they would entirely block up, and thus either prevent all

accefs, or render the pafs fo difficult, as to be with eafe defend-

ed by a few againft any number of affailants. This winding

road, with the platform upon the right, may be feen in Plate I.

fig. 2. which is a fketch of the top or cone of the hill, as it

rifes from the level of the ridge to the weft. Some other

large ftones are likewife placed on an eminence to the left of

the road, evidently to ferve a fimilar purpofe with thofe on the

right, and to block up or defend a hollow channel, by which

an afcent might have been attempted, by following the waving

direction of the natural furrows of the hill at B, C and D.

On arriving at the fummit of the hill by the winding road,

and a few feet below the rampart which crowns the top of the

hill, there appears an outward wall furrounding the whole,

which approaches on the fides of the hill fo near to the upper

rampart, as to leave only a fofse or trench of ten or twelve feet

in width between them ; unlefs at the weft extremity, where

this outward wall extends itfelf to a greater diftance from the

inner rampart, and forms a level platform, of an oblong and

fomewhat
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fomewhat femi-circular fhape, about forty yards in length, and

fifteen at its greateft breadth. In Plate II. fig. i. which is a

ground-plan of the whole works upon the fummit of this hill,

the outward wall is marked by the letters P, M, N, X, Q^; and

at P is the level platform above mentioned. This outward wall

is in many places fo low, as to be almoft level with the rock,

though, in other places, it rifes to the height of two or three

feet ; but even where it is lowed:, the marks of it may be

traced by a line of vitrified matter flicking faft to the rock, all

along nearly of the fame breadth, which, in moft places, is

about nine feet. The remains of this wall are ftrongly vitri-

fied, unlefs in one place upon the north fide, where, for about

feventy yards, the rampart is formed only of dry ftones and

earth. The probable reafon of this I mall afterwards mention.

It is fufncient juft now to obferve, that the flrong natural de-

fence that was afforded on this fide, by the extreme fteepnefs of

the rock, which is here almoft perpendicular, fuperfeded the

necefhty of much artificial operation, there being little hazard

that an affault would ever be attempted on this quarter.

Every where elfe this outward wall appears Completely vitri-

fied ; and at the eaft fide, where the hill is more accefhble, and

the declivity more gradual, there is a prodigious mound of vi-

trified matter, extending itfelf to the thicknefs of above forty

feet. At the fouth-eaft corner, and adjoining to this immenfe

mound, is an out-work, confiding of two femi-circular vitrified

walls, with a narrow pafs cut through them in the middle.

This appears to have been another, and perhaps the principal

entry to the fort. It was neceffary that there fhould be two

entries ; one from the level ridge which joins this hill on the

weft to that chain of which it forms the extremity, the other

from the low country to the eaft. The entry to the weft was

defended in the manner already defcribed ; that towards the eaft

did not admit of a defence of the fame kind, but was fecured

by three ramparts ; and the pafs through the femi-circu-

B a
. lar
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lar out-work was made fo narrow as to be eafily defended, or

even blocked up with fhones and earth, \ipon the fhorteft notice

of danger.

We come now to the inner wall furrounding the fummit of

this hill, and inclofing a level fpace, of the form of an oblong

fquare, about feventy-five yards in length and thirty in breadth,

rounded, like the outward wall, at each of the ends. This inner

wall is nearly of the fame thicknefs with the outward one, and

is of confiderable height. There is fome appearance that it has

been armed with four baftions or turrets ; as, at regular di-

ftances, at thofe places marked d, d, d, d, (Plate II. fig. i.)

the wall enlarges itfelf considerably in thicknefs, in a circular

figure, like the foundation of a fmall tower. Of this, how-

ever, the traces are fo imperfect, that I will not take upon me
to fay whether they may not be entirely an accidental irregula-

rity. In the fame light I was at firft difpofed to have consider-

ed the circle C, confiding of a number of fmall tumuli of earth,

with a flone placed in the centre, which I fuppofed might have

been nothing more than an accidental appearance, till lately,

that, from the defcription of fome ancient fortifications of a

fimilar kind in Ireland, I find there are, in many of them, cir-

cles of fmall tumuli, like what I have mentioned, which are

fuppofed to have marked the place fet apart for the chief, as the

pr<vtorium in the camps of the Romans.

But within this inner fpace, there are other marks of artifi-

cial operation, which are lefs ambiguous. On looking at the

ground-plan, (Plate II. fig. i.) there appears, on the eaft fide,

a portion of the internal fpace, marked S, which is feparated

from the reft by two ranges of ftones flrongly fixed in the

ground, in the form of a rectangular parallelogram. This fe-

paration is immediately difcernible by the eye, from this cir-

cumftance, that the whole of the inclofed fummit has been

nioft carefully cleared from ftones, of which there is not one

to be feen, unlefs thofe that form this divifion, and the fingle

flone
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ftone in the middle of the circle of tumuli above mentioned.

What has been the defign of this feparated fpace, is difficult to

conjecture. It might, perhaps, have marked the refidence of thofe

of a higher rank, or ferved as a temple for the purpofes ofdevotion.

Towards the eaft end of the large area on the fummit, and

at the place marked q in the plan, are the veftiges of a well,

about fix feet in diameter, which has probably been dug deep

into the rock, though it is now filled up with rubbifh to within

a yard of the furface.

Such are the appearances on the fummit of Craig-Phadrick,

which exhibit, in my opinion, fuch evident and unambiguous

traces of artificial operation, that I cannot conceive a difference

of opinion to have arifen concerning their origin, but from too

inattentive and hafty a furvey of them, joined to a partiality

for thofe hypothefes, extremely fafhionable at prefent, which

afcribe a vaft variety of natural appearances to the operation of

ancient volcanos.

Of thofe fortified hills mentioned by Mr Williams, I had

likewife an opportunity of examining two others, the hill of

Dun-Evan in the County of Nairn, and the Caftle-hill of Fin-

haven in the county of Angus.

On the fummit of the hill of Dun-Evan, (of which the

name implies that it had been originally a place of defence)

there have been two walls or ramparts furrounding a level fpace

of the fame oblong form with that upon Craig-Phadrick, though

not quite fo large. There are likewife the traces of a well with-

in the inclofed area ; and at the eaft end, as at Craig-Phadrick,

there are the remains of a prodigious mound or mafs of build-

ing, much more extenfive than that which we have remarked

upon the former hill. In all thefe operations, which, in their

form, are perfectly fimilar to thofe on Craig-Phadrick, there

are not, however, fo far as I could perceive, any marks of vi-

trification or the effects of fire. Mr Williams, in his de-

fcription of Dun-Evan, fays, that the vitrified ruins are more

wafted
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wafted here than upon Knock-farril or Craig-Phadrick ; but as

neither I myfelf, nor two other gentlemen who examined this

hill along with me, could perceive the fmalleft appearance of

vitrification, I am inclined to believe, that, in this inftance,

Mr Williams's fondnefs for his new difcovery has a little

blinded him in his obfervations. Dun-Evan has, in my appre-

henfion, been fortified with walls of dry (tone and earth ; but

thefe of great thicknefs, and very compactly built, as appears

by their remains at this day. The entry Mr Williams fup-

pofes to have been at the eafl end, where there has been, as al-

ready Obferved, a prodigious rampart of ftones. But in this

particular he is evidently miftaken. The entry has, without

doubt, been upon the weft fide, where there is a ferpentine

road from the bottom to the fummit, extremely confpicuous,

which is vifibly continued for a considerable diftance along the

low ground at the foot of the hill, and is regularly formed, by

filling up hollows and levelling rocky heights which lay in its

way.

The inclofed fpace on the fummit of the Caftle-hill of Fin-

haven, is of much greater extent than that upon Craig-Phadrick

or Dun-Evan. The area is about 140 yards in length, and

above forty in breadth. The vitrified remains of a rampart

are extremely vifible all around the fummit, which is cleared of

(tones and levelled, unlefs at one end, where there is a great

hollow fpace feparated from the reft of the area, and probably de-

ftined exclusively for the keeping of cattle. The remains of

ftructure upon this hill are, in other refpects, nearly fimilar to

thofe on Craig-Phadrick and Dun-Evan.

Another fortified hill, which is not among thofe enume-

rated by Mr Williams, I have likewife vifited, and have exa-

mined with particular attention. This is Dun-Jardel, a very

high hill, which rifes in a beautiful, irregular, conic figure,

on the fouth fide of Loch-Nefs, about two miles to the eaftward

of the fall of Fyers. The fummit is accefiible only on the

fouth
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fouth fide by a narrow ridge, communicating with the hills of

Stratherrick, of which it terminates a fmall collateral chain.

On every other quarter, the afcent is almofh perpendicular j

and the bafe of the hill is defended by a very rapid river,

which winds along two thirds of its circumference. The in-

clofed area on the top of Dun-Jardel is an oblong fquare off

twenty- five yards in length and fifteen in breadth. It is, there-

fore, confiderably fmaller than any of the three fortified hills

above mentioned ; but is, from its fituation and form, incom-

parably flronger, and muft, in thofe periods when it was re-

forted to for defence, have been quite impregnable. The area

on the fummit is levelled, cleared of flones, and has in it the

remains of a well. It is furrounded with a very ftrong wall

of dry ftones, which has formerly been of great height and

thicknefs, as may be conjectured from the prodigious quantity

of flones that has fallen only from one fide of the fortification,

and has refted upon the level ridge on the fouth fide. Thofe

parts of the building on the other fides which have gone to de-

cay, muft have rolled down the precipice into the river at the

bottom. It is remarkable, that, on afcending the conical fum-

mit of Dun-Jardel, there is, upon a fmall fhoulder of the hill,

about fifty or fixty feet below the fortification on the top, a cir-

cle of large ftones, firmly fixed in the ground, with a tranfverfe

double range of ftones, extending from one fide, to ferve as an

avenue or entry to the circle. This is, without doubt, a monu-
ment of the fame nature with thofe which are termed Druidical

Temples, and muft have been appropriated to the fame purpofes ;

but whether it had any connection with the fortification on the

fummit of the hill, I fhall not take upon me to determine. It

may, however, afford fome ground, as I fhall afterwards fliew,

for a conjecture as to the period when thofe extraordinary for-

tifications were reared.

Immediately oppofite to Dun-Jardel, on the north fide of

Loch-Nefs, is another conical hill called Dun-Sgrebin, on the

fummit
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fummit of which, as I was informed by a gentleman who re-

fides in that neighbourhood, there are fimilar remains of a for-

tification, compofed of dry ftone, like thofe on Dun-Evan and

Dun-Jardel. Mr Williams mentions a fmall fortified hill near

Fort-Auguflus, called Tor-Dun, which is plainly difcernible

from Dun-Jardel. Dun-Jardel is diftinctly feen from Dun-

Sgrebin ; and from the fituation of the country, this laft is, in

all probability, feen from Craig-Phadrick. Craig-Phadrick is

plainly difcernible from Knockfarril, and Dun-Evan and Caftle-

Finlay (a fortified hill in the fame neighbourhood) from Craig-

Phadrick. Thus, there is a chain of feven fortified hills, com-

manding a very large tract of country, over which an alarm

could be communicated with the utmofl: celerity ; and I think

it is not improbable, that, upon a minute furvey of the moun-

tainous country, it would appear, that there have been, in fome

former period, chains of communication of this kind through

many of the regions in the northern parts of the ifland.

Nor were fortified places of this kind peculiar to the north-

ern parts of Britain. The Honourable Daines Barrington,

in a memoir printed in volume vi. of the Archaeologia,

affirms, that there are many fuch ftructures of dry done upon

the tops of hills in Wales, and particularly in Merioneth- fhire.

In Di'Borlase's Hiflory of Cornwall, we are informed, that

there are the remains of fimilar ftructures in that country.

Some of thefe the author has defcribed under the name of Hill-

caftles.

In Ireland, the remains of fuch fortifications on the tops of

hills, are yet much more frequent than in this country.

Harris, in his republication of Sir James Ware's Anti-

quities of Ireland, in treating of what are called Danes raths or

Da?ies forts, in that country, defcribes precifely fuch fortifica-

tions or ftructures, as thofe on the fummits of the hills we have

mentioned, viz. conical mounts terminating in an oblong level

area, and furrounded with the remains of ftrong ramparts.

The
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The very general tradition, of attributing thefe fortifications,

both in Ireland and in this country, to the Danes, I fhall af-

terwards fhew to be quite erroneous. In a collection of mifcel-

laneous effays towards a natural hiflory of Ireland, publifhed

by Dr Molyneux, Dr Gerard Boate, and others, there is

an accurate defcription given of thofe ftructures. " Mod of

" thofe in Ireland," fays Dr Molyneux, " are furrounded on-

" ly by earthen ramparts. Some, though but a few, are ert-

" compaffed round with walls of ftone caft up inflead of earth,

" yet without any mortar. Two of thefe may be feen at

" Farmoyle in the county of Longford." The authors of the

ancient and modern (late of the county of Down, defcribe par-

ticularly five of thofe fortified mounts, which are but a few,

out of a vafl many in that fmgle county. On the Rath at

Crown-bridge near Newry, there is, at the weft end of the le-

vel area, and about fifty feet below it, a fquare platform, fuch

as we have defcribed at the weft end of the fortification on

Craig-Phadrick. The tradition is, that this platform at Crown-

bridge, was the arena where two competitors decided, in fingle

combat, the difputed right to the Crown of Ireland. Wright,
in his Lowtbiana, or introduction to the antiquities of Ireland,

defcribes and gives plans of many fuch fortified mounts, all of

which are furrounded by ramparts ', and moft of them have at

the extremities flrong outworks below the level of the fort it-

felf. One of thefe, which is' called Green Mount, near Caftle-

Bellingham, appears from the engraving in Mr Wright's

book, to bear a near refemblance in its plan to Craig-Phadrick.

None of thofe remains of building upon the hills in Ireland,

fo far as is taken notice of in the defcriptions of them I have

mentioned, exhibit any marks of vitrification. Three of the

fortifications I have enumerated in the neighbourhood of Inver-

nefs, are likewife crowned with dry ftone ftructures, without

any appearance of the effects of fire ; and I am inclined to be-

lieve, that, upon an accurate furvey of thofe extraordinary

Vol. II. C works,
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works, the number of thofe that fhow marks of vitrification

will be inconfiderable, when compared with thofe that have not

been at all affected by fire. I am led, from this circumftance,

to form an opinion different from that of Mr Williams, and

of fuch as believe thofe ftructures to be the proofs of an an-

cient mode of building, in which fire was employed for the

purpofe of cementing, before our anceftors knew the ufe of

lime. I am difpofed to think, that the appearances of vitrifica-

tion on fome of thofe hills, are the accidental effects of fire up-

on a ftruclure compofed of combuftible and fufible materials,

and by no means the confequence of an operation intended to

produce that effect.

The buildings reared by the ancient inhabitants of this

country, both for habitation and defence, would naturally be

compofed of fuch materials as the rude ftate of the country

prefented in abundance, and fuch as required little, either of

labour or of fkill, to bring into ufe. In thofe quarters where

ftone could be eafily quarried in fquare blocks, or where it fplit

into lamina, no other material than the fimple flone was necef-

fary, and very little labour was fufficient to rear the ftructure.

Such has been the cafe at Dun-Jardel and Dun-Evan. But

where the ftone is of that nature as not to be eafily fplit into

fquare blocks, or feparated into lamina, but is apt to break into

irregular and generally fmall fragments, as the rock of Craig-

Phadrick, and all others of the plum-pudding kind, it would be

extremely difficult to form a regular ftructure of fuch mate-

rials alone, which fhould be endowed with fufficient ftrength.

The mode in which I imagine building was practifed in fuch

fituations, was by employing wood, as well as ftone, in the fa-

bric. The building, I fuppofe, was begun by railing a dou-

ble row of pallifades or ftrong ftakes, in the form of the in-

tended ftruclure, in the fame way as in that ancient mode of

building, defcribed by Palladio under the name of Riempiuta,
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a cajfa, or coffer-work *. Thefe flakes were probably warped

acrofs by boughs of trees laid very clofely together, fo as to

form two fences, running parallel to each other at the diftance

of fome feet, and fo clofe as to confine all the materials, of

whatever fize, that were thrown in between them. Into this

intermediate fpace, I fuppofe, were thrown boughs and trunks

of trees, earth and flones of all fizes, large or fmall, as they

could quarry or collect them. Very little care would be necef-

fary in the difpofition of thefe materials, as the outward fence

would keep the mound in form. In this way, it is eafy to con-

ceive, that a very flrong bulwark might be reared with great

difpatch, which, joined to the natural advantage of a very in-

acceflible fituation, and that improved by artful contrivances

for encreafing the difficulty of accefs, would form a ftructure

capable of anfwering every purpofe of fecurity or defence.

The mofl formidable engine of attack againft a ftructure of

this kind, would be fire; and this, no doubt, would be al-

ways attempted, and often fuccefsfully employed by a be-

fieging enemy. The double ramparts, at a confiderable di-

ftance from each other, and the platform, at one end, were

certainly the beft poflible fecurity againft an attack of this

kind. But if the befiegers prevailed in gaining an approach to

the ramparts, and, furrounding the external wall, fet fire to

it in feveral places, the conflagration muft fpeedily have be-

come general, and the effect is eafy to be conceived. If there

happened to be any wind at the time, to increafe the intenfity

of the heat, the ftony parts could not fail to come into fufion,

C 2 and

* La maniera riempiuta che fi dice anco a cajfa, facevano gli antichi, con tavolc

pofte in coltello tanto fpacio, quanta volevano che fofle grofio il muro, empiendolo di

malta, e di pietre di qualunque forte mefcolate infieme, e cofi andavano facendo di corfo

in corfo. Si veggone muri di quefta forte a Sirmion fopra il lago di Garda. Di quefta

maniera fi pofiono anco dire le mura di Napoli, cioe le antiche, le quali hanno due muri

di faflb quadrato, groffi quattro piedi, e diftanti tra fe piedi fei — e fono empiute di fafli

e di terra. Pallad. Architect, lib. i. cap. 9.
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and (as the wood burnt away) finking by their own weight in-

to a folid mafs, there would remain a wreck of vitrified mat-

ter, tracking the fpot where the ancient rampart had flood ; ir-

regular and of unequal height, from the fortuitous and unequal

diftribution of the ftony materials of which it had been com-

pofed. The appearance at this day of thofe vitrified mounds
creates the ftrongeft probability of the truth of this conjecture.

They do not appear ever to have been much higher than they

are at prefent ; as the fragments that have fallen from them,

even in thofe places where the wall is loweft, are very inconfi-

derable. From the durable nature of the fubftance, they

muft have fuffered very little change from time, though, from

the gradual growth of the foil, they muft, in fome places,

have loft, in appearance, a good deal of their height, and, in

others, have been quite obfcured. Mr Williams, in making

a cut through the ramparts at Knockfarril, found, in many
places, the vitrified matter entirely covered with peat-mofs of

half a foot in thicknefs.

I have obferved, that, in the fortification on Craig-Phad-

rick, a large portion of the outward rampart upon the north

fide bears no marks of vitrification. The reafon of this it is

eafy to explain. In the flruclure of this part of the wall no

wood has been employed ; for the extreme fteepnefs of the

rock on this quarter rendered any rampart for defence entirely

unneceffary. A low fence of itones and turf was fufficient

here to prevent the cattle, which were probably lodged between

the outer and inner rampart, from falling over the precipice.

Such is that fence which at prefent remains on the north fide

of the rock of Craig-Phadrick.

It appears, therefore, highly probable, that the effect of fire

upon thofe hill-fortifications, has been entirely accidental, or,

to fpeak more properly, that fire has been employed, not in the

conftruction, but towards the demolition of fuch buildings >

and for the latter purpofe it would certainly prove much more

efficacious
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efficacious than for the former. It is much to be doubted,

whether it would be at all pofuble, even in the prefent day, by

the utmoft combination of labour and of fkill, to furround a

large fpace of ground with a double rampart of ftones, com-

pacted by fire, of fuch height and folidity as to ferve any pur-

pofe of fecurity, or defence againft a beiieging enemy. Any
ftruclure of this kind muft have been irregular, low, fragile,

eafily fcaled and quite infecure ; a much weaker rampart, in

fhort, than a fimple wall of turf or wooden pallifade. The
veftiges yet remaining, as I have already obferved, give no

room to fuppofe, that the vitrified mound has ever been much
more entire than it is at prefent. The effect of fire upon ftruc-

tures reared in the manner I have fuppofed them to have been,

will account moft perfectly for their prefent appearance.

It was from necefTity that the builders of thofe fortifications

betook themfelves to a mode of ftruclure fo liable to be de-

flroyed by fire. In thofe parts where ftones could be eafily

quarried, of fuch fize and form as to rear a rampart by them-

felves of fufKcient ftrength and folidity, there was no occafion

to employ wood or turf in its conftructon, and it was there-

fore proof againft all afTault by fire. Such are the ramparts

which appear on the hill of Dun-Jardel, Dun-Evan, and many
others, on which there is not the fmalleft appearance of vitrifi-

cation. But on Craig-Phad rick, and the other hills above de-

fcribed, where, from the nature of the rock, the ftones could,

be procured, only in irregular and generally fmall fragments,

it was neceffary to employ fome fuch mode of conftruction as

I have fuppofed ; and thefe ramparts, though folid and well

calculated for defence againft every attack by force or ftratagem,

were not proof againft the affault by fire.

But thofe ancient fortifications prefent a much more curi-

ous and more interefting object of fpeculation, than thofe un-

certain and indeed fruitlefs conjectures as to the mode in which

they have been reared. It is evident, that, were it poffible to

afcertam
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afcertain the sera in which thofe fortifications were conftructed,

fome ufeful light might be thrown upon the ancient hiftory of

this country, and the condition of fociety in thofe remote pe-

riods. This I fhall now attempt ; and, in the courfe of a fhort

difquifition upon that fubject, fhall have occafion to mark the

progrefs of architecture in Britain, from its firft introduction

into the fouthern parts, till it had attained to considerable per-

fection, and the knowledge of the art of building had extended

itfelf, in fome degree, to the remotefl quarters of the iiland.

At the time when thofe fortifications were reared, it is evi-

dent that the ufe of mortar was unknown. As it muft be fup-

pofed that the builders exerted the utmofl of their architectural

fkill (fo far as ftrength was concerned) in fabricating thofe

flruclures, we cannot doubt, that, as the country abounded in

lime-ftone, had its ufe been known as a cement, it muft have

been employed in fuch works. This brings them at once up

to a period of time prior to the Roman eftablifhments in the

northern parts of Britain. The Romans employed mortar in

all their buildings, of which many remains are at prefent exifl-

ing in thofe parts of the ifland where they are known to have

formed fettlements. They taught the Britons the ufe of that

cement, of which, till then, they were ignorant.

At the time of Cjesar's invafion of Britain, the inhabi-

tants of the fouthern, and probably the moft civilized part

of the ifland, lived in huts conftructed with turf, or with the

branches of trees. Their towns or villages were nothing

more than an inclofed part of a wood, furrounded by a ditch

and rampart, within the circle of which they reared their

huts. " Oppidum vocant Britanni cum fylvas impeditas val-

" lo atque fofTa munierunt." Ces. de Bell. Gal. lib. 5. cap. 21.

Thefe inclofures or towns were but a temporary refidence, and

probably reforted to, only when it was necefTary to defend

themfelves



The HIGHLANDS of SCOTLAND. 23

themfelves againft an enemy *. They were £0 fpacious as to

afford fecurity, both to the inhabitants themfelves and to their

cattle. " Urbium loco ipfis funt nemora. Arboribus enim
" dejeclis ubi amplum circulum fepierunt, ibi cafas ibidem fibi

" ponunt, et pecori flabula condunt, ad ufum quidem non
" longi temporis." Strabo Geogr. lib. 4. f . Of this nature

were all the Britifh towns in the fouthern part of the ifland at

the time of Cjesar. Such was the town of Cafftbelanus, pro-

bably a place of the greateft confideration in the ifland, as be-

ing the refidence of that chief under whom the whole of the

fouthern Britons agreed to unite their forces to oppofe the Ro-

mans at their fecond defcent upon the coafts. " Ab his cog-

" nofcit non longe ex loco oppidum CafTibelani abeffe, hTvis pa-

" ludibufque munitum, quo fatis magnus hominum pecorif-

" que numerus convenerit." Cjes. de Bello Gal. lib. 5. cap. 21.

This oppidum CafTibelani was Verulamium, the prefent St Al-

bans. (See Camden, and Horsley's Britannia Romana.') Lon-

don, or the capital of the Trinobantes, was then a place of in-

ferior note to Verulam. The Romans dignified the latter with

the title of a municipium, while the former was fimply an oppi-

dum ', and therefore flrictly correfpondent to Caesar's general

defcription ; a portion of a thick wood furrounded with a ditch

and rampart.

If

* The pi&ure given by Tacitus of the manner of life of the Germanic tribes, may

probably be applied, with very little difference, to all the contemporary barbarous na-

tions of Europe :
" Nullas Germanorum populis urbes habitari fatis notum eft, ne pati

" quidem inter fe junc"tas fedes. Colunt difcreti ac diverfi, ut fons, ut campus, ut ne-

" mus placuit. Vicos locant non in noftrum morem, connexis et cohaerentibus aedificiis :

" fuam quifque domum fpatio circumdat, five adverfus cafus ignis remedium, five in-

" fcitia sedificandi. Ne csementorum quidem apudillos, aut tegulorum ufus." Tacit.

de Mor. Germ. cap. 16.

\ UoMii it avruv i\an hi S^vftot. Trigtppafams yap httytn xxTct/ZtflXyuttair, iv^vxugri xvxXov, kui

trnrot t\nav^» xaAuGo5ro(8»T«i, KXi ret @»a-Kr,i*.a,Tx x«Ti*5"«Sfcsyon7-(v, u srge? irohvv p^ow. Strab.Q

Geog. 1. 4.
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If fuch was the appearance of London at the time of the fe-

cond invafion of the ifland by Caesar, which happened fifty-

five years before the Chriftian asra, we have certain evidence,

that the fouthern Britons had undergone a remarkable change

in their mode of life, and made a great progrefs in refinement

and civilization in the fpace of 107 years, which elapfed from

that time to the great victory gained over the Romans by their

Queen Boadicea. At this latter period, Tacitus mentions

London as a flourishing town, which, though not dignified

with the title of a Roman colony, was a place of trade and

y opulence, and a great refort for merchants. " Londinum qui-

'" dem cognomento colonial non infigne, fed copia negotiatorum

" et commeatuum maxime celebre." Antial. lib. 14. cap. 33.

The Britons of the fouth had, therefore, profited very greatly

by a fhort intercourfe with the Romans ', and this progrefs will

appear more remarkable when it is confidered, that, from the

time of Cjesar's invafion to the reign of Claudius, during

almoft a complete century, there was no Roman army in Bri-

tain, nor any ftation or fettlement of that people in the ifland*.

The Britons, therefore, had, as yet, enjoyed little more than

the fight of apolifhed and improved people. Amidft the tumult

of hoftilities, there was no opportunity to imitate the practices or

ftudy the accomplifhments of the people by whom they were

invaded ; but they faw enough to convince them of their own
fignal inferiority in all the arts of cultivated life, and to excite

a defire to imitate them in a fubfequent feafon of tranquility.

This they obtained by the retreat of the Romans ; and profit-

ing to the utmofl by thofe lights they had acquired, they made

a more rapid advancement to civilization, than perhaps in any

after period of their hiftory. Cities were built, harbours con-

ftructed

* Horseley's Britannia Rcmana, p. 19, 20. ; and Tacitus mentions both the fact

and its caufe. " Mox bella civiiia et in rempublicam verfa principum arma ac Jcnga

" oblivio Britanniae etiam in pace." Vit. Agric. cap. 13.
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ftructed for the accommodation of mercantile fleets *, and mo-

ney coined for the medium of trade. The coinage of Cuno-
BELINE, the fucceflbr of Cassibelanus, and Sovereign of the

Caflii and Trinobantes, from the mints of Colchefter, Verulam

and London, is a proof, not only of an extenfive commerce,

but of very confiderable advancement in the arts f.

In this interval, therefore, between the invafion of CassAR

and the reign of Claudius, this period of rapid improvement,

it is probable the Britons of the fouth firft learned the art of

conftructing durable buildings with mortar; though we do not

find from any clafhc author, that, before the reign of Nero,

the Romans had erected any buildings in the ifland which

could ferve as a model of regular architecture. In the fifth

year of the Emperor Nero happened that fignal defeat of the

Romans by the Britifh Queen Boadicea, occanoned princi-

pally by the revolt, or, as Tacitus terms it, the rebellion of

the Trinobantes. One great caufe of this revolt had been the

erection of a magnificent Temple to the divine Claudius,

which the Britons regarded as an infulting monument of the

Roman power and their own abject flavery. " Ad ha*c tem-
" plum divo Claudio conftitutum, quafi arx asternae domina-
" tionis afpiciebatur ; delectique facerdotes, fpecie religionis,

" omnes fortunas efFundebant." Tacit. AnnaL fib. 14. cap. 31.

That this temple was a ftructure of great magnitude and foli-

dity, appears from this circumftance, that the Romans retreat-

ed to it as their lafl ftrong hold, and, for two days, defended

themfelves in it againft the beueging Britons. " Cetera qui-

" dem impetu direpta aut incenfa funt : Templum in quo mi-

Vol. II. D " les

* See an accurate account of the commencement of the commerce of Britain in

Whitaker's Hiftory of Manchefter, book I. chap. n.

-f-
About fifty coins of Cunobeline have come down to the prefent times. They are

of gold, of filver and of brafs ; and fome of them are elegant in their fabric and de-

vice.
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" les fe conglobaverat, biduo obfefTum expugnatumque." Ibid,

cap. 32.

The Britons, profecuting their fuccefs, attacked, pillaged

and fet fire to feveral of the Roman forts and garrifons. Lon-

don and Verulam were deftroyed ; and, in thefe two places,

(a convincing proof of their magnitude and population) the

Britons maflacred about 70,000 Roman citizens and their al-

lies *. But thefe temporary fucceffes were foon checked by a

dreadful defeat of the Britons by Suetonius Paulinus, in

which 80,000 were left dead upon the field of battle. From
that time, the Romans advanced into the internal parts of the

ifland ; and, finding themfelves more feebly refifted, as their

power became more known, began now to apply themfelves to

the civilization of the rude people whom they had fubdued.

Julius Agricola, in the fecond year of his command, as

Propraetor of Britain, A. D. 79. reduced the inhabitants of

North Wales, of Chefhire and of Lancafliire, to abfolute fub-

jection, and conquered the ifle of Anglefey. Having fuffi-

ciently evinced his power, he tried the effect of alluring the

natives to an eafy fubmiflion, by giving them a tafte of the

enjoyments of a polifhed people j\ Towards this purpofe, the

Romans encouraged the Britons to build regular towns, aflifted

them in conftrucling temples, market-places and commodious

dwellings, and taught them even the ufe of the baths and por-

ticos, and all the luxuries of the Roman banquets %. To thi&

precife

* Ad feptuaginta millia civium et fbciorum iis quae memoravi locis, cecidifle confii-

tit. Tacit. Annal. lib. 14. cap. 33.

f Ubi fatis terruerat parcendo rurfus irritamenta pacis oftentare. Jul. Agric. Vit.

cap. 20.

\ Sequens hiems faluberrimis confiliis abfumpta. Namque ut homines difperfi ac

rudes, eoque bello faciles, quieti et otio per voluptates afluefcerent, hortari privatim. ad-

juvare publice, ut templa, fora, domos extruerent, laudando promptos, aut caftigando

fegnes—paullatimque difcefTum ad delinimenta vitiorum, porticus et balnea et ccnvivic^

rum elegantiam. Jul. Agric. Vit. cap. 21.
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precife period, we may refer the foundation of many of the

towns in the weft of England, which are known to have had a

Roman origin, as Lancafter, Manchefter, Warrington, Ribche-

fter, Overborough, Colne, &c. *.

At this time, therefore, A. D. 79, the Britons of the north-

weftern parts of England, had acquired a considerable know-

ledge of regular architecture. But all to the north of the Ro-

man conquefts, we muft prefume was in its original flate of

barbarifm. Improvement, however, muft have kept pace with

the advances of the Romans into the country ; and it is there-

fore not difficult to mark its progrefs. In the year 80, we find

Agricola employed in erecting a chain of forts between the

friths of Clyde and Forth ; and in 83 f, the laft year of his

command, he had penetrated to the foot of the Grampian

mountains in the northern parts of Angus. From this time,

during the remainder of the reign of Domitian, and through

the whole of the reigns of Nerva and of Trajan, a period

of above thirty years, the Romans made no progrefs in the

ifland. The northern parts of the province were ill defended,

and the Caledonians, in that interval, recovered all that part of

Scotland which Agricola had gained ; for, in the fecond year

of Hadrian, A. D. 120, when that Emperor built his vallum

acrofs the ifland, between Solway frith and the mouth of the

Tyne, he confidered the Roman Province as extending no fur-

ther to the north than that rampart. " Murum per octoginta

" millia pafluum primus duxit qui barbaros Romanofque divi-

" deret." Vit. Hadr. Hijl. Aug. Script.

This interval, therefore, of more than thirty years, muft

have been a period of remarkable improvement to the favage

Caledonians. Maintaining a conftant intercourfe with the Ro-

mans, not diftinguifhed by extraordinary hoftilities, and gradu-

D 2 ally

* Whitaker's Manchefter, book I. chap. 7.

f Or 84 ; for the year is not certain. See Horsley, p. 48.
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ally regaining a country in which they found the recent works

of a polilhed people, they could not fail to acquire much know-

ledge in the arts. At the time, therefore, when Adrian built

his rampart, A. D. 120, we know, almoft to a certainty, that

the inhabitants of Scotland, as far to the north as the Grampi-

an mountains, underftood and practifed the art of constructing

durable buildings with mortar. The forts or caflella erecled

by Agricola, which Tacitus* fays were fo ftrongly con-

tracted as to refill: the utmoft efforts of the enemy to take

them by ftorm, were now in the pofTefnon of the Caledonians.

The Roman caflella were circular, and fometimes fquare, inclo-

fures, furrounded with a ftrong wall of ftone, hewn into

fquare blocks, and cemented with mortar. The fpace inclofed

was fufficient to contain various buildings likewife of ftone,

barracks for the winter habitation of the troops, granaries for

provifions, and fometimes baths. The form of thefe caflella

may be feen in the fculptures upon the Trajan column, and

their conftruction may be learnt from Vegetius. The re-

mains of a bath belonging to one of thefe caftella, probably

erecled by Agricola, were difcovered, within thefe few years,,

at the village of Dalnoter, between Glafgow and Dumbarton.

The Caledonians had witneffed the building of thofe Structures,

which were reared with the mofl perfect fkill in military archi-

tecture, from materials which the country furnifhed in abun-

dance. They were now in pofTeffion of the Structures them-

felves. It is reafonable, therefore, to conclude, that they now
learnt the art of constructing regular buildings with ftone and

mortar, and practifed it, both for the purpofes of defence and

habitation ; becaufe the contrary fuppofition would do violence

to all probability.

The wall of Adrian, which was built in 120, and that of

Antoninus Pius, built> as Horsley thinks, in 140, were

both

* Vit. Agric. cap. 22.
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both conftruCted folely of turf *. But they were defended by

caftella, placed at intervals of various diftance, according to

the nature of the ground. The wall of Antoninus ran acrofs

from Dumbarton on Clyde to Cramond on the frith of Forth,

and was probably in the precife line of the caftella built by

Agricola. It was at this period, and under the command

of Lollius Urbicus, the lieutenant of Antoninus, that the

Romans made their farthefl advances into the ifland of Britain.

After the erection of this new vallum, which had probably

been reared in the idea, that the country to the north of it was

hardly worth fecuring, Urbicus marched to the northward,

and finding, beyond his expectation, that the country, efpeci-

allv along the fea-coaft, was open and fertile, he appears to have

profecuted his conquefts as far north as Invernefs. For this

fact, we want indeed the authority of any Roman hiftorian ;

but the Geography of Ptolemy, and the late difcovered iti-

nerary of Richard of Cirencefter, prove, beyond all doubt,

that there were Roman ftations in the neighbourhood of Inver-

nefs ', and there is no other Roman general, but Urbicus, who,

to the days of Ptolemy, can be fuppofed to have pafTed the

limits of Agricola's conquefts j*. The moft northerly Roman
ftation, according to Ptolemy, is the -nri^rov n»rvnSm t

or caftra

alata, which, in the itinerary of Richard, is termed Ptorotone.

This, I think, there is every reafon to believe to have been that

fortified promontory, now called the Burgh of Moray %. At

any

* Julius Capitolinus, in his life of Antoninus Pius, mentions, that this Emperor
excluded the barbarians from the Province, " alio muro cefpitio," which proves that the

former, vi"z» that of Adrian, was of the fame materials.

f Whitaker's Hiftory of Manchefter, book L chap. 3. § 1.

% Its fhape correfponds entirely to the name of an encampment with wings. Such is

the aftual form of the promontory 5 and although both Stukeley and Horsley place

the ftation of Ptorotone at Invernefs itfelf, it will be obferved, this is nothing more than

conjefture. The itinerary of Richard gives no authority for that precife fituation ;

for
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any rate, it is certain there were feveral Roman ftations in that

neighbourhood, as Tueffis, Varis and Ptorotone, which is fuffi-

cient for our purpofe. It is then evident, that, in the reign

of Antoninus Pius, and within a few years of A. D. 140, the

date of his vallum, the Romans had fixed praefidk. and built

caftella in the neighbourhood of Invernefs, from which part of

Scotland, there was an uninterrupted military road, as appears

by Richard's itinerary, to the Land's end in Cornwall. At this

period, therefore, the inhabitants of this region of Scotland

mud have been acquainted, from the practice of the Romans,

with the art of building with mortar. And, as the ftrucfture

of thofe hill-fortifications demonftrates the ignorance of the

builders of the ufe of that cement, the moft complete evidence

thence arifes, that they were reared prior to the time above

mentioned, that is, above fixteen centuries and a half ago.

But how far beyond that period we are to fearch for the

date of thofe fingular fortifications, flill remains in doubt.

All that we can, with certainty, conclude, is, that they belong

to a period of extreme barbarifm. They muft have been con-

ftru&ed by a people fcarcely removed from the ftate of favages,

who lived under no impreflion of fixed or regulated property

in land, whofe only appropriated goods were their cattle, and

whofe fole fecurity, in a life of conftant depredation, was the

retreat to the fummits of thofe hills of difficult accefs, which

they had fortified in the beft manner they could. As the fpace

inclofed was incapable of containing a great number of men,

efpecially if occupied in part by cattle, it is prefumable, that

thefe retreats were formed chiefly for the fecurity of the wo-

men

for the diftance in miles between Ptorotone, and the preceding ftation Tueffis, is left

blank in the itinerary, and the actual fituation of Tueffis is likewife uncertain, Hor.sl.ey

fixing it at Nairn, and Stukeley at Ruthven on the Spey. All that is certainly known

from Richard's itinerary, is, that Ptorotone was the third Roman ftation beyond the

Grampian mountains. Since writingthe above, it was a fatisfa&ion to me to find, that

General Roy, in his elegant map ofRoman North Britain, has actually placed Ptoroton,

or Ptorotone, at the burgh-head of Moray.



The HIGHLANDS of SCOTLAND. 31

men and children of the canton, and of their herds. They

could be defended by a few men, while the reft of the tribe

were engaged with their enemies in the field.

In the defcription 1 have given of the fortified hill of Dun-

Jardel upon Loch-Nefs, I mentioned a Druidical circle upon the

moulder of the hill about fifty or fixty feet below the fortification;

and hinted, that this circumftance might poffibly afford ground

for a conjecture with regard to the date of thofe extraordinary

ftructures on the tops of hills.

The religion of the Druids obtained in Britain long before

the period of the Roman invafion ; and it was probably intro-

duced into the ifland by the firft colony of Celtse or Gauls who
landed from the continent *. If, as is generally fuppofed, this

ifland was actually peopled from Gaul, Druidifm muft have been

the religion of its firft inhabitants. I am difpofed, however,

to believe, that this ifland was inhabited of old by a race of

men who knew nothing of the religion of the Druids, whofe

manners and mode of life were too barbarous to be compatible

with that fyftem, and who, in after times, adopted from thofe

Druids their firft ideas of civilization and improvement. The

Druids, it is well known, were a very enlightened order of men
;

and they had the addrefs to avail themfelves of that character

of wifdom and learning, in obtaining an abfolute controul, not

only in matters of religion, but in the civil government of the

countries in which they were eftablifhed. They cultivated the

mechanic arts, and even the fciences of Medicine, Aftronomy

and Geometry, with confiderable fuccefs. In fhort, no nation,

among whom that fyftem had become prevalent, could long re-

main in a ftate of barbarifm. But, from all the ideas we can

form

* This idea is not contradicted by the fact, of which we are afTured by Cesar, vi%.

That the Druids of Gaul were fent over for inftruction to Britain. This fact proves

only, that the Britifh Druids, in the folitude of the diftant ifland of Mona, had made

farther advances in the fciences at that time, than their brethren on the continent. Cae-

sar indeed thence conjectures, that the Druidical fyftem had been invented in Britain y

but this conjecture has no other bafis than the fad above mentioned.
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form of the ftate of Caledonia, at the time when it was necefTa-

ry to rear thofe hill-fortifications, there appears no probability

that the inhabitants either lived under fuch a government as

we know to have prevailed under the influence of the Druids,

or had any acquaintance with thofe arts which it is certain

they cultivated. Thofe buildings muft, therefore, have been

erected previoufly to the introduction of the Druidical fyftem ',

that is to fay, in a period of time antecedent to the firft vifita-

tion of this iiland by the Celts of Gaul.

The Druidical circle upon Dun-Jardel lends its aid in fup-

port of this conjecture. If the fortification on the fummit had

been erected after the abolition of Druidifm, it feems extremely

improbable, that the builders of it would have neglected to

employ the ftones of this circle in rearing their fortification,

((tones extremely well fuited to the purpofe, and quite at hand)

when they have been at immenfe pains to carry up a prodigious

quantity of ftones from the very bottom of the hill for that

work. It is not probable that they would have been reftrained

by any fuperftitious idea of reverence for the monuments of an

extinguished religion. For Druidifm, foon after its abolition,

funk into utter contempt, and the introduction of Chriftianity

rendered the ancient fuperftitions impious and deteftable. That

this hill-fortification was erected in the times of the Druids, I

have already fhewn to be extremely improbable. We muft, there-

fore, recur to the only remaining, and the moft natural fuppo-

fition, that it was reared in times antecedent to the introduc-

tion of that religion. And this fuppofition carries the date of

this ftructure, and confequently of all the reft of the fame na-

ture, up to a period of antiquity far beyond all hiftorical re-

cord, and connects them with a ftate of fociety in which the

arts were as imperfect, the manners as barbarous, and the con-

dition of life as lawlefs, turbulent and precarious, as among

the rudeft tribes of American favages.

II.
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II. Remarks o» fome Pajages of the fixth Book of the Eneid.
By James Beattie, LL. D. F. R. S. Edin. and Pro-

feffor of Logic and Moral Philofophy in the Marifchal College,

Aberdeen.

{Read by Mr DALZEL, Secretary , March 19. 1787. J

THE poetical beauties of Virgil's fixth book are great

and many ; and a molt agreeable tafk it would be to

point them out : but that is not my prefent purpofe. Nor do I

intend to draw a comparifon of the fentiments of our poet

with thofe of Homer, concerning a future ftate. From Ho-
mer, no doubt, Virgil received the firft hint of this epifode 5

but the evocation of the ghofts, in the eleventh book of the

OdyfTey, is not in any degree fo ftriking, or fo poetical, as

Eneas's defcent into the world of fpirits. Nor does the for-

mer exhibit any diftinct idea of retribution. In it all is dark

and uncomfortable. " I would rather, fays the ghoft of
" Achilles, be the flave of a poor peafant among the living,

" than reign fole monarch of the dead :" a palTage blamed,

not without reafon, by Plato, as unfriendly to virtue, and

tending to debafe the foul by an unmanly fear of death.

My defign is, to give as plain an account as I can of the

theology (if I may be allowed to call it fo) of this part of Vir-

gil's poem. And I fhall make the poet his own interpreter,

without trufting to commentators, or feeking unneceiTary illu-

ftrations from Plato, to whom Virgil, though he differs

from him in many particulars, was indebted for the outlines of

Vol. II. E the
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the fyftem, and who probably owed them to philofophers of the

Pythagorean fchool.

The learned Bifhop Warburton has commented on this

part of the Eneid. Many of his obfervations are pertinent,

but fome are fanciful ; and in more places than one he feems to

have mifunderftood the author. His general pofition is, That
what the poet fays of Elyfium and the infernal regions, we are

to underftand as nothing more than a figurative account of the

myfteries exhibited in the temple of Ceres at Eleufis ; and that

the poet meant in this way to tell us, that Eneas had, like

fome other heroes and lawgivers of old, been initiated into

thofe myfteries. This theory he fupports very ingenioufly, but

not, I believe, to the fatisfaclion of many readers. I admit

there are allegories in the book, as I fhall have occalion to (how ;

but that the whole is an allegory, or rather an allegorical repre-

fentation of the Eleufinian allegories, I can no more fuppofe,

than that the arrival at Carthage is an allegory, or the viflt to

Evander, or the combat with Turn us, or any other of our

hero's achievements. I confider this epifode as truly epic,

and as a part, though not a neceflary part, of the poet's fable ;

and that he contrived it, firft, that he might embellifh his work

with a poetical account of a future (late, and fecondly, and

chiefly, that he might thence take an opportunity to introduce

a compliment to his country, by celebrating the virtues of fome

of the great men it had produced. As thefe great men did not

flourifh till after the death of Eneas, there were but two ways

in which the poet could make him acquainted with them.

One was, by caufing fome prieft or foothfayer to prophecy con-

cerning them ; and the other, by fo availing himfelf of the doc-

trines of pre-exiftence and tranfmigration, then taught in fome

of the fchools, as to exhibit in their pre-exiftent ftate,fuch of the

hero's pofterity as there might be occafion for. He chofe the

latter method ; and has fo managed it, that we muft acknow-

ledge the choice to have been judicious.

As
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As the chief thing I have in view is, to illuftrate the moral

and theological fentiments of my author, I need not take up

much time, either in vindicating, or in apologizing for, his ge-

neral fiction ; I mean, his laying the fcenery of a future ftate in

the fubterranean regions. That on the coafl of Italy, in the

neighbourhood of Cumae, there mould be a pafTage under

ground, leading to the rivers Acheron, Cocytus and Styx, and

thence to Tartarus on the left hand, and Elyfium on the right

;

that in this Elyfium, though thus fituated, there fhould be a

fun and ftars, and graffy plains, and delightful groves and ri-

vers, and two gates, the one of ivory, the other of horn, open-

ing into the upper world, at no great diftance from the Cumse

above mentioned ; and that in the fubterranean fpaces thus

bounded, there fhould be different forts of accommodation for

all the fhades or fouls of the dead:— thefe, I fay, are fables,

which, as they cannot, according to our way of judging, be

reconciled to probability, or even to poflibility, we mufl endea-

vour to acquiefce in the beft way we can. So, in reading Ovid's

ftory of Phaeton, if we would enter into the poet's views,

and be fuitably affedled with his narrative, we mufl fuppofe,

what we know to be abfolutely impoffible, that the fun is

driven about the world in a chariot, which, though made of

gold and filver, and dragged by real horfes, and fupported by

nothing but air, yet paffes along in a beaten highway, where the

marks of the wheels are clearly difcernible. Fables of this fort,

however inconfiftent with the laws of nature, when rendered by

the art of the poet confiftent with themfelves, it is not our in-

terefl to criticize too minutely ; efpecially if, like that now un-

der consideration, they abound in fublime defcription and in-

ftruclive leffons of morality. The fable then let us acquiefce

in for a moment. Our dreams, while they lafl, we believe

without inconvenience ; and the fcenery of this fable will not

be more lafling than that of a dream.

E 2 As
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As a fort of apology for the wildnefs of fome parts of this

fable, it may be remarked, that formerly at Cumse, near which

the Trojan fleet was now Rationed, there lived a prophetefs-

called the Cumean Sybil j that in her neighbourhood, encom-

pafTed with thick woods, there was a lake called Avernus,

which emitted peflilential fleams ; that in the fame parts of

Italy there are many dreadful caverns, one of which is to this

day called the Sybil's Grotto ; and that for thofe who knew
nothing of the real fize of the earth, or the final destination of

man, it was not altogether abfurd to imagine, as all dead bo-

dies return to the earth, that the fubterranean regions might

be the manfions of the ghofts or {hades of human beings de-

parted.

The neceffary facrifices being performed, and Eneas ha-

ving found in the woods that golden bough which, being in-

tended as a prefent to Proserpine, was to ferve him as a pafT-

port through her dominions ; the Sybil or prieftefs plunged into

the cavern, calling to him to follow her, with his fword drawn

in his hand. They went a great way through a lonely region,

where there was no more light than one travelling in a wood

receives in a cloudy night from the moon. At length they ar-

rived at the entrance of the infernal world, where a number of

terrible beings refided ; Difeafe, Old Age, Fear, Famine, Poverty,

and Death, and Labour, and War, and Difcord ; and fuch mon-

strous things as centaurs, gorgons, harpies and giants, one with

three heads, and another with a hundred hands, and the chi-

mera breathing fire, and the many-headed ferpent of Lerna

roaring hideoufly. By placing thefe at the entrance, the poet

perhaps intended to Signify, in the way of allegory, the horrors

that accompany the near approach of death ; or perhaps thofe

many evils, real and imaginary, which we muft all pafs through

in our way to the other world.

From this place to the river Styx was a region, in which the

ghofts of thofe, whofe bodies had not been honoured with the

rites
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rites of fepulture, were obliged to wander in a melancholy con-

dition for the fpace of an hundred years, before they could be

permitted to pafs the river, or appear before any of the in-

fernal judges. Here Eneas met with his old pilot Palinurus,

who, in their laft voyage, having fallen overboard in the night,

and fwam to the main land of Italy, was there murdered by

the natives, who did not give themfelves the trouble to bury

him, but threw his body into the fea. He begged Eneas to

take him under his protection, and procure him a pafTage over

the Styx. " It cannot be, faid the Sybil
;
you mud have pa-

" tience. In the place where you were murdered, there will

" foon be prodigies, which will induce the natives to perform
" your funeral rites, and call a promontory after your name ;

" and then you may pafs the river, but not before." Pali-

nurus acquiefced ; well pleafed to hear that fuch honours

awaited him.

To inculcate this doctrine, that the foul would fuffer for

fome time in another world, if the body were not decently bu-

ried in this, and that the neglect of the funeral ceremonies is*

ofFenfive to fuperior beings, was a very warrantable fraud in the

lawgivers of Greece and Egypt ; as it would no doubt make

the people attentive to a duty, whereof we find that favage na-

tions are too apt to be forgetful.

Our two adventurers were now approaching the river, when
Charon the ferryman, alarmed at the fight of a living man in

complete armour, called to the Trojan to flop, and give an

account of himfelf. The Sybil pacified Charon, by declaring

the name and quality of her fellow-traveller, and fhowing the

golden bough. They were then ferried over ; and the three-

headed dog Cerberus, preparing to attack them, was quieted

with a cake which the prieftefs had got ready for him, and which

he had no fooner fwallowed than he fell fait afleep.

What could have given rife to this fable of Charon and his-

boat, it is not very material to enquire. Mythological writers'

have
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have faid, That the Greeks learned it from the Egyptians, which
is indeed probable enough; that the Egyptians framed both
this, and fome other fables relating to the dead, from certain

cuftoms peculiar to their country ; that in particular there was,

not far from Memphis, a famous burying-place, to which the

dead bodies were conveyed in a boat acrofs the lake Acherufia ;

and that Charon was a boatman who had long officiated in that

fervice. The learned Dr Blackwell fays, in his life of Ho-
mer, that, in the old Egyptian language, Charoni fignified fer-

ryman.

The travellers had now before them a region which the poet

calls lugentes campi, extending from the other fide of the Styx to

the road that leads to Elyfium on the right hand, and that

which terminates in Tartarus on the left. Thefe melancholy

plains mufl not be confounded with Tartarus. The latter is a

place of eternal torment, prepared for thofe who, in this world,

had been guilty of great crimes ; for there, fays the poet, " Se-

" det, aternumopiz fedebit infelix Thefeus." The former,

though an uncomfortable region, is not a place of endlefs pu-

nifhment, but a fort of purgatory, in which all thofe fouls

that are not configned to Tartarus, are doomed to undergo

certain purifying pains, to prepare them for Elyfium. Thefe

pains are more or lefs fevere, and of longer or fhorter duration,

according to the degree of guilt committed in the upper world.

The fouls, on pamng the Styx, appear before the judge Minos,

who fummons a council, either of ghofts or of infernal deities,

but whether as a jury, or as witnefTes, we know not ; and ha-

ving informed himfelf of the lives and characters of thofe who

are brought before him, allots to each a fuitable manfion in this

purgatory.

The fouls thus difpofed of, are—firjl, thofe of good men,

who, after undergoing the neceflary pains of purification, pafs

into Elyfium, where they remain in a ftate of happinefs for

ever ; 2dly, of thofe who have been of little or no ufe to man-

kind :



The fixth Book of the E NE 1 D. 39

kind j ?>dl)\ of thofe who have been cut off by an untimely

death, fo that their real characters could not be exactly afcer-

tained ; ^thly, of thofe who, though guilty of crimes, had not

committed any thing very atrocious ; and, lajlly, of thofe whofe

crimes, though atrocious, were confidered as the effects, rather

of an unhappy deftiny, than of wilful depravation.

That the fouls of good men, who were to have an eternal

abode in Elyfium, were previoufly obliged to undergo purgation

by fuffering, is not exprefsly declared, but may be inferred

from what Anchises fays, " Quifque fuos patimur manes;"
" every one of us undergoes what is inflicted on him by his

" manes;'
1

''

that is, by thofe deities of the nether world who
were the difpenfers of expiatory punimment. This is the ori-

ginal, or at leafl the moft ufual fenfe of the word manes, which,

however, fometimes denotes metonymically the infernal regions

in general, and fometimes, but more rarely, the fouls or fhades

who inhabited thofe regions. In Tartarus, it does not appear

that the Manes had any thing to do. The difpenfers of punifh-

ment in that dreadful place wereTifiphone and her fi fie r- furies.

The Manes muit have been a gentler fort of beings. Some derive

the word from manus or manis, which they fay (on what autho-

rity I know not) is an old adjective fignifying good. The invo-

cations of the Manes practifed at funerals, the altars that were

erected to them, and thofe monumental infcriptions which be-

gan with the words Vis Mambus, were all, no doubt, intended

as acts of worfhip, or as compliments, to thefe deities, and

fuppofed to incline them to mercy in their treatment of the per-

fons deceafed, whofe fouls were now in their hands in purga-

tory. Horace tells us, that the Manes, as well as the gods

above, might be rendered placable by fong—" Carmine di fuperi
u placantur, carmine manes." But the furies were inexorable and

mercilefs—" Nefciaque humanis precibus manfuefcere corda."

And I do not find that worihip, or any other honours, were, ex-

cept by witches *, paid them, though to mother Midnight, whofe

daughters
* Hem. Sat. I. 8. *. 33,
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daughters they were, facrifice was occafionally performed.

Ovid fays indeed, that they relented on hearing the fong of

Orpheus, but allures us it was for the firft time. Virgil, in

his account of that affair, fays only, that they were aftonifhed.

Here I cannot but remark how abfurd it is for us to begin

an epitaph with the words Dis Manibus, or the letters D. M.
which oftener than once I have feen on a modern tombftone.

Such an exordium may be claffical ; but, in a Chriftian church-

yard, an invocation to Proferpine would not be more incongru-

ous. Addison did well, when he advifed the writers of his

time not to facrifice their catechifm to their poetry.

I said, that the Manes feem to have had nothing to do in

Tartarus. I am not ignorant, however, that Rue us and the

common Dictionaries affirm, that the word fometimes denotes

the furies, and quote as an authority, " Ignofcenda quidem,
•" fcirent fi ignofcere manes." But this is not fufficient autho-

rity. That verfe of Virgil relates to Orpheus looking behind

him, when conducting his wife to the upper world ', a fault, or

infatuation, which was to be punifhed, not by the fcourge of

the furies, but by calling back Eurydice to the {hades below ;

and which the Manes, however placable, could not pardon,

becaufe it was a direct violation of the treaty with Profer-

pine.

It is fomewhat difficult to underfland diflinctly what the

ancients meant by the words amma, umbra, fimulacra
y
which,

in this difcourfe, I call ghojls, jhades or fouls. We know, that

man confifts of a body and a foul, a material and an incorpo-

real part ; the one, like all other bodies, inactive, the other the

fource of life, motion and intelligence. But, on comparing

the general doctrine of this fixth book with a paffage in the

fourth Georgic, and with the eleventh of the Odyfley, we find,

that our poet, following in part the opinions of Pythagoras
and Plato, and partly too the reprefentations of Homer, fup-

pofed man to confift of three fubftances ; Jirf, a vital and ac-

tive
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tive principle, derived either from the Deity himfelf, or from

that univerfal fpirit whom he created in the beginning, who

animates all nature, and of whom the vital principle of brutes

is alfo, according to Virgil, an emanation; 2dly, a (hade or

ghoft, umbra, anima, Jimulacrum, or e^u'Kov, as Homer calls it

;

and 3<//v, a body. At death, the vital principle was re-united

to that univerfal fpirit whereof it was originally a part ; the

body was burned or buried, and returned to the earth whence

it came ; and the fhade or ghoft went to the nether world, and

appeared before Minos or Rhadamanthus, who affigned it fuch

a manfion of happinefs, of torment, or of expiatory fuffering, as

the perfon's behaviour on earth had merited, or his circumftances

with refpect to pollution or purity required. Thefe {hades or

ghofts were fo far corporeal as to be vifible, but could not be

touched ; they retained the fame appearance their bodies had

before death ; they had reafon and fpeech and confcioufnefs,

and a remembrance of their pafl lives ; they could be happy or

unhappy ; retained all the pamons and affections of humanity ;

and.were capable (fuch of them at leaft as had not been atro-

cious criminals) of being purified from the pollutions of guilt

by the operation of air, fire and water.

That part of the lugentes campi which Eneas firft paflTed

through, after crofting the Styx, was peopled by the fhades of

infants, of perfons who had fuffered death by a falfe accufation,

and of thofe who had taken away their own lives. Thefe are

all placed in the fame neighbourhood, probably becaufe, ha-

ving been cut off, as we fay, before their time, they had not

had the means, while on earth, of difplaying their character in

its full extent. This, however, is but conjecture ; for the poet

only mentions the circumftance, without afligning a reafon.

The felf-murderers, who occupy this diftrict, are termed inftntes,

innocent or harmlefs ; an epithet which the commentators do

not underftand, or at leaft do not fee the propriety of in this

place. Virgil, we are fure, did not mean to inlinuate, that

Vol. II. F felf-
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felf deftroyers in general are guilty of no fault; for he places

even thefe infantes, who in refpect of others were comparatively

innocent, in an uncomfortable fituation, and fays, that they

would now return to the earth if they could, and willingly

fubmit to poverty, and thofe other evils, which when alive they

thought infupportable. By the word infontes
%
therefore, as here

applied, I underftand fuch unhappy perfons as had deftroyed

themfelves, without being chargeable with any other great

wickednefs. Had they been guilty of impiety, injuftice, want

of natural affection, or any grofs immorality, they would, ac-

cording to our author's plan of retribution, have been conligned

to everlafting punifhment in Tartarus. But as we find them in

a ftate of expiatory furTering, and characterifed by this epithet,

we mufl, I think, fuppofe, that the poet here fpeaks of that

felf-deftruction, which, being partly the effect of infirmity,

was, in his judgment, the object: of pity as well as of difap-

probation.

The Trojan and his guide were now arrived at that part of

the melancholy plains, where the country, if I may call it fo,

feemed to open into a wider extent. Here was a diftrict,

where, in a myrtle grove, were wandering the (hades of un-

happy lovers. Here Eneas met with Dido, who had rejoined

her hufband Sicheus ; and here he faw feveral others, fome of

whom, by the by, had led fuch lives on earth as would feem

to deferve a feverer doom than that of Vjrgil's purgatory.

Adjoining to the grove of lovers, and at the furtheft ex-

tremity of thefe regions, was a province inhabited by deceafed

warriors. Here he found feveral of his old acquaintance, who
were glad to fee him, and converfe and walk with him, and

curious to know the occafion of his coming. The Grecian

ghofts knew him likewife, and fled from before him, as they

had been accuftomed to do in the Trojan war. Here he faw

the fhade of his brother-in law Deiphobus, in the fame mangled

condition in which his body had been left by the Greeks in the

night
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night of the burning of Troy. A long converfation enfued

between the two friends, which was at laft interrupted by the

prieftefs, who told Eneas that he had no further time to lofe.

Be not angry, faid Deiphobus ; I lhall go away, return to my
darknefs, and there complete my term of penance.

Difcedam, explebo numerum, reddarque tenebris.

The words explebo numerum are varioufly interpreted ; but the

fenfe is probably what is here given. Rueus is inclined to ex-

plain it thus, " Be not angry, great prieftefs, I (hall juft wind
" up the laft period of my difcourfe, and then return to my
" darknefs ;" as if the poor mangled ghoft of Deiphobus had

been ambitious to diftinguilh itfelf at this time as a rhetorician,

and well fkilled in the art of rounding a period. Dryden un-

derstands the paflage as I do. Servius hints at the fame in-

terpretation, but feems to prefer another.

The two travellers having palled through the melancholy

plains, were now come to a place, where one road went off to

the left, and another to the right ; the former leading to Tar-

tarus, the latter to Elyfium. They were going to Elyfium on a

vilit to Anchises : but before they ftruck off to the right, the

prieftefs took this opportunity to defcribe Tartarus, the gates of

which were in view, but which Eneas could not enter, as they

were never opened but for the reception of thofe wicked fouls,

whom the judge Rhadamanthus, after making them confefs the

crimes they had committed in the upper world, thought proper

to condemn to eternal punifhment. When this dreadful fen-

tence was pafTed, they were feized on by Tifiphone and the other

furies, the adamantine gates opened with a tremendous found,

and the criminals were thrown into an immenfe dungeon,

ftretching downwards twice as far as from hell to heaven.

F 2 The
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The defcription of Tartarus is wrought up in a ftyle of ter-

rible fubiimity, fuch as never was equalled by any other poet,

except by Milton, in the firft and fecond books of Paradife

Loft. In the intrinfic grandeur of his images, the Englifh poet

may be thought to have excelled the Roman ; but in one re-

fpect the Roman has the advantage. By means of a more mu-
fical language, he has been enabled to embellifh his narration

with a fonorous magnificence of harmony, whereof the Englifh

tongue, even when modulated by Milton, is not fufceptible.

The mouth of the Tartarean gulf was encircled with three

walls fo ftrong, as to be proof againft every afTault of men or

gods ; and thefe walls were furrounded by Phlegethon, a river

of tempeftuous flame. Sleeplefs, before the gate, day and

night, and full in Eneas's view, fat the fury Tifiphone in

bloody attire. From within idued fuch an uproar of terrifying

noifes, that the hero, though at a diftance, heard it with hor-

ror ; the cries of the tormented, the found of the fcourge, the

crafh of iron engines, and the clanking of chains dragged

along. Tell me, faid he, O virgin, what clamours, what pu-

niihments, are thofe ; and for what crimes they are Inflicted.

This gives the prieftefs occafion to defcribe what was palling in

the regions of torment ; with which Hecate had made her ac-

quainted, when (he gave her the fuperintendence of the groves

of Avernus. The perfons there punilhed had all perpetrated

enormous crimes ; among which are reckoned, acts of impiety,

want of natural affection, cruel treatment of parents, the de-

frauding of clients or dependants, and the hoarding up of

wealth to the injury of friends and relations. Here too adul-

tery is punilhed, even though the criminal mould have al eady

fuffered death for it in the upper world. Other crimes here pu-

nilhed are, rebellion, inceft, the various forts of injuftice and

treachery, the venality of lawgivers, fubverfion of the liberties

of our country, facrificing the public good to private intereft,

and
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and many other forms of wickednefs, whereof the Sybil de-

clares it was impoffible for her to give a particular enumeration.

The punifhments are various. Of one enormous orTenderr

the entrails are continually devoured by a vulture, and conti-

nually growing to be again devoured ; an apt emblem to ex-

prefs the pangs of a guilty confcience, and which puts one in.

mind of the never-dying worm mentioned in Scripture. Some

are in the eternal apprehenfion of being cruihed by a black

rock, which hangs- over them, and feems to be every moment
beginning to fall. Some are perpetually employed in rolling a

huge mafs of ftone ; fome are ftretched out on a whirling

wheel ; and fome, agonifing with eternal hunger, have a fump-

tuous banquet fet before them, which they no fooner attempt

to touch, than a gigantic fury darts up, brandifhing a torch,.

and denouncing vengeance in a voice of thunder.

There is nothing in Virgil more explicit than the account

of Tartarus ; and I know not why it has been fo generally mi£~

underftood. Dr WaRBURTON fays, in one place, that Eneas
faw the fights of Tartarus at a diftance, and, in another, that

Eneas palTed through Tartarus. In fact, he did neither. He
could not pafs through without entering ; and this, we are told,

was to him impoffible :
" Nulli fas caflo fceleratum infiftere.

" limen." And though he had been permitted to enter, he

could not pafs through, without firfl eroding a river of fire,

and then defcending into an immenfe gulph, twice as deep be-

neath the level of the other regions of darknefs, as thofe are

remote from heaven. It was equally impoffible for him to fee

from a diftance what was doing in fuch a gulph, even though

the gate that led to it had been open, which, however, at this

time, happened to be ffiut. " You fee, faid the Sybil, what a

" centinel fits without in the porch, (meaning Tifiphone) ;.

" another, ftill more dreadful, has her ftation within ;" which,

as he could not fee it, fhe informs him is a huge ferpent, or-

hydra, with fifty heads. An opening of the gate is indeed

mentioned.,.
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mentioned, which Rueus underftands to have taken place at

the very time when the Trojan and the Sybil were looking at

it. But that is a miftake. The Sybil only tells her compa-

nion, that, when Rhadamanthus has made the criminals con-

fefs their guilt, then at length {turn demum) the gate opens for

their reception into the place of torment. It is ftrange that

Rueus and Dr Warburton did not fee that this is the obvious

import of the words of Virgil ; and that, if we do not under-

ftand them in this fenfe, the paflage muft appear confufed, if

not ungrammatical. In a word ; of the infide of Tartarus the

Trojan hero faw nothing ; he faw the outfide only, the walls,

the gates, the tower of iron, &c. and thefe he faw at fome di-

flance. What was pafling within he learns from the Sybil's

information.
u And now, fays (he, let us be going. Yonder, on the

" right hand, is the palace of Proferpine, where, in the vaulted

" porch that fronts us, we are commanded to depofit the golden

" bough." This ceremony Eneas performs, after having

fprinkled himfelf with pure water ; which was cuftomary with

thofe who made offerings to the gods.

They then went onward to Elyfium, the gay fcenery of

which, immediately fucceeding the gloom of purgatory and the

horrors of Tartarus, is fo charming, that every reader feels

himfelf refrefhed by it. Here were groves, and plains, and

meadows, clothed with perpetual verdure, the abodes of tran-

quillity and joy, and illuminated by a fun and ftars of the

molt refulgent beauty. Here were feafting, and dancing, and

mufic, and poets accompanying their verfes with the harmony

of the lyre. Here thofe warlike exercifes were renewed, in

which the heroes while on earth had fo much delighted ; and

here were horfes, and chariots, and arms, and every thing that

could gratify an heroic mind. It muft be owned, that all this

is very inadequate to the defires and the capacity of an immortal

foul

:
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foul : but Virgil had heard of nothing better ; and it was

impofUble for him to defcribe what he could not conceive.

In this Elyfium, which, with all its imperfection, is, as well

as the infernal world, founded on the beft ideas of retributive

juflice that could be expected from a pagan, the poet places, in

a ftate of endlefs felicity, " the {hades of the pure and the

" pious ; of heroes who have died in defence of their country
;

" of ingenious men who have employed their talents in adorn-

" ing human life with elegant arts, or in recommending piety

" and virtue ; and of all who, by acts of beneficence, have

" merited the love and the gratitude of their fellow- creatures."

To a company of thefe happy beings, who had flocked round

the two flrangers, and efpecially to the poet Muse us, whom
(he knew, the Sybil addreffed herfelf, defiring to be informed

where Anchises refided. We have no certain habitations, re-

turned the poet ; we wander about, and amufe ourfelves,

wherever we pleafe ; but follow me to yonder riling ground,

and I mall put you in a path that will conduct you to him.

Some writers blame Virgil for not making Eneas find

Homer in this part of Elyfium ; and infinuate, that the Roman
poet mufl have been both invidious and ungrateful, in ne-

glecting fuch an opportunity of doing honour to his great ma-

iler, to whom he owed fo much. Thofe critics do not confider

that Eneas was dead an hundred years before Homer was

born. Our poet has been cenfured for a fuppufed anachronifm,

in making Eneas and Dido contemporary ', and here he is

found fault with for having judicioufly avoided a real anachro-

nifm.

It chanced that Anchises was at this time in a remote val-

ley, reviewing, in their ftate of pre-exiftence, fome of his pofle-

rity, who were afterwards to diftinguifh themfelves in the Ro-

man republic. When he faw his fon advancing towards him,

he held forth both his hands, gave him an affectionate welcome,

and wept for joy. The hero would have embraced his fa-

ther :
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ther ; but found that the fhade, though vifible, eluded the

touch.

After a fhort converfation, Eneas happening to fee, in a

grove through which a river was flowing, an innumerable

multitude of human beings flying about, afked his father who
they were, and what river it was. The river, faid he, is Lethe,

of which thofe fouls are taking a draught, being about to re-

turn to the upper world, in order to animate new bodies. Is

it to be imagined, exclaims Eneas, that fouls fhould ever leave

this happy place, and go back to the imprifonment of the bo-

dy, and all the wretchednefs of mortality ? I will explain the

whole matter to you, replies Anchises.

Know, then, that all the parts of this vifible univerfe, the

heavens, and earth, and fky, the fun, moon, and ftars, are, like

one vaft body, animated by an univerfal fpirit, whereof the

fouls, or vital principles, of all animals, of men and beafts, of

fifties and fowl, are emanations. This vital principle is, in eve-

ry animal, the fource of fenfation and motion ; but, from the

influence that the body has over it, becomes fubject to inordi-

nate paflions, and forgetful of its heavenly original. The foul

of man, in particular, (for nothing further is faid of the other

animals) contracts, while fhut up in the dark prifon of the bo-

dy, a degree of debafement which does not leave it at death,

and from which the fufferings of a fubfequent ftate of purga-

tion are neceffary to purify it. Thefe are of different kinds

and degrees, according to the different degrees and kinds of

guilt or impurity which the foul has contracted. Some fouls

are expofed to the beating of winds, fome are warned in water,

and fome purified by fire. Every one of us (fays Anchises,

including himfelf ) fuffers his own peculiar pains of purifica-

tion. Then we are fent into this vaft Elyfium, and a few of

us remain in the eternal poffeflion of it *. The reft continue

here,

* I fuppofe the words Et pauci lata arva tenemus, to be a parenthefis ; which, in my

opinion, clears the text of all obfcurity. By the change of the perfon, in the four lalt

lines
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here till, by the air and tranquillity of the place, they have

entirely got the better of the impurity contracted in the world,

have had every impreffion of the pains of purgatory worn out,

and are reflored to their original fimplicity of nature. Thus
refined, they are, at the end of a thoufand years f , fummoned
by a divine agent, or god, to meet in one great alTembly, where

they drink of Lethe to wafh away remembrance, and then, in

compliance with their own inclination, are fent back to the

earth to animate new bodies.

Having ended this account, Anchises, with his fonand the

Sybil, pafTes to a rifing ground, and points out, in a ftate of

pre-exiftence, a proceffion of Roman heroes, who were in due

time to defcend from 4iim j briefly defcribing their feveral cha-

racters, in a moft fublime ftrain of poetical prophecy.

I shall fubjoin a few remarks on the concluding fcene of

this noble epifode ;—on the gates of horn and ivory. Thefe gates

have given no little trouble to critics, both ancient and modern ;

who, after all, feem to have been not very fortunate in their

Vol. II. G conjectures.

lines of the fpeech,

—

Has omnes,—volvere,— incipiant,—revifant, it appears, that An-
chises does not include himfelf among thofe who were to return to the world ; which

afcertains fufficiently the import of tenemus. The learned Rueus conilrues the paflage

in a way fomewhat different j but his general account of the poet's doctrine differs not

effentially from mine.

f More literally, " When they have rolled the wheel, or circle, for a thoufand

" years j" that is, when the revolution of a thoufand years is completed. For this

interpretation we are indebted to Servius, who tells us further, that this Angular

phrafe was taken from Ennius. Anciently perhaps rota might mean a circle, (as well

as a wheel,') and poetically a year ; fo that, in Ennius's time, volvere rotam might be a

figurative phrafe of the fame import with annum peragere, to pafs a year. The original

meaning of annus is a circle, whence the diminutive annulus, a ring. The fame reference

to the circular nature of the year, may be feen in the Greek ivt«vr»s
f
which Virgil cer-

tainly had in his mind when he wrote, *' Atque in fe fua per vefligia volvitur annus."

When this is attended to, our author's ufe of the phrrife in queftion will appear not fo

harm as it might otherwife be thought to be, and not at all too figurative in this very

folemn part of the poem.
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conjectures. This is owing, not to obfcurity in the poet, but

to the refinement of thofe interpreters, who miftook a plain

paffage for a profound allegory, and were determined to find a

fecret meaning in it. The gate of ivory, fay they, tranfmits

falfe dreams, and that of horn true ones ; and Eneas and his

companion are difmiffed from Elyfium, and let into the upper

world, through the ivory gate. What can this imply, but that

the poet meant to infinuate, that every thing he had faid con-

cerning a ftate of future retribution, was nothing more than a

fallacious dream ? And, in fupport of this conjecture, they ge-

nerally quote from the Georgic three verfes to prove, that

Virgil was in his heart an Epicurean, and confequently difbe-

lieved both a future ftate and a providence. The verfes are

—

" Felix qui potuit rerum cognofcere caufas, Atque metus om-
" nes, et inexorabile fatum, Subjecit pedibus, ftrepitumque

" Acherontis avari."

Now, in the firfl place, it does not appear to me, that thefe

lines can prove their author ever to have been an Epicurean, or

that he meant to fay more than " Happy is the .man whofe
" mind philofophy has raifed above the fear of death, as well

" as above all other fears." For, in the Georgic, he not only

recommends religion and prayer, which Epicureans could not

do confiftently with their principles, but again and again aflerts

a providence ; and, in terms equally elegant and juft, vindi-

cates the Divine wifdom in eftablifhing phyfical evil as the

means of improving and elevating the mind of man. But does

he not, in his fixth eclogue, give an account of the formation

of the world according to the Epicurean theory ? He does ;

and he makes it part of the fong of a drunkard : no proof that

he held it in very high efteem.

But, idly, Suppofing our poet's admiration of Lucretius

might have made him formerly partial to the tenets of Epicu-

rus, it does not follow that he continued fo to the end of his

life,
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life, or that he was fo while employed upon the Eneid. The
duties of religion, and the fuperintending care of providence,

are by no other Pagan author fo warmly enforced as in this

poem ; and the energy with which, in the fixth book, and in

one pafTage of the eighth, (v. 666.) he afTerts a future retribu-

tion, feems to prove, that he was fo far in earned with regard

to this matter, as to believe, that it was not, as the Epicureans

affirmed, either abfurd or improbable.

Let it be remarked, in the third place, that no poet ever

thought of fo prepoderous a method of pleafing and indructing

his readers, as firft to employ all his {kill in adorning his fable,

and then tell them, that they ought not to believe a word of it.

The true poet's aim is very different. He adapts himfelf to the

opinions that prevail among the people for whom he writes,

that they may the more eafily acquiefce in his narrative ; or he

is careful, at lead, to make his fable confident with itfelf, in

order to give it as much as poffible the appearance of ferioufnefs

and truth. We know, that the fcenery of the fixth book is

wholly fictitious ; but the Romans did not certainly know how
far it might be fo : founded as it was on ancient tradition,

which no hidory they had could overturn ; and on philofophi-

cal opinions, which they had never heard confuted, and which,

where Revelation was unknown, might feem refpectable, on

account of the abilities of Pythagoras, Plato, and other

great men who had taught them.

To which I may add, 4^/y, as an argument decifive of the

prefent quedion, That if Virgil wifhed his countrymen to be-

lieve him to have been not in earned in what he had told them of

a pre-exident and future date, he mud alfo have wifhed them to

underdand, that the compliments he had been paying to the

mod favourite characters among their ancedors were equally

infincere ; and that what he had faid of the virtues of Camil-

t
lus, Brutus, Cato, Scipio, and even Augustus himfelf,

was altogether vifionary, and had as good a right to a pafTage

G 2 through
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through the ivory gate, as any other falfehood. Had Octavia
underftood this to be the poet's meaning, fhe would not have

rewarded him fo liberally for his matchlefs encomium on the

younger Marcellus. Had this indeed been his meaning, all

the latter part of the fixth book would have been a fludied in-

fult on Augustus, and the other heroes there celebrated, as well

as on the whole Roman people. Strange, that the moft judi-

cious writer in the world mould commit fuch a blunder in the

moft elaborate part of a poem which he had confecrated to the

honour of his country, and particularly to that of his great

patron Augustus !

We mult therefore admit, either that Virgil had loft his

fenfes, or, which is more probable, that, in fending Eneas and

the Sybil through the ivory gate, he intended no farcaftic re-

flection either on his country or on his poetry. In a word, we
muft admit, that, in this part of his fable, he was juft as much
in earneft as in any other ; and that there was no more joke in

Eneas's a/cent through the gate of ivory, than in his defcent

through the cave of Avernus. How then are we to underftand

this adventure of the gate ? I anfwer, By making the poet his

own interpreter, and not feeking to find things in his book

which we have no good reafon to think were ever in his head.

In the nineteenth book of the Odyffey, Penelope, fpeaking

of dreams, fays to her nurfe, that there are two gates by

which they are tranfmitted to us ; one made of horn, through

which the true dreams pafs, and the other of ivory, which

emits falfe dreams. This thought Homer probably derived

from fome Egyptian cuftom or tradition, which one might dif-

cufs with many quotations and much appearance of learning ',

and this, no doubt, gave Virgil the hint of the paffage now
before us. But Virgil's account differs from Homer's more

than the commentators feem to be aware of. Homer does not

fay in what part of the world his gates are ; Virgil's are in

Italy, not far from Cumac, and are faid to be the outlet from

Elyfium
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Elyfium into the upper world : a wild ficlion no doubt, but

not more wild than that of making the cave of Avernus the in-

let from the upper world into the nether. Homer's gates are

the gates of dreams ; Virgil calls his the gates of fleep. The

former are not faid to tranfmit any thing but dreams ; of the

latter, one tranfmits dreams, and the other real ghojls or JJjades.

For thus, though all the commentators are againft me, I muft

underftand the words umbris veris ; becaufe in Virgil umbra

often fignifies a ghofl, but never in him, nor in any other good

writer, (fo far as I know) a dream. If it be afked, what ghofts

they were that ufed to pafs this way ; the anfwer is eafy : they

were thofe who, after having been a thoufand years in Elyfium,

and taken a draught of Lethe, were fent back to the upper

world to animate new bodies. If again it were afked, whether

fuch beings might not be of fo fubtle a nature as to work their

way into the upper world without pafling through a gate; I

mould anfwer, that vifible fubftances, which might be purified

by fire, or warned in water, and could not get over the river

Styx but in a boat, muft be fo far material at leaft, as to be ca-

pable of confinement, and confequently of being fet at li-

berty.

The falfa infomnia that go out by the ivory gate may mean,

either deceitful dreams, or dreams in general, that is, unfubftantiai

things, as oppofed to realities ; which laft I take to be the pre-

ferable fignification. Be this, however, as it will, Eneas and

the Sybil were neither ghofts nor dreams, but human flefh and

blood ; and could no more be fuppofed to partake of the quali-

ties alluded to in the name of the gate by which Anchises dif-

mifTed them, than a man is fuppofed to be lame for having

patted through Cripplegate, or than the Lord Mayor of Lon-

don, by entering in proceflion through 'Temple-b^.v , is fuppofed

to have become a better churchman than before, or a better

lawyer. Through one or other of the gates of fleep the Trojan

and his guide muft pafs, or they never could return to the upper

world
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world at all : and that gate the poet probably made choice of,

which firft occurred to him ; and that probably would firft oc-

cur which founded bed in his verfe : or perhaps one might fay,

in the way of conjecture, that he thought fit to open the ivory

gate, becaufe the other, being appropriated to the purified

ghofts, might not be fo well fuited to mere mortals. This is

certain, that, though the ablative eburna ftands very gracefully

in the 898th line, the ablative cornea could not ; becaufe, being

the foot ampbimacer, it can have no place in a regular hexa-

meter.

As to the analogy that fome critics have fancied between horn

and truth, and between falfehood and ivory, it is fo whimfical,

and fo abfurd, that I need not mention it.

And now, by removing the mift of allegory from Virgil's

gates, I flatter myfelf, that I have made thefe verfes fomewhat

more intelligible than they have been generally fuppofed to be ;

that I have proved the latter part of this epifode to be confident

with the reft of it ; and that I have vindicated a favourite au-

thor from the heavy charges of impiety and ill-manners, where-

of, however repugnant to his general character, it would not be

eafy for thofe to clear him who follow the common, though lefs

obvious, interpretations.

III.



III. An Essay on Rythmical Measures. By Wal-
ter TouNG, M. A. F. R. S. Edin. and Minijler of the

Go/pel at Erjkine.

[Read by Mr JOHN Ro BISON, Dec. 18. 1786.]

MA N is formed to derive pleafure from a variety of dif-

ferent fources. Many of his pleafures are communi-

cated by the channel of the external fenfes. Each of thefe has

particular claffes of objects that are fuited to its gratification
;

and thefe, being difFufed in great abundance through the works

of nature, or framed by the art and ingenuity of men, become

to him a fource of frequent and diverfified enjoyment.

The pleafures which we receive through the fenfes of feeing

and of hearing have ever been accounted of a nobler and more

dignified nature than thofe which we receive by means of the

other fenfes. They are intimately connected with, and feem,

in a great meafure, to depend upon, certain higher faculties of

human nature, which have fometimes been called internal

fenfes. A fenfibility to them is pofTeffed by different men in

very different degrees, and confers upon fome men a real fupe-

riority to others : The inferior animals do not appear to be, in

any degree, pofTeffed of it. It is fufceptible of cultivation and

improvement. The man, therefore, who poffefTes it in a high

degree, whilft he has an exquifite enjoyment of all the pleafures

which are peculiar to thofe fenfes, derives, at the fame time, an

additional fatisfaction from the flattering confcioufnefs, not on-

ly that he is exalted above the inferior animals, but that he is

more
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more perfect in his kind, and more highly improved, than ma-

ny who belong to his own fpecies. Accordingly, thefe plea-

fures have, in all ages, been fought after with eagernefs. Men
of the greater! abilities have employed themfelves in tracing out

their nature, inveftigating the different internal fenfes upon

which they depend, and difcovering the various objects that

are fuited to communicate them. The greateft efforts of hu-

man ingenuity have been directed to obtain thefe objects, and

to prefent them in their mod perfect fhate.

Among the internal fenfes upon which thefe pleafures are

found greatly to depend, the perception of order and propor-

tion feems to have a principal place. Order and proportion are

generally difcovered, in a certain degree, in every thing that

communicates immediate pleafure, either to our fight or hear-

ing. When, from any particular circumftance, they happen

not to be perceived, the pleafure is always greatly abated ; in

fome cafes it is altogether deftroyed. That fome kind of ar-

rangement and proportion of parts is effential to every thing

which is accounted beautiful, is generally acknowledged. Lefs

doubt can be entertained with regard to the objects of hearing.

It is an eftabliflied fact, that no founds can give great pleafure

to the ear, unlefs they are related to one another according to

certain proportions, and are difpofed in a certain order. It is

equally eftablilhed, that when founds in fucceffion are fo re-

lated, the pleafure which they afford is very imperfect, unlefs

their refpective durations are regulated according to certain

meafures. Mankind are greatly diverfified with regard to the

power which they poffefs of perceiving thefe relations. Some
men have that power in a much higher degree than others.

Some men have a very nice perception of thefe relations in one

clafs of objects, while they feem to be fcarcely fenfible of them

in other claffes. Thefe differences amongft men are undoubt-

edly owing in a great meafure, to habit and cultivation. They

feem,



On RYTHMICAL MEASURES. 57

ieem, however, to depend alfo, in a confiderable degree, upon

natural conftitution.

I have obferved, that, in an agreeable fucceffion of founds,

order and proportion take place in two different ways. Upon
the one depends what is called the tone of the feveral founds,

or the relation which they bear to one another with refpect to

acutenefs and gravity ; upon the other depends what is often

called their rythm, cadence or meafure. The latter of thefe is

probably the moft important. It feems to be indifpenfably re-

quired in every agreeable fucceffion of founds. A feries of

notes, proportioned in tone with the utmoft nicety, and ar-

ranged with the greateft art, if no meafure or proportional du-

ration is obferved in them, will communicate no pleafure, but,

on the contrary, will create difguft. On the other hand, a fe-

ries of founds juftly proportioned in duration, and artfully dif-

pofed, will always give pleafure, although every one of them

fhould be exprelfed in the fame tone, and even although they

mould be expreffed in different tones, the proportions of which

cannot be perceived by the ear. The beating of a drum is

agreeable to the ear, and fometimes has a confiderable effect

upon the mind. The fyllables which compofe words differ in

length according to certain proportions, which may be felt by

the ear. Words, therefore, may be arranged in rythm. When
this arrangement is made with art, the rythm is agreeable, even

when it is expreffed in the tones of fpeech in which no mufical

proportion is perceived. Again, though men poffefs, in diffe-

rent degrees, the power of feeling the proportional duration of

fucceffive founds, and of relifhing an agreeable rythm, there

is perhaps no man altogether deftitute of it. On the other

hand, mens power of perceiving the mufical relations of founds,

and of relifhing an artful combination of them, is much more

diverfified. The differences among them in this refpect are

wider and more finking. In fome men, that power is fcarcely

difcernible, who neverthelefs may be able to judge of rythm

Vol. II. H with
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with accuracy, and to enjoy it with fenfibility. From this cir-

cumftance, too, we are led to conclude, that of thefe two

powers, that by which we perceive and enjoy rythm is of

greateft importance to our gratification.

Tone is the province of the mufician alone. Rythm is

equally the province of the mufician and the poet. It is alfo,

in fome degree, an object of attention to the orator and profe

writer. Although the general principles and foundations of

rythm, as it takes place in the works of thefe different artifts,

may be nearly the fame, the particular application of thefe, and

the extent to which it is carried by each of them, are diffe-

rent. It may accordingly be diftinguifhed into three kinds, viz.

mufical, poetical and profaic.

It is propofed, in the following Effay, to endeavour to inve-

stigate fome of the leading principles of the two firft kinds ot

rythm, the mufical and the poetical, and afterwards to fubjoin

fome additional remarks and illuftrations upon each of them.

Amongst the ancients, mufic was feldom or never ufed but

as an auxiliary to poetry. Its rythm, therefore, was regulated,

in a great meafure, by that of the poetry to which it was

adapted. Amongfl the moderns, too, mufic and poetry are

frequently united ; and by this union their greateft effects are

produced. As, however, mufic has been greatly cultivated and

improved by the moderns, it is enabled alfb to fubfiit alone,

and in that fituation to produce very pleafing effects. In this

feparate ftate it will be proper to confider it at prefent. And
here it will readily occur, that variety, within certain limits, is

neceffary to mufical rythm. In poetry, the proportion in du-

ration of fingle contiguous founds feldom exceeds that of two

to one. This proportion does not admit of great variety.

When a poem, however, is recited, the attention of the hearer

is chiefly engaged by the fentiments, the images and the diction.

The rythm is frequently confidered only as an accidental

grace, which we are led by habit to expect in every competi-

tion-
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tion that bears the name of poetry. In mufic, on the other

hand, a principal part of the pleafure to be communicated

muft depend upon the rythm ; and therefore in mufic other

proportions in duration, befides that of two to one, muft be

admitted.

In order then that thefe proportions may be felt, and that

uniformity may be perceived amidft this variety, it is neceflary

that the duration of the fucceflive founds be regulated according

to fome fixed flandard or meafure, which may be obvious to

the hearer. This ftandard muft be a determined portion of

time, of which every found muft be either an aliquot part or a

multiple.

Time is a meafurable quantity, or may be confidered under

the ideas of equal, or of greater and lefs. Moft men are

capable of perceiving equal intervals of time, provided thofe

intervals do not exceed a certain magnitude.
,
When we hear a

number of fucceflive ftrokes, we can generally determine whe-

ther the intervals betwixt them are equal or unequal. We ac-

quire this idea of equal intervals of time, from the motion of

our own limbs, and of thofe of other animals, in walking or

flying, which nature, for the purpofes of eafe and grace, has

determined to be an uniform motion. We acquire the fame

idea from the movement of pendulums, and from the beating

of clocks and watches. By a habitual attention to thefe, men
come by degrees to have a very accurate perception of fmall

equal intervals of time.

When we have fixed our attention upon any fuch interval,

and confider it as an unit of time, we can fuppofe it divided into

a certain number of equal parts ; and by motion we actually

can make fuch a divifion. When we ftand befide a clock, we
can, with great eafe, make a certain number of uniform or

equal timed ftrokes in the intervals betwixt the feveral beats.

This power of divifion, however, has its limits. Although we
may conceive an interval to be divided into any number of

H 2 equal
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equal parts, the number of parts into which we actually can

divide it muft depend upon the powers which we have of per-

forming quick motions. Thefe powers are very limited. The
roll of a drum, the moft rapid movement of a mufician upon
an inflrument, does not divide a fecond of time into much more

than fixteen or eighteen equal parts, hardly ever into twenty-four.

Our power of dividing a fmall interval of time, equally and

uniformly, and of perceiving fuch a divifion by the ear, is alfo

confined to certain proportions. The fimpleft and the eafieft

divifion is into two, or any of its powers which are within the

limits of practicability. We can divide an interval into two or

into four equal parts with almoft the fame eafe. Having ob-

tained either of thefe divifions, we can alfo confider each of the

parts as an unit, and fubdivide it into two or four, thus making

a divifion into eight, or, if our powers of quick motion will

admit, into fixteen *. Beyond this we cannot carry the powers

of two in the divifion of fingle intervals. The divifion into

three equal parts is not fo fimple as that into two. By practice,

however, it comes to be equally eafy. Having eftablifhed this

divifion, we can, as in the former cafe, fubdivide each of them

into twos, into threes or into fours, thus obtaining a divifion

into fix, nine and twelve. We alfo obtain the numbers fix and

twelve, by breaking down into threes each of the parts of a

divifion by two or four f. A divifion into five equal parts re-

quires a considerable effort of the attention. We fometimes

meet with a fucceflion of fuch divifions in the works of mufi-

cians. In executing fuch paflages, the performer, fixing his

attention upon the unit, probably runs on to the end of the

fuccefuon

* Eight is moft eafily conceived as two fours j fixteen is always conceived as

four fours.

f Six we can indifferently conceive as three two&or as two threes ; nine we muft con-

ceive as three threes j twelve we can either conceive as three fours or four threes j we

can alfo conceive it as two fixes, but with more difficulty as fix twos.
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fuccefhon as uniformly as he can, without greatly regarding

the numbers. When we attempt the divifion into five, we are

often difpofed to break down the interval into two parts *, and

fubdivide the one part into three, and the other into two, ma-

king the two either equal to each other, or in the proportion of

one and two. In the fame manner, when we attempt the divi-

fion of an interval into feven, we are perhaps irrefiftibly led to

halve it, giving three to the one half and four to the other. A
divifion into any of the higher primes is impracticable.

We have not only the power of dividing and fubdividing

fmall intervals or units of time in the manner I have explained,

but we can alfo form aggregates of them, by telling off equal

parcels of them, when they are rendered fenfible to the ear by

repeated ftrokes or founds. We do this, by attending particu-

larly to the firft of each of the parcels. The confequence of

this is, that thopgh the fucceffive flrokes give out exactly the

fame found, and are made with the fame degree of force, we
fhall infallibly imagine the firft of each of our parcels to be

fomewhat louder or more ftrongly expreffed than the others.

When we have counted off one parcel, the mind confiders the

whole as one adl ; the parcel is as it were fet by, and a new
effort is made to count off the next parcel. Hence the firft of

this parcel, being marked by a particular effort of the mind,

and as it were reprefenting the whole parcel, ftrikes it more

ftrongly than the reft, and \s therefore conceived as louder ; and

the laft of the parcel, being leaft attended to by the mind, is

conceived as feeble, thus giving us the impreflion of fomething

like a break or paufe betwixt the parcels. Thus, when we liften

to the beats of a watch, we are at firft difpofed to reckon them

by pairs ; and we invariably find, that the firft of each pair is

confidered by us as a ftrong and the other as a feeble found.

We

* More efpecially if, in former parts of the fucceflion, the fame interval has been

found frequently divided into two.



62 On RYTHMICAL MEASURES.

We may be -eafily fatisfied, however, that this is not always

'Owing to any real inequality in the force of the founds ; be-

caufe we can often reverfe this order, by fixing the attention

upon one of our feeble founds, and confidering it as the firft of

a parcel. After we have liftened for fome time to the beats,

according to this new arrangement, we ftill find that the firft

of each pair is ftrong, and the other feeble. We can tell off

the beats, not only by pairs, but alfo by parcels of three, four

and other numbers ; and in every cafe we uniformly imagine

the firft of each parcel to be more forcible than the others. We
form thefe aggregates with greateft eafe, according to the fame

proportions in which we make the divifions formerly defcribed.

We count off the fucceffive equal intervals, marked by repeated

founds, moft eafily, by parcels of two and of four. When the

-fingle intervals are not large, we can alfo make parcels of eight.

Thefe arrangements give what the muficians call common
time. We can alfo, with fufficient eafe, reckon them by par-

cels of three and of fix, thus obtaining what is called triple

time. We can do more : we can even form aggregates of five

equal intervals. We feem to do this by firft telling off two

pairs, then accounting the fifth a feeble found, fixing the at-

tention upon the fixth, and making that the firft of the next

two pairs, and fo proceeding. We might, in the fame manner,

form aggregates of feven. As, however, by counting oft

three fucceffive pairs, the mind has in a manner eftablifhed the

arrangement of ftrong and feeble founds, it becomes greatly

more difficult to confider the feventh as a feeble found, and to

fall into the new arrangement. Even when we reckon by par-

cels of five, we are defirous of having fome little time to efta-

blifh our new arrangement ; and when the intervals marked by

the fucceffive founds are perfectly equal, we always feel as if

the fixth came upon us too foon ; we wifh that it might be

fufpended till the time of the third pair is completed. Aggre-

gates of five occur frequently in poetry. They have fome-

times,
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times, we are told, been attempted alfo in modern mufic, but

never with fuccefs, and are now univerfally laid alide *.

Besides the powers which we have of dividing and fubdb-

viding fmall equal intervals or units of time, and of counting

them off by equal fucceffive parcels, we have ftill the farther

power of combining together certain numbers of thefe parcels,

or of feeling fuch combinations, and considering them as

fomething feparate and diftindl from what went before and

what is to come after. We make thefe combinations by twos,

by threes and by fours, rarely I believe by any other num-
bers. The parcels by which we firfl count off the intervals,

are, in modern mufic, called bars, being marked in writing by
perpendicular lines drawn acrofs the ftave. Combinations of

two, three or four of thefe bars are called mufical phrafes or

flrains. The firfl note of every bar is accented f. In parcels

of four, the third, being the firfl of a pair is alfo accented, but

not fo flrongly as the firfl.

This

* The ancients defined certain meafures, which they confidered as aggregates of five

and of feven, as meafures of which rythmical fucceflions might be formed. Thefe'

they fuppofed to be made up of leffer meafures, bearing to one another, in the one cafe,

the fefquialter proportion, or that of two to three, and in the other cafe the epitrite

proportion, or that of three to four. Whether they had, or could have, a diftindt feel-

ing of thefe numbers, upon hearing a fucceffion of fuch meafures expreffed in fyllables,

or whether fuch a fucceffion could be exprefled fo as to communicate fuch a feeling, are

matters with regard to which I am much inclined to doubt. We may indeed conceive

aggregates of five to be formed by counting off twos and threes, or threes and twos

alternately; and, in like manner, aggregates of feven, by counting off threes and fours>

or fours and threes. This, however, can hardly be done, unlefs the fingle times are of

fuch magnitude,. as that they may be confidered as units of time, which is not the cafe

with the fhort fyllables of words. Even when the fingle times are fufneiently large, the

counting them off by alternate even and odd numbers> is a difficult, perhaps an unna-

tural operation. It requires fuch a conftant and even painful effort of the attention, as

is inconfiftent with that eafe and fimplicity of conception and operation, which is effen-

tial to every thing that is agreeable. If the attention is relaxed, we muft either hold

entirely by one number, or run into confufion.

•}-, I have here ufed the term accent in its mufical acceptation, to denote that imagi-

nary degree of force or emphafi c which a found acquires from the circumftance of its

being the firfl of a parcel in a rythmical fucceffion.
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This procefs of dividing and fubdividing, of compounding

and fupercompounding fmall intervals or units of time, as I

have now ftated it, appears, at firft view, to be extremely com-

plicated. The whole, however, is undoubtedly gone through

by =every one who executes a piece of regular mufic in juft

lime, and by every one who hears a piece of mufic, and per-

ceives the meafure of it ; and this apparently without any la-

bour or exertion of the mind. Perhaps the procefs, by which

we perceive the relations in tone, which mulical founds bear to

each other, is ftill more complicated, and yet this goes on even

without our confcioufnefs.

When we hear a piece of mufic, we firft mark the fingle

intervals or units of time ; afterwards, from the fuperior de-

gree of force with which the accented notes are exprefled, or

from fome circumflances in the found or the rythm which

draw the attention to thefe notes, we very quickly difcover, how
many intervals are contained in each of the equal parcels, ac-

cording to which the meafure is conflrucled. Having efta-

blifhed this, we can with great eafe go along with the perform-

er, and feel the proportional duration of every note. We are

provided with a flandard or fcale, to which we can refer the

mofl minute divifions that can be made, and by which we can

meafure the longeft notes that may occur. If we are unac-

quainted with the piece, and do not at firft perceive the mea-

fure, we are kept, during all that time, in a difagreeable ftate

of fufpenfe, and are unable to liften with any degree of pleafure

or fatisfaclion.

The meafure is mod eafily perceived when the bars natu-

rally combine into twos or fours, and when of thefe combina-

tions the whole or each part of the piece contains a determinate

even number. In this manner, the fimple popular airs, fuch

as marches, gavots and minuets, are conflructed. There are

very few who cannot eafily perceive and relifh the meafure in

fuch airs. This regular (truclure, however, is not obferved

in
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in all mufic. In fome pieces, the bars do not regularly com-

bine into phrafes, or, if they do, the phrafes do not always

contain the fame number of bars. The number of the bars,

too, is indeterminate, and fometimes very great. In fuch

pieces, then, the meafure muft in general be formed of fingle

bars or parcels ; and if the rythm is variegated by a confidera-

ble range of long and fhort notes, and if the accented notes do

not forcibly engage the attention, an unpractifed hearer will

fometimes hardly perceive the meafure at all. When this hap-

pens to be the cafe, it is impomble that he can receive any

great pleafure from that mufic. According to the language ufed

upon fuch occafions, he does not underftand it. Such difficult

and perplexed meafures, however, occur more rarely in the

later compofitions than in thofe of the laft century.

In fuch meafures, beating of time is of great ufe both to

the performer and to the hearer. This feems to have been a

practice ever fince man had an idea of rythmical meafures.

We are naturally difpofed, upon hearing fuch meafures diftinct-

ly exprefled, to accompany them with correfponding motions

of the body ; and hence probably the origin of dancing, to

which exercife the term rythm has been frequently applied.

The beating of time is performed by putting down the hand

or foot, and giving a ftroke at the inflant in which the firft

note of every bar begins to be founded, and raifing them up

during the remaining time of the bar. This both directs the

performer to execute the piece in uniform time, and enables the

hearer readily to perceive the accented notes, and to afcertain

the meafure. The ancients, in the performance of their mu-

fic, and efpecially of their dramatical mufic, where the band

was numerous, beat time with great force and noife. This

was perhaps necefTary, as their meafures were frequently un-

equal, and irregular. The moderns, who generally conftruct

their mufic by equal and regular meafures, have laid afide that

practice in every cafe where it is not indifpenfable. We un-

Vol. II. I doubtedly
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doubtedly liften with more fatisfadtion when we can perceive

the meafure from the real accent and expreflion of the notes,

than when we muft be afTifted by the continual repetition of un-

mufical founds.

Such then feem to be the nature, the extent and the man-

ner of operation of what may be called our rythmical powers,

or thofe powers by which we afcertain and perceive the propor-

tional magnitudes of fmall intervals of time, when thefe are

marked out by motion, or by fucceffive founds. And from

what has been faid, we eafily fee what a prodigious variety may
be introduced into muiical rythm, from the great range of long

and ihort founds which may be occafionally employed, and

which may be difpofed and combined in a number of different

ways almoft infinite, without perplexing the hearer, or hinder-

ing him from readily and accurately feeling the proportional;

duration of each.

In the foregoing account of thefe powers, I have frequently

fpoken of fingle intervals or units of time. It may be proper,

in this place, to explain a little more fully what I underftood

by thefe terms. It will readily occur to every one, that I did

not mean to exprefs by them a certain invariable portion of ab-

folute duration. Thefe units, like units in all other fubjects,

are indeterminate and relative magnitudes. They mark fome*-

times a greater, and at other times a lefs portion of abfolute

duration. The fame portion of abfolute time will, upon diffe-

rent occafions, be considered as an unit, as a multiple and as a

part. Every one, however, who has been converfant in mufic,

experiences, that when he performs, or when he hears and goes

along with a piece of mufic, there are certain notes which he

uniformly confiders as fingle durations, of which all the longer

notes that occur are aggregates, and the fhorter notes are parts.

He may therefore be very properly faid to have all this while

the idea of an unity of time. Although thefe units of time

differ confiderably in their abfolute duration in different move-

ments,
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ments, this difference is undoubtedly confined within certain

limits. They can fcarcely be much greater nor much lefs than

the intervals marked by thofe natural uniform motions from

which our original impreffions of rythmical movement are de-

rived, and particularly the motion of our own limbs in walk-

ing or running. Perhaps the longeft found which can be con-

fidered as a fingle undivided duration, is hardly equal to the

time of two feconds ; and the fhortefl: which can be eafily

counted without parcelling, is not much lefs than half a fecond,

or than the time in which we can diftinclly pronounce the nu-

meral names in fucceffion. We can indeed attend to the fingle

beats of a watch, but not without a coniiderable exertion of the

mind ; we reckon them much more eafily by pairs or by

fours.

It might here be afked, what occafion is there, in order to

explain our perception of rythmical proportion, for fuppofing

it neceffary that the two oppofite operations of divifion and

combination go on at the fame time ? Would it not be more

fimple and more natural to fuppofe, that the whole procefs is

carried on in the fame direction, and by the fame operation
;

and that either the longeft found which occurs in the fucceffion

is to be accounted the unit or ftandard, and all the (horter ones

formed and conceived as proportional divifions of it ; or elfe,

that the ihorteft found is to be taken for the unit, and all the

longer founds conceived as formed by combination ? The an-

fwer is, that the procefs of dividing and combining appears to

be the procefs of nature ; and, for proof of this, appeal might

be made to experience. When a perfon is inftrucled in mufic,

he is taught to mark the time of a femibreve by four uniform

motions of the hand. He is thus accuftomed to confider it,

not as one time, but as four times, expreffed, not feparately

and diftindtly, but in continuance ; and I may venture to fay,

that the mod experienced mufician does not conceive fuch

lengthened founds in a different manner. By practice and dif-

I 2 cipline,
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cipline, indeed, he is enabled to give them a fmooth and uni-

form intonation, without marking the fingle times as they

pafs, by a fwell or more forcible expreffion ; but flill he is all

the while reckoning thofe fingle times in his mind, or attending

to the accompaniment by which they are for the moft part di-

ftinclly articulated. Thefe lengthened founds, therefore, never

are conceived as units or fingle durations, but always as com-

pounds. On the other hand, many founds occur in mufic

which are too minute to be counted individually. Thefe,

therefore, can only be conceived in groups, by being referred

to fome longer duration of which they are aliquot parts. This

may be farther proved from the following circumftance : In

mufical fueceffions, we often find a duration which may be

confidered as an unit, divided at one time into fours, and at

another time into threes or triplets. Thefe minute times,

therefore, will be to one another in the proportion of three to

four. If, therefore, it is thought practicable to account fuch

fmall time the unit or flandard of a rythmical fucceflion, to

which all the other times are to be referred, and by which they

are to be eftimated, I would afk, which of the two minute

times is to be taken for the unit, in the cafe above defcribed ?

If the fmalleft is pitched upon, I would farther afk, by what

means are we enabled to exprefs the other accurately, in pro-

portion to it as four to three, or to feel this proportion as fub-

fifling betwixt them, efpecially as both are fuppofed to be in-

capable of further divifion ? The matter feems to be impoffible.

Such paffages, however, are, by no means, confidered as diffi-

cult or embarrafTing, even by young performers. Thefe

fmall times, therefore, are not conceived as units, but as divi-

fions, by the fimple numbers four and three, of fome longer

duration, which has been often difti nelly marked in the

former parts of the piece, and with which the mind is fa-

miliar.

These
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These oppofite operations of divifion and combination faci-

litate and Amplify the procefs of rythmical perception, and, at

the fame time, enable us to take in a much wider range of

proportion, than could be done if we proceeded only in one di-

rection. As the unit is commonly fome intermediate time be-

twixt the longed and the Ihorteft which occurs in the fucceflion,

it bears no very diftant proportion to either of them. We
frequently meet with femibreves and femiquavers in the fame

piece of mufic ; notes which are to one another in the proportion

of one to fixteen. This proportion is too great to be conceived

and felt by a fingle operation of the mind. When, however,

the crotchet is accounted the unit, we are enabled to eftimate,

and accurately to exprefs, thefe diftant times, without going

beyond the fimple and familiar proportion of four to one, on

either hand.

The ancients indeed accounted their fm ailed time as the

unit or ftandard of rythmical movement. This fmalleft time,

however, was not lefs than that of a fhort fyllable in pronun-

ciation, and they had no founds in their fuccefTions, which

they confidered as bearing to this a greater proportion than that

of two to one. It may alfo be of importance to remark, that

as their arithmetic was very imperfect, compared with that of

the moderns, it is very probable that they had not the fame

ideas of fractional divifion, which we now have. In treating

upon any fubject, therefore, in which number is concerned,

they would naturally take for their unit the fmalleft of the kind

which they were examining, fbmething that was either naturally

indivifible, or that they did not expect to be under the neceflity

of dividing. Thus Aristides Quintilianus calls the fingle

time of rythmical movement o-ripeiov ; a term by which, as he

tells us, geometricians exprefted that which has no parts. This

time, he adds, being without parts, holds, in fome degree,

the place of unity *. The moderns, on the other hand, being

able
* Page 32, 33. Edit. Meib*-
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able to conceive and exprefs proportional divifions of the unit,

with as much eafe and accuracy as they do aggregate numbers,
have it in their power to take their unit of fuch dimenfion as

bed fuks the nature of the fubjecl. This circumftance may
perhaps enable us to account for fome of thofe differences

which take place betwixt the opinions of the ancients and of the

moderns, upon the fubject of rythm.

There are a few remarks which it may -be neceffary to make,

before I conclude this part of the fubjed.

In mufic, we fometimes find the unit of time divided into

-two unequal parts, in the proportion either of two to one, or of

three to one. In making or perceiving this divifion, we do

not firft break down the unit into three or four, and then allow

two or three of thefe to the firft note, and the remaining one to

the other. We have not leifure for this operation. We merely

conceive the one as prolonged and accented, and the other as

abrupt and feeble. Hence, when we hear fuch divifions, it is

very difficult, without the afliftance of the other parts of the

meafure, to determine whether they are made according to the

one proportion or the other. A praclifed ear will frequently

miftake, and in writing mufic the one is fometimes fubflituted

for the other.

After a diftinct impreflion has been obtained of the units

of which a rythmical fucceflion is compofed, and of the par-

cels according to which it is conftrucled, we do not lofe that

impreflion, although the fucceflion fhould flop, or no found be

heard, during the time of one or more of the units. Thefe

vacant or filent times, if they are not too long continued, we

reckon with nearly the fame eafe and certainty, as if they had

all been expreffed by founds ; and we clearly perceive the par-

ticular part of the meafure at which the fucceflion of founds

recommences. Thefe filent times are called rejis in mufic, and

are always accounted as part of the meafure. But this is not

all, We can in a manner flop the courfe of the rythmical

movement,
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movement, or fufpend the flow of the units, during a time

which is either indeterminate, or of which we take no exact:

account, and proceed afterwards as if no fuch paufe had been

made. Thefe ad libitum paufes, as they are called in mufic,

are feldom taken into the meafure, or confidered as making any

part of it. The intention of them is to roufe and ftrike the

mind of the hearer ; and there are various occafions on which

they may be introduced with very happy effect. Modern mu-
ficians often ufe them as opportunities of difplaying the extent

of their invention and execution, when lofing fight of the

compofer, giving the reins to their fancy, and little regarding

rule or meafure, they entertain their hearers with a feries of

rapid divifions through the whole compafs of their inftrument,

and of uncommon and irregular modulations. But farther,

we can not only fufpend for a time the courfe of the rythmical

movement in the manner above defcribed, we can alfo render

it occafionally flower or quicker, by increafing or lefTening the

dimenfion of the unit, when we wifh to exprefs a heavy lan-

guid movement, or one that is light and animated ; and after

having executed a part of the fucceffion in that manner, we
can often, with great accuracy, refume our firfl unit, or re-

turn to our original time. We probably do this with moft cer-

tainty, when this enlargement or diminution of the unit is

made in fome fenfible proportion, as that of two to one. This

practice, and the effects of it, were well known to the an-

cients. They made it a branch of their rythmical inftitution,

under the title of Kyuyn pvOfAixtj, or DuBus Rythmicus.

In mufic, the accented note, or beginning of the meafure,

is not always the firft, note that is founded ; it is often preceded

by one or more feeble notes, which are placed before the bar

or perpendicular line which marks the commencement of the

firft meafure. Thefe introductory notes are thought to give a

foftnefs and delicacy to the opening of the piece. In regular

mufic, when the parts are repeated, the time of thefe notes

is
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is always compenfated at the conclufion of the ftrain. The

moft graceful clofe of a rythmical fucceffion is when the laft

found is long. We alfo reft upon this found with moft fatis-

faction when it begins upon an accented part of the meafure.

In this cafe, that meafure may be left incomplete, by the exact

quantity of the introductory note ; fo that when the ftrain is

repeated, this incomplete bar at the end, together with the in-

troductory note at the beginning, make up one entire mea-

fure.

I now come to make fome obfervations upon the rythm of

poetry.

It has already been remarked, that words being compofed

of fyllables which differ in length according to certain propor-

tions, are fufceptible of rythm. In all compofitions, therefore,

the object of which is to pleafe and to affect, it has been the

general practice to arrange the words in fome agreeable

rythm. One very common method for attaining this end has

been, to form the words into parcels, according to certain mea-

fures and proportions ; and in order that thefe parcels may be

more readily perceived and attended to by the reader, to write

thenVout in feparate lines.

This poetical rythm cannot poflibly be fo various and com-

plicated as the mufical. The fame principles, however, to a

certain extent, take place in both. We find in poetry fmall

intervals or units of time regularly divided and combined.

The divifions, indeed, cannot poflibly be fo minute as they

often are in mufic ; neither are the parcels fo equal and uni-

form. We have alfo in poetry accented and feeble founds ',

and verfes, like mufical ftrains, are often introduced by one or

more feeble founds, which fometimes are compenfated at the

end of the verfe, and at other times are not. In poetry, as in

mufic, we often make up a part of the meafure by refts or filent

times. In reciting verfes, too, we can make indefinite paufes

;

and
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and we are often infenfibly led by the fentiments or by the

flructure of the words, to execute the duftus rythmicus, or occa-

fionally to accelerate or retard the movement.

In the ancient Greek and Latin languages, the proportion

betwixt the longhand the fhort fyllables is better afcertained, more

diftinctly marked, and more fenfibly felt, than it is in the mo-

dern languages of Europe. Thofe languages are, therefore,

fufceptible of a more perfect and a more diverfified rythm.

The poets who have written in them have availed themfelves

of this advantage, and have left us in their works a variety of

very pleafing rythmical meafures. Critics have difcovered the

rules by which thefe meafures were conflructed ; and, in order

to explain them with greater eafe, have eftablilhed and defined

different fmall fcales of long and fhort fyllables, which have

been called metrical feet, and by which the different meafures

have been parcelled out into their component parts. The

names and the nature of thefe feet are generally known, and

need not, in this place, be explained. I fhall only, at this

time, make two obfervations upon them. The flrft is, that

they feem, in general, to mark what I have formerly called An-

gle intervals or units of time, and thefe not very large. Any-

one may find, when he recites a verfe, that he can eafily pro-

nounce two feet in a fecond ; but that he can hardly draw

them out, fo as that each of them fhall occupy the time of a

fecond. The other obfervation is, that it does not appear to

have been the intention of the perfons who defined and applied

thefe feet, to divide verfes by them always into equal intervals

of time. The formation of them proceeds upon the fuppofi-

tion, that when a perfon recites a poem, he pronounces every

fhort fyllable in one determined fpace of time, and every long

fyllable in a fpace of time exactly double of that in which he

pronounces a fhort one. The real duration, therefore, of any

one foot will be to the real duration of any other foot exactly

in proportion to the number of thefe fmalleft times contained

Vol. II. K. in
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in each ; and this can be accurately determined, by obferving

the number of long and fhort fyllables in each of them, and

accounting every long fyllable equivalent to two fhort ones. In

this manner we find, that the duration of an iambus or tro-

chaeus is to the duration of a fpondaeus or a daclylus exactly in

the proportion of three to four. When thefe feet of unequal

time, therefore, occur in the fame verfe, which frequently

happens in fcanning, it is evident, that, upon this fuppofition,

they do not divide that verfe according to equal intervals of

time. Whether the fuppofition of this proportion, invariably

fubfifting betwixt long and fhort fyllables, upon which this

fyftem depends, be in every cafe well founded, may be the fub-

ject of future enquiry.

The units of time, of which the duration of verfes is

made up, are fometimes divided into twos and fours, and fome-

times into threes. Of the firft we have an inftance in the com-

mon hexameter verfe of the ancients. This is a regular rythm,

the units being all equal, and formed into equal parcels. The
number, of which the parcels confift, is fix. It may there-

fore be confidered as a triple meafure. In verfes, as well as in

other rythmical fucceflions, the parcels of which confifl of any

number greater than three, we are always difpofed to break

down thefe parcels into the fmaller numbers of which they are

compofed. or to confider the whole parcel as an aggregate of

thefe fmaller parcels. This is the origin of what is called the

paufe or caefural flop in verfes. As, according to what was

formerly ftated, the clofe of a rythmical fucceflion, whether

final or partial, is mod agreeable, when the laft found is long

and accented, and as we are often difpofed to begin a fuccemon

with one or more feeble founds ; fo, in making the divilions of

verfes, we reft with moft fatisfaflion upon a long fyllable

in an accented part of the meafure, and begin the fucceeding

member moft eafily with a fhort or feeble fyllable, which we,

in a manner, pafs over, and confider as introductory to the

meafure.
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meafure. The moft fimple divifion of fix is into two threes.

Hence we generally wifh to conclude the firft member of a

hexameter verfe with the firft fyllable of the third foot ; and

are pleafed, when we have an opportunity of doing fo, by that

fyllable being the termination of a word.

Tityre, tu patulse — recubans fub tegmine fagi.

Nos patriae fines — nos dulcia linquimus arva.

This divifion of the hexameter verfe, not only gratifies the na-

tural propenfities above mentioned, but, as the concluding fyl-

lable of the verfe is in the unaccented part of the meafure, it

gives a variety to the cadence of the two members, and pre-

vents them from being fimilar or convertible *, which is al-

ways confidered as a fault in the ftructure of verfes, and un-

doubtedly gives them a difgufting uniformity. We can alfo

make the break at the fecond fyllable of the third foot, when
it happens to be a daclyle ; as, in this cafe, we have ftill a

feeble found with which to begin the fecond member, and the

time of the firft member is more nearly completed.

Formofam refonare— doces Amaryllida filvas.

This penthemimer divifion of the hexameter verfe, though the

moft agreeable, does not always take place. To obtain variety,

it is neceffary that it fhould occafionally be divided otherwife.

The number fix may alfo be eafily conceived as made up of

three pairs. By making the break at the firft fyllable of the

fourth foot, we have two pairs, deficient of their juft time by

the feeble fyllable or fyllables, which are introductory to the

meafure of the fucceeding member.

Ille meas errare boves — ut cernis, et ipfum.

K 2 The
* As, Cornua veletarum— vertimus antennarum,
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The grammarians, led by the fyftem of half-feet, would not

probably confider the divifion which I have made of the fifth

line of Virgil's firft Eclogue, quoted above, as the juft one.

They would rather fuppofe that the break took place at the end

of the word doces. They would alfo fuppofe a fubordinate di-

vifion at the word formofam.

The divifion of the units into twos and fours, which takes

place in the hexameter verfe, feems beft fuited to the flructure

of the Latin and Greek languages. Pure trochaic or iambic

verfes, where every alternate fyllable is profodically long, and

the others are fhort, occur but rarely in their works. Our lan-

guage, again, feems fcarcely to admit of fuch divifions. In

our poetry, the fyllables are arranged lefs according to their

real quantity, than according to the accent* with which we are

accuftomed to pronounce them. An accented fyllable has afc-

ways the effect of a long one, and is qualified for being placed

in the leading or accented part of a poetical meafure. An un-

accented fyllable, on the other hand, gives us the impreflion of

a fhort one, though by the common rules of profody it ought

to be long, and though it is, in reality, pronounced long. It

is alfo difqualified for being placed in the accented part of a

meafure. We have few inftances of a real dactylus in fingle

words, though three fhort fyllables, from the accent with which

the firft is pronounced, often affumes the appearance of one.

English verfes are conftrucled for the molt part by feet of two

fyllables. The proportion which thefe two fyllables bear to

one another is feldom perceived with accuracy ; neither is it of

great importance that it fhould be fo perceived, provided the

times of the entire feet, or of the two fyllables taken together,

be nearly equal. The impreflion, however, which thefe feet,

for

* When I apply the term accent to fyllables, I ufe it in its grammatical acceptation,

to denote that fuperior force of articulation, and that inflection of the voice, with which

we always mark in our pronunciation fome particular fyllable or fyllables of every

word.
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for the moft part, communicate, is that of a trochseus or

iambus. Our poets alfo conftrucl verfes fometimes by feet of

three fyllables. Thefe feet, although the fyllables of which they

are compofed are, for the moft part, nearly equal, give us the

impreflion of fomething like a daclylus or anapseftus, according

as the accented fyllable is the firft or the laft of the three. In

regard to their ftruc~hire, therefore, Englifh verfes have been

ddftinguifhed into three kinds, trochaic, iambic and ana-

paeftic *.

Although all iambic verfes are to be considered as trochaics

having a feeble fyllable introductory to the meafure, and ought

always to be fo fcanned, yet the impreflion which thefe two

verfes make upon the ear, and the effects which they have upon

the mind, are fomewhat different. When we begin with the

feeble found, we pafs eafily and gently from it to the ftrong

found. We utter the ftrong found without much exertion, and

can dwell upon it for fome time. On the contrary, when the

ftrong found comes firft, we exprefs it with more difficulty and

force, and pafs on to the fucceeding feeble found with more ra-

pidity. Hence trochaics have been generally reckoned fome-

what quicker in their movement than iambics, and more pro-

per for exprefling vehemence or gaiety. As iambic verfes

themfelves, however, have naturally a light and airy caft, efpe-

cially when the combinations are made by even numbers, our

beft poets, to obviate this, have, in their more ferious compa-

ctions, generally adopted a combination of five. This has ac-

cordingly been denominated the Englifh heroic meafure. The
regular model of this verfe is as follows. The firft fyllable is

unaccented, or fhort and introductory to the meafure. This

is fucceeded by four feet of two fyllables, which, as the accent

takes

* English trochaic and iambic verfes may be fet to mufic in common or in triple

time indifferently. AnapaenV verfes require, for the moft part, to be fee in triple time.

Shenston's Paftoral Ballad fet in common time, would lofe much of its beauty an«(

delicacy.
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takes place upon the firft fyllable, may be confidered as tro-

chees. After thefe, there is a ftrong or accented fyllable, which

clofes the verfe, and, along with the introductory fyllable of

the next line, completes the number of five feet *.

To
|
wake the

|
foul— by

|
tender

|
ftrokes of

|
art.

This model is not always obferved. Our beft poets make fre-

quent deviations from it, in order to give variety to the cadence

of their verfes, or to render them more expreflive of the fenti-

ments or emotions which they wifh to convey.

This verfe, like the ancient hexameter, admits of a break

or divifion. As, according to what was formerly obferved, we
generally reckon combinations of five by two pairs and an odd

one, we make this break with moft fatisfaclion upon the leading

found of the fecond foot, or the fourth fyllable of the verfe.

To make mankind— in confcious virtue bold.

We can alfo make a divifion at the fixth fyllable, as in this cafe

we have ftill one pair, with its introductory found, remaining.

Of that forbidden tree— whofe mortal tafte f.

Sometimes too the words are fo arranged, that the divifion muft

neceffarily take place at the fifth fyllable or feeble found of the

fecond foot. This divifion gives a paufe more real, and more

diftinctly felt, than thofe formerly mentioned. As we muft be-

gin

* This verfe is a combination of five times, more in appearance than in reality. When
it is well conftru&ed, it will feldom fail to give the perfon who pronounces it the difpofi-

tion and opportunity, by means of refts, of completing fix, fometimes perhaps eight

times.

•j- When, by means of refts at the clofe, the time of fix feet is completed in pro-

nunciation, this break divides the whole time into two threes.
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gin the fecond member with a ftrong found, and are partly de-

prived of the afhftance in forming it, which we would have

derived from the preceding feeble found, we require a little

more time to make the exertion which is neceffary for that pur-

pofe. This divifion alfo changes, in fome degree, the character

of the verfe, the laft member becoming proper trochaic. It

may fometimes, however, be ufed with a very happy effect.

There feems to be an inflance of this in the firfl line of Pope's

Effay on Man.

A jwake, my
j
St John. |

— Leave all
|
meaner

|
things,

Here the grammatical paufe, coinciding with the rythmical di-

vision, gives fufficient time to form the accented found with

which the fecond member begins ; and that member being-

trochaic, is very well fuited to exprefs the intention of the poet,

which is to roufe. The fame divifion occurs in the fecond

line ; but the effect of it is fomewhat different.

To how ambition — and the pride of kings.

In reciting this line, we are unwilling to give an accent to the

conjunctive particle and. To avoid this, therefore, we are dif-

pofed to confider both that word, and the article which follows

it, as feeble founds, introductory to the next ftrong found, and

to fill up the time of the accented part of that third meafure

by a filence or reiL

To
j
low amjbition—

[ f and the
|
pride of

[
kings.

In this way, the reciter, hurrying over thefe two comparatively

unimportant words, almoft in the time of one feeble fyllable,

is naturally led to exprefs the word pride with confiderable force

oremphafis; a circumflance which feems, in this place, to fa-

vour
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vour the defign of the poet. Verfes of this form occur fre-

quently in the works of this author.

The ftruclure of the Englifh heroic verfe, and the uneven

number of feet of which it is compofed, effectually fecures it

againft the danger, or even the pombility of its being divided

into two parts which are equal, and at the fame time fimilar

and convertible. When the break takes place at an accented or

ftrong fyllable, the two members are neceffarily unequal. When,
again, as in the two lines laft quoted, the divifion happens at

the fifth fyllable, the two members, though they may be equal

in time, are neceffarily different in cadence, as the firft begins

and ends with a feeble found, and the fecond regularly begins

and ends with a flrong found. This feems to give to the Englifh

verfe of this form a confiderable advantage over the common
French verfe of fix feet, which uniformly divides into equal

and fimilar hemiflicks.

These breaks or divifions in verfes have perhaps been im-

properly termed paufes. In many cafes, the paufe is more ima-

ginary than real. I have formerly obferved, that we have al-

ways, in a greater or lefs degree, the impreffion of a paufe be-

twixt every parcel of equal times which we form. When we

hear a minuet, or any piece of mufic, which is conftrucled ac-

cording to regular rythm, we have the impreffion of a paufe at

the end of every bar ; we have the fame impreffion more

ftrongly at the end of every phrafe ; and yet we are certain, that,

at many of thofe paffages, no real paufe is made. It frequently

happens, that the proper break or rythmical divifion of a verfe

takes place at one part of it, when the reft, the grammatical

ftop, or the paufe of fufpenfion, occurs at another part of it.

And
|
leaves the

|
world— to

|
darknefs

| f and to
|
me.

in this line, the rythmical divifion takes place at the fourth

fyllable, where little or no real paufe is neceilary. From what

was
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was above obferved, however, upon the Structure of the fecond

line of Pope's EfTay on Man, there muft be a fenfible red or

filence betwixt the feventh and eighth fyllables. Accordingly,

this has commonly been confidered, and perhaps with propriety,

as the place of the paufe in this line. It is probable, however,

that the cadence of the verfe would not have been fo agreeable

and fatisfactory, if the regular rythmical divifion had not oc-

curred at the fourth fyllable.

Some additional obfervations upon rythmical meafures, and

upon the flructure of ancient and modern verfes, fhall be re-

ferved to the fecond part of this EfTay.

PART II.

IN the former part of this EfTay, I endeavoured to eftablifh

the general foundations of rythm, and to explain the nature

and the extent of thofe powers, by which we perceive the pro-

portional magnitudes of fmall intervals of time, when thefe are

made obvious to the fenfes by motion or by fucceflive founds.

The cafe of founds being that which is mod interesting, I di-

rected my attention chiefly to it. Rythm in found I diftin-

guifhed into three kinds, mufical, poetical and profaic ; and

made fome obfervations upon the two firft of thefe. I propofe,

in this part, to offer a few obfervations relative to the fame Sub-

jects, which may tend to throw fome further light upon them.

In thefe obfervations, I fhall have the following objects chiefly

in view : To explain that flructure or arrangement of meafured

founds, which may be faid to give a regular and perfect rythm

;

to mark the gradual deviations from that regular ftructure,

which appear in thofe productions of human genius which are

Vol. II. L intended
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intended to pleafe, and of which the agreeable effect depends,

in any degree, upon rythm ; and, laftly, to apply the princi-

ples which may be delivered, to illuftrate fome particulars in

the ftructure of verfes.

In entering upon the firft of thefe, it will be proper to reca-

pitulate fhortly the account which I formerly gave of what may
be called our rythmical powers.

From our conftitution, or from our habits, we have the

power of marking and perceiving equal intervals of time, when
thofe intervals do not exceed a certain magnitude. When we
fix our attention upon one of thofe intervals, and confider it as

an unit of time, we can fuppofe it to be divided into a certain

number of equal parts, and by motion we actually can make
fuch a divifion. The number of parts into which we can thus

divide a given interval, mufl neceflarily depend upon the powers

which we have of performing quick motions. It is, however,

regulated alfo by the preference which the mind naturally gives

to the fimpler numbers. We divide with greateft eafe by two

and its powers. We can alfo, with fufficient eafe, divide by

three, nine, and the fmaller compounds of two and three. To
make an equable divifion into five is difficult, into {e\en is per-

haps impracticable, and into any of the higher primes is cer-

tainly fo. Again, when we hear a number of equal intervals

of time diflinclly marked by fucceffive founds, we are always

difpofed to count them off by equal numbers, thus forming

them into fets or parcels. In doing this, as in making divifions,

we always prefer the fimpleft numbers. When, therefore,

there is nothing in the nature of the founds to determine our

choice, we ufually count off the intervals by pairs, by fours

or by eights. We can alfo, with fufficient eafe, count them off

by threes and by fixes. As the firft found of each parcel is

marked by a particular effort of the mind, and confidered by

it as reprefenting the whole parcel, it is conceived to be more

forcible than the other founds of that parcel, which, being lefs

attended
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attended to by the mind, are conceived as feeble. As five is too

large a number to be comprehended by one individual act of

the mind, we can only form parcels of that number, by count-

ing off two pairs, confidering the fifth (ingle found as feeble,

and fixing our attention upon the fixth, as the leading found of

the next pair ; or by counting off twos and threes, or threes and

twos alternately. This infertion of the (ingle time, at the end

of every two pairs, changes the order of the ftrong and feeble

founds, in every fucceeding parcel. Although this operation is

practicable, it is probably very feldom actually performed. The

frequent and fudden changes of the arrangement of ftrong and

feeble founds, require an uneafy effort of attention in the per-

former, and give an unpleafing furprife and difappointment to

the hearer. Both feel a ftrong defire to have the number of fix

times completed, either by a lengthened found, or by a filence.

Laftly, we have the farther power and difpofition to join toge-

ther two, three or four of our firft parcels, thus forming larger

combinations.

By means then of the powers now defcribed, we are enabled

to exprefs a fucceffion of founds whofe durations may be very

different, but may, at the fame time, be moft accurately related

to one another, according to certain proportions. We are alfo

enabled, upon hearing fuch a fucceffion of founds, with readi-

nefs and eafe, to feel the proportional duration of each, provi-

ded the fimple proportions above mentioned be conftantly ob-

ferved. In order to this, we firft of all fix our attention upon

fome determined duration, which may be fomething near to

the intervals obferved in walking, or in fome other of the uni-

form motions with which we are familiar. This duration we
confider as an unit of time. Having eftablifhed this, we can

exprefs any number of them with great uniformity ; we can

divide fome of them as we go along into parts, or combine two

or more of them into lengthened founds. By habit, we can

take our unit, at different times, greater or fmallerj we can

L 2 make
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make larger combinations, and more minute and diversified di-

vifions. We go through a fimilar procefs, when we Jiften to

fuch a fucceffion of founds, and perceive their proportional du-

rations. As the exercife of every power, which we pofTefs,

conveys a certain degree of pleafure, we obtain a gratification,

when we hear a fucceffion of founds juflly proportioned in du-

ration to one another, and are able, at the fame time, to go

along with, or to feel the feveral proportions which they bear.

This then is undoubtedly one foundation of the Satisfaction

which we derive from every kind of rythm. It can be no juft

objection to this, that we frequently are not confcious, upon

hearing a fucceffion of rythmical founds, of perceiving the va-

rious proportions which they bear to one another. Our being

pleafed with the proportions, our acquiefcing in them, is a fure

indication that we feel them. If the unit were varied, or if di-

visions were attempted, to which we have not been accuflomed,

and with which we cannot go along, we mould inftantly feel

the difference. Our pleafure would be fenfibly diminifhed or

altogether deftroyed.

To form then a regular and agreeable rythm, it is necefTary

that all the units in fuccefhon be equal intervals of time, and

that their divifions be fimple and obvious. This, however, is

not all. I have already obferved, that when we hear fuch a

fucceffion of intervals, we are always difpofed to form them in-

to equal parcels. As, however, there feems to be nothing to

lead us to count off thefe parcels by any one number in pre-

ference to another, and as we can do it by a few of the Smaller

and fimpler numbers with almoft equal eafe, we naturally wifh

to have fomething that may determine our choice. If we are

not led eafily and readily to one particular number, or if, after

we have fixed upon a number, we find ourfelves obliged to give

it up, and to adopt another number, we are uneafy and diffatis-

fied. For this reafon, a rythm that may be perfectly agreeable

and fatisfaclory, rauft be constructed according to fome mea-

fure;
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fure ; the whole fucceflion muft be made up of parcels of fome

determined number of units, and muft be fo contrived as that

the hearer may be inftantly led to adopt that number, and re-

tain it to the end of the fucceflion. This may be effected by

various means. If, for inftance, we wi(h that the hearer

mould count off the equal times by parcels of four, we may
firft exprefs four diftincl and undivided units, and afterwards

other four in fome way combined or divided *. By this

means, the hearer will naturally be led, after having reckoned

four units, to flop and begin a new parcel. He will be ftill

more confirmed in this arrangement, if we make our third par-

cel fimilar to the firft, and our fourth fimilar to the fecond f

.

We may obtain the fame end, by exprefling three diftinct un-

divided units, and refling during the time of the fourth, and

ftill more certainly by doing the fame thing over again. In

like manner parcels of other numbers may be fuggefted. Va-

rious other contrivances for indicating the meafure, will readily

occur to every one who attends to the works of muficians. The

return of fimilar founds, and of fimilar combinations and di-

vifions, after any number of units has been exprefTed, naturally

fixes the attention of the hearer to that number, and determines

him to, adopt it, for counting off fucceeding parcels ; and if

care be taken not to confound him, by bringing in fuch returns

at different parts of the parcel, by continuing founds from the

end of one parcel to the beginning of the next, or by making

minute and perplexed divifions, he will hold by that number to

the end of the piece.

We naturally wifh, when hearing a fucceflion of meafured

founds, not only to form them into parcels, but alfo to join

two, three or four of thofe parcels together, thus forming

larger

* Firft movement of the fixth periodical overture, publifhed by R. Bremner,

\ Symphony to the firft recitative in Handel's Messiah.
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larger combinations or drains. We may be aflifted in doing

this, and determined to a particular number, by the fame

means by which we are aflifted and determined in forming the

Angle parcels, chiefly by paufes, and by the return of fimilar

founds, or of fimilar combinations and divifions. By being

led to form fuch aggregates, the pleafure we derive from liften-

ing to the fucceflion is greatly increafed. We are thus provided

with certain ftages or refting-places, and are enabled to count

off the parcels with more fteadinefs, and with a fmaller effort of

the attention. Our fatisfadtion is ftill farther enhanced, when
the entire piece confifts of fome fimple and agreeable number

of fuch aggregates. We have then the impreflion of a whole,

of fomething finifhed and complete ; and have a lively percep-

tion of that proportion and arrangement of parts, which is

effential to every thing that can be accounted beautiful or

pleafing.

We may now be able to form fome precife idea of what may
be called a regular and perfect rythm. It is a fucceflion of

meafured founds, all of which are either equal to, or are certain

multiples or certain parts of fome determined portion of time,

which may be called an unit, and are fo arranged and difpofed

that the hearer is eafily led to count off thofe units by equal

parcels of fome fimple number, and alfo to combine two, three

or four of thofe parcels together, the whole fucceflion contain-

ing a fmall determined number of thofe larger aggregates. It

is in this manner, that all thofe pieces of mufic, which are com-

monly called airs, are conftrucled. The regular minuet confifts

of two parts or complete ftrains, the units are conftantly formed

into parcels of three, and each part contains eight of thofe par-

cels or bars, which the hearer is difpofed to combine into aggre-

gates of two or four. The regular march and gavot are con-

ftrucled in the fame manner, only the bars or firft parcels con-

fift of four units in place of three.

Having
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Having eftablifhed this ftructure as the flandard of regular

and perfect rythm, I proceed to mark the gradual deviations

from it that appear in thofe productions of human genius

which are intended to pleafe, and of which the agreeable effect

depends in any degree upon rythm. The artifls who have

been employed in fuch productions, feem to have had two ob-

jects chiefly in view in occafionally departing from this regular

ftructure, namely, to introduce variety into their works, and

to render them more expreffive of certain feelings and emotions

of the mind. I can only at this time confider the firft of

thefe.

In all thofe works which are addrefTed to the fancy, that

which is mod fimple and mod eafily conceived, is always that

which firft of all engages the attention and communicates plea-

fure. While our powers of perception are yet in their infancy,

it is impoffible that we can go along with what is various and

complicated. Nothing but what is diflinctly felt can commu-
nicate real pleafure. We may perhaps not always be able to

analyze our feeling, and may therefore fay that we are pleafed

we know not why. When it is analyzed, however, it will be

generally found to have been a diftinct feeling, or in other

words, the objects which excited it will be found to have been

commenfurate to our powers of perception. As we feem to de-

rive our firft ideas of fmall equal intervals of time, from the

uniform motion of our own limbs, or of thofe of other animals

in walking, we probably from the fame fource acquire the ha-

bit of counting off fuch intervals by pairs. When, from any

circumftance, the firft of each alternate pair is made particu-

larly to attract the attention, we are then difpofed to join two
pairs together, to form parcels of four, or to confider each four

as fomething feparate and diftinct from what went before and:

what is to come after. We may, in the fame manner, be led

to join two or four of thefe parcels together, in order to obtain

what we may account a whole. Gradually we are enabled to

conceive
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conceive a fingle interval to be halved, and each half to be again

fubdivided in the fame proportion. We thus obtain the fpon-

daeus, daclylus and double pyrrichius. It would appear, then,

that fomething of the nature of the march or gavot meafure

above defcribed, gives the moil fimple and eafy rythm, and is

that which would probably firft of all ftrike and pleafe the hu-

man mind. Dr Burney, in his account of Crotch, the mu-
fical child, publifhed in the Philofophical Tranfactions, remarks

of him, that, when he plays from his own fancy, what rythm
he obferves is generally of the march kind, proceeding chiefly

by the dadtvlus and fpondaeus. The firft verfes of the ancients

were probably formed of the fame meafures.

As mens powers of perception improve, they naturally wifh

for objects fuited to them. That which is moft fimple, and

was at firft moft agreeable, gradually lofes its charm ; they wifh

for fomething that may give more employment to their powers.

They could not, therefore, be always confined to the uniform

movement by pairs and double pairs, but would endeavour in

fome way to diverfify it. Their firft contrivance for this pur-

pofe might poffibly be, to depart occafionally from the original

arrangement of two, four, eight, by throwing in an additional

pair to their two, or two additional pairs to their four, thus

making combinations of three or of fix pairs. The dactylus

and fpondaeus at the end of the common hexameter verfe, may
thus poffibly have been an addition to the verfes of four feet,

which had formerly been ufed, and might then have been con-

fidered as an improvement. After combinations of three pairs

had become familiar, it was an eafy ftep from that to arrange

by parcels of three units ; and thus the fimple triple time was

obtained. This, though ftill farther removed from the original

meafure, became probably on that account the more pleafing.

It gave more exercife to the' rythmical powers ; at the fame

time, it did not fatigue them. It was free from the folemnity

and uniformity of regular pairs. The minuet accordingly ever

has
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has been, and is at this day accounted the moft elegant and

pleafing movement in mufic. This meafure is almoft entirely

confined to mufic. There is fcarcely an inftance of verfes,

which are conftrucled exactly according to it, unlefs perhaps the

Ionian verfe of the ancients, a verfe which does not often occur

in their works, and which, from the heavy uniformity of its

movement, is by no means pleafing *. From parcelling by

threes, it was an eafy tranfition to divide the unit by the fame

number. For this, nothing more was required, than gradually

to diminifli the unit, and to take the parcels of three by pairs :

each parcel would come at laft to be confidered as a fingle unit

divided. They would thus form the tribrachys, trochaeus and

iambus, according as they exprefled each of the three parts fe-

parately, or joined any two of them together. In this way
would be obtained the gig meafure in mufic, and the trochaic

and iambic verfes in poetry f. Such parcels and divifions by

three would probably at firft be formed into ftrains or larger

combinations, by twos and fours ; and this is flill the moft

ufual arrangement. In procefs of time, however, they would

alfo be formed by threes and fixes. Thus the trimeter or fe-

narian iambic verfe might be derived from the dimeter, or verfe

of four fingle feet.

So long as the bars or firft parcels, whether of pairs or

threes, are equal, the larger combinations uniformly contain the

fame number of bars, and thefe laft are reftricled to fome fim-

ple and obvious number, the rythm may be confidered as re-

gular. The moft gentle deviation from this ftructure, if in

truth it can be called fuch, is extending the entire piece beyond

Vol. II. M the

* There is only one ode of Horace in this meafure, viz,. Book HI. Ode 12. The

rythm feems to go on to the end, without any fenfible break or clofe.

f The tribrachys, or gig meafure, may pofiibly have been fuggefted immediately from

the found of a horfe's feet, when running at full fpeed.
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the limits above amgned. The modern muficians frequently

compofe pieces of confiderable length, and confuting of a num-
ber of bars too great for the mind to keep an exact regifter or

account of them. This enables them to take a wider range of

melody and modulation, than they could do if their pieces were

confined within the limits of fhort regular air, and to prolong

and diverfify the pleafure of the hearer. If in fuch extended

pieces, however, the bars uniformly aflemble into equal groups

or combinations, and if the whole piece, and each larger divi-

fion of it, contain an even number of fuch combinations, the

hearer has ftill the impreffion of a juftly proportioned whole :

and even within this limitation a very copious variety may be

obtained. Men, however, could not always bear this confine-

ment. In proportion as rythmical meafures become more an

object of attention, and are more frequently prefented to the

ear, the neceffity of variety becomes the greater. The moil

agreeable meafures, when too often repeated, become difguft-

ing. We are often pleafed with a bold deviation from what is

flrictly regular. The very furprife which it eaufes is agreeable.

It feems to have been in part from this principle, that the com-

pofers of mufic have occafionally departed from the regular

ftructure of rythm.

The lead offenfive deviation, which can be made from that

ftructure, is the departing at times from the uniform equality of

the ftrains or larger combinations. It is eflential to the minuet

that the bars conftantly proceed by pairs. In the regular mi-

nuet, there is always a more diftinct cadence at the end of every

fecond pair. By this means, the hearer is led to join two pairs

together, or to make combinations of four bars. This arrange-

ment is neceftary to render the rythm of the mufic ftrictly con-

formable to the movement of the dance, which it is intended to

regulate. The whole piece commonly contains four of thofe

larger combinations, two of which go to the firft part or com-

plete ftrain, and two to the fecond. In order, however, to give

more
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more variety and extent to the compofition, a part may be made

to confift of three, four or fix of thofe combinations ; or, by

occafionally adding two bars, combinations of fix may be form-

ed. All this may be done, without lofing the diftinguifhing

characleriftic of the minuet. But if either the rythm is fo

contrived, or the mufical cadences are fo placed, as at any time

to form combinations of three or of five bars, the piece then

ceafes to be a minuet. It may, however, notwithftanding this,

be a pleafing compofition. The modern mufician6, efpecially

thofe of the German fchool, often fubjoin to the minuets of

their inftrumental pieces, airs of the fame time and meafure,

which they fometimes call fecond minuets, but more frequently

trios. In compofing thefe trios, they fometimes take an oppor-

tunity of difplaying their learning and invention, and of fearch-

ing for novelty, without eonfidering themfelves as under obli-

gation to adhere to the elegant fimplicity of ftyle, or the regular

rythmical ftruclure of the minuet. By this means, the hearer

is for a while very agreeably entertained, and the beauty and

peculiar qualities of the minuet, which is always repeated after

the trio, are rendered more finking. In thefe airs, combina-

tions of three bars are frequently to be found *. As, however,

two of thefe combinations often occur in fuccefTion, and the other

parts of the piece proceed commonly by pairs, the number of

bars in the complete ftrain or air is in moft cafes even, or divifi-

ble by two.

In pieces of confiderable extent, fuch licences, when ufed

with moderation, frequently pafs without being greatly ob-

ferved. They may even at times produce a very happy efFect,

They ferve to roufe the attention of the hearer, which is apt to

flag in a long piece, when the rythm uniformly proceeds by

equal combinations ; and they often give a more emphatic in-

M 2 troduction,

* Trio of firft minuet in third quartetto of EUydn, firft fet. Trio of fecond minuet

in fecond quartetto of the fame author, fecona fet.
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troduclion, or a more ftriking and diftinct clofe, to fome re-

markable (train. In fuch pieces, the bars very frequently pro-

ceed by pairs. It is no unufual thing, however, for the com-

pofer, in the courfe of the piece, to invert the order of the

pairs, or to conftruct the mufic in fuch a manner, as to lead the

hearer occafionally to confider thofe bars as the firft or leading

bars of a pair, which, from the place in which they Hand in

the piece, ought to be accounted the fecond or following. This

is done in various ways. When a (train, for inftance, happens

to clofe upon the beginning of an odd bar, in place of com-

pleting the time of the even bar which mould follow it, by

found or (ilence, that (train is either immediately repeated, or a

new (train is introduced *. When, again, a (train concludes

upon the firft of an even bar, the key-note, or one of its har-

monics, with which that bar begins, is fometimes made the

commencement of a new (train, and of courfe to (tand as the

leading bar of the next pair "j". This is very often praclifed by
the compofers of inftrumental fymphonies, when it is intended

by them, that the pa(Tage thus brought in fhould be fenfibly

different in loudnefs or in (tyle from what went before. A bold

and animated (train efpecially, in which all the inftruments join

and exert their whole power, is thought to produce a greater

effect, when it is introduced in this fudden and abrupt manner.

The arrangement of the pairs is alfo fometimes inverted, by

the repetition of a bar in the middle of a (train. Such repeti-

tions feem, upon fome occafions, to give the appearance of

greater buftle and confufion to mufic that is impetuous and

rapid J. Laftly, the firft bar of a movement, or of fome parti-

cular

* Eleventh periodical overture, laft movement, at the thirty-firft bar.

f The fame movement at the forty-feventh bar, where the original arrangement of the

pairs is reftored.

% Third quartetto by Haydn, firft fet, laft movement, at the 15th bar of the firft

part, and the 29th bar of the fecond part.
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cular ftrain in the progrefs of it, is fometimes occupied by the

key-note, ftruck with emphafis, and followed by one or more

feeble notes, introductory to the next meafure. This firft bar

being as it were fet afide, or confidered as {landing by itfelf

,

the mufic afterwards proceeds by regular pairs, commencing

at the fecond bar *. When inverfions occur at the end of three

or of five bars, diftincT: combinations of thefe numbers are

formed j\ Such fmaller uneven combinations are very often

repeated, and thus the original arrangement is reftored. In

other cafes too, when by any means the firft arrangement of the

pairs or double bars has been inverted, it is frequently reftored

either by the fame or by fome other means. Sometimes, how-

ever, the altered arrangement continues to the end of the piece,

and the number of bars in it becomes thereby uneven. As

pleafure is often heightened by variety and contrail, fuch occa-

fional interruptions of uniform movement give an additional

relilh to the regularity that is obferved in other parts of the

compofition. Their effect is fomewhat analogous to that of

difcords in the harmonical ftruc~lure of mufic.

The licences with refpec~t to the combinations of the bars,

which have been mentioned above, though they feldom fail

to ftrike a perfon who has a good ear, do not prevent the rythm

from being diftinct and pleafing. In fome mufical compofi-

tions, however, fuch licences are carried to a greater extent.

The combinations are fometimes fo various and obfcure, that

the hearer can fcarcely retain the impreilion of them. This is

often the cafe in the longer and more grave and folemn pieces

of what is now, by way of diftinclion, called the ancient mu-
fic,

* First quartetto of the fame fet, laft movement, at the beginning, and firft movement,

at the 23d bar of the firft part, and correfponding paffage of the fecond part.

f The firft quartetto of Hayon's fecond fet begins with two combinations of three

bars, after which the mufic proceeds in general by pairs. The fecond part of the laft

movement of the firft of fix overtures by the Earl of Kelly, begins with two fucceflivp.

combinations of five bars.
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fie, and particularly in that fpecies of it, which is known by

the name of the fugue. This had its rife at the time when the

chief profefTors and improvers of the mufical art were church-

men, and when, of courfe, that kind of mufic was chiefly cul-

tivated, which was thought to be belt calculated to compofe

and elevate the mind, and to infpire devotion. A fimple, regu-

lar and diftincl rythm was probably thought by them to give

the mufic a light and airy caft, inconfiftent with the effect

which they wifhed to produce. They either made the move-

ment flow and the notes equal, in which cafe the attention of

the hearer was almoft wholly directed to the tone and modula-

tion ; or if, in their inftrumental mufic, they introduced a

quicker and more varied movement, they fludioufly avoided

every thing, which might have the appearance of regular air.

The fugue feems to be well calculated to anfwer this intention.

It is executed by two, three or more voices or inftruments in

concert. All of them in fucceflion are made to found fome

fhort fimple melody, which is called the fubject. This is fre-

quently repeated or imitated by them, in a variety of different

keys, the repetitions coming in at unequal intervals, and often

in the middle of a bar. As the compofition of the fugue was

thought to be a great difplay of art and fkill, it was afterwards

introduced into every kind of inftrumental mufic, and was

gradually rendered more complicated. As the rythmical com-

binations are often irregular and indiftinclly marked, and the

harmonical parts are frequently running counter to one another,

it requires great attention to perform it with precifion and ac-

curacy, and of all mufic it gives lead pleafure to one who has

not been accuftomed to it. The tafle for this kind of mufic has

been for fome time declining, and it is now moftly confined to

the church.

Almost every degree of irregularity, then, in the combina-

tions of the . bars may be occafionally tolerated. This, how-

ever, is by no means the cafe with the bars themfelves, or the

fingle



On RTTHMICJL MEASURES. 9$

fingle parcels. Any inequality among them is more fenfibly

felt, and when improperly introduced, never fails to hurt and

difpleafe. Such inequalities may be made, either by increafing

or dimini thing the unit, thus making the movement quicker or

flower, or by varying the meafure, or the number, according

to which the bars are formed. In a long piece of mufic, a con-

siderable variety, both of movement and of meafure, may be

introduced. Changes, however, are feldom made, until the

movement has gone on for fome time, in one uniform move-

ment and meafure, and has been brought to a clofe more or

Iefs complete. Such changes, when fkilfully managed, enliven

the mufic, furprife the hearer, and excite his attention. When,,

however, they occur very often, and at fmall intervals, they

never fail to perplex and confound. The hearer is kept in a

(late of continual fufpenfe and uncertainty, and therefore can-

not liften with fatisfaction. The French muficians, rather per-

haps in confequence of fome fanciful theories, than from the

mggeftions of good tafte, or the experience of agreeable effect,

have fometimes introduced frequent and fudden changes of

movement and meafure into their pieces. Their example, how-

ever, has not been much followed. How often, or at how
fmall intervals changes of meafure may be introduced into a

mufical composition, is a matter that is difficult to determine.

It mult depend a good deal upon the tafte of men, and upon

the habits which they may have formed. There is certainly,

however, fome limit, within which fuch changes cannot be

made, without giving more uneafinefs than fatisfaction to the

hearer. We may bear to be, in fome degree, offended a certain

number of times, when fuch offence has the effect to Stimulate

and furprife, and when it is quickly compenfated by fome

Striking beauty ; but if the experiment is too often repeated,,

the end propofed will be defeated. The piece will become

a motely affemblage of difhmilar and unconnected parts, and

will
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will communicate no fentiment but that of ridicule or of

difguft.

To change the meafure or the number of equal times in a

bar, in the courfe of a (hort ftrain or rythmical claufe, has, fo

far as I know, never been attempted by a modern mufician,

and probably would not be tolerated. And yet, if we are to

believe the accounts, which have been transmitted to us by an-

cient authors, this practice was not unfrequent amongft the

muficians of Greece. The verfes, to which they adapted muiic,

were often compofed of unequal feet, fuch as trochees and

fpondees, which they refpe&ively confidered as meafures of

three and of four equal times, and thefe occurring fometimes

alternately ; and we are told that the mufic rigidly obferved the

meafure of the verfes. If this was indeed the cafe, it is a lin-

gular fact in the hiftory of mufic, to which perhaps no parallel

has been found. After the many clear and exprefs testimonies

to the truth of that fact, which have been given by enlighten-

ed authors, who were natives of the country, and who may
be fuppofed to have been well acquainted with, and to have had

frequent opportunities of hearing that mufic, it may appear

highly prefumptuous to exprefs the fmalleft doubt with regard

to it. There are, however, fome considerations which ftrongly

incline me to indulge at leaft fome degree of fcepticifm, and to

fuppofe that nature, perhaps without their confcioufnefs, might

at times prevail over fyftem.

I formerly obferved, that to count off alternate parcels of

two and of three equal times, and thereby to form aggregates

of five, is by no means impracticable ; but that it requires an

uneafy effort of the attention, and that both the performer and

the hearer feel a ftrong defire to have the even number of fix

times completed, either by a lengthened found, or by a filence.

I may here add, that neither is it impracticable to form alter-

nate parcels of three and of four times, but that, as the num-

ber feven, the aggregate of thefe, is lefs agreeable and fatis-

factory,
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Factory, and lefs eafily comprehended than five, and as it is

nearer in proportion to eight than five is to fix ; the defire of

completing, by fome means or other, the number of eight

times will be ftill ftronger, and will not be refitted without a

great and conflant effort of the attention, and even fome degree

of force and conftraint. The difficulty will be much increafed,

if the unequal meafures do not occur periodically in regular

fucceffion, but are varioufly introduced in the courfe ofdifferent

drains, without any fixed or permanent rule. In order that

fuch unequal meafures may be expreffed with accuracy, it feems

neceflary, that the equal times of which they are compofed,

fhould be of fuch dimenfion as that they may be counted An-

gle. If they are too minute to be fo counted, it will probably

be impoffible for the performer to mark with certainty, or for

the hearer to perceive diftinclly, the proportion which fubfifls

betwixt the contiguous unequal bars ; as there is no common
meafure or ftandard to which they may be referred, or by which

they may be adjufted. It feems necelfary, moreover, not only

that the beginning of every meafure lhould be diftinclly mark-

ed, but alfo that every fingle interval of time fhould be render-

ed obvious, either to the eye or to the ear of the performer. Un-

lefs fome fuch affiftance is given to him, there is reafon to ap-

prehend, that he will not always execute the different bars ac-

cording to their prefcribed meafures. We are told, that this

was done in the performance of the choral mufic of the ancient

Greeks. The coryphaeus, placed in a confpicuous ftation,

marked the arfis and thefis of the fucceffive feet, while others

ftruck with their hands, or with the points of their fingers

armed with fome hard body, each fingle time of which they

were compofed. If thefe fingle intervals were ftruck with per-

fect uniformity, and were regularly distributed among the dif-

ferent feet, according to their refpedtive meafures, we cannot

avoid acknowledging, that, on many occafions. they did truly

and accurately exprefs contiguous unequal parcels of rythmical

vol. II. N times.
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times. We can only fay, that they were at much pains to coun-

teract a ftrong propenfity of nature, in order to attain an object,

the agreeable or happy effect of which we cannot now fo much
as conceive. But it may be afked, how are we certain that thefe

fingle times were always ftruck in exact uniformity, or that the

intervals marked by the ftrokes were in every cafe equal ? It

will poffibly be anfwered, that there was fufficient fecurity for

this, in the ftrong natural propenfity which all men feel to ex-

prefs fuch fmall times equally and uniformly, when it is not

their profeffed intention to do otherwife. But furely the natu-

ral propenfity to aflemble thefe times into equal parcels is alfo

ftrong, perhaps, in fome cafes, ftronger than the other. When
thefe two propenfities, then, are fet in oppofition to one ano-

ther, it becomes a queftion which of them is moft likely to

prevail. We are told, that, in the performance of the Greek

mufic, the propenfity to the equable expreffion of fingle times

prevailed, and that the parcels or aggregates of them were un-

equal. It is certainly, however, not unnatural to fuppofe, that

fometimes the other propenfity might preponderate, and that

fome inequality might be admitted amongft the fmaller times,

which were marked by the crepitacula, in order to bring the

feet or parcels more nearly to equality. Thefe times and mea-

fures were not marked by machines, fo conftructed that they

could never vary, nor by perfons who had no thought nor con-

cern, but to ftrike with the hand or fingers at equal intervals of

time. The coryphaeus, who regulated and conducted the per-

formance, muft be fuppofed to have been a mufician of diftin-

guilhed talents, and the fmaller times were marked by per-

formers, who were keenly engaged in the bufinefs that was
going forward, who probably founded every note of the mufic,

and articulated every fyllable of the verfe. It has always ap-

peared to me very wonderful and unaccountable, that the deli-

cate ears of the ingenious and enlightened Greeks fhould not

only bear, but even be delighted, with what a modern cannot

hear
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hear without pain and difguft ; and I would very willingly fup-

poCe, that they made fome fuch accommodation as is hinted at

above in the performance of their raufic, and that their feet or

bars were fometimes unequal, more in theory than in practice.

When we confider the rythmical constitution of man, which,

being a part of his nature, mull be fundamentally the fame, in

all ages and amongft all nations ; when we confider that thefe

Greeks had a very lively feeling of the powers of rythm, and

that they were accuftomed to have equal meafures frequently

prefented to them in their moft popular compofitions ; lafUy,

when we confider, that they had no written characters to repre-

fent fome of the proportions which may enter into the fimpleft

mufic, particularly that which is marked by the point in the

modern notation, and therefore could have no distinct percep-

tion of thofe proportions, or rather might occafionally exprefs

them, without being confcious of their doing fo ; it does not

feem impoffible, or even improbable, that their practice upon

many occafions was not conformable to their theory, and that

they might actually exprefs as equal thofe meafures, which, ac-

cording to rule and fyftem, were unequal. After all, it is im-

poffible to fay, how far the power of habit may operate upon

men in this as well as in every thing elfe. It mufl be acknow-

ledged, that there are various circumftances in the mufical fyftem

of the ancients, befides the one that we have been now treating

of, which we muft be fatisfied with contemplating and admir-

ing at a distance, without hoping fully to underftand them, or

daring to imitate them.

To conclude this part of the fubject, the laft deviation that

can be made from regular rythm, is varying the length of the

unit or fingle time in the fame bar. This has never been at-

tempted in written mufic, and can hardly be done without al-

moft entirely deftroying every impremon of rythm or mea-

fured founds.

N 2 The
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The regular ftrufture of rythm, and the progreflive devia-

tions from that ftruclure, which I have above endeavoured to

defcribe, have been chiefly confidered as taking place in mufic.

The fame things, however, to a certain extent, may be found

in poetry ; and many of the obfervations which have been

made upon them may be exemplified from verfes, and may
ferve to illuflrate fome particulars in their flruflure. A verfe

is an affemblage of words, which are fo arranged, as that the

long and fhort, or the ftrong and feeble fyllables of which they

are compofed, may, by their fucceffion, give a rythm, fuch as

I have defcribed, more or lefs regular. It muft, therefore, be

fo conftrucled, as that the hearer may be led to form the equal

or nearly equal times, which are marked by the fyllables, into

certain parcels and combinations. The ancients feem in gene-

ral to have confidered the time of a fhort fyllable, as the unit

or firft element of the rythm of poetry. According to this fup^-

pofition, the feet will become analogous to the bars or firft par-

cels in mufic, the verfe will be analogous to a combination or

itrain, and the ftanza, where it occurs, will reprefent the entire

piece, which being finifhed, the fame rythmical air, as it may
be called, is again repeated. The time in which a fhort fyllable

is exprefled in reciting verfes, is often too fmall to be regularly

counted and parcelled. If this is thought to be the cafe, the

feet may be confidered as units, varioufly divided and articulated

by the different fyllables which enter into them ; the verfe will

then correfpond to a bar, and the ftanza to a combination..

Although, however, the time in which we utter a foot is fre-

quently not greater than what we are difpofed to confider as an

unit in mufic, yet, as it is always compofed of two or more

fmaller intervals, and as we have frequent opportunities of

hearing it prolonged in finging, fo as to fill up the time of a bar

in mufic, we are hence rather more difpofed to confider the

foot as a fhort parcel or bar, than as a divided unit. The for-

mer
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mer analogy, therefore, will perhaps be the moft fimple and ob-

vious, and the moft eafily applied.

The meafure of a verfe, or the number, according to which

it is intended that the combinations mould be formed, may be

eafily intimated to the reader, by writing them in feparate

lines. This contrivance, however, can be of no fervice to the

hearer. Some other means muft be ufed to direct his attention

to the number propofed, or to make him flop and begin anew,

after that number of equal times has been exprefled. The very

name of verfe implies a return. I formerly mentioned three

different means by which this may be effecled, namely, the re-

turn of fimilar combinations and divifions of the times, or, in

other words, the return of fimilar arrangements of long and

fhort founds, the return of founds fimilar in kind or in

quality, and paufes. All thefe means have been employed in

conftrucling verfes.

The return of fimilar fucceflions of long and fhort fyllables

at equal intervals, naturally leads the hearer to account the times

which have been expreffed during one of thofe intervals, as one

parcel or combination. This iimilarity may either take place

through the whole line, or only in a particular part of it. In

the firft cafe, when each fingle combination is exaclly fimilar

throughout, or, in the language of the grammarians, when

every line contains the fame number of feet difpofed in the

fame order, the return is abundantly clear and obvious, provided

the fuccemon of long and fhort, or of ftrong and feeble fylla-

bles in the meafure, be in any degree diverfified. We have an

example of this in the afclepiadaean verfes of the ancients.

Such meafures feem to have been confidered by them as deficient

in variety, and proper only for fhort pieces. Horace has

been very fparing of them. Of all his odes, there are only fix,

in which every line is fcanned by the fame feet taken in the

fame order. When the cadence of the line, or the arrange-

ment of the fyllables, is fuch as to ftrike the hearer, or engage

his
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his attention, the frequent repetition of it, like the frequent re-

petition of a fhort mufical ftrain, can hardly fail to be in fome

degree irkfome and difgufting. The other cafe, in which the

fimilarity takes place only in a part of the line, is more con-

fiftent with variety. We have the moft diftinct impreflion of a

return, when the fimilarity occurs at the end of the line. Of
this we have a ftriking example in the common hexameter verfe

of the ancients. The dadtylus and fpondseus, recurring regu-

larly at equal intervals, necefTarily leads the hearer to confider

thofe intervals as diftinct combinations of equal times, although

the fame feet be difpofed in the other parts of the meafure in

every poflible way. The iambus recurring at the end of iam-

bic verfes, when diftinctly pronounced, will give fome im-

preflion of a combination, when the rythm in the other parts

of the line is very irregular. Other inftances of the fame kind

will readily occur. Sometimes the moft ftriking fimilarity takes

place in the middle of the line. The dactylus, in the middle

of the fapphic verfe, feems to have the chief effect in forming

the return of that meafure.

When the return of the verfe, or the impreflion which the

hearer has of diftinct combinations, is to depend chiefly upon

fuch fimilarities, it is neceflary, that the cadence in that part of

the line in which the fimilarity takes place, be marked, and eafily

diftinguifhable from that of the other parts, or that the verfe

be made up of fome diverfity of feet. When lines run uni-

formly by the fame, or nearly the fame feet, as in trochaic and

iambic verfes, no fuch diftinct recurrences can happen. In

this cafe, fome other means muft be ufed to give the hearer the

impreflion of a combination. A very gentle hint will incline

a hearer to count off fuch feet by combinations of the fmaller

even numbers. For this, little more is neceflary than to write

them out in feparate lines. The tones of voice, with which a

perfon is difpofed to read lines of fuch even meafure, are often

fufficient to direct the hearer to the number according to which

they
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they are formed. This effect is more certainly obtained, when

the verfe is made to confift of an uneven number of fuch feet,

together with an additional fyllable or caefura. As it is thus

deficient of the even number by one fyllable, the reader is na-

turally difpofed to fill up the time of that fyllable, either by

paufing at the end of the line, or by prolonging the laft or the

penult fyllable. In either way, he conveys to the hearer a very

diftinct impreflion of the meafure. Such catalectic verfes, as

they are called, occur frequently in the works of the ancient

poets.

Verses of the trochaic and iambic kind are often compofed

of fome uneven number of feet, without fuch additional fylla-

ble. Our common Englifh verfe of ten fyllables is of this

form. In this cafe, there feems to be no rythmical means of

giving the hearer an impreflion of the meafure, but paufing a

little at the end of every line. Such uneven meafures naturally

infer a paufe. If the reader, while reciting a line, catches the

idea of regular pairs-, he will be difpofed, by refling at the end

of the line, to complete the time of his laft pair. This, how-

ever, is attended with inconveniencies. The hearer is made to

depend for his impreflion of the combination, chiefly upon the

accuracy of the reader. If the latter neglects to make the pro-

per paufes, the former may lofe this impreflion, and may be

equally difpofed to form combinations of any other number.

On the other hand, when there is no grammatical flop at the

end of the line, when a claufe of a fentence is continued from

one line to another, fuch paufes are ungraceful % the reader, if

he is more attentive to the fentiment than to the rythm, always

makes them with reluctance. In fuch cafes too, to mark the

end of the line by a particular inflection of the voice, is very

improper ; and it is difficult to obferve paufes without making

fuch inflection*

These inconveniencies feem to furnifh objections to our Englifh;

blank verfe, which is exactly of the nature that I have been de-

ferring^
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fcribing. This perhaps cannot with ftricl propriety be called

verfe ; it wants one of the efTential characters of verfe, a di-

flincH: return. The feet indeed mark times, which may be ex-

prefled as equal ; but there is no circumftance in the rythm to

lead the hearer to form thefe times into combinations of any

one number in preference to another, befides the mere artifice

of writing the intended combinations in feparate lines. It is

impoffible to read it, fo as to maintain in the hearer the impref-

fion of the combination, without often doing violence to the

fenfe, by feparating words which ought to be united. One

may be eafily fatisfied of this, by reciting the firft fentence of

Miltotsi's Paradife Loft, in which almoft every line terminates

in the middle of a elaufe. In reading fuch pafTages, the paufes

muft often be omitted, and the meafure facrificed to the fenfe.

This verfe, however, if it may be called fuch, has been thought

to be of all others the molt proper for poems of confiderable

extent, upon fubjeels that are great and dignified: The feeming

imperfections, which have been ftated above, are perhaps the

circumftances which contribute to render it fo. The alternate

fucceffion of long and fhort, or of ftrong and feeble fyllables,

which generally takes place, gives a fmoothnefs and a regular

flow to the language, which fufficiently diftinguifhes it from

profe, while, at the fame time, it does not folicit the attention

fo ftrongly, as to render frequent repetition difguftful ; and the

deviations which are occafionally made from that arrangement,

give a variety to the cadence, and often a very happy expreffion

to particular pafTages. The proper meafure of the verfe, or

that which feems intended by the poet, is often obfeured, and

even changed, by the different breaks or divifions which occur

in the lines, and by the continuation of grammatical claufes

from one line to another. The unequal combinations of the

feet, however, which are thus formed, like the obfeure and

unequal combinations of the bars in an extended piece of fe-

rious mufic, both give a variety, and add a dignity and folem-

nity
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nity to the movement, which it could not poflefs, if the combi-

nations were always diftinct and equal ; and the frequent oc-

currence of lines, in which the meafure of the verfe is clearly

marked, prevents the hearer from lofing fight of it, and alfo

communicates additional pleafure from the contraft. This

mode of compofition feems thus to unite the freedom, variety

and energy of profe, with the foftnefs and elegance of verfe.

In lines of fuch uniform cadence, there is no means more

fimple, or more effectual for giving the impreflion of regular

combination, than the return of fimilar founds. When two

contiguous verfes, of equal times, are terminated by one or

more fyllables of the fame or nearly the fame found, the hearer

can find no difficulty in adopting and going along with fuch

combinations. This contrivance has been called rhyme. It is

faid to have had its rife from a corrupted tafte during the ages

of ignorance and barbarifm. It Hill continues, however, to be

practifed by the belt poets, who write in the modern languages ?

and perhaps the conftitution of fuch languages does not afford

a better means of conftruc~ting regular verfes*

In poetry, verfes may be formed according to the model of

what I called regular and perfect rythm, fo as to give the im-

preflion, not only of equal parcels and combinations, but alfo

of diftincl aggregates of thofe combinations. When fuch ag-

gregates confift of two fingle combinations, they are called

couplets, when of more than two, they get the name of flanzas.

We are led to form fuch aggregates by the fame means, by
which we are led to form the fingle combinations, namely, by
the return of like cadences, by paufes and by rhyme. When
two contiguous lines rhyme together, we have the impreflion

of a couplet j when the alternate lines rhyme together, we
form a combination of four. The fame impreflions may alfo

be conveyed by other means more purely rythmical. When
the lines are all equal, and made up of the fame or equal

timed feet, and the flanzas confift uniformly of four or eight

Vol. II. O lines,
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lines, we have then a rythm perfectly regular, correfponding

to the minuet or ma* ch time in mufic. Such regular ftruclure

is not always obferved. In the higher kinds of lyric poetry,

it is thought to be inconfiftent with that freedom and variety,

and a check to that fire and enthufiafm, which ought to cha-

racterife thofe compofitions. Accordingly, the writers of lyric

poetry have departed the fartheft of any from this regular

ftruclure, and have indulged themfelves in almoft every kind

of licence. The lines, of which ftanzas are compofed, may
often confift of an unequal number of fyllables, whilfl the

times employed in reciting them are ftriclly equal, the defi-

ciency of the fhorter ones being compenfated by paufes, or by

lengthened founds. Sometimes, however, the inequality is fo

great, as to render fuch compenfation impracticable. Such un-

equal lines, like unequal combinations in a mufical air, when
properly introduced, may communicate a fpirit and variety to

the ftanza, and give it a more marked and finking conclufion.

The adonian verfe, coming after three fapphic lines, gives an

agreeable variety and a graceful clofe to the ftanza. Amongft

the ancients, there are few or no inftances of ftanzas, confifting of

more than four lines. The moderns, by the help of rhyme, are

enabled to form larger and more variegated ftanzas.

So long as all the lines of a ftanza are compofed of the fame

or of equal timed feet, the rythm may be confidered as in fome

degree regular. Thus the hexameter and the falifcan verfe form

an agreeable couplet.

Laudabunt alii claram Rhodon, aut Mitylenen,

Aut Ephefum, bimarifve Corinthi.

The elegiac couplet is of the fame kind. The pentameter verfe

is indeed confidered as an uneven combination. When, how-

ever, it regularly divides into hemiftics, the paufes, which we

are difpofed to make at the caefuras, fill up the whole time of

the
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the hexameter. Trochaic and iambic verfes may be combined

into couplets in the fame manner. When the trochaic verfe is

catalectic, the deficient time at the end is made up by the firft

fyllable of the fucceeding iambic, and the whole combination

proceeds as if it were trochaic.

Non e|bur, ne|que aurejum

Me|a re|nidet
|
in do|mo la|cunar.

The latter of thefe two combinations being uneven, the reader

will be difpofed to paufe at the end of it, during the time of

an entire foot, and will be gratified, when the ftructure of the

fentence permits him to do fo. The paflion for variety, how-

ever, could not always be confined within this limit. In the

works of the ancients, we meet with couplets and ftanzas, of

which the different lines are compofed of different and unequal

timed feet. This is a further departure from regularity. It is

like varying the meafure of the bars in a piece of mufic. One

of the moft ftriking examples of this is, when couplets are

formed of hexameter and iambic verfes. Although fuch li-

cence may not have the fame difagreeable effect in poetry, that

it often has in mufic, it feems at leafl to give an impreflion of

incongruity, which is probably heightened by the conftant re-

currence of the different meafures at dated intervals. The fo-

kmn and majeftic movement of the hexameter does not feem

to aflort well with the airy flippant pace of the iambic. After

pronouncing the latter, a perfon requires fome time to recover

that firmnefs of tone and manner, with which he is difpofed to

pronounce the former. The 16th epode of Horace is com-

pofed in couplets of hexameter and fenarian iambic verfes, and

is the only inftance of this meafure, which occurs in his works.

In this piece, the contraft is very ftriking. The even lines

throughout the whole of it are pure iambics, which have a

more rapid movement than thofe which are mixed. The verfes

O 2 of
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of the Phaleucian form may be confidered as fhort couplets of

the fame kind.

A farther deviation from regularity is when fuch unequal

timed feet are admitted into the fame line. The mixed iambic

and trochaic verfes of the ancients furnifh us with the moft

remarkable inftance of this. I formerly ventured to exprefs a

conjecture, that in the performance of the mufic, which was

adapted to verfes of this kind, the ancients, by fome means of

accommodation, of which they were not diftinctly confcious,

might occafionally exprefs as equal thofe contiguous feet, which,

according to rule and fyftem, were unequal ; in other words,

that they fometimes departed from the proportion of two to

one, which they eftablifhed as fubufting betwixt the long and

fhort fyllables of words. It feems ftill more probable, that

they did this when reciting fuch verfes. It is indeed difficult

for us to conceive how they could do otherwife. In finging,

they might be aflifted in exprefTmg thofe unequal meafures with

accuracy, and even, in fome degree, conftrained to do fo, by

feeing the arns and thefis of each foot diftinclly marked, and

hearing the tingle times uniformly (truck ; but they could not

always have the fame amftance, when reciting. The time of a

fhort fyllable might be counted and parcelled, when expreffed

in the continuous and more extended tones of mufic j but this

could fcarcely be done with eafe and certainty in common
fpeech ; and, without this, it is not eafy to difcover, how the

proportions of thofe unequal feet could be accurately expreffed

or perceived. I fhould, therefore, be apt to fuppofe, that the

propenfity to equal parcels or meafures of fyllables would pre-

vail, as it might be gratified almoft infenfibly, and as there ap-

pears to be nothing of fufficient force to counteract it. It is

often difficult to determine exactly the proportional quantity of

contiguous fyllables, or to lay down any particular proportion

as invariably fubufting betwixt them. We can fometimes arti-

culate three, perhaps even four fyllables, in our own language,

in
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in no longer time than we employ in exprefling one fyllable in

the fame fentence. It would be rafh, however, upon perceiving

this, to affert, that the one fyllable was in quantity triple or

quadruple of the others, as in different occurrences, or in

different arrangements of the fame fyllables, the proportion

might be varied. We can, with great eafe, contract or extend

a fyllable, when we wifh to make it a certain component part,

or the whole of a determined interval of time, upon which we
have fixed our attention. It is hard to fuppofe, that in the

Greek and Latin languages, which are compoftd of the fame

fimple elements with ours, no proportion fhould fubfift betwixt

contiguous fyllables, but that of equality, or that of two to one,

or fome obfcure or ill defined proportion approaching to thefe \

and it is ftill harder to fuppofe, that thefe proportions were

conflant and invariable, in every fituation and occurrence.

The trochaeus and fpondasus might be rendered equal in reci-

tation, either by contracting the latter to the time of the for-

mer, or by extending the former to that of the latter. The
one or the other of thefe practices might be adopted in different

cafes, according to the different ftructure of the fyllables of

which the feet were compofed. That there was a tendency to

prolong the trochaeus, we are almoft inclined to believe, from

the firft fyllable of that foot being regularly placed in the

ftrongeft and moft emphatic part of the meafure. It is well

known, that in conftructing mixed trochaic verfes, the tro-

chams was made to occupy the firft, third and other uneven

places ; the even places were occafionally filled with fpondarus,

or other feet of four times. In iambic verfes, again, the even

places were kept facred to the iambus. If, however, we confi-

der the firft fyllable of thefe verfes as introductory, and fuppofe

the meafure to begin with the fecond fyllable, which we are -

much inclined to do, we reduce them to trochaics, in which

alfo the trochseus will be regularly found in the uneven places

of the meafure.

It
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It is not always fafe indeed to reafbn from general principles

and analogy upon matters of fact, more efpecially when fuch

reafoning appears to be contradicted by pofitive teftimony. I

therefore offer thefe conjectures with diffidence. The accent

and manner of pronunciation of the ancients being now irre-

coverably loft, we have no means of having the matter fub-

jected to 'ienfible demonftration. All that we can fay is, that

if they did in fact pronounce thefe unequal feet in their juft

proportions, and were confcious of doing fo, they pofleffed a

power of combining very fmall intervals of time into unequal

parcels, to which perhaps no parallel can be found in modern

days.

IV.



IV. On certain Analogies obferved by the Greeks in the

Ufe of their Letters; and particularly of the Letter
SirMA. By Andrew Dalzel % M.&. F. R. S. Edin.

and Profejfor of Greek in the Univerfity of Edinburgh.

[Read by the Author, Dec, 19. 1785, and Nov. 19. 1787.]

INTRODUCTION,

TH E power of pronouncing articulate founds is one of

the mod obvious marks which diftinguifh man from the

other animals. No philofophical inveftigation is neceffary for

pointing it out, and therefore it has not efcaped the notice of

the poets, the moft ancient of all authors. In the works of

Homer and Hesiod *, we often meet with the expreffion

{/Agore? cu>0gam>i
t
men having an articulate voice j the word yA^o^

being evidently compounded of fK$g»t
to divide, and ety, the

voice f.

But

* Vide Iliad. «', 250. y\ 402. /, 288. <&Y. Oper. & Dies, 109, 142. Anacreon has

alfo made ufe of the fame epithet, but without the fubftantive ; Od. III. 4.

•f-
Ai«; to ^sfxsgi^sujv *x,w rw oro, fays Hesychius, voce ftifoirt;. In which SumAS

agrees. Eostathitjs is more explicit. Mi^ams el av&t>&Toi
} tcxfa, rh <p6o-ii fAiiAt^a-ftirnv tyitv

TJjv ottx its ts Xi%lis x.x) si? <rv\\iit@x<; kxI si? soiyuCL, jttijjtftia; t»? aAAij ?%et (pavy napa T«v ruv

uvfydww aih\v. Men are called ptpoirt;, from their naturally having their voice divided into

Words and Syllables and Elements, a quality which no voice prfjeffes, except hnman

Speech. Ad Iliad. «, 250. The Biftiop adds, That " thofe of his own facred fociety,

" the interpreters of holy Writ, derive the word from the divifion of tongues which

" took place at the building of the tower of Chalana," as he calls it ; which etymology

Erasmus has alfo taken notice of in his Dialogue de re&a Latini Gracique Sermonis pro-

tutntiatione,
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But although man is plainly poffeffed of this faculty of ar-

ticulation, or pronouncing diftinct fyllables
j
yet the analyfis

of thofe fyllables into their conflituent parts, or fimple ele-

ments, or into what the Greek writers call so^aa, muft origi-

nally have been a work of immenfe ingenuity. Perhaps it

would even have been impracticable ever to have made a com-

plete analyfis of this kind, without the invention of vifible

figns for denoting each of thofe elements. Nor hath any fort

of figns, fymbols or characters been found fo proper for that

purpofe, as thofe which we call Letters. Indeed, it feems im-

poffible to comprehend any other vifible mode of analyzing

words into fyllables, and fyllables into fimple elements, than

that which is furnifhed by letters. For though we can con-

ceive language to be, in fome degree, conveyed by marks of

imitation ; as when, in exprefling an elephant, we fhould fet

down the figure of that animal : yet we could never analyze

fuch a reprefentation, fo as to convey any idea of the different

fyllables in the word elephant, or of the elemental founds of

any of thofe fyllables *.

Indeed, the fignificant founds of a language, even confider-

ed each in the aggregate, and without any refolution into its

conflituent

nuniiatione. But of this derivation', Damm, in his Lexicon, juftly fays, " Id pie magis

V quam vere." Eustathius has farther obferved, " That certain birds are called

" ^f'goirf? ;" thofe, no doubt, he means of the parrot kind. But the, manner in which

thefe poflefs the faculty of articulation, forms but a very flight exception to this cha-

racteristic of human nature. Human articulation was defined by the Stoics as follows

:

<t>vvri i vagSjo? ku.) iw» $nt*oia.{ Iv.-xip.ntpk**) Sound articulate, and proceeding from Sentiment*

See Harris's Hermes, p. 322..

* Even Dr Wilkins's Real Charatler, which he has, with fuch aftonifhing labour,

invented, is not calculated to give any idea of fyllables or elemental founds j and there-

fore, in order to complete his fcheme of an univerfal philofophical language, he has

likewife invented two alphabets, one of which he calls a Natural CharaBer j this being

neceflary for the exprefling of proper names, according to his projecl. See An EJfay

towards a real CharaBer and a philofophical Language, by John Wilkins, D. D. Dean

of Ripon, and F. R. S. (afterwards Bi/hop of Chefer.) Lond. 1668. fol.
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conftituent elements, can be but very imperfectly expreffed by

figures of imitation ; becaufe there is of thefe founds an im-

menfe variety, which cannot poflibly admit of any fuch vifible

exhibition*. Thofe conventional figns, which we call letters,

are the only proper and complete mode of denoting fimple ele-

mental founds, and their infinite variety of combination in

fyllables and words. For although the alphabet of no one lan-

guage contains a fufficient number of letters to exprefs every pof-

fible modification of articulated found ; yet the letters compo-

fing the feveral alphabets of thofe written languages with which

we are acquainted, efpecially the ancient Greek and Latin, have

been found fufficient for denoting all the requifite elementary

founds in thofe particular languages j".

Letters are called by the Greeks y^a^ara, a word whofe

etymology is evident ; for if ygcvpa fignify to write, ygccppa,

mud fignify a thing written, that is, a letter, or written charac-

ter, denoting an element of articulate found %. The ori-

Vol. II. P ginal

* See an excellent account of the difference betwixt imitative and fymbolic language,

by the late Mr Harris, fupported by quotations from Greek authors. Hermes, Book III.

Chap. 3.

f Dr Wilkins has endeavoured to fhew tbe defefts in common alphabets, as to the

true order of the letters, their juft number, determinate powers, fitting names, proper

figures, <&c. EJJay towards a real CharaEler, &c. Part I. Chap. v. And he has exhi-

bited a table of fuch fimple founds as he thinks can be framed by men, with a twofold in-

ftance of a more regular character for the letters, together with feveral other curious

particulars. Part III. Chap. x. xi. xii. xiii. xiv. After all, he concludes as follows :

" Thefe thirty-four letters, before enumerated, will fuffice to exprefs all thofe articulate

" founds, which are commonly known and ufed in thefe parts of the world. I dare not
u be over-peremptory in afferting, that thefe are all the articulate Sounds, which either

" are, or can be in nature ; it being as impoffible to reckon up all fuch, as to determine

" the juil number of Colours or Tajtes."

t The etymology of the Latin word Litera, is not fo well afcertained. See Scaliger

de Caujis Ling. hat. Lib. I. Cap. 4. Ammonius the Grammarian thus defines the dif-

ference betwixt ygtxf&na. and roi^eJoi'. T^etf/./^cc Zro^eia &«<p£g«. Zra/^oov fth yS is-tv is IkQio-

intrts k1 <pdiyyo$, a to y^J.f/.fjict trt a-rifiHov ^ t^tt©- v yypct. T^x^fi* differsfrom roiyftav. For

ys<^;«ov is the enunciation and the found, of which ypufipa is a Jign or type or figure. De
affinium vocab. differentia, voce ye/tupa., ubi vide quae annotavit vir do&iffimus Lun.

Casp.
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ginal (ignification, however, of yga<£u was not precifely what

we now mean by the expremon to write. In the earlieft times

of the Greek language, it meant to carve ; and as the moft an-

cient method of writing was to carve fome fort of figures upon

tables of wood or brafs, which was exprefled by yga.(petv, (as

we learn from Homer *), that verb remained in ufe to exprefs

the

Casp. Valckenaer. Aristotle gives the following account of an element. £toi;£(~m

u.\» Ht Sf» paw uhaifuog' a TcLa-u jj, a.W it, r,; iri'pvx.i crv-irri yt«io% $»i«, iC yb tZ-v Stiei'ett elr\f

a$iuli>iToi (pwixl 5> tiSipitM xiya ^oi^hov. An Element is an indivijible found ; not every in-

divijiblefound, but from the comprjition of which an intelligible found or word] is natu-

rally produced. For the cries of wild animals are indivifiblefounds, but I call none of thefe

an Element. De Poetic, cap. xx. See alfo Dionys. Halicarn. de Compof. Verb,

cap. XIV. et Plato in Cratylo. Vol. I. p. 426. Edit. Serrani. See the Stoic defini-

tion of an element, quoted by Mr Harris from Diogenes Laertius : Hermes, Book III.

chap. 2. But though yev.^x and d]oi%ekr are clearly different, the one fignifying a let-

ter and the other an element, they are frequently confounded by the Greek writers ; the

fign being often taken for the thing fignified. Accordingly, Dionysics the Thracian, in

giving the etymology of the words, has confounded their meaning. Tpippmn St xiyanu

hot to ypafi.fUUi xat £u<rftet?s tv~io%. yfd^/xt yb to %v<rxi 7ruga. to7; 7C3,Xcm>7;, u", r.a.) 7ta.£ 'O/x^fU.

[Iliad. A
,
388. J T« Ss xvtu r.et) ctoiyfioo xa\£ra.i Sice, to e%«» o-tolyot tita JcJ Ta|i». They are

called y^.y.fAscrct, on account of their beingformed by lines and incijions : for y^se^at, among

the ancients, fignified to make an incifion, as wefindfrom Homer, [Iliad. \', 388.] Thefame

are called s-roi£««, becaufe they are arrangedaccording to a certain progrefjion orferies. Ars

Gramm. apud Fabricium in Biblioth. Gr. Vol. VII. p. 27. Nor has Theodore Gaza

attended to the diftinction in his definition, though it is, in other refpects, extremely accu-

rate. Apx.7io» 2' 'la&>$ una tu tt^utu, c'w tat trto\y\tu\. tolvtu y% v irpwrti km itptfis \rn t' dv-

Spanrts tyuty, a yap t>; itvy^it 0-Vfnrtex.itKt otXXtihois «j o-vCTOco~tv Cf^Xakvs, ocXX* u% v.a\ tuio^a. Sy-

?io7, cn'i-xjH tt >£ ivTuy.ras KHSfimi nac, awnxo-o-itai nonet, Xoyoi. Perhaps wefhould begin with

thefirfi, viz. the Elements. For they are the firfl and indivijible voice of man j not be-

ing connecled together at random, to produce the compojition of a fyllable j but, as the

name imports, arranged in a rational manner, advancing in a certain feries and regular

order. Grammat. Inft. Lib. IV. Priscian has remarked this confounding of an ele-

ment and a letter :
" Abufive tamen et elementa pro Uteris et literse pro elementis vo-

" cantur." Lib. I. In moil cafes, however, no great inconvenience arifes from the

neglect of this diftin&ion.

* Ylipwi 2t fttv Avx-'vnvSl, Tropin 3' 07s e-^xra Kvygx,

Tpet-^x; h irivoDtt vrvKtu Svpoipvofioi ttoXXcI. Iliad. £ , 1 68.

which, tranflated literally, runs thus : He fent him into Lycia, and he moreover gave him

deflruBivefigns, having carved, upon afolding tablet, a variety of them fatal to his life.

The poet is fpeaking of Proetus, who fent Bellerophon into Lycia with this fatal

tablet,
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the more commodious method of writing which was afterwards

invented.

In whatever part of the world, or at whatever time, the ufe

of letters took its origin, (for I do not mean at prefent to enter

upon that inquiry *), it cannot be denied that it is one of the

moll admirable of all human inventions. That we fhould be

able, by means of twenty-four vifible characters, to denote

the various thoughts of our minds, uttered by articulate founds,

fo as not only to convey them to perfons abfent and at a di-

ftance, but even to tranfmit them to poflerity, nrnft, if it did

not, as fome fuppofe, proceed immediately from the Deity, be

conudered as the moft eminent of all the improvements which

human art has yet made of thofe powers which he has been

pleafed to beftow upon our fpecies f

.

P 2 Indeed,

tablet. We have no authority to tranflate o-^xrcc, Letters, or y^a.-\>xg, having written,

as is generally done. Indeed, no where in the poems of Homer, do we find any part of

the fimple verb yj«p», except here, and in the 599th line of the 17th book, of the Iliad,

where ypd^nv occurs ; and there it fignifies to wound, or to make an incijion, being applied

to what the fpear of Polydamas did to Penelaus the Boeotian. Its compound l^i^a^a/

indeed is found four or five times, and always fignifies to raze or graze the (kin with the

point of a weapon. But neither y^dfift* nor r«*x^a1' are to be met with in Homer, nor

does he any where make mention of Letters or writing by any terms whatever. For

duct, which occurs fo often, can fcarcely ever be faid to fignify what we mean by a Letter:

And hence an argument has been adduced, though not by any means a decifiveone, againft

Homer's knowledge of the art of writing, or the ufe of letters. But this is an invefti-

gation which cannot properly be introduced in a note. See what the late Mr Robert

Wood has written upon this fubjecl in the laft fedlion of his EJ/ay on the original Genius

cf Homer. Lond. 1775. 4to.

* See a fhort but elegant Differtation, printed at the conclufion of the 2d Vol. of

Havercamp's Sylloge Scriptorum qui de Ling. Grcec. vera et reBd pronuntiatione commen-

taries reliquerunt, entitled, De Fanicum Literis, &c. Guillielmo Postello Barentonio

auilore. See alfo Harris's Hermes, Book III. ch. 2.

f " La communication des pensees par l'Ecriture, n'eft gueres moins admirable que

*' celle qui fe fait par la Parole. Ce ne fut apparemment qu'apres bien des meditations

" et des effais multiplies, que degoute des difficultes, des equivoques, des obfeurites, des

w bornes trop etroites de l'ecriture hieroglyphique, l'inventeur de l'ecriture litterale re-

" connut
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Indeed, the faculty of fpeech itfelf, not to mention the va-

rious arts and fciences, could not have been brought to any

confiderable degree of improvement, without the afhftance of

written language. Without this, the knowledge of one age of

the world could not have defcended diftinctly to another, and

confequently mankind imift, in a great meafure, have loft thofe

advantages which they derive from the accumulated experience

of former times.

The variety of languages, however, both written and

fpoken, which takes place in the world, has been matter of

regret to thofe who have confidered the fubjecl particularly
;

and it has been wifhed, that a method of fpeech, capable of

being conveyed by writing, had been invented, which man-

kind, at lead in every polifhed nation, might have been able

univerfally to adopt and to underftand. But the diftribution

of the world into fo many different kingdoms and nations,

feems to render the introduction of an univerfal language

among mankind quite impracticable *. For although men
poflefs

" connut le nombre afTez petit des Tons elementaires, et comprit qu'en les reprefentant

" par autant de cara&eres diftindb, on pourroit combiner ces caracleres comme les fons

" qu'ils reprefentent j ce qui conftitue en effet

" Cet art ingenieux

" De peindre la parole, et de parler aux yeux ;

" art merveilleux, qui fixe a jamais la parole et la per.see qu'elle exprime, qui porte

" l'une et l'autre aux abfents, qui les fait paffer a la pofterite la plus reculee, et dont on

" peut dire avec verite et fans reftriction, ce que dit M. Diderot d'un idiome qui di-

" viendroit commun a tout le genre humain : [Encyclop. au mot Encyclopedie.] que

" par fon moyen, la diftance des temps difparotl, les lieuxfe touchent, il feforme des liaijons

" entre tons les points babites de I'efpace et de la duree, et tous les etres vivants et pen/ants

" s'entretiennent." Grammaire Generale, &c. Par M. Beauzee. Tom. I. p. 2. See

alfo Ciceron. Quejl. Tufc. Lib. I. and Wilkins's Effay, &c. p. 10.

* The ingenious, laborious and truly admirable effort of DrWiLKiNS, to invent and

cftablifh an univerfal character and philofophical language, has only tended to fliow more

ftrikingly the imprafticablenefs of fuch an attempt : At leaft, however feafible his projecl

may appear, his method ftill remains unemployed by the learned j and as for the vulgar,

it is quite beyond their comprehenfion.
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poffefs univerfally the fame organs of fpeech, and, by means

of thefe, the fame faculty of uttering articulate founds
;
yet

the manner of exerting thofe organs, fo as to produce a parti-

cular language, being quite arbitrary, is a work, at firft, of ac-

cident, and then of gradual improvement, and which cannot

be carried forward, even by the help of writing, without a fre-

quent intercourfe, and a fort of mutual convention among the

individuals of that fociety, who find k for their advantage to

adopt fuch a language *. But an intercourfe adequate to fuch

an end cannot take place beyond a particular nation ; therefore

an univerfal living language cannot poflibly fubfift : For, ac-

cording to an obfervation of D'Alembert, " There is nothing,

" either in nature or in reafon, which determines an object, to

" be defigned by one found more than by another." To which

Beauzee adds, That " there is nothing in nature or reafon

" which determines a found to be defigned by one letter more
" than by another f." Accordingly, a variety of different

tongues

* The inhabitants of fome nations, fays M. du Marsais, employ certain organs, and

even certain parts of organs, of which others make no ufe. There is likewife a particu-

lar form or manner of exerting the organs, &.c. " II y'a des peuples qui mettent en.

" adtion certains organes et meme certaines parties des organes, dont les autres ne font

" point d'ufage. 11 y'a auffi une forme on maniere particuliere de faire agir les organes.

" De plus en chaque nation, en chaque province, et meme en chaque ville, on s'enonce

" avec un forte de modulation particuliere j e'eft qu'on appelle accent national, ou accent

" provinciate" Encyclop. au mot Consonne.

f " Si, comme le dit l'illuftre Secretaire de l'Academie Francoife, it n'y a rien

" dans la nature ni dans la raifon qui determine un objet a etre dejigne par un

" fon plutot que par un autre ; on peut dire avec autant ou plus de verite, qu'il n'y a

" rien dans la nature ni dans la raifon qui determine un fon a etre defigne par une lettre

" plutot que par une autre." Gramm. Generate, par M. Beauzee. Tom. I. p. 179.

See alfo p. 233, 234.

Dr Wilkins indeed has endeavoured to contrive a fet of characters, which, in their

fhape, have " fome reiemblance to that configuration which there is in the organs of

" fpeech upon the framing of feveral letters." Upon which account, he thinks, fuch an

alphabet may deferve the name of a natural charaBer of the letters. E(fay, &cc. p. 375.

But here he has not been very fuccefsful ; and indeed he feems himfelf to prefer another

alphabet, which he has alio fet down, although it has no fuch property, and yet is, as he

confefles, " more facile and fimple."
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tongues has prevailed ever fince the early ages of the world;

and fuch of them as have ceafed to be fpoken would have foon,

perifhed, had they not been committed to writing j by which

means, fome of them have furvived the wreck of nations, and

the other viciilitudes of human affairs. Of thefe, though

their genuine pronunciation be now, in a great meafure, loft,

we are (till able, after a confiderable degree of pains, not only

to underftand the meaning, but even to perceive the beauties
;

and, among the various forts of inftruclion which they convey,

we derive from them many efTential advantages in improving

and polilhing our own language.

To none have we been more indebted in thefe refpecls, than

to the language of the ancient Greeks. As this is acknow-

ledged, by all who have ftudied it, to be the moft perfect *

;

fo the analogy perceived from an attentive obfervation of its

ftructure, even in the moft minute parts, is of all others the

moft complete and beautiful. Whence the Greeks borrowed

their alphabet, which they ufed with fuch fuccefs, I am not

here to enquire. That it did not originate with themfelves, is

univerfally agreed among the learned f. But it is no lefs cer-

tain,

* See Mr Harris's elegant encomium of the Greeks and their language, of which he

was the great and rational admirer. Hermes, Book III. Chap. 5. Alfo, Dr Gregory

Sharpe, in the Preface to his Origin and Struclure of the Greek Tongue.

\ It is the uniform opinion of ancient authors, that the Greek alphabet at firft con-

fifted only of fixteen letters, which were imported out of Phoenicia into Greece by the

celebrated Cadmus. [See Herodot. Terpjichor. cap. 58. "Plutarch. Sympof. lib. 9.

Iren. lib. I. cap. 12. Lucan. Vbarf. lib. III. See alfo, Dr Wilkins's EJfay,^. 11.3

Thefe fixteen letters, called K«Jw,£* y^ufAenx, and fometimes e-tificnec Ka^o, were the

two fliort vowels with the three ancipites ; the three fmooth and the three intermediate

mute confonants ; and the four liquids, with the folitary Tiyua. Palamedes is faid to

have added the three afpirated mutes, and the double confonant St, at the time of the

Trojan war. And Simonides is fuppofed afterwards to have invented the two other

double confonants and the two long vowels. See Montfau con. Palteogr. Gr. p. 115,

116, 117. And fee an enumeration of the authors who have written on this fubjeft in

Theophili Christoph. Harles Introd. in Hi/i. Ling. Gr. Pro/eg. p. viii. feqq. Alten-

lurg. 1778. 8vo.
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tain, that wherever they got the firft fketch of an alphabet,

they improved it very much, not indeed inftantly, but gradu-

ally, till they brought it to that ftate in which we now fee

it, in the twenty- four different characters whereof it is com-

pofed *.

To point out completely the analogy which the Greek wri-

ters obferved in the ufe of each of thofe letters, would lead

into a very wide field. At prefent, I propofe only to enquire

particularly into the nature and principal ufes of one of them,

I mean the liiyfAcc. This, being the fign of a fingular fort of

found, has been ufed, in the ftructure of the Greek tongue, in

a manner different from every other letter ; and therefore the

Grammarians have generally allotted to it a fingular place in

their arrangement of the different component members of the

Greek alphabet. It will be impoffible, however, to treat of

the 3,7yp,u, without making mention of certain circumftances

incident to the other confonants.

PART I.

THE letter Tiypu, was commonly fo called by the inhabi-

tants of Greece, its iflands and colonies, except the Do-

rians, who, as we learn from Herodotus, gave it the name

of Ikv j\ Dionysius of Halicarnaffus alfo mentions this

Doric

* Callistratus, the Grammarian of Samos, is faid to have arranged the Greek al-

phabet in the order in which we now find it, when Euclides was Archon of Athens,

See Foster's .E^y on Accent and Quantity, p. 41. 2d Edit.

\ &a.£iilS fi\v t« «•«» KxhiBcrt/'lwn; "hi a'typst. Lib. I.
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Doric name*; and Athen^us further obferves, that Aris-

tophanes, in his comedy of The Clouds, has called thofe

horfes who had this letter branded upon them, 2a.f/,<poga,i f. It

has been by fome thought abfurd, that the letters, which are

the figns of elemental founds, fhould be called by any other

names than the mere founds which they denote. It may be

faid, however, in favour of the Greek names, that they always

begin with the letter whofe power they denote ; and it is a

good practical rule in grammar, to fay, " That the power of

" each letter may be known by catching the initial found of the

" name J." In fpeaking particularly of the letters, it is ne-

ceffary to have a diftincT: articulate name to give to each of

them, becaufe the mere power, efpecially of the mute confo-

nants, can fcarcely be uttered without a vowel -, and if the af-

fiftance of a vowel be employed in uttering them, then you

give them a name fomewhat different from their real power, and

more likely to lead into error.

With refpect to the elemental found of which Tiypcx, is

the fign, there is no doubt that the Greeks ufed that letter to

exprefs precifely what we denote in Englifh by the letter S in

fuch words as the following, fame, defgnation, d'tftrefs. This we

learn from a diftindt defcription, which Dionysius of Hali-

carnaffus has given of the pofition and effort of the vocal

organs in the pronunciation of this letter. " The 27y//,a, fays

" he, is pronounced by an appulfe of the tongue to the palate,

" while

* He mentions it as (J called by Pindar. Dt cornpojitione Verborum, Seel. 14. of which

more afterwards.

+ Athenjeus, p. 467. Edit. Commelin. See alfo IsAAci Casaub. Animadverjf. in

Athen. Lib. X. cap. 21. Xa^opj is evidently compounded of Zav and <pipa' » being

always /* before ir, p, <p, which will be remarked more particularly afterwards. Sec

Aristopiianis Nubes, 122. 1298. Edit. Brunch. Argentor. 1783.

X Liters cujufque vis intelligitur ex initiali fono nominis. Moor Elementa, L. Gr.

p. 2.
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" while the breath ruihes through the middle part of it, and
" emits a gentle and conflricled fibilation about the teeth *."

The name itfelf is evidently derived from o-ify, to hifs j and

from the huTing found of which it is the fign, it has been

called the ferpentine letter. Some have even fancied, that vari-

ous ihapes of the ferpent have been copied in the different forms

it has aflumed f . The forms moft commonly in ufe, are two

for the large or capital letter, thus 2, C, and three for the fmall

one, thus a; Q, $, of which the laft is always final, the other two

initial or intermediate J. In order to comprehend more diftindlly

the ufe of the 27y//„a, it will here be proper to take a £hort view

of the other confonants.

Vol. II. Q^ The

* To o- \lx.<puvSi:xi\ tSjj y.iv yXutreys x,

gtKrxV(Xyo[/.ivtis am ttqis tov aa«>'o», th Si l7Ttiv
l

ua.T@*

Sia. piTS avia ipepa^iva xj Trsgl raj oSovtx; Xitttov xxl mov Ifa'SanT©- re av%\ypx.

Ceratinus's definition is nearly the fame : " Profertur lingua furfum adducta ad pa-

" latum, cujus medio fpatio fpiritus fertur et circa dentes exilem et anguftum et quodam-
" modo triftem fibilum expellit." De Sono Gr. Lift. Libellus. It ought never to be

pronounced, as in fome Englifh and French words, as if it were the fame with Z, or a

double S. "Hie quidem certe graviter errant et labuntur praeter caeteros Galli, quoties

" oiypx interjacet duabus vocalibus in una vel diverfis diftonibus. Turn enim fonus qui

" eft in $5t«, vel in Zain Hebraeorum ex eo percipitur : ac perinde pronuntiatur ac (i

" pS& fcriberetur. Quod certe vitium dum nonnulli fubterfugere ac devitare volunt,

" utinam in alterum minime inciderent, nee quafi per geminum SS effet fcriptum mussa
" proferrent." Hen. Steph. Apologet. pro vet. L. Gr. Pron. In which opinion Lan-

celot agrees. " Sa prononciation doit eftre ferme et entiere, auffibien entre deux
" voi'elles qu'en tout autre lieu. C'eft pourquoi il le faut prononcer dans Xpv<r»s de me-
" me que dans c-ij? tuae : quoiqu'en Francois nous prononcions autretnent Chryses que

" Ses." Nouvelle methode pour apprendre facilement la Langue Greque, p. 16.

f " Sigma merus eft fibilus : ideoque ab Hebraeis fpecie quadam ferpentis caudam
" ad caput retorquentis, et a Grascis, in gyrum iefe revolventis, hac videlicet figura 2*

" vel veluti caput vibrantis, ut <r : denique ut {kfe finuantis, pingitur, nempe Q. quam fi-

*' guram Latini imitati." Beza de pronunt. Gr. L. p. ai. Edit. H. Steph. 1587.

% Father Montfaucon has given ten different figures of the Ziypa, and mentioned

the different periods when each of them was ufed. Palaogr. Gr. p. 336, 337. " The
" difability of pronouncing this letter is called Blce/itas, Lifping, whence it is corruptly
" founded like {th.y Wilkins, p. 369.
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The general difference betwixt vowels and confonants has been

very accurately dated by Dr Wjlkins, in the following words:

Thofe letters are called Vocales, vowels, in pronouncing of

" which by the inftruments of fpeech, the breath is freely

" emitted ; and they are therefore flyled Apert, or open letters.

'* Thofe letters are ftyled Confonants, in the pronouncing of

" which the breath is intercepted by fome collifion or clofure

" amongft the inftruments of fpeech ; and for this reafon are

" they ftyled Claufce Litera *."

The feventeen Greek confonants were divided by the elder

grammarians into eight femivowels and nine mutes. " Of the

" confonants, fays Theodore Gaza, fome are femivowels,

" as £, |, \J/,
X, ft, v, g t <r, of which £, f, ^, are double, and

" X, //,, v, £, are immutable and liquid "j\" According to

this arrangement, <r is a femivowel ; but in the fubdivi-

{ion of the femivowels into double confonants and liquids,

it is tacitly omitted. For this Gaza had the authority of

Dionysius the Thracian J, and probably of Apollonius
Dyscolus, whom he very much followed. Constantine
Lascaris has expreffed himfelf very nearly in the fame

words §. But Emanuel Chrysoloras is more explicit. His

Grammar is in the form of queftion and anfwer. " How are

" the feventeen confonants divided ? Into two forts, femivowels

" and mutes. How many are femivowels ? Eight, £, f , ip, X, py

"
v, £, c. How are the femivowels divided ? Into three forts,

" double confonants, immutable confonants, and <r. How ma-
" ny

* EJfay towards a real CharaBer, &c. p. 363. and 366.

-j- Twv ti cvfiQaivv , ra fttn vu.t<pa-j</., oTav £. |. $/. >. y.. v. £. c. av 2»7r*« piv £. f. ij/. a/xslafeiAa

H % iiy^x A. /u. ».
f. Theod. Ga2« IntroduBionis Grammatica libriW. fol. 3. Bajil.

apud Valent. Curionem. 8vo.

J Vide Dionysii Ihracis Art. Grammat, Extat in Fab. Bibliath. Gr. Vol. VII.

p. 26.

§ Vide Constantini Lascaris Grammatica Compendium, p. 2. apud Pa.ulum Manu-

tium, Aldi F. Venet. 1557. i2mo.
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" ny are double ? Three, £, f, ^. How many are immutable ?

" Four, which are alfo called liquids, X, p, v, §
*." The re-

maining nine confonants are called mutes by all the gram-

marians : Of which three, to wit, sr, », r, are termed i//<X«,

fmoothj three, to wit, <p, %, &, are Patrice, rough , or denfe ; and

three, to wit, /3, 7, £, are yAo-a, intermediate j in fuch a manner,

that each fmooth one has an intermediate and a denfe one to

correfpond to it, which three are faid to be of the fame rank,

becaufe they nearly refemble each other in the manner in

which the vocal organs exert themfelves in pronouncing them ',

the firfl rank <r, /3, <p, being labial, the fecond /,, 7, ^, being pa-

latine^ and the third r, £, 0, being dental, as is well known to

every one who has the fmalleft acquaintance with the princi-

ples of the Greek tongue. Aristotle has defined, with his

ufual acutenefs and precifion, the difference betwixt a vowel, a

femivowel and a mute. " A vowel (fays he) is that which,
" without any allifion of the organs, hath an audible found,

" as cc and u. A femivowel is that which, with an allifion,

" hath an audible found, as <r and £. A mute is that which,
" with an allifion, hath by itfelf indeed no audible found, but
" is audible in conjunction with the vowels, as 7 and s

f."

I am fenfible that the arrangement of the confonants by the

Greek grammarians, has not been approved of by fome late

writers on the fubjecl of grammar ; and there is no doubt but

another might be fhewn which would feem better adapted to

0^2 the

* 'E;? ItiffX dtuigisiiTcci T« Sin.oti'ma. trvfA-pUDOi } «'? ove
f «s y,fii<pa»ct xxi xQuvct. Trotrx yiftlputa. ;

ixru $, %, <|/, A, |tt, *, g, o-. «'j 7roa-x &&(>Siitcii rcc oxTui nptQuva. ; w'5 Tg/«, e/5 S<5rA«, «'j «/H8t*-

£oA«e, >cj «5 to oriy^a.. nroaoc dfxXu
J

i^ioc, £, |, \J/. nrtura, «/xST«'fccA«
J

Tlc-o^a, a, iC iiygx teyotlai,

X, fi, t, g. Emanue lis Chrysolorae Gr. Gram, lnjlitutiones. Ven. apud Jo. Farreum
et Fratres. 1 2mo. Paginis defunt numeri.

•j-
v
Er< Ji Qatiii* /*e», a.nv fl-gocfeoA^ fj^ov tpuviiv axxrlqt. olov, to a. x«» &>. 'H/jLiQute* Je, to aslel

7rg«c-€oA?5 e^av <p«»i> axao-Tijv* Okov, to tr
}

xatj to g. 'Apavov $t
}
to f*iT« irpurSaXvis x«S' *yTo aiv

vhfit'xv t%ov (putTjVf j^irei $i tw» Ip^anT&di t<v<* Quvw ytvlpiyov ur.Xinlt' otov
}
to y x«< t» & n?f»

Ho. r,T. Kf^>. x'.

^
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the natural order of the elemental founds, and the affinity fub-

fifting among certain dalles of fuch founds. All fuch as are

labial, for inftance, might be claffed together, whether mutes

or femivowels, as (3, p, v, <p, -^ ; all fuch as are dental, to

wit, £, g>, <t ; all fuch as are lingual, to wit, $, 0, ?., v, r ; and all

fuch as are palatine, to wit, 7, k, y, |. And accordingly this

has been done by Hulewicz, one of the beft modern writers

on Greek grammar *. But this he has propofed, without re-

jecting the ufual arrangement, which he knew to be fo im-

portant in examining or explaining the ftruclure of the Greek

tongue. For though a divifion and arrangement of that fort

might anfwer the purpofe of a minute anatomical or physiolo-

gical inquiry concerning the organs of fpeech, yet as this was

not the circumftance chiefly attended to by the Greeks in the

progrefs of their language, though they did not by any means

neglect it, we mull: adhere to that other diftribution by the

grammarians, if we would wifh to comprehend clearly the real

ufe of the Greek letters. There is, for inftance, no doubt

that p is a labial confonant, as well as r, /3, or <p' and in fact

the Greeks in fome meafure attended to this, as will be after-

wards fhewn ; but the ufe of p as a liquid, and its partaking

in this refpect of the fame analogy with A, v, g, was a connection,

much more ftriking, and much more attended to in the prac-

tical application of the Greek alphabet
"f.

In the cafe of the

nine mutes, it is of very great confequence to confider how,,

in.

* See Alex. Gabr. Woiutyn Hulewicz, nobilis Poloni, Ihftitutiones Ling. Gracce,

p. 14. Lugd.Bat. 1746. 4/0. M. Beauzee, an ingenious French Grammarian, has alfo

propofed a very minute arrangement of the letters, according to an idea of this kind.

See Grammaire Generale, ou Expqfition raifonnee des Element necejfaires du Langage..

2 tomes, Paris, 1767. 8^0. See alfo Bijhop Wilkins's EJfay, &c. p. 357.

\ " Appellantur Liquids,——quod poft mutam pofitae quafi lirjuefcentes ac evanef-

" centes, vim confonantes interdum amittant, neque vocalem praecedentem longam effi-

" ciunt, ut alise confonantes." Antesignajws apiid Cienar-cium, p. 3. Hanovitf,

1617. 4/0.
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in the inflexions, and in certain other fyllabic combinations,

each of the letters which compofe the different ranks changes

its place occahonally with one of its own rank, and not with

that of another ; and in the cafe of the liquids, how, if any

one of them occur in the nominative of a noun, it muft re-

main unchanged in the oblique cafes ; and if it occur in the

prefent tenfe of a verb, it muft remain unchanged in the fu-

tures ; from whence the liquids have alfo got the name of

apzrcifioXa, immutable ', likewife, in the cafe of the double con-

fonants, how each of them is occaiionally refolved into the

mute of which it is compofed, and tnypcx,. All this might be

fhewn particularly, and at great length. But I return to the

2*7^05.

In treating of the Greek characters, fome diftinguifhed mo-

dern grammarians have not paid due attention to this letter.

Gretser, the Jefuit, in his arrangement of the confonant3,

has afligned no place to it at all *. He does not even mention

it as one of the femivowels, although it be evidently entitled to

that diftinction. Lancelot, author of the Port-Royal Gram-

mar, at a lofs, it fhould feem, what to do with it, has claffed

it, awkwardly enough, with the double confonants. " Although
" the 27y//.,a, fays he, be the only one of its own fet, we may
" neverthelefs join it with the double confonants, not only be-

" caufe it forms one of their conftituent parts, but alfo becaufe

V they all refemble it, by being fibilant in the pronuncia-

" tion "j\" Other grammarians, particularly Clenardus, An-
tesignanus and Hulewicz, have judged much better

in taking the hint from the Greek writers already quoted,

efpecially

* Injlitutiones Ling. Gr. Ingoldjladi'i, 1605. i2mo.

\ " Quoique le a- foit feul de fa bande, nous pouvons neanmoins le joindre avec les

" doubles, non feulement parce qu'il en fait partie, mais aufli parce que dans leur pro-

" nonciation elles font toutes fifflantes comme lui." Nouve/k Methode pour appendr?

facilement la Languc Greque. Paris, 1754. 8w.
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efpecially Emanuel Chrysoloras, and allowing the llypa. to

be a femivowel ; but perceiving that it is neither a liquid, nor

a double confonant, nor a mute, they have called it Utera folita-

ria, et fua potejiath^ vel fui juris ; the folitcry, and the abfolutt

or independent letter ; the letter which pofTerTes a lingular and

independent power, nowife fettered by that relative analogy to

which the other confonants are obliged to fubmit. That is to

fay, there has been a lingular found obf?rved to fubfift in the

Greek language, expreflive of a great many varieties in the

changes and inflections of words independent of certain other

clafTes of changes and inflections ; and that fingular found has

been denoted by the llypu. For it is certain, that languages

were ufed previous to the invention of letters, though they

muff, have been very rude in that early ftate. But they would

afterwards be much refined by thofe very letters, the ufe of

which muft doubtlefs have fuggefted many efTential improve-

ments, which would not otherwife have been thought of.

Now, upon what grounds the Tiyy.u. is entitled to an ex-

emption or diftinclion, fuch as I have mentioned, it may be

worth while to examine. The inquiry will tend to fhew the

great ufe, and indeed abfolute neceffity of fuch a character in

the alphabet of this mofl exquifite of all languages.

Dr Samuel Clarke, one of the moft acute and ingenious

of all the commentators, has, in a note upon the word KiXucrce,

at the beginning of the thirteenth book of the Iliad, men-

tioned a probable reafon, in his opinion, why the ancients

held the Hyy.a, to be fua potejiatts. " IT^a<r<rg, fays he, muft

certainly be written with a double <r, becaufe the fecond fyl-

lable of TeXaa-g is fhort. It may, however, (continues he), be

queftioned, whether the more ancient Greeks made ufe of

that mode of writing. For when they called <r an arbitrary

letter, perhaps they meant, that whereas the letters £, f, -v/>,

are necefTarily double, and all the reft of the confonants

fimple, c alone has this peculiarity, that, in a great many
" places,
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" places, efpecially the aorifls of verbs, it may be pronounced
" either as a fimple or a double letter*." This reafon is inge-

nious ', but, upon examining it narrowly, it does not appear to

be fatisfactory. Indeed Dr Clarke himfelf does not feem

quite fatisfied with it, and offers it only as a conjecture. There

is no doubt, however, of what this accomplifhed fcholar has

elfewhere f fnewn, that the penult of the firfl aorifl of fuch a

verb as tzhLZu is fhort, but that the poets, as Homer has fre-

quently done, may make it long, by doubling the <r, or rather

by restoring the <r, which had been thrown away in the forma-

tion of the firfl future %. Nor is it improbable, that when the

poems of Homer were firfl committed to writing, the <r was

fet down fingle, even when the verfe made it requifite to pro-

nounce it double. It happens, however, that this privilege of

being occasionally doubled, is not peculiar to the <r. We find,

among the poets, other confonants, mutes as well as liquids,

frequently in the fame fituation. Thus,

And

Here

* mixuacri.'] " Ita jam fcribendum, necefiarid
;
quia nihtttri fecundam corripit. Dubitari

•' tamen poteft, utrumne Graeci antiquiores ifto modo fcripferint. Nam quum «-, fuce po-

" tejlatis literam dixerunt, haud fcio an hoc fibi voluerint ; literas £ |, 4", neceflario qui-

" dem duplkes efle ; confonantium reliquas omnes, Jimplices ; unicam autem <r, iftiufmodi

" efle, ut permultis in locis, ac pracipue in verborum Aoriflis, Jimplex duplexve ex aequo

" pronunciari poffit.'' Ad Iliad. /, 1.

f Vide ad Iliad, a,, 140. £', 432.

X According to the rule, which directs, that, in verbs not liquid, the firfl: future

fliould arife from the prefent, by inferring a r before a, vtxoifyi, which is the fame with

TriKciticru, would have in the firfl future wiidtft,), or iriXa^a-au. But a fpecial rule directs,

that before 01 we muft, in the future, throw away t, £, 9, a-, which makes that tenfe of

vrAet^u to be wtha.au' hence the firfl aorift esrsAaW, to which reflore the rejected a
t and it

becomes htiKivv*. Vide Moor Element. L. Gr. p. 128..

||
Iliad. «', 33.

§ Ibid. 1,406,
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Here the £ is double in 'ihnrev and virifourctv, that shi may be a

fpondee, which it could not otherwife have been. We find the

r alfo frequently doubled, as o, rli *, inftead of o, n. In which

cafes, it is fully as probable, that in the early copies of the

poems of Homer, fuch words were always written with a

fimple £ or r, as that 7rs?.a<72, and others of the fame fort, were

always written with a fimple <r. Sometimes we find g> , contrary

to the rule by which it is faid to be always doubled after the

fyllabic augment, (as pi^ru, Vppiwroi), written fingle by the

poets : thus, ippzQ, in the imperfect from p'z^a, is written firft

fingle, and then double, in the following verfes :

"AXXog $ uKXu igiZf §wv aisr/iverccm f.

"Oiri h* ix, ippi^z Aiog nig7\ {MyuXoto £.

In the firft of thefe lines, 5' oiKku e— is a dactyl, in which the

co
f
one of the furd diphthongs, is fhort before the firft fyllable

of gfs^s, by a well known practice of the poets. Nay, we find,

that even in the modern editions of Homer, the liquid X oc-

curs written fingle, when the verfe requires it to be pronounced

double, which Dr Clarke himfelf, with his ufual acutenefs,

has fhewn to be the cafe in the exordium of the Iliad.

'Hpuav, ubrvc y zXugtu, tivjz zvveirtnv—

where iXvgiu mud be pronounced as if it were written ixxu§i»,

rug Sk being here a fpondee. After all, it mufl be owned, that

a- is much oftener doubled by the poets than any other confo-

nant. Indeed, no confonant but itfelf admits of being doubled

in the penult of the firft aorifts ||.

There
* Iliad, i, 294.

f Ibid. /3', 400.

$ Iliad, i, 532. In fome editions, £g|i$ is written "||c^e in the firft aorifl, which an-

fwers the prefent purpofe as well.

\\ In the middle voice it is the antepenult.
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There are, however, feveral other grounds on. which the

claim of this letter to the appellation of Jolitary or independent,

may be fupported.

I. 2irMA alone of all the confonants employs its power in

affifting the mutes to make up the double letters. Thus, any

one of the labial mutes t, or /3, or <p, affifted by <r, makes ^*

any one of the palatine mutes, a, or y, or ^, affifted in the

fame manner, makes f * and any one of the dental mutes, r, or

5, or S-, with the fame help, makes £. In the cafe of
\J/

an<i !>

this is evident from the mode of refolving thofe double letters

in the inflections, efpecially in the oblique cafes of nouns of the

imparifyllabic declenhon. Thus, in the cafe of -v//, we perceive

that Xa/Xa^, procella, is the fame with Xa/XcMr?, becaufe its ge-

nitive is Xat^ccxog' that "A^a-vJ/, Arabs, is the fame with"A^a/3$,

becaufe its genitive is "Agufios' that Kctrr[k^
y fcala, is the fame

with Kotrfattp?, becaufe its genitive is %arri\i(po$' and in the cafe

of I, we perceive that »og>af, corvus, is the fame with »<>£a»s, be-

caufe its genitive is ko^ukos' that (pXo'f, jlamma, is the fame with

?>Xoys, becaufe its genitive is <px6yog' that ovy|, ungula, is the fame

with ovvfts, becaufe its genitive is owypc,. But the fame analogy

in the cafe of £ is not fo eafily traced ', and indeed the critics

and grammarians, who have written in Greek, do not even af-

fert that £ is equivalent to £?, but to<r£ *. Their reafon feems

to have been, that they never obferved £ refolved into two Am-
ple confonants, except in the Doric manner, as f/uXicrtia, inftead

of y,sxi£a> modular ; o<rd&>, inftead of o£«, oka. The learned

Hulewicz even denies that £ is a double letter; " becaufe,

" (fays he) it never is equivalent to two confonants, like g and
"

\^
# for if £were a double confonant, it would occur in the

" termination of Greek words, as well as {• and nj/, which it

Vol. II. R " never

* Vide Dionys. Hal. wsg* <rw$. htp., $, Dionys. Thracem apud Fabrictum in Biblioth.

Gr. Vol. VII. p. 28. Theod. Gazak Grammat. fol, 24. Thefe are followed by

Clenardus, <&c.



130 ANALOGY of GREEK LETTERS;

" never does *." But, in anfwer to this, it may be faid, that

the argument againft £ being a double eonfonant, becaufe

it never terminates a word, cannot be admitted, as it is no where

afTerted, that to be a final letter is nbfolutely neceflary to the ex-

iflence of a double eonfonant. But, granting this to be the

cafe, £ may in fact be faid, as well as f and -vj/, to be a final let-

ter, if the following circumftances be properly attended to. It

is obferved by Hulewicz himfelf, as well as other grammari-

ans, that the dental mutes r, d, 8, are thrown away before <r.

This happens evidently in the formation of the firft futures of

verbs: thus, rvirru, verbero, not rvTra-a in the future, but Tvntrw,

which is written rv-^u' adw, cano, not clha-a, or oLZo>, but cLcru"

fl9^S-«, impleo, not irhrfcrvu nor irKr^a^ but wA^o-a/. One reafon for

this feems to be, that if rg, or dg, or S-?, had been permitted to

remain in the firft futures of verbs, they muft have produced

£, and this would have confounded the termination of thofe

futures with that of the prefent tenfes of a great many verbs in

£<y, and thus have given rife to a great ambiguity in the cafe of

prefent and future tenfes ; an inconvenience which the Greeks

carefully avoided, and in the prefent inflance the more willingly

got rid of, becaufe the throwing away of r, £, §, before <r, grati-

fied an antipathy, which the Grecian ear, during the progrefs

and refinement of their language, feems to have conceived againft

the combination of thofe confonants j" ; for it is evident, from the

analogy of certain genitives which end in rog, dog and §og, that,

in the early times of the Greek language, a great many nouns

terminated in rg y }>g and 6g, which is the fame with terminating

in £• thus, Xtfiqrg, or X£/3j?£, by rejecting the * before g, be-

comes

* Injlitut. Gram. p. 15.

f Another reafon is, that, in many verbs, it would produce too great a concourfe of

confonants. See this illuftrated above, p. 127. note J.
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comes Xe'/3;js, lebes, but r remains before in the genitive, Xi^rog'

Xoif^-ru^;, or Xapirat,^ by rejecting the £ before g, becomes Xa^-

eras, lampas, in the genitive xk^oihog- ogvtSg, or ogvi£, by rejecting

before ?, becomes ogvtg, avis, in the genitive ogvfoog *. Farther,

it may be inferred, that £ is equivalent at lead to <J?, from what

happens in the formation of the fecond future of fuch verbs as

ofyj. For as tvttoj hath in the fecond future rvra, by throwing

out the r, which is the latter of the two confonants, the former

being the characleriftic of the tenfe ; fo o£a (otio-ot) hath o&w, by
throwing out the <r, which is the latter of the two component

confonants in £, the h being properly the characleriftic of the

tenfe. In the fame manner, (pgafyj (jpgot,!><ru) hath (p^cclu, and

'i£a> (ed<ra>) hath e&y. But that £ was considered by the Greek

writers as a double confonant, may be clearly evinced from this,

that, like the other two, f and $, it obliges a vowel immedi-

ately preceding it, though naturally fhort, to be long by pofi-

tion, as is well known to all who have the fmalleft acquaintance

with Greek profody. It may be concluded then, that £ is not

only a double confonant f, but is equivalent either to rg, or Sg
t

or §g, though the general practice of the Greek writers was to

reject r, $, S- immediately before <r, or to fet down or in mofl

cafes where the general analogy requires £, and this, it mould
feem, in order to produce a found more pleafing to the

R 2 ear.

* Sometimes t is thrown out betwixt x. and ?, after which the x? coming together muft

make |* thus, auaxr?, &>#*{, a.va.%, rex, Gen. a^ax-ros, where the | is refolved into x?, and

the t is reftored. See a mod ingenious Diflertation, afcribed to the late learned Mr
Jer. Markland, entitled, De Grcecorum Quintd Declinatione Imparifyllabicd , et indefor-

mata Lattnorum Tertia, ^ucejlio Grammatica. Extat cum Editione altera Euripidis Dra-

matis Supplictum Mulierum, quam Londini excudebat doctus typographus Gul. Bowser,

nuper defundtus, ejufque difcipulus J. Nichols. 1775.

\ The other arguments adduced by Hulewicz. to prove that f is not a double confo-

nant, do not feem to have any weight. Fid. Injlitut. Gram. Gr, ubifupra.
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ear *. IHypta, therefore, not only lends its afliftance to the den-

tal mutes, in order to form £, but even frequently occupies

the place of £, the component mute being rejected.

II. 2irMA is the only confonant whofe power is employed

in the formation of the dative plural of the imparifyllabic

declenfion ; and this is done by interpofing it immediately be-

fore i of the dative lingular : as, faa^ orator , Dat. Sing. pr,rogt
%

Dat. Plur. p?iT0g<rt. So ato^af [zoga.x$), ccrvus, D. S. xogctxty

D. P. xogccxcri, which is %oga.%r (pXo'f (<pXoy§), flamma, D. S. <px6<yi
}

D.P. <pAoy<n, which is (pAofr /3^|(/3^), tuj/is,D.S. (Brj^i,D. P.firi%<n y

which is /3jj|<. So alfo <&// (&>V$), oculus, D. S. &>V<, D. P. a»T<n,

which is u4u "A^ {"A§a(3c), Arabs, D. S. "Agufa, D. P. "A^<ri,

which is "A^a\|/<: »a7jjj?u4/ («ar^X«p?), fcala, D. S. *arjjX«p*-,

D. P. %.a,7r{hi<p<riy which is xccTtiXi-^i. Alfo, &«s (^a<r?), epulum,

D. S. ^okt), D. P. not dcuro-iy nor £«<£*, but &x«r), becaufe r, 5, 9-,

are thrown away before cr. "kupwrciq (xapra^s), lucerna, D. S. Xa^-

ra&, D. P. not Aa.pT64$<r<, nor XupCTTU^i, but Xa,{A<zu,<ri. ofivig {lpvfo<f) t

D. S. ogwS-/, D. P. not cgwS-<n, nor egjtf^, but ogvuri j".

III. In

* It deferves to be remarked, that one of the liquids, viz. », is alfo thrown away be-

fore i of the nominative, and reilored again in the genitive. Thus, pixa*, niger, for

li.ih<x.*c,
t

has, in the genitive, ptoxnas- From fome nominatives,, both r and ^ are thrown

away, and reilored in the genitive : thus, ytyx% for yiyxtrc, Gen. yiyxw,' and they are again

thrown away before <r in the dative plural, which is not yiyatrc-i, but yxyxa. And when,

in the prefents of verbs, v and o occur together, they are both thrown away before cu of

the future : thus, x,v\U$*i, voluto, *.v\iau, evidently for the fake of a more pleafing found.

Vid. Moor Elementa L. Gr. p. 128.

With refpecl to what Hulewicz aiTerts about the final ?, in nouns of the third declen-

fion being changed into d, 5, v, t, in the genitive, as tgi?, lis, Gen. ;

f<^?* o^nc, avis,

Gen. ogn&>s* pihccc, niger, Gen. (tkhxvoc' x<*P's> gratia, Gen. ^afira?- this arifes from his

not having obferved, with Mr Markland, that the full nominatives of thofe words are>

"gtk, ogn$s, u&at*s, xtyti' and that 5 is not changed into the above mentioned confonants,

but that thefe having been thrown away in the nominative, euphonia cau/a, are reftored

in the genitive, where that reafon no longer takes place. See above, p. 130.

f In the dative plural, » is alfo thrown out, as <nai^,pqjlor, D. S. not/tin, D. P. a-o^ec-i.

Other changes are made in. this cafe in certain nouns eupbonice gratia, hut o- is always

inferted.
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III. In the formation of the Greek verb, where a fyftem of

the moft beautiful kind may be traced, the lingular or peculiar

power of llypa is very eonfpicuous.

1. It is always the characleriftic of the firft future, in verbs that

are not liquid, a ftation which it maintains without a rival. Thus,

in pure verbs, riw,bonoro, t'ktv, Xva>,folvo , Xvcr^ ri^ota, honor o,rifrritruy

<p'i\sa>, amo, <ptX7)<ro), wX'/igov, impleo, KXrigcoa-a' in mute verbs, tX£»&>,.

plico, wXixo-w, which is TXsfa>, <p&vya,fagio, <pevy<rw, which is <pev%u,

fig't'XjCa, irrigo, figtyjrw, which is {3gi%a>' alfo, /3A£t<v, video, /3A67r<r<y,

which is fixi^a, rgi/3a>, tero, rgifi<r&>
}
which is rgi^a, yga,<pa>> fcribo y

ygtt,<p<ra>) which is yga-tyw* and fo alfo in verbs ending in ru,

doo and dut in which the r, d, £>, are rejected before <rta of the fu-

ture, as has been already obferved and exemplified *.

2. It is never the proper characteriftic letter of the prefent

tenfe, and therefore in that refpect alfo it is lingular. There

are indeed a great many verbs which end in £ar and as it has

been faid that £ is compofed of £?, &c. it may be fuppofed that <r is

here the characleriftic of the prefent. But as in fome verbs,

fuch as rvvTc* and piwra, the former of the two confonants, to

wit *, is reckoned the characleriftie ; fo in fuch verbs as <Pga>2c*

and voy/t£a, 5 perhaps is the characleriftic, as if they were

fyabarw and vofii&<r4> "f.
With refpect to thofe verbs which end

in

* P. 130. It is to be remarked, that in pure and mute verbs, the <r, which is the cha-

ra&eriftic of the firft future aftive, is alfo that of the firft aorift adiive, the firft future,

and firft aorift middle \ which it is needlefs to exemplify, as it is quite familiar, even to

young Scholars.

\ In the Doric dialeft, they are <p%u<r$u and vopie-frv. E, however, is certainly the cha-

ra&eriftic of their firft future, where ?, £, $, are always thrown away. In this cafe, the

propriety of throwing out the S is apparent ; for, if it were retained, <pg*'£«/ would have

in the firft future (pe.a^.-a, which is the fame with <$£*&•«-*>• and topi^u would have vofti^a-u,

which is the fame with voui&j-ra, where it is necefTary alfo to throw away the <r which came

from the prefent tenfe, on account of the <r which was ailumed by the formation as the

charadleriftx of the future, and therefore the futures actually are <p£*<?<» and taplw. See

this hinted at above, p. 127. note %. See likewife, Moor Elementa Ling. fir.
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in a-tra in the prefent, in which a <r mud be fuppofed to be the

characteristic, this termination is plainly incident to a particu-

lar dialect, and thofe futures in |a>, which are faid to arife from

them, are actually derived from obfolete prefents : thus, T^afa,

the future, which is faid to come from Kguo-o-a, is evidently

formed from the obfolete rguyw, which may be learned from the

fecond future, which is -zgtzyw. Indeed, yguo-tru, and ether

verbs of that termination, cannot have a firft future regularly

formed, as <r, which is improperly adopted as the characteristic

of the prefent, cannot alfo be the characteristic of the future

in the fame verbs. I may add, that the later Attics rejected

that termination in <r<ru, and fubftituted rrco, faying Kgarru, in-

ftead of irguovw *. I muft not omit obferving too, that a few

verbs occur which terminate in -^u and fa>, in the prefent, in

which <r may be fuppofed the characteristic of that tenfe. But

thefe Seem to be futures fubftituted in place of certain obfolete

prefents from which they are derived, and whofe meaning they

have aiTumed. I know not that there are any more of them

than the following, e-vj/w, coquo ; o^a^u, mordeo j uXt%&>, opitulor;

auf&>, augeo. At any rate, fo few exceptions, and thofe too of

fuch a queftionable fhape, can have no effect againft a general

rule. The confequence, however, is, that fuch verbs, by ha-

ving a <r in their prefent, muft be defective ; for there is no

proper way of distinguishing their firft future, the <r already be-

ing employed as the characteristic of the prefent.

3. 2ITMA never is the characteristic of liquid verbs,

the liquid of the prefent always remaining in the future,

and fome other change being employed to mark this laft

tenfe, fuch as the Shortening of the penult, if it be long,

and the circumflection of the final a f. The reafon is, the

analogy of the Greek tongue does not permit a liquid to pre-

cede or, except, fometimes in the Doric dialect, as, ogu, ex-

cite,

* Vide Lennep in Analogiam L. Gr. p. 55, 56, &c.

{- See Moor Elementa L. Gr. p. 128.
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cito % o^tra" or for fome fpecial caufe, as in the cafe of the prepo-

fition h in compofition, for example evo-ve'igu, infero, as will be

fliewn more particularly afterwards *.

IV. The fingularity and independent nature of the 0- is alfo

very finking, when we take a view of the flate in which the

liquid v is found, when it precedes the different letters of the

alphabet f . This may be fuccefsfully exemplified in the cafe

of words compounded with the prepofitions \v and <rvr where

we may remark one fcheme of analogy for the vowels, one for

each rank of the mutes, (which includes alfo the double confo-

nants, as thefe all begin with a mute,) and one for all of the li-

quids ; but the folitary and abfolute ITtyyua. pofTeffes a fort of

analogy peculiar to itfelf, different from all the reft, though no

1-efs regular and beautiful.

1. EN and trvv, in compofition, remain before the vowels with-

out any change , as, EN-AXAaovw, immuto j 2TN-0/*g», una ha~

bito, &c.

2. Before the firfl rank of the mutes, v is changed into ^.

Thus,

{ILVrw, inc'tdo. (UsiSso, una perfuadea.

BaAA<y, injicio. 2YM-sBowW, congredior.

Q>6gea>y importo, lO^ocgw, confentio.

The reafon is, that ^, being a labial liquid, coalefces better

than v with the labial mutes t, (B, <p, which may be obferved in

every fuch union in the language If.,

3. Before

* See below p. 137.

f The liquids are called immutable for the reafon formerly given ; but their immuta-

bility applies chiefly to their fituation in the inflections of nouns and verbs ; for > is muta-

ble in different parts of the analogy here remarked.

X Particularly in thofe new prefents in avu, which are formed from the fecond fu-

ture of other prefents by changing a into «», and inferting v immediately after the

vowel in the antepenult : thus, tenia, \tira, 'Kma.iu, Mtirivu, which is Ai/*«'w' *it3a,

bitjZw, Xx@c>.w, XavjSaw, which is 7\<tp.$a.\u. The fame thing happens before \J/, which is

compounded of any labial mute and <r, thus, EM-Yi/^, refrigeror See p. 120. note f.
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3. Before the fecond rank of the mutes, v is changed into

7. Thus,

{KXs/w, includo. fKaXe<w, convoco.

TgciQtu, infcribo. XTlT-s TeXccv, Jimul rideo.

XgtiUy inungo. lXs<y, confundo.

The reafon is, there being no palatine liquid, y, the interme-

diate palatine mute, coalefces better than v with the mutes of

its own order ; and this is a combination of very frequent oc-

currence in the Greek language *
; the found of the v being at

the fame time retained and incorporated in the pronunciation

with that of 7, though the former is thrown out in writing, to

avoid the concourfe of three, and fometimes of four confonants.

4. Before the third rank of the mutes, v remains unchange-

able ; thus, EN-Ts/iw, intendo, 2YN-Tcc£cs<r<r<w, commoveo, &c.

The reafon is, » being a dental liquid eafily coalefces with the

dental mutes, without any change.

5. Before a liquid, v pafTes into a liquid of the fame kind

with that which it precedes ; thus,

EA-A^t*/, illuceo. 2YA-Asy<w, colligo.

EM-M<yj»uj&w, immifceo. SYM-Ma^rrw, corripio.

EN-Na<<y, inhabito. 2YN-Nos<y, mecum reputo.

EP-P<yoa;> inalgefco. 2YP-Pe<y, confluo.

All this evidently was done euphonia caufa. But it is to be obferved,

that before verbs beginning with g», the prepontion b feldom

paffes into tg, becaufe, in that cafe, certain perfons of the prefent

tenfe of the compound verb would be confounded with certain

perfons of the imperfect tenfe of the fimple verb ; for in verbs

beginning with £, the § is doubled after the fyllabic augment

;

wherefore the euphony was generally here facrificed, in order

to

* Thus, from <pa.Uw
t
ojlendo, we have in the perfect, not iriptuixtt, but nifuyxji. And

in the new prefents in <*vu, formed from a fecond future, as already mentioned in the pre-

ceding note ; iptvyu, ifvyw, (fvyava, Igvvyuw, which is l^vyya»a>' >•*•)(/*, >"*%«, hayuM, Xav~

X" v», vvhich is A*y#«'»<w. The fame thing happens before |, which is compounded of any

palatine mute and * thus, Er-Sw>, infcvlpo.
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to obtain a greater advantage, bguvru, in/uo, for inftance, being-

preferred to sppuvru *.

6. In the cafe of the folitary 27y^a, v before <r, if a vowel

follows the <r, becomes another C thus, 2T2-2jr««, una cibum

capio. If a mute follows the <r, then, in the cafe of <rvv, the v is

{truck out ; but in the cafe of hr
it remains : thus,

cnr rSIIa*;, contraho. plls/gor, z'w/^ro.

<r/3 2Y-i [No example f.] EN-j [No example f.]

<r<p [2<I>arr«, fimuljugulo. l2*f»y^«, fignum imprimo.

ex. r^Kairra, fimul fodio. (SKfara, ingruo.

cy 2Y-J [No example J.] EN-< [No example J.]

?% [2X^otr/^y, conformo. l2XoXa£«, immoror.

err (TTgarivu, fimul milito.
f
1Tg£<p&>, intorqueo.

<rd 2Y-<Za<y
||,

una vivo. YN-sZiofJuu ||, inferveo.

&% [ [No example §.

J

I [No example §.1

Vol. II. S The

* The inconvenience which was thus prevented by h remaining unchanged, may be

perceived by declining the prefent tenfe of the compound verb, and the imperfect of

the fimple verb } thus,

Compound Verb : Present Tense.

S. f^««T«, e^oswTf/?, iggavTlt,

D. EPPAIITETON, EPPAI1TETON,

P. EPPAnTOMEN, EPPAI1TETE, igf*W<7i.

Simple Verb : Imperfect Tense.

S. i^aTTTOff t£°X7T7£S
f

Ig^aTTTf,

D. EPPAFITETON, l$«Vrsrjj»,

P. EPPAnTOMEN, EPPAnTETE, f$«Vrov.

•f This cannot be exemplified, becaufe there is no Greek word which begins with <r@,

except crj2ii>»viA.i, extinguo, with its verbals.

X There is no Greek word which begins with ay.

j|
For £, which we fhewed above to be equivalent to h, is alio, at lead in the Doric

dialeft, equivalent to rh

| There is no primitive Greek word which begins with &, except <r$hv, valeo.
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The reafon why v remains in the cafe of h, is, that if v were

omitted, as in the cafe of <n>i<, certain perfons of the prefent of

the compound verb would be confounded with certain perfons

of the imperfect tenfe of the fimple verb, as in the cafe of h
becoming Ig before g>, which has been already mentioned *.

V. Lajily, The peculiar nature of Tiypa., and that which feems

to have fuggefted its various functions in the ftructure of the

Greek tongue, arifes from this, that it is the only letter which

is fibilant or hiffing in the whole Greek alphabet. For £, which

by fome is confidered as a fibilant letter, is no farther fo than

the two other double confonants f and \J/ and whatever fibila-

tion is obferved in their found, they plainly derive from <r,.which

is half of their composition.

In what manner then the improvers of the Greek language:

availed themfelves of this Angular letter, I have now endea-

voured to mow. From the various ufes to which it has been

applied, fome have confidered it as a fervile letter ; and from

its hifftng, and, as they thought, difagreeable found, fome of

the ancient writers., notwithstanding its great ufe in their lan-

guage, conceived a violent diflike at it. But this, with feveral

other particulars relative to the fame letter, I propofe to confider

in a fecond part of this EfTay.

In the mean time, if the authority of names be deemed of

any ufe in juftifying inquiries of this nature, I may afk with

Quinctilian, " An ideo minor eft M. Tullius orator, quod
" idem artis hujus diligentiflimus fuit, et in filio (ut in epifto-

" lis apparet) recte loquendi ufquequaque afper quoque exactor ?

" Aut vim C. Cjes-4-RIS fregerunt editi de analogia libri ? Aut
" ideo minus Mess ala nitidus, quia quofdam totos libellos non
" de verbis modo fingulis, fed etiam Uteris dedit f

?"

If

* This will appear evident, by declining the prefent tenfe of a compound verb, with

the v thrown out, as Is-we/gw, &c. and the imperfecl tenfe of the fimple verb, as Ec-jnlgev, &c.

I Tnjfitut. Orat. Lib. I. Cap. J.
" Vilefcit tibi hie fermo. Itane ? Scilicet Mureto

" et Lipsio indignum decurrere Grammaticum hoc aequor, quod tot olim Senatores

" inv>.
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If a farther apology ftill be requifite for a long difcourfe upon

a fubject feemingly fo frivolous as a fingle letter, I might deny

that the fubject is frivolous. Nothing, it might be faid, is fri-

volous, which has for its object an investigation into the mod
minute caufes of the cultivation of that faculty, which, next

to our intellectual powers, is the moft important the human
fpecies enjoys ; without which indeed our intellectual- powers

themfelves would, in a great meafure, be deftitute of the means

of improvement, but with the elegant and correct: ufe of which,

elegance and correctnefs in fcience rnuft ever go hand in hand.

I may add, that it is an exercife furely of no illiberal fort, to

explore, and to produce to view, thofe marks of minute atten-

tion which the moft accomplished people in the world beftowed

upon the conflituent elements of their language, and which

contributed to render that language of all others the nobleft in

every refpect, and to all thofe who attain to a knowledge of it,

the object of enthufiaftic admiration.

PART II.

ALTHOUGH the letter Viypot, be of fuch effential ufe in

the inflections of the Greek language, as I have endea-

voured to explain, yet when it happens, either in profe or in

poetry, to be frequently introduced without neceflity, the re-

S 2 peated

' imo addo, Imperatores. Messala orator, e clariflima Corvorum gente, non librum
' integrum De unica litera S compofuit ? et cum laude quidem nominis fiii, aded fine

' fraude. Claudius Imperator, quanta cura, et paene dicam ambitione, tre? novas
* literas invexit. iifque Romanam linguam auxit ? non alia, quam fi totidem regnis im-
' perii fines. Jam Caesar ille Julius De Analogid, id eft de infimis Grammaticorum
' ineptiis, binos libros confcripfit : et triumphales illas epulas variare et interflinguerc

' non erubuit fcholica ifta dape.'' Lipsius de recia pronunc. Ling, Lot,
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peated fibilation thereby occafioned is undoubtedly very difa-

greeable to the ear. Of this, a noted paflage in the Medea of

Euripides, which has been feverely cenfured by fome critics,

is a fufBcient proof.

'Yjffutra, or, ug '/o-cktiv "E\Xriva>v ceot

Tctvrov evntiriftrirruv 'Agywov <TKa<po$ *.

The poet, however, had not attended to this circumftancev

otherwife he would have avoided fuch an ofFenfive tautology.

Cicero, from inadvertence of a fimilar fort, has begun his

Topica with the following fentence :
" Majores nos res feribere

" ingrefTos, C. Trebati, et iis libris, quos brevi tempore fatis

multos edidimus, digniores, e curfu ipfo revocavit voluntas

" tua." Several fuch pafTages might be produced from the

beft authors, both Greek and Latin, if it were worth while to

collect them.

It is remarkable, that in the Englifh tongue, where almoft

no inflection takes place, and confequently where the S has no

peculiar duty to difcharge, that letter is of more frequent oc-

currence than in any other language, and occafions, efpecially

in the ears of foreigners, a conflant and difagreeable hiffing f

.

Such a language would have been confidered as harfh and bar-

barous in an extreme degree, by thofe ancient authors who were

offended

* Verfe 477.

f " S (fays Johnson) has in Englifh the fame hiffing found' as in other languages, and

** unhappily prevails in fo many of our words, that it produces in the ear of a foreigner

" a continued fibilation." DiB. Letter S. Addison too had obferved, "That a change

" has happened in our language, by the abbreviation of feveral words that are termi-

" nated in eth, by fubftituting an S in the room of the laft fyllable, as in drowns, wa/is,

" arrives, and innumerable other words, which, in the pronunciation of our forefathers,

" were drowneth, walketh, arriveth. This (adds he) hath wonderfully multiplied a let-

" ter which was before too frequent in the Englifh tongue, and added to that hiffing in

" our language, which is taken fo much notice of by foreigners." fyeflator, No. 135.
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offended even with a moderate ufe of lly^a. in the Greek.

DiONYSius of HalicarnafTus, in particular, has faid, that " the

" llyfMx. is harfh and unpleafant, and when unneceffarily re-

u peated, exceedingly offenfive ; for its hiffing feems to be con-

" necled with what is wild and irrational, rather than with the

"voice of rational beings. Wherefore (continues he) fome
" ancient authors ufed it but feldom, and with caution, and
" others compofed whole odes without this letter*."

To condemn, however, the ufe of this letter on all occafions,

either becaufe its found refembles the hiffing of a ferpent, or

perhaps becaufe the found of hiffing has been an ufual mode of

expreffing diflike in different ages and nations of the world,

would be a faftidious and hypercritical method of judging.

Herodotus, the fweetefl of all profe writers, furnifhes a va*

riety of fuch periods as the following : KgozofeiXxg £s Imeg

wofjccurciVt etzoi^ovTsg avrm rot, \ihtcc rolci -raga, (r<pt<ri yivo^voiff^

xgozofoihoitri roTcri \v ry<ri cupuffiriffi j\ From this we may infer,

that the Ionic Greeks were not very much difgufled even with

a frequent repetition of the ITiypu. But fuch a paffage, not only

on account of the frequent occurrence of STy^a, but alfo of

lira,, would have been intolerable to an Attic ear, which feems

to have had a particular averfion to the repeated ufe of the

letter in queftion, and induced that refined people to prefer the

double rr to the double <r<r in a great many of their words ; as

when they faid 0aXurra. inftead of $aXac<ra, vgar™ inflead of

Tgu.<r<ra, and even ovqitto) inflead of <rv^<r<ruy to hlfs. The propri-

ety of fuch a change, however, feems to have been the fubject

of difpute among fome of the ancient writers, and gave occa-

iion to a jeu (Vefprit of Lucian, which has defcended to our

times,

* "A^agi Si t£) uySii to a, xx\ e» "rrMot&etily pipi^ga, Xvnu' SygivSes yug xx\ aXoya paKkov \

^oy*K?j lQ&7rTi<r$txi dox.u ^>avi; o <rygiy/*oV twv yUv wxhxttov <77rav/ui l^utTo t;v£j uutw xxl-

ititpv'h.xyyik'iac,' hoi Si o< daiyftm uSxs oA«s liroiat'' H.1%) avtS: 'Ovopxr. Edit. R.EISKH-,,

Vol. V. p. 80.

/

f Book II. chap. 69,.

'
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times, under the title of Aipctj Quvriivrw The judgment of the

Vowels ; where that exquifite author, with his ufual talent for

ludicrous compofition, has introduced the letter Tiypu, arraign-

ing the letter Tav before the tribunal of the feven Vowels, and

calling out loudly for juftice againft the encroachments made
upon him by this atrocious delinquent. It is fcarcely poffible

to render the performance intelligible to a mere Englifh reader,

as the ridicule chiefly arifes from the folemnity with which an

•unimportant fubftitution of certain Greek letters in the place of

others, is treated. But it may be translated in fuch a manner

as to amufe this learned audience, and ferve perhaps as fome

fort of atonement for the trefpafs committed againft their pa-

tience, in the former part of a dry grammatical difcuffion.

The humour of the piece is heightened, by its being a very

fuccefsful and well fupported imitation of an ancient pleading.

Lucian's Judgment of the Vowels.

<( IN the Archonfhip of Aristarchus of Phalerum*, on the

" 7th of November f, the letter Siy^a commenced a profe-

" cution againft the letter Tav, at the bar of the feven
'* Vowels, for violent diftraining of goods, alleging that he
" was plundered of all thofe words ufually pronounced with
" a double Tkv.

" Ye
* The learned Corsini, merely upon the authority of this paflage of Lucian, has

inferted in his FuJIi Attici, the name of Aristarchus Phalereus, as Archon Eponytnus at

Athens, in the ifl: year of the CCXXII. Olympiad, and of the Chriftian aera, 109. It

may be fuppofed, however, that, in a ludicrous compofition of this fort, Lucian would

not mind an adherence to the truth of chronology, but might pitch upon an Archon on

this occafion called Aristarchus, in allufion to the famous grammarian of that name

who was born in Samothracia, and flourifhed at Alexandria about the CLVI. Olympiad
j

and who was fo eminent in his art, that the name Aristarchus became fynonymous with

the word Critic. See Corsini Fqfti Attici, Tom. II. p. 104. and Tarn. IV. p. 165.

•j- Scaliger and others fuppofe Hvxvi\,wv to correfpond to the month of October. I

have preferred the opinion of Petau and Corsini, who make it to agree with November.

On
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" Ye Vowels, before whofe tribunal I ftand, as long as

•• the injuries I received from this Tad here were but of a tri-

" vial nature, whilft he abufed my property, and encroached

" upon me where he had no juft right or title, I bore the lofs

" without repining ; and out of the deference which you know
" I obferve both to you and the other fyllables, I lent a deaf

f* ear to certain infinuations which were circulated to his dif-

u
credit. But fince he proceeds to fuch a pitch of avarice and

" folly, as to be conftantly adding more heinous acls of vio-

" lence to thofe which, with a reluclant filence, I ufed to fuffer,

** I am forced to arraign him before you, who are well ac-

" quainted with the difpofition of us both. And I am under
" no fmall apprehenfion, on account of this expulfion to which
" I am expofed ', for while he is continually adding fomething
" more violent to what he has already perpetrated, he will foon

" thruft me completely out of my own province, fo that by be-

" having thus tamely, I fhall run the rifk of being no longer

" accounted a letter
f
and all of us fhall have fome reafon to be

u
: alarmed*.

It is therefore expedient, that not only you who at pre-

fent fit in judgment, but likewife the other Letters, mould
** be upon your guard againft this daring attempt. For if any
" one who has amind fhall be permitted to quit the poft af-

" figned

On the 7th of Tlvxntyui, were celebrated at Athens the feftivals called Xlvxn^ix and

'OvX'ty^'*' See Corsini Fajli dttici, Vol. I. p. 63. and Vol. II. p. 383. Alio, Potter's

Archivol. Vol. I. p. 418. & 423.

* In the Greek,, the laft member of this fentence is, h *<ru SI k£o§cci ts pa'/Stc to which

Bourdelotius propofes to add, ra Xoiwa. y^d^urx' which he found on the margin of one

MS. and the rejl of the tetters be in the fame alarmingfituation. Inftead of rS <pi/2e , the

celebrated Hemsterhuis teems difpofed to read ra [i. e. ti»] -\>o(pa, and to render the

fentence as follows : Ita ut parum abjit, quia, Ji quietus injurwtn ultra feram, e numero

literarum expungar, neque alio Jim loco, quamfonus aliquis, vcl, Jibilus. I have no doubt

that the phrafe, as it is in the printed books, came from the pen of Lucian, h 'Uu SI x<S$<x»

rS <pi/Zn, 1. e. Si ri ts .p'!|3s K«aS«< yftw h *ou, and all of us havefome reafon to be alarmed.

This meaning is confirmed by what immediately follows.

K

it
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u figned to him, and violently to intrude himfelf into that of

" another, and this too by your connivance, without whofe aid

" nothing is written to any purpofe, I cannot fee how the fe-

" veral ranks will maintain their jufl rights, according to the

" original arrangement. But I truft that neither you will ar-

" rive at fuch a pitch of negligence and floth as to permit the
u

perpetration of injuftice, nor, though you mould decline all

" participation in this druggie, muft I, who am the fufferer,

'* abandon my plea.

" Would to heaven! the audacity of certain other letters had
" received a check the inftant they began to violate the law,

" and then Aa^/3<5a would not at this day have been at daggers-

" drawing with 'Pw, difputing whether a pumice-Jione mould be
u written xi<r<r*igis or zuro-fais, or a headach mould be »s<paXaXy/a

" or xBtpakcceyicc' nor would Tuppa, have been perpetually

" wrangling, and even frequently upon the point of coming
" to blows, with Katftfa, in the fuller's mop, infilling that the

" flocks of woolfloorn off by the fuller, fhould be yyatpaXet and not
" xw<p<xXa,' and the fame Tuppcc, would have no longer con-

" tended with Aa^,/3da, by taking away from him, and indeed

" totally robbing him of, the word hardly, calling it f^oyig in-

" ftead of fAoXir and the reft of the letters would have aban-

" doned every attempt to introduce an illicit confufion. For it

" is fair that each fhould abide by his appointed ftation ; as

" every tranfgreffion of the bounds prefcribed marks the cha-
a racier of a fubverter of juftice.

" Whoever at firft eftablifhed thefe laws for us, whether it

u was Cadmus the iflander*, or Palamedes the fon of Nau-
*' plius,—(fome afcribe this important charge to Simonides)
<s —not only determined who fhould be firft and who fecond

" in

* See above, p. 118. note f . The famous Cadmus, fon of Agenor, is here called

o vriffivTvic, from his connexion with Tyre, according to ancient authors origi-

nally built in an Ifland, which Alexander is faid afterwards to have joined to the

Continent. See the notes of Du Soul and Hemsterhuis, in the 4to Edit, of Lucian's

Works. Tom. I. p. 87. Amjl. 1 743.
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" in that order wherein the feats of precedence are fixed, but

" alfo fully underftood the qualities and powers which belong

" to each of us. And on you, ye Judges, he hath conferred

" the larger portion of honour, inafmuch as you are capable

ff of expreffing a found by yourfelves ; on the femivowels, the

" next (hare to yours, becaufe they require a fmall degree of

" your amflance, in order to be diftinctly heard j and he hath

" allotted the lead of all to fome who, by themfelves, pofTefs

" no fort of found whatfoever *. Wherefore, it is the province

" of you Vowels to be the guardians of thefe laws.

" But this Tccv, (for I have not a more opprobrious appel-

" lation for him than his own name f) who, unlefs, by Jupiter !

two of yourfelves, I mean"AX<pa and T, excellent both, and

feemly to behold, had come propitious to his aid, would not

even have been heard,—this very culprit dares to injure me
in a more atrocious manner than ever any other of the letters,

by expelling me from my native nouns and verbs, at the

fame time chafing % me away from conjunctions and prepo-

litions, infomuch that I am no longer able to endure his ex-

" ceflive rapacity. But it is now time to ftate whence, and

from what circumftances, thefe outrages originated.

I once was fojourning at Cybelum, an agreeable enough

little town, a colony, as is reported, of Athenians, and took

along with me the beft of my neighbours, the robuft 'Pw.

" I lodged at the houfe of a certain comic poet, whofe name

J was Lysimachus, by extraction evidently a Boeotian, but
** who was ambitious of pafling for a native of the very centre

" of Attica. While I remained in the houfe of this landlord,

" I detected the avarice of this fame Tav. As long as, by de-

" priving me of my congenial friends, he feized only on a few

Vol. II. T " of

* See Aristotle's definition of a Vowel, a Semivowel and a Mute, p. 133..

f See below, p. 149.

% I have adopted the reading propofed by Hemsterhuis, viz. i7n~Ka.11** and iK&rv£«»,
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" of them, fo as, for inftance, to call forty. Terra.ga,Kovrcc infteact

" of rzovaguKovrtt,, I imagined it to be a common practice among
" the letters who were there educated together. And even

" while he claimed a right to force to day into his train by the

" name of ryptgov inftead of c-fiptgov, and ufed the fame freedom
" with other words of that kind, as if they had been his own
*': property, I tolerated what I heard with fome degree of pa-

tience, and was not very violently provoked upon the occa-

fion. But when, after beginning in this manner, he had the

impudence to metamorphofe the word fignifying Jleel from

KCHrirlrigov into xctrririgovy and to call cobler-s leather xctrrupu

inftead of Kcctrtrv^a, and pitch Kirrct in place of ir'nrera', and,

in mart, having divefted himfelf of all fenfe of fhame, to

infult the name of ^ueen, by pronouncing that ficurihtrTu

which ought to have been /3a<r/X;<r<ro, I got into a moft furi-

ous paroxyfm of rage, being apprehenfive that fome one, in

procefs of time, might venture to fay tvku inftead of <rvx.a,

and fo not leave me fo much as a fingle fig*-—I befeech

you, in the name of Jove ! to bear with this juft indigna-

" tion, when you reflect that my fpirit is fo much depreffed,
!t and that I have none who are ready to help me ; for when
" the queftion is about depriving me of words that have been

" my wonted and familiar companions, furely no trivial and
u vulgar objects are at flake. Having torn my prattling */Wa,

" my favourite magpie, as it were out of my bofom, he calls it

" his xirra,, and, in defiance of the command of Arista r-

" chus, he hath feized on my ringdove, which- he calls <pa<rroi,

" on my ducks , ftyling them rnrrcu, and my oufels, to which he
w gives the odious name of xorrtxpot. He hath borne off whole
" hives o£ my bees, calling them ^tkirrui inftead of {teX'uro-ai.

" Nay, having made an incurfion into the Attic territory, he

hath even carried away, in the moft outragious manner, the

region, of bees, mount Hymettus itfelf, and that too before

your own eyes and thofe of the other fyllables. But why
" do
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" do I mention fuch circumftances as thefe ? He has banifhed

*' me entirely out of Thejfaly, to which he infifts upon giving

" the name of Thettaly, and he has claimed an exclufive right

" to the very fea, which he calls toeirra inftead of S-aXa<r<ra.

" Nor does he even abftain from the beets in my garden, info-

** much that he has not, I may fay, left me a fingle vcuro-ccXos,

" or little pole, which I can call my own. But you yourfelves

can bear me witnefs what a patient character I am ; for I

never fo much as found fault with £, when he flole my pre-

cious trpctgocyfos *, or emerald, from me, and thruft me out of

the city of Smyrna ; nor with f , when he violated every ftt-

" pulation f, and even has Thucydides the hiftorian as the

" abettor of his guilt. As to my next neighbour "?a, it was
" but an act of humanity in me to forgive him, when, in the

delirium of a difeafe, he planted my myrtles in his own garden,

as if they had been called pvppivai, and not pvgarivui, and
s

under the prefTure of a deep melancholy, (truck me a blow

on the cheek. Such is the patient natural temper with which
" I am endowed.
u But the violent difpofition of this Tuv will be dill more

M apparent, when we reflec~l, that he has alfo injured, not only
*' Athru, (dHjrot, and Zyra, but almoft every one of the other

" letters. Call in the plaintiffs. Hear, O ye Judges, what
a Atxru has to fay.— A. He hath bereaved me of my faculty of

" perfeverance, requiring, in the face of all law, that it fhall be
** called ivreXi^snx, inftead of e^eAs^s/a.—Liften, I befeech you

to the wailing of 0$jra, who is tearing his hair in anguifh for

the lofs of his gourd, which has been changed from zokvxvv§ti

into xohvxvvrn ; and to ZSjra, complaining that he no longer

hears the mujic of the pipe nor the found of the trumpet, a-vg'tfyiv

T 2 " and

* Which is fometimes written {(x*gay^?, as E^'p** is written Zpi^va. See the annota-

tion of Hemsterhusius.

f wS»*»»,—which Thucyhides writes l^uxi)*, and fo in many other words, ufing £

for <r, as is well known.
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" and o-ccKTi^iiv being now fupplanted by o-vgirruv and o-uXntrTziv

" and that he is not allowed even to grumble, the proper word
" y§v&"> being now no more. Who could have patience to en-

" dure fuch indignities ? or what punifhment is adequate to

" the demerits of this mod execrable Tau ?

" But, in mort, he is not only injurious to his kindred tribe

" of letters, but has already begun to encroach upon the hu-
" man race, in fuch a manner that he permits them not to

" make a proper ufe of their tongues. Apropos of tongues,

" which this mention of human affairs has introduced, it

" brings to mind how the mifcreant has ufurped my province

" here too, by metamorphofing yXwa-tra,, a tongue, into yXurrci,

" O thou villanous Tau ! thou very bane of all tongues !

—

" But to return from this digreflion to the defence of men,
" whom he has fo grofsly injured. He attempts to torture their

" voice, and bind it with chains. When one perfon beholds

" a beautiful object, and wifhes to ftyle it xccXov, fair, up comes
" this Tav, and moft impudently obliges him to call it ruXou

;

" fuch is the violence of his claim to be at the head of every

" thing ! When another is fpeaking of a vine-branch by the

" appellation of KXr^a., he himfelf being rXqpov, a wretch,

" makes the poor word wretched too, by calling it rXSJ^a.

" Nor are his injuries confined to vulgar men ; he even forms

" a plot againft that tremendous Monarch, to whom the earth

" and the fea, in a fupernatural manner, are reported to have

*/ yielded *
; and inflead of giving him his proper name Kvgo$,

" Cyrus, he fpeaks of him by the appellation of Tvgog, as if

" he were a cheefe.

" Such then are the ways in which he injures men in their

" fpeech. But how does he ftill more materially injure them \

" They

* Lucian fecms here to allude to the magnificence of the oriental ftyle. Xenophon,

in the Anabq/is, relates, that Cyrus the younger, with his army, pafled the Euphrates

on foot, which had never been forded in that manner before, and adds

—

INxtt Seiov «»«»,

*«» cra.®u>$ vvoyiooiiirctt Toy 5tot«/kov Y^vptu ug fSccffOitCeotru Lib. I. See the annotation 01

Hemstekhuis.
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They lament and deplore their hard fate, and often execrate

Cadmus for introducing this Tau among the number of the

" letters. For they fay that tyrants, taking the hint from the

" appearance, and imitating the form, of this letter, did fa-

" bricate gibbets to hang men upon ; and hence this moft
" mifchievous contrivance obtained its odious name *. For all

" thefe crimes, how many deaths do you fuppofe this Tav de-

" ferves ? For my own part, I reckon the only punifhment
" adequate to his guilt would be to hang him upon a machine
" of his own fhape ; for it was owing to him that there was ever

" fuch a thing in the world as the figure or the name of a

" gallows."

Thus far Luc 1an \ and it muft be owned that the ludicrous-

manner was the moft proper that could be employed in treating

fuch a fubject. Lipsius, in his Dialogue de recla pronunciations

Latina lingua, has obferved, " That many attack the reputation

" of the letter S, and even form a delign againft its life."

—

famam ejus multi petunt, imo vitam.—And he adds an enumera-

tion of thofe enemies. " Pindar (fays he) reproaches it, and
" calls it xt^Xov, fpurious, and, out of hatred to it, is faid to

" have compofed verfes without its affiftance. Dionysius the

rhetorician, in exalting the 'P«, undervalues this letter, and
"brands it with the vile epithet of Sqgtoufa, favage. All the

" Attics deteft it, and generally have fubftituted Tav in its

room. Latin authors feem to join in the confpiracy ; and,

" among men of rank, Messala fays it is not even a letter,

" but only a bifs. Among teachers, Quinctilian pronounces
" it to be a rough letter, and harfh in the combination of
" words. Nay, even the ancient writers rejected it, in imita-

" tion

* w Verisissima vocis vretv^lf originatio : rat, T<*u»po«, hoc eft in modum t«.v effor-

matus : et per contra&ionem T*t<f«s* et praepofito figma ut fieri folet, i-xvpos." Me-

«i

a

NAGIUS.
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tion of the Attics ; and their method was, to ufe mertare and
' pultare inflead of merfare and pulfare^ juft as Ennius ufed
adgrettusfori inflead of aggrejfm fari. The poets alfo have
taken a fide ', and, in their verfe, this letter, when a confo-

nant follows, is commonly expunged. Thus,

—

vita ilia dig-

nu >

locoque* And

—

omnibu princeps : And in the Plays of

Plautus and Tehence, examples frequently occur."

Against all this hoftility which has been declared againft

the S, Lipsius undertakes its defence. The paflage is curious;

but being too long for a quotation, I refer to the work itfelf.

The elegant Muretus is a fpeaker in the Dialogue, and on
him Lips i us devolves the tafk of vindicating his favourite

letter ; but, like other ftrenuous advocates, he appears to carry

his zeal for his client too far *.

There

* 1 Shalt, tranflate Come excerpts from it in this note. In anfwer to Pindar's charge,

Muretus infifts, " That Tiyfta. has a genuine found, and every other mark of a genuine
" letter." And with refpeft to the epithet of S^t«^», given to it by the Halicarnaflian,

if the meaning be, that 2 denotes a found fimilar to the hiding of ferpents, this he thinks

A very ftrange objection. " Why then (fays he) don't you defpife the letter R, becaufe

" it is exprefiive of the noife of dogs ? M, becaufe that of oxen ? B, becaufe that of

fheep ? For dogs fnarl, oxen low, or utter a noife which in Greek is puxdui, and in

. Latin mugire, and fheep bleat. But fince you call this hiffing of ferpents deteftable,

" tell me, what {hall you think of winds, of trees, of men ? You will not deny that they

" whifper, and that moft agreeably. The ancient inventors of names, as if nature had

" been their guide, denoted the moft delightful of all objefts by this letter. Look up to

" the heaven, there you behold the fun, the Jlars. Look down to the earth, among the

" things that are fweet, you find fefame znAfugar ; among the charms of love, whifpers

** and ii/fes ; and among the joys of life, Jleep, fafety, foundntfs." And a little after he

adds, " The Attics, you fay, defpifed it. Why (hould I be furprifed that the moft fafti-

" dious of mortals did fo ? But the Lacedaemonians and Thebans were of a different opi-

" nion. At this very day, the robuft inhabitants of Germany delight in this ftrong fi-

" bilating found, which (let not my Lipsius be offended) is avoided by you, the delicate

" inhabitants of the Netherlands. You are in the wrong. But I do not point out your
'•' error, becaufe Lucian has already pleaded and difcufted the caufe before the tribunal

" of the Vowels." The fpeaker next proceeds to anfwer the objedions of Messala and

Quinctilian, and then (hews that the ancient writers made very frequent ufe of this

letter, infomuch that their infertion or fubftitution of it feemed, in his opinion, to favour

of affectation j and, after producing a great many instances of this, and accufing thofe

poets
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There feems, however, to be no good reafon either for ap-

plauding or condemning the found of this letter in the extreme.

Paflages have been already quoted from Euripides and Cicero,

which, if read with attention, muft convince every one, that

its frequent recurrence is difagreeable to the ear, though that

circumftance feems to have efcaped the notice of the authors

themfelves in compofing thofe fentences. But Milton has,

with manifeft defign, availed himfelf of the difcordant found

produced by fuch a repetition, and that with powerful effect, in

the following verfes, where Satan, when defcribed as having

arrived at Pandaemonium, and in a boafting manner related his

fuccefs againft Man, is received by his infernal audience with a

general hifs.

So

poets of ignorance who defpife this letter, he puts the queftion, '* Have not I now faid-

" enough, Lipsius, about the fondroefs and refpeft: which the ancients had for this I et-

" ter ?—Yes, quite enough."

This Dialogue betwixt Lipsius and Muretus, is dedicated to the renowned Sir Philip

Sidney. The fcene is laid on theQuirinal, in a garden .belonging to the fplendid Hippo-

lytus of Efte, the patron of Muretus. Lipslus repre/ents. himfelf as a young man on

his travels at Rome, poflefling an ardent defire of knowledge. Having paid a vifit at

the apartments occupied by Muretus in the houfe of his patrop, he was fhewed into the

garden, where he found that accomplifhed fcholar fo deeply engaged in reading, as for.

Tome time to pay no attention to the approach of the ltranger. The book he had in his

hand happened to b& a work of Lipsius himfejf, entitled Variix, which had been lately

publifhed at Antwerp. A pleafing defcnption of this interview is given by Lipsius in

the commencement of the Dialogue, " Cubiculum ejus cum pu/fajfe/e," &x. They af-

terwards enter upon the proper fubjeft of the piece, in which Muretus is reprefented as

the principal Ipeaker. But the ftyle, in point of elegance, is far inferior to what

Muretus would have really made ufe of. The work indeed is confefledly the composi-

tion of Lipsius, whofe Latinity, though he was one of the ableft critics of the fixteenth>

century, has with juftice been cenfured. His merit was fuch, however, that even his ftyle

procured a numerous tribe of imitators. But no modern writer of Latin has furpafled

the elegance of Muretus. His orations in particular, in point of eafe and fluency of

#spreffion, may perhaps even vie with thofe of Cicero. It muft give every, fcholar

pleafure to hear, that the celebrated Ruhnkenius of Leyden, is at prefent engaged in

preparing for the prefs a new and complete edition of the works of Muretus. " 11 faut

" (fays Bayle) bien aimer les mauvais modeles quand on eft capable de preferer le

" ftyle de Lipse a celui de Paul Manuce, ou a celui de Muret j un ftyle qui va par
u

fauts, et par bonds, herifle de pointes et d'ellipfes, a.un ftyle bien, lie et coulant, et qui

v develope toute la penf&e." Di&~ /Irtic. Lipse, Not. [L.]
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So having faid, awhile he flood expe&ing

Their univerfal Ihout and high applaufe

To fill his ear : when contrary he hears

On all fides from innumerable tongues

A difmal univerfal hifs, the found

Of public fcorn.

He would have fpoke,

But hifs for hifs returned with forked tongue

To forked tongue : for now were all transform'd

Alike, to ferpents all, as acceffories

To his bold riot : dreadful was the din

Of hilling through the hall ; thick fwarming now
With complicated monfters, head and tail

Scorpion and afp, and amphifboena dire,

Ceraftes horn'd, hydrus and elops drear

And dipfas *.

On the other hand, it is certain, that a judicious introduction

of this letter produces, on many occafions, a very pleafing ef-

fect ; fuch as may be perceived from the two concluding words

of the following verfes of the fame poet. Our firfl: parents are

the fubjecl.

-He on his fide

Leaning half-raifed, with looks of cordial love

Hung over her enamoured ; and beheld

Beauty, which whether waking or afleep

Shot forth peculiar graces ; then with voice

Mild, as when Zephyrus on Flora breathes,

Her hand, foft touching, whifper'd thus f

.

Theocritus, in the very beginning of his firft Idyllium,

reprefents Thyrsis, a fhepherd, addrefling a goatherd in the

following manner : " Goatherd, this pine, which is belide

" the

* Par. Loft, Book X.

f Ibid. Book V.
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" the fountain, melodioufly utters its whifpering drains with

" inexpreflible fweetnefs : thou too played exquifitely on the

« pipe :

"

"A ttot) ratg Kuycutri (A&Xitrdtrctr a^v Js «a< rv

2vgi<rdes*

With refpecl to the whifpering or gentle ruftling produced by the

pines, the Greek Scholiaft remarks, " That the pines whifper

" when they are gently fanned, the breeze being broken by
" the clofenefs of the leaves *." He has likewife obferved,

That the word ^i^v^iff^a, is contrived on purpofe, from the

peculiarity of its found, to imitate the found which it ex«

prefles f.
M

I may add, that the Doric words peXtcrhreu and

<rvg((rfcg> inftead of ^sx/^sra* and a-v^^eig, by bringing triyfjba, be-

fore fox™, confiderably augment, in this inftance, the fweet-

nefs of the found.

* t&V£iQsffi eti iriTVf, ot«» pmrtun, t»j evtnrfrrraiv tyixXvv r^^ofuvnt Trig ;rve?$..

T ClvofAetTrtTroifiTat Si it Ya\i$ ir*^» tah ri viyp $tlTirx
t
tcura p.iftnrtv riif $*$$.

Homer, abounds in inftances of 'Qytpwoirolui, as is well known.

Vol. II. U V.



V. Account of the German Theatre. By Henrt
Mackenzie, Efq; F. R. S. Edin.

[Read by the Author\ April 21. 1788.]

NO country perhaps affords a more interefting literary fpe-

culation at prefent than Germany. For refearches in fci-

ence and philofophy, for laborious inveftigations into the prin-

ciples of public polity and law, me had long been confpicuous
;

but, till very lately, fhe made fcarce any pretention to fame in

the other departments of literature, which ufually precede thofe

more abftrac"l and laborious purfuits I have juft mentioned.

Even in hiftory, her writers were few 5 but of poetry and

belles lettres, fcarce a trace was to be found ; and of the very

little of either, which the authors of that country produced,

the language in which they conveyed it, was a foreign one.

But of late, Germany begins to exert herfelf in the more ele-

gant walks of literature, with an uncommon degree of ardor j

and in her literary afpecl, fhe prefents herfelf to our obfervation

in a Angular point of view, that of a country arrived at ma-

turity, along with the neighbouring nations, in the arts and

fciences, in the pleafures and refinements of manners and fociety,

and yet only in its infancy with regard to writings of tafte and

imagination. Thefe, however, from this very circumftance, fhe

purfues with an enthufiafm, which no other fituation could

perhaps have produced ; the enthufiafm which novelty infpires,

and which the feverity incident to a more cultivated and critical

(late of literature does not reflrain. Since the time of Haller

(who, by an extraordinary combination of talents, united the

deepeft
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deepefl abftraclion of fcience with the eafe and pleafantry of

the lighteft poetry) and of Gellert, the La Fontaine of

Germany, that country has thrown into the circle of literature

a greater variety of productions in poetry and belles lettres than

any other nation of Europe. While other countries have been

applying themfelves chiefly to moral, phyfical and geographical

enquiries, Germany, remounting as it were to the fources of

ancient infpiration, has given to the world works of that crea-

tive fort, which are feldom produced in thofe later times, when
fancy and imagination give place to the fober certainties of

fcience and philofophy. Among thofe works of imagination,

it is fufEcient to mention feveral epic poems, one of which at

leaft, the Mejfiah of Klopftock^ is of the molt acknowledged and

univerfal reputation.

The language of Germany, however, has not yet attained,

as thofe who know it inform us, that perfection and regularity

necefTary to (lamp the higheft value on the productions com-

pofed in it. Its currency, for the fame reafon, is far from

extenfive ; and therefore the original German works are fcarce

read at all beyond the circle of the empire. French and En-

glifh tranflators, particularly the former, have made up to

ftrangers the lofs which this would otherwife have occafioned ;

and few books of any merit now appear in Germany, that are

not republifhed in the French language by the bookfellers of

Paris.

Of thefe, one of the moft remarkable, and, from its nature,

one of the moft interefting, is the Theatre Allemande, or a Col-

lection of the moft approved theatrical performances of Ger-

many, tranflated into French by MefTrs Fried el and de Bon-
neville, which is rivalled by another collection of the fame

kind, though not hitherto fo extenfive, by MefTrs Junker and

Liebault ; both tranflations, as far as one may judge from

intrinfic evidence, are executed with fidelity and ability.

U 2 As
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As the drama of every country marks more ftrongly than

any other of its productions, the features, both of its genius

and of its manners, I thought I mould afford a not unaccepta-

ble piece of information to this Society, by giving an account

of thofe publications, accompanied, as it naturally muft be,

with fome remarks on dramatic compofition in general, arifing

from the particular obfervations excited by the works in que-

flion. Neither that account, nor thofe remarks, will pretend to

completenefs or regularity. Written amidft a variety of other

occupations, with but little leifure either of time or of mind,

I only mean them as prefenting to the Members of this Society

a fketch of fomething that merits the further enquiry of the

induflrious, and which, as an amufement, will well repay the

time which the unemployed may be induced to beftow on it.

It appears by a preliminary difcourfe, prefixed to Mr Frie-

del's tranflation, fomewhat contradicted, but without much
effect, by the preface of Mr Junker, that it is only at a very

late period that the theatre of Germany has arrived at any de-

gree of perfection. In the year 1727, Gottsched, profeffor

of Philofophy in the Univerfity of Leipfic, undertook a re-

formation of the German ftage, till that time funk in a ftate of

barbarifm. But he gave only tranflations of French plays,

with one or two miferable originals of his own, long fince for-

gotten. It was not till between the years 1740 and 1750, that

any performance of merit appeared, or that actors of eminence

(with very few exceptions) feem to have exifted to perform them.

About that period, the celebrated Eckhof, the Roscius of

Germany, began his theatrical career, in which he continued

to delight his countrymen till his death, which happened in

1778, a year remarkable in the annals of the ftage, fince it de-

prived the world of three of its greateft actors, Le Kain,

Garrick and Eckhof.

Besides the low ftate of polite literature in Germany before

shat period, of which I have taken notice above, the fmall ex-

tent
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tent of each individual ftate mud neeeflarily have obftrucled

the progrefs of theatrical exhibition. The eftablifhment of a

good theatre is too expenfive for the limited revenues of the

fmaller potentates, among whom great part of Germany is divi-

ded. At Vienna, Berlin and Drefden, there were theatres fupported

at very confiderable expence ; but thefe, I believe, were deftined

for the opera. This would indeed naturally be the cafe, where

the entertainment was meant for the Court. Dramas that

roufe the paflions, that fhake the foul, afford pleafure only to

the body of the people ; the great and the fafhionable relifh

much more thofe fpecies of entertainment which gratify the

finer fenfes, or amufe the lighter fancy of the indolent and the

voluptuous. Mufic and dancing, or mufical dramas which

include both, are always their favourite amufements.

The progrefs of the German ftage muft have alfo been con-

fiderably impeded by the circumftance of the language being

fo different in different parts of the empire ; and in fome of

them fo degraded in the patois of the country, as of courfe to

make French the common language of the better fort of

people.

In the year 1747, Lessing, whom the Germans regard as

the chief of their dramatic authors, produced his firft comedy

at Leipfic ; and from this time downwards, a variety of au-

thors of genius contributed to form and to eftablilh the thea-

trical tafle of Germany. Their attempts, however, feem ftill

to have been obftrucled by the particular fituation of the coun-

try. No capital, like Paris and London, united or rewarded

their efforts. The King of PrufFia, from whom one would

have looked for literary patronage, had always a prepofleffion

for French, and a contempt for German literature. We find

him therefore beftowing high honours on Le Kain, who acled

occasionally on a French theatre eftablifhed at Berlin, but never

interefting himfelf about the eftablifhment of a German flage.

It is pretty remarkable, that the mufes of the empire found

protection-
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protection and fupport chiefly from perfons engaged in com-

merce, the firft theatres of any eminence being built by the

merchants of Leipfic and Hamburg. After the conclufion of

the laft war, however, the theatre appears to have received

confiderable encouragement at Vienna, Berlin, Manheim and

Drefden.

About this period, the tafte for fentimental and pathetic

writing began to be wonderfully prevalent in Germany. The

works of Sterne, and feveral other Engliih authors of the

fame clafs, were read with the greateft avidity. I remember to

have been told of a club or fociety, inftituted at fome town in

Germany, whofe name was taken from the fnuff-box, which

forms a ftriking incident in the celebrated ftory of the monk
in the Sentimental Journey. The Poems of Wieland, Gesner,

Weisse, &c. are full of the mod refined fentiment and fenfibi-

lity ; and the celebrated Sorrows of Werter of Goethe carries

thofe qualities to that enthufiaftic height, which has fo much
captivated the young and the romantic of every country it has

reached *. This prevalence of highly refined fentiment feems

commonly the attendant of newly-introduced literature, when
letters are the property of a few fecluded men, and have not

yet allied themfelves to the employments or the feelings of fo-

ciety. The fame thing took place at the revival of letters in

Europe after the long night of the middle ages. The Platonic

Jove of the ancient romance, and of the poetical dialogue of

the Provencals, was the produce of the fame high-wrought and

metaphyfical fentiment, which is the natural refult of fancy

and feeling, untutored by a knowledge of the world, or the

intercourfe of ordinary life.

We are not therefore to wonder, if, amidfl what we might

be apt to term refinement in point of fentiment and expremon,

we

* Soon after the publication of that little work, it became a badge of fafhion among

the young men of Germany, to wear as a uniform the drefs which Werter is defcribed

as having on in one of his interviews with Charlotte.
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we mould find in thofe German dramas, a difregard for the re-

gularities and the decorum of the ftage, which is considered as

marking a very rude ftate of the dramatic art. Such difregard,

in effect, fome of thofe dramas exhibit in a remarkable degree.

The fcene is fullied with murder, and disfigured with madnefs,

as often as that of the ancient Engliih tragedy. And in one

of the plays of this collection, in point of tendernefs and

paflion, a performance of very high merit, Agnes Bernau,

the heroine of the piece, is executed on the ftage in a manner

as repugnant to the delicacy or dignity of theatrical fituation

as can well be imagined, to wit, by being drowned ; and one

of the executioners is exhibited pufhing her down into the wa-

ter when fhe attempts to fave herfelf.

This difregard of rule, and this licence of the fcene, are attend-

ed with many unfavourable, and yet perhaps with fome fortunate

effects. The rules of found and liberal criticifm certainly pro-

duce, in the hand's of great ability and genius, the mod exqui-

fite and delightful > performances. Yet there is a certain reach

of genius, which they may reftrain from exertions that might

fometimes accomplifh very valuable productions. There are

moments of peculiar warmth of imagination and felicity of

language, which, in the courfe of a work where fancy is in-

dulged beyond the bounds of rigid critical rule, a writer may
experience above the level of his ordinary powers. Without

an attention to the critical regulations of the drama, Voltaire
would not have written fuch admirable tragedies 5 but, from

the reftraints which the neceflity of that attention impofes on

the theatre of France, that theatre is loaded with thofe thoufand

infipid plays which every year at Paris are exhibited and for-

gotten. The monotony of the modern French drama may
fairly enough be imputed to that nicety and faftidioufnefs of a

French audience, which will not fufFer any irregularity, though

fanctioned by nature, or dignified by genius. I mean not by

this to plead for any indulgence to a licence their ftage has

lately
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lately affumed in point of moral bienfeance, which is equally

unfavourable to excellence of compofition and to decency of

manners. The fame remark might be extended to our ftage,

were it not now funk to fuch a ftate of degradation as hardly

to be worthy of notice.

The collection of the German theatre by Junker, contains,

befides Sara Sampfon> which is common to both publications,

three trag. dies, fix comedies, a drame and a paftoral. That of

Friedel confifts of twelve volumes, containing twenty-feven

dramatic pieces, of which thirteen are tragedies, nine are called

comedies, and five drames, a fpecies of performance for which

we have not yet got in Engliih a very definite term. It holds

a fort of middle place between tragedy and comedy, borrowing

from the firft its paflions and fentiments, from the laft the rank

of its perfons, and the fortunate nature of its conclufion.

This fort of drama was for fome time extremely popular in

France, and was thence adopted into the theatres of England

and Germany, but particularly into the latter, where it feems

to have been peculiarly adapted to that turn for high-wrought

fenfibility, which I have before mentioned as having become a

fort of national tafte in that country. Indeed, mod of the

comedies of thefe volumes might be clafTed under this denomi-

nation.

There are three hiftorical plays, one of which, of the

higheft popularity in Germany, is Goetz de Berliching, founded

on the hiflory, or rather indeed detailing the hiftory, of a chief

of that name, in the war of the peafants in the time of the

emperor Maximilian. This play goes beyond the utmoft

licence of our Shakespeare, in its change of fcene and mul-

tiplicity of incident. Yet this was written as late as the year

*773-

The principal authors of thefe collections are Lessing,

Goethe and Brandes. The two firft are fufEciently known

5

the laft, Brandes, is the director of a company of German co-

medians :
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medians ; and if we may judge from his performances in this

collection, one of the ableft of the German dramatifts, though

he feems not to have attained in his own country fo much con-

fideration as I fhould be difpofed to allow him.

In Junker's collection is a comedy of Gellert's, which

gives a very favourable idea of his talents for comic character

and dialogue, Called The Lottery Ticket.

Weisse, a name of high dramatic reputation in his own
country, is the author of two tragedies in thefe volumes, one

of which, Romeo and Juliet , is an extremely popular per-

formance in Germany. It is an imitation of Shakespeare's

Romeo and Juliet, with the plot much compreffed and connected;

but, in the fwell of its language, and the extravagance of its

allufions, it goes rather beyond the original. Juliet, however,

is a better and more interefting female character than is gene-

rally found in this collection.

There is one performance, which, as it is of a Angular kind,

I may difmifs with a particular notice here, by a writer whom
Germany places by the fide of Homer and Milton, Klop-

stock, the author of the Meffiah. This is the Death ofAdam,

written in a dramatic form, though, as the author himfelf

informs us, not meant for reprefentation. The fubject in-

deed feems to exclude it from the flage ; but the fltuations,

though not of a pleafing, are of a highly interefting kind, and

the conceptions and language are marked with that force and

fublimity which his countrymen fo enthufiaftically admire in

Klopstock. The angel of death is introduced as a perfon in

the drama, announcing to Adam his approaching fate. The
appearance of this majeftie and terrible being is prepared in a

manner uncommonly awful and fublime. Adam and his fon

Seth are on the fcene. " The terrors of the Almighty (fays

" the father of mankind) are upon me. My eyes lofe you,
" my fon. What darkly gleaming light rolls before me ?

" Feel'ft thou the making of this rock ? Doft thou hear the

Vol. II. X " trembling
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" trembling of that hill ? Upon that hill behold him ! Seeft

" thou, my fon, the angel of terror ?" " 'Tis night around
" me, (replies Seth) but I hear the noife of founding fleps !"

The fublimity of this terror, which is conveyed to the ear

while inviiible to fight, has been felt in the fame manner, and

is exprefTed in nearly the fame words, by a poet of our own
country, who, in that pafTage at leaft, has touched the lyre

with the true energy of a bard. " Hark, (exclaims the Druid

in Caraclacus)

" Hark ! heard you not yon footftep dread .

" That fhook the earth with thundring tread,

" 'Twas Death !"—

It will be no difparagement to either of the modern poets, if they

fhall be thought to have borrowed the idea from the Oedipus

Coloneus of Sophocles.

The angel is vifible to Adam, and announces his approaching

diffolution with the fimplicity and folemnity of his function.

The figns he gives are the fun defcending behind the grove

of cedars, and the return of the angel, whofe fteps fhall again

fhake the earth ;
" Thine eye mall be dim, and thou fhalt not

" fee me—but thou fhalt hear the rock burfl with the noife of

" thunder—thou fhalt hear, and die !" The reader is thus pre-

pared for the awful event, and the imagination watches, from

fcene to fcene, the finking of the fun and the making of the

earth, with that anxious expectation, thofe minute-tevvoxs (if

the expreflion may be allowed me), which, of all circumftances,

give the ftrongeft emotion to the mind. I take this fhort no-

tice of the detail of the particular drama in queftion, though

not quite in its proper place here, becaufe it ftands without the

pale of theatrical criticifm, and becaufe it is the production of

a writer who is but little known in this country, though his ge-

nius is revered, even to idolatry, in his own.

I
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I now return to give fome general account of the dramatic

collections before us. Moft of the pieces of which they confift

are plays of fituation rather than of character. In the come-

dies, it is not the mifer, the mifanthrope, the hypocrite^ that is re-

prefented, but a father offended by the mi/alliance of his child,

a hufband hurt by the ridiculous extravagance of his wife.

The tragedies, in like manner, do not exhibit a perfonification

of ambition, revenge or jealoufy, but a fon outraged by his

father, a baron offended by his prince, a prince tyrannifed over

by his love. I am inclined to think the characteriftic drama

the moft pleafing, and generally the moft excellent. The cha-

racter of the leading perfon introduced, marks the events and

the fituations in which it is placed, in fuch a way as ftrongly

to imprefs the imagination and the memory of the reader, and

colours, as it were, that particular province of mind which the

author means to delineate, with a precifion and a force which

is not found in fcenes where the fituation only acts on the ge-

neral feelings of our nature. This kind of drama, however,

is not fo commonly found in later periods of fociety, both be-

caufe thofe later periods do not fo frequently produce peculiar

and ftrongly diftinguifhed characters, as becaufe fuch characters

have been already feized by the earlieft dramatic writers, who
only leave to their fucceflbrs the power of tracing them through

their fubdivifions and modes, of painting the nicer fhades by

which the fame great features of the human mind are difcri-

minated in different perfons. I think it may be remarked as a

defect in the collections before us, that the dramas do not al-

ways place thofe features in a ftrong and fteady light. The
characters are not always perfectly or uniformly fupported, and

the perfons are fometimes exhibited acting from motives not

quite confident with the general plan of their character, nor

appearing of fufficient force to produce their actions. This

may perhaps be imputed to that extreme refinement of feeling,

which I have before remarked to be particularly predominant

X 2 in
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in thefe pieces. Objects feen through the medium (a medium
too rather fluctuating and uncertain) in which the perfons of

the drama are placed, flrike them with a force which the reader

does not always readily allow, and become motives to a con-

duct of which he does not always perceive the neceffity or the

ufe. Characters fuch as thofe of Shakespeare, which act

from the original native feelings of the foul, are immediately

acknowledged by the correfponding feelings of the audience.

It is of no confequence in this particular, that they are fome-

times ideal beings, placed in a world of fancy, different from

the real. They have ftill a fet of feelings, confonant to that

fphere in which they are placed, and to thofe characters with

which the poet has inverted them. But in the metaphyseal

refinements of fentiment, the fame thing does not take place.

There the feelings are created, not the characters ; and we have

no leading radical idea to which we can refer them, to which

we can difcover that intimate relation, which it is the great ex-

cellence of the poet to preferve, and the great pleafure of the

reader or the fpectator to trace.

The plots of thefe dramas are generally fimple, but rather

diffufe ; a fault to which the freedom from critical reflraints of

time and place, claimed by the authors of feveral of them, is

apt to lead. They are frequently too eafily anticipated in their

conclufion ; and, in the conduct, they do not produce many of

thofe finking theatrical fituations, which, even to the mod
enlightened fpectators, are highly pleafing, but which feem

abfolutely effential to the entertainment of an ordinary au-

dience. In perufing fome of thefe plays which have obtained

the mofl univerfal reputation in Germany, one is led to give the

audiences of that country credit for a high degree of refine-

ment, when we are told of the unbounded applaufe they be-

llow on thofe pieces, the merit of which does by no means lie

in flriking incidents, or in what are called coups de theatre, but

confifts chiefly in a minute developement of feeling and fenfi-

bility,
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bility ; a refinement and eloquence of fentiment which one

would imagine the bulk of the people could neither underftand

nor admire. Perhaps, however, an audience may admire what

it does not perfectly underftand, if a few fentimentalifts of high

name do but (hew it what it ought to admire. In fentiment, as in

religion, there is a myftical fort of enthufiafm, which warms the

fancy without fubmitting itfelf to the under [landing ; in fen-

timent, as in religion, enthufiafm is eafily communicated.

High refinements, which go far beyond real life, catch with a

rapidity of infection. They are the creed of a feet, which is

always propagated with more ardor and bigotry than the rational

belief of a community.

In the conduct of the fable, fome of their authors, as I

mentioned before, do not confine themfelves to any obfervance

of .the unities of time and place, but aflume a licence of tranf-

porting their audience, even in the midft of what they call

(though by what rule I know not) an acl, into different pro-

vinces and diftant periods. In the reading, this offends but

little ; and even in reprefentation, it offends lefs than fome o£

the difciples of Aristotle are apt to fuppofe.

It is difficult to affign the limits or the power of theatrical

deception. Perhaps Dr Johnson, in his excellent piece of cri-

ticifm on the Unities, has allowed too little force to that tq

which the fchools had before afcribed too much. A play re-

prefented is certainly fomething different from a play read ; and

in that reprefentation, we are hurt with any circumftanee which

lets down our feelings from their ideal place, as we are, on the

other hand, pleafed with every circumftanee which rivets and

confirms them there. The drefs, the decorations, the fcenery,

and ail thofe little externals, which, in the cant language of the

theatre, are called property, hurt us, if they do not correfpond

with the fituation and circumftances of the perfons whom we
fee before us on the fcene. And this cannot be from our fenfe

of the propriety of a theatrical exhibition, confidered as fuch,

according
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according to the rules of art ; for the little circumftances I men-
tion are fooner perceived by an ignorant and untutored fpecta-

tor than by a critical and experienced one. A critical and ex-

perienced one is indeed a very challengeable judge of the effects

of this deception. He has got too much behind the fcene to

allow it its due impreflion on his mind j and is exercifing other

faculties than that feeling and imagination, which the lefs in-

formed fpectator allows to overpower him with all the pity, the

wonder and the terror, with which the poet has rilled his piece.

In point of deception, however, fuppoling what I contend for

to be granted, the circumftance of time is, as Johnson very

well obferves, extremely pliant to the imagination. Nor is

place perhaps lefs accommodating. Indeed I am inclined to

think it rather more fo, for this reafon, that time holds a rela-

tion to ourfelves ; but the mimic world of the ftage, from

which we draw our ideas of place, is fomething quite diftinct

from the world of the pit or boxes in which we ourfelves are

placed. Still, however, a violent infringement of probability

in either of thofe particulars, offends that belief which the cap-

tive fancy wifhed to pay to the dramatic creation before it.

The divirion of acts, which is very arbitrary on our ftage, and

not lefs fo in fome of thefe German productions, affords, in

my opinion, an opportunity favourable to this diltance of place

and lapfe of time, which, in both theatres, are fo often in-

dulged. When the curtain is down, and the mufic plays,

there is a paufe in our attention, a calling off of our imagina-

tion from its immediate purfuit, which fufEciently prepares

both for a very confiderable change of place and of time, with-

out wounding the unity of our feeling by the difcordance of

the fcene. In the divifion of our plays, and in that of the

German ones I am now confidering, the author is not bold

enough to multiply the acts, in words, beyond the number five;

but, in truth, if by an act is underflood a fubdivifion of the

piece, confifting of a certain feparate complete part, both the

Englifli
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Englifh and German plays are frequently fplit into a much
greater number. And I thought it a very juft, as well as na-

tural anfwer, which a countryman in the pit gave to a friend

of mine, who entered in the middle of one of Shakespeare's

tragedies, and afked him to what act they had got, " I be-

" lieve, Sir, faid he, they are juft going to begin the ninth."

The morals of thefe German plays are in general unex-

ceptionable. There is no approach towards indelicacy, except

in one er two inftances in the more ferious fcenes, to a kind of

indelicacy, arifing from a want of that nice fenfe of dignity

and decorum which the family of the mufe requires. There

is, however, a licence of thinking on fome fubjects, that

tinctures pretty ftrongly of feveral of the performances in que-

ftion ; and by a combination not unfrequent among fenti-

mentalifts, the language is highly virtuous, while the action is

libertine and immoral. From the author of the Sorrows of

Werter, this does not furprife ; but in a play, written by a~

perfon of a grave character, ProfefTor Unzer of Altona, one-

would hardly expect to have found a prayer to the virgin con-

cluded by a folemn refolution of fuicide, and the ftrength of

mind with which the heroine looks on the poifoned beverage

before her, afcribed, in the very language of devotion, to the

power and efficacy of prayer.

Besides the delicacy of decorum, and propriety in the man-

ners and the language of a play, there is a fort of delicacy in its.

very pafftons and diflrefs, which highly polifhed theatres re-

quire, the neglect of which is difagreeable to the feelings and

the tafte of a very refined people. The forrow that melts, not

the anguifh that tears ; the fear that agitates, not the terror

that overwhelms the foul, are the paflions which fuch an au^

dience relifhes in a tragedy. The German theatre does not

allow for this delicacy of feeling. Its horrors and its diflrefs

affault the imagination and the heart of the reader with un-

fparing force ; it loves to trace thofe horrors and that diflrefs

through
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through every fcene and every fituation in which they can be

found ; and in its difplay of human paflions and human for-

rows, is little folicitous to mitigate the atrocity of the one, or

the poignancy of the other. This ftrong painting will fome-

times difguft the delicacy of him who has been ufed to the

finer tints of the modern fchool ; but it gives room for that

fublimity and boldnefs of picture, which is often ill exchanged

for the flat infipid reprefentation of reftrained paffions and

chaftened manners.

Baron Riesbeck, himfelf a German, who is therefore no

bad authority on this fubjecl, accounts for the prevalence of

high-wrought paffion on the German ftage, from the particular

mode of living in Germany. " The different claffes of people,

" fays he, do not mingle fo much in the German towns as they

" do in France. To every thing which belongs to nobility, or

" which has the name of nobility, or is in any way attached to

" the Court, the German in middle life can have no accefs.

" His knowledge of life, and tafte for focial pleafures, is much
more confined than that of our people, (the Baron writes in

the character of a Frenchman), nor does he, like the inhabi-

tants of a moderately large French town, enter into, the in-

" numerable incidents and accidents of common life. This
" want of intereft in ufual virtues and vices, this infenfibility

" to the little events of ordinary life, oblige the German to

" look for ftrong emotions and caricatures to entertain him on
" the ftage ; whereas the Frenchman is contented with a piece

" of much finer wrought plot, and willingly fees the people he
" lives and is acquainted with reprefented on the ftage."

To this account of the Baron's may, I think, be added

fomething peculiar in the national character, which, like that

of the Englifh, is of an ardent, thinking, ferious caft. To
men of this difpofition, the lighter and more ordinary views of

life and manners are not interefting. They call for deeper and

more impreffive fcenes, fcenes of high paflion and ftrong emotion.

The
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The Germans have accordingly adopted, with the greateft ea-

gernefs, the EnglHh tragedies mofl calculated to pleafe this

turn of mind. Shakespeare is their favourite author, and

the model of fome of their mod popular tragedies. To this

idea, the love of fentiment I have before taken notice of, may-

be eafily reconciled. The fentiment thefe plays exhibit, is not

the fentiment one meets with in French authors ', it is not the

nice and delicate feeling of the petites morales, or manners ; it

is that deep impaflioned fenfibility, which refides in ferious and

ardent minds, which can brood with melancholy, or kindle with

enthufiafm.

In the German comedy, fomewhat of the fame thought-

fulnefs, phlegm perhaps a Frenchman might call it, may be

traced. We find not the gay and fportive language with which

the comic mufe of France forms her lively and elegant dia-

logue ', not thofe nice and delicate tints with which her light

and flying pencil marks the pictures of her fcene ; but a flyle

more ferious and reflective in the one, and colours more ftrong

and hard in the other.

A circumstance very obfervable in the German theatre,

is the frequent minutenefs and prolixity of the fcene. This is

naturally the cafe in an early and unrefined period of the

drama. To felect ftriking and luminous parts of a ftory, or

of a feries of actions, to exhibit thofe in one ftrong point of

view, and to leave the fubordinate parts to be filled up by the

imagination of the reader or the fpectator, is a fort of abftrac-

tion which belongs to a more advanced and cultivated period.

In the firft rude elfays of painting, one picture contains diffe-

rent actions of the fame perfons ; and, in early narrative, every

circumftance that paffed, and every word that was uttered by

the perfons of whom the relation fpeaks, is introduced. In

dramatic poetry, in the fame way, the earlier and lefs culti-

vated poets are not contented with fhewing the perfons of the

drama only in the great and important fcenes to which the

Vol. II. Y courfe
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courfe of their ftory leads ; they exhibit every concomitant

fcene in which thofe perfons may be fuppofed to have been

concerned. The more inventive imagination an author pof-

fefTes, the more he is liable to this fault, if that imagination is

not chaftened by learning, and regulated by tafte. Richard-
son, who may perhaps be ranked next to Shakespeare among
our authors of untutored genius, is an inflance of this in later

times. His painting is always in nature ; but his canvas is

often filled with unneceflary figures, which add to the fize,

while they diminifh the effect of the picture. Shakespeare
(as might more readily be expected) is in this particular ex-

tremely faulty \ and his German admirers have not corrected

this fault in their imitations of him. They are more defective

than he in what may be called the unity of dialogue, ;'. e. in

making their perfonages fpeak only what is natural and im-

portant to their fituations, and to the conduct of the piece ; an

error to which feveral of their fcenes owe a degree of languor,

as well as length, which is apt to fatigue the reader, and mufh

have required very good fpeaking indeed, not to have tired the

audience.

The ftyle of thefe volumes is in general bold, forcible and

rich ; in fome places perhaps rather too florid and ornamented.

This is apt to ftrike us more in profe, in which moft of the

pieces in thefe collections are written, and into which they are

all tranflated, than it does in verfe ; becaufe elevation of lan-

guage is more expected in the latter than in the former. It has

been generally held as a maxim in dramatic dialogue, that the

pathetic mould be exprefTed in the fimpleft language ; that de-

icription and moral fentiment may admit of the pomp of verfe

and the ornaments of eloquence, but that paflion and diftrefs

do not allow of fuch decorations, becaufe they bring the mind

into a fituation which fwelling or figurative language does not

fuit. This is evidently jufl to a certain degree. The mind,

occupied with, and full of its own feelings, has no leifure to

'ftudy
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ftudy the expreflions in which thofe feelings are vented ; yet I

think it will be found in nature, that a certain elevated diction

will often be that in which the mind will pour its moft genuine

and deepefl forrows. There is a pride and dignity in fbrrow

which renders it eloquent ; which, rifing above the level of

ordinary things, fpeaks in a ftyle more lofty than that of com-

mon life. I believe it will alfo be found, that, in compofition,

the aflumed loftinefs of language will have fome effect in pro-

ducing a loftinefs of idea ; that " the words that glow" will

fometimes, as it were, create " the thoughts that burn." I

think it is Plato who, fomewhere in his works, makes a re-

mark of this kind as to poetry, whofe meafure and majeflic

march give an infpiration to the poet, which the train of

thought in common language would not have produced. And
I am perfuaded that the dramatic writer who, in the fervour

of compofition, gives to the diftreffes of his fancy a language

of that elevated kind, will fometimes, in the very flow; and

current of his words, feel his heart fwell, and tears gulli from

his eyes, with an energy of paflion which a more ordinary

diction would have failed to roufe. It mufl, however, at the

fame time, be confeffed, that the moft common fault lies on

the oppofite fide ; and that authors of but moderate genius

often invert their characters, rather in the parade of words than

in the dignity of fentiment, rather in a coldly imitative phrafe

of feeling than in feeling itfelf. A fault of this kind is fome-

times difcernible in the dramas before us, where, in the deve-

lopement of fentimental diftrefs, the characters talk rather than

feel their fituation ; where the poet, refining on his art, rather

colours than draws the picture of the fcene, or, to purfue

the allufion, gives us fhades of language inftead of fhades of

thought.

This laboured difplay of fentiment and fenfibility is liable

to the general objection which ftrikes one in every dramatic

performance, as lying againft the perfons of the drama in-

Y 2 forming
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forming us of what pafles in their minds, not by what the

fcene fhews in their actions, or what the fituation naturally

leads them to fay, but, if we may be allowed to refort to the

plain honeft confeffion of Mr Bayes, in order to give an op-

portunity of introducing good things. To this fault, the fimple

and the polifhed ftate of the drama are equally liable ; the firft

from that chace of images and analogies which the luxuriance

of fancy dictates, and which tafle has not yet taught her to re-

flrain ; the other, from a rigid obfervance of order and unity,

which adds to the narrative in proportion as it limits the exhi-

bition of the fcene. We find accordingly this defect: in many
paflages of the older poets ; and not lefs, and indeed in a much
more continued ftrain, in the modern dramatifls, particularly

the French, where the tirade, or firing of fine lines, is often

introduced, not to exprefs the feelings of the fpeakers, but

merely to fhew the eloquence of the poet.

In my enumeration of the pieces contained in this collec-

tion, I mentioned, that mofl of thofe which are called come-

dies, rather come under the denomination of drames, containing

a delineation of the affections and paflions of ordinary life,

more allied to tragedy than to comedy, being only related to

comedy in its perfons, but to tragedy in its fentiments and its

fufFerings. Its fufFerings, however, are rather of feeling • than

of fituation, which is one great reafon of the interefl it excites

in that clafs, of people, a very amiable one, whofe minds from

nature, reading, or habit, pofTefs an exceflive and high flrained

delicacy and fenfibility. The fituation and diflrefTes of the

perfons reprefented in it, are but little removed from the fitua-

tion in which that clafs of readers are placed, or thofe diflrefTes

which they often feel. Hence perhaps no fpecies of the drama

may be fuppofed to have a flronger effect on actual life and

conduct. This might lead to an interefling moral inquiry, for

which the prefent is not the proper place, and which indeed has

not been unnoticed by feveral late moral writers. In general,

I
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I think we may venture to pronounce thefe dramas favourable

both to moral principle and to the practice of virtue. To the

former, they are allowed, even by their adverfaries, to be

friendly ; to the latter, it may perhaps be contended that they

do not always contribute, or at beft that they only produce

that momentary impreffion, which paffes over the mind like a

golden dream, amufing to the fancy, but without any effect on

our actual conduct or difpofitions. The French dramas of this

fpecies, and fome of the German ones in this collection,

which feem to have been formed on thefe models, have a good

deal of that pompous wordy declamation of virtue and fenfibi-

lity, which, like every fpecies of bombaftic writing, is extreme-

ly popular at its firft introduction, and generally maintains a

number of partizans, even when affailed by the weapons of

criticifm or good fenfe. Such a common-place fort of weak-

nefs hurts equally the good effects of the drama, as a leffon of

morals, and the entertainment to be derived from it as a work

of tafie. To the enemies of virtue, the ridicule is open ; to

her friends, the exhibition is painful ; it is like the dotage of

a perfon we love, which, though we cannot laugh at, we are

conftrained to blufh for. Befides, in moral effect, it lofes the

advantage which, as I obferved above, this fpecies of drama

poffefTes, of approaching nearer than any other to ourfelves.

When we fee fo little truth or life in the picture, when the fen-

ti-ments foar fo airy a height, we feel them as thofe of another

world, which, if we mould even admire, we will never concern

ourfelves to imitate.

It mufl, however, be confeffed, that though fuch weak

paffages will naturally produce thofe effects among people of

better informed judgments and more ripened tafte ; yet, by
the lefs refined part of an ordinary audience, they are often

received with that genuine feeling and applaufe, which, a6

they are produced by virtue, are friendly to her interefts. At

the reprefentation of fome of thofe fcenes, where very lauda-

ble,
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ble, but very common-place maxims, were pompoufly brought

forth, and received with loud plaudits, I confefs, though I

thought meanly enougli of the genius of the poet, I have

thought, and been happy while I thought, highly of the peo-

ple. The people, whofe opinions may often be folly, whofe

conduct may fometimes be madnefs, but whofe fentiments are

almoil always honourable and jufl ; the people, whom an au-

thor may delight with bombaft, may amufe with tinfel, may
divert with indecency, but whom he cannot miflead in princi-

ple, nor harden into inhumanity. It is only the mob in the

iide-boxes, who, in the coldnefs of felf-intereft, or the languor

of out-worn diflipation, can hear unmoved the fentiments of

compaffion, of generofity, or of virtue.

In examining thefe pieces in detail, and appropriating them

to their refpeclive authors, one is immediately (truck with the

name of Lessing, whom Germany fo much reveres as one of

the founders of her drama. He is the author of the firft piece

in Friedel's collection, Emilie de Galotti, another tragedy in

one act called Pbilotas, a third called Sara Sam/on, and a drame

entitled Nathan le Sage. He is author alfo of feveral other plays

contained in the Theatre Allemand of Junker, one of which,

Minna de Barnhelm, is reckoned the chef d^arnvre of German

comedy. I have perufed it with all the attention to which its

high character entitled it, and indeed with a great degree of

the pleafure, though not with all the admiration which that

high character led me to expect. It is of the graver or fenti-

mental kind of comedy, where the characters maintain a war of

generofity, from which the embarrafTments and implications

of the plot, not very intricate nor artificial ones, refult. The

principal perfon is a Major Telheim, a difbanded officer,

whofe merits his country had ill rewarded ; a man of the moll

confummate bravery, generofity and virtue, for whom thofe

qualities have gained the love of every foldier and domeflic

around him. They have procured him a ftill more valuable

attachment,



ACCOUNT tf the GERMAN THEATRE. 175

attachment, the love of the heroine of the piece, Minna of

Barnhelm, who, on hearing of the Major's regiment being dif-

banded, comes to Berlin to feek him, and to make him happy.

The rival noblenefs of mind of thefe two characters produces

the principal incidents of the piece, which, however, are not

always natural, nor very happily imagined ; and befides, as

Fielding jocularly fays, when comparing a (hallow book to a

fhallow man, may be eafily feen through. But, with all thefe

defects, and that want of comic force which the turn and fitu-

ation of the principal characters naturally occafions, the play

muft pleafe and intereft every reader. There is fomething in

the conftitution of the human mind fo congenial to dirmtereft-

ednefs, generofity and magnanimity, that it never fails to be

pleafed with fuch characters, after all the deductions which cri-

tical difcernment can make from them. Amidft the want of

comic humour which I have obferved in this play, I muft not

omit, however, doing juftice to a ferjeant-major of Telheim's

regiment, and to Justin his valet, who are drawn with a.

flrong and natural pencil. The flory of the fpaniel, told by
the latter, when his matter's poverty makes him wifh to difmifs;

him from his fervice, is one of the beft imagined, and belt

told, I remember to have met with. There is a good deal of

comic character and lively dialogue in fome of Lessing's lefs

celebrated pieces in the collection of Junker ; but the plots are

in general extravagant and farcical.

In judging of Lessing as a tragic writer, one will do him

no injuflice by making the tragedy of Emilic de Galotti the

criterion of that judgment. The others in thefe volumes are

very inferior to this, which is certainly, in point of compofi-

tion, character and pavTion, a performance of no ordinary kind.

Lessing was well acquainted with the ancient drama, and

wilhed to bring the theatre of his country to a point of regu-

larity nearer to that of the ancients. He publifhed, for fome

time, a periodical criticifm on theatrical compofition, called,

" Le
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u Le Dramaturgic de Hambourg." His plays, accordingly,

though not exactly conformable to the Ariftotelian ftandard,

approach pretty near to it in the obfervation of the unities.

He is faid to have got into a difpute with Goethe on this fub-

ject, in which, from a degree of timidity in his nature, he ra-

ther yielded to his antagonift. I am not fure if he has pro-

fited by confining himfelf more than fome other of his coun-

trymen within the bounds of the regular drama. The fable

of Emilie de Galotti, as well as of his other tragedies, is more

regular than happy, and the denouement neither natural nor

pleafing. It is founded on circumftances fomewhat fimilar to

thofe in the ftory of Virginia. A Prince of Guaftalla is defpe-

rately enamoured of Emilie de Galotti, who is juft about

to be married to a man of rank and fortune, the Count Appi-

ani. On the day of his marriage, he is way-laid by order of

a wicked minifter of the prince, and murdered. His bride is

brought to the Prince's country-feat, where, to prevent any

chance of her difhonour, her father kills her.

After the firft reading of Emilie, I was difpofed to wonder

at the reputation it had acquired ; but a fecond placed it higher

in my eftimation. This was naturally the cafe in a performance

where the whole was neither fo perfect nor fo interefting as

fome of the fcenes in detail were forcible and ftriking. The
heroine Emilie de Galotti is but imperfectly drawn, and

not very well fupported. Indeed, it may in general be obferved

in thefe pieces, that the characters of the female perfonages

are by much the moft defective, both in beauty and in force.

This may perhaps be afcribed to the ftate of fociety in Ger-

many, where the fex is lefs an object of confideration and re-

fpect than in France, and fome other parts of the Continent.

But there is another lady in this tragedy, the Countefs d'Orftna^

the betrayed and abandoned miftrefs of the Prince, whofe cha-

racter the poet has delineated with great ability \ and one

fcene, in which me is introduced along with the father of

EMILIEj
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Emilie, in genuine expreflion of paflion, and pointed force of

dialogue, may be compared to fome of the befl which the mo
dern ftage can boaft.

In the developement of the fecret foldings of the heart,

Lessing feems deeply fkilled, and the opening fcenes of this

tragedy contain fome of thofe little incidents that mark an in-

timacy with human nature, which genius alone can claim. But

in its progrefs we find, in fome degree, a want of that ftrong

and juft delineation and fupport of character, but chiefly of

that probable conduct and interefting fituation, which are the

great and peculiar requifites of dramatic excellence. It feems

alfo defective in the pathetic, for which certainly the fubjecl

afforded very great room, and which, in a fimilar fituation,

our countryman Rowe has contrived fo ftrongly to excite.

Of Lessing's performances in thefe volumes, the next in

merit, though, in my opinion, at a confiderable diftance, is

Sara Sam/on, an Englifh ftory, of which the idea feems chiefly

taken from Clarijfa, though one character in it, that of a vio-

lent and profligate woman, is evidently borrowed from Millwood

in George Barnwell. I mud venture to doubt, whether a cha-

racter of this fort be proper for filling a principal place in tra-

gedy. There is a degree of infamy in the vice of fuch a per-

fon that is fcarcely fuitable to the dignity of the higher drama,

and which difgufts us with its appearance. The Marwood of

Lessing is introduced in fuch a manner as to heighten that

difguft. The amiable female of the piece, Sara Samfon, is no

exception from the general defect of female character in this

collection. And her father, who is placed in the tender fitua-

tion of which feveral authors have made fo affecting a ufe, the

parent of a child feduced from honour, though ftill alive to

•virtue, is infipidly drawn, and awkwardly introduced. In this

tragedy, is an incident, of which Lessing feems to be fond,

as he has repeated it with very little variation in another tra-

gedy called VEfprit Fort, a dream, related by the heroine, pre-

Vol. II. Z dictive
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dictive of the cataflrophe. This, as it anticipates the conclu-

fion, is always faulty. No part of the conduct of a play is

more nice and difficult than that degree of information which

the author is to give the audience in the courfe of it. In ge-

neral, he fhould certainly not foreftal their expectations, by

opening his plot too foon. But there is an admirable theatrical

effect: which often refults from letting the audience know what

the perfons of the drama are ignorant of, which ftretches, if

I may ufe the expreffion, the cords of fear, anxiety and hope

in the fpectators to the higheft pitch, through fcenes which

otherwife would produce thefe feelings in an inferior, as well

as in a momentary degree. This knowledge in the audience, of

Meropes fon, while fhe, in ignorance of his perfon, is on the

point of putting him to death, is one of the moft interefting

fituations which dramatic invention has ever produced ; and

there is nothing on the French ftage which equals the horror of

that fcene of Cre billon's Atree el Thyejle, where the devoted

brother attempts to difguife himfelf from Atreus, while the

terrified fpectators know him all the while, and tremble at every

look and word which they think will difcover him.

Next to Lessing, in point of name, is Goethe, the au-

thor of two tragedies in this collection, Goelz de Berliching and

Clavidgo, and of a drame entitled Stella. The firft I have al-

ready mentioned as highly irregular in its plan, being a life

thrown into dialogue rather than a tragedy. The cojlame of the

age in which the events are fuppofed to have happened, is very

well preferved. The fimple manners, the fidelity, the valour

and the generofity of a German knight, are pourtrayed in a va-

riety of natural fcenes. This national quality, I prefume, has

been the caufe of its high fame in Germany, to which it feems

to me to have otherwife not a perfectly adequate claim. His

Clavidgo is founded on an incident which happened to the cele-

brated Caron de Beaumarchais in Spain, who is intro-

duced as a perfon of the drama, under the name of Ronac,

an
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an anagram of Caron, with the letters a little tranfpofed. The

diftrefs of the play arifes from the falfehood of a lover, who
leaves his miitrefs after being engaged to marry her. Neither

the delineation of the characters, nor the management of the

plot in the firft two acts, is entitled to much applaufe \ but the

laft act, which paffes in fight of the corpfe of Maria, is wrought

up with uncommon force, and muft, on the ftage, be produc-

tive of high effect. His third performance, Stella, is ftrongly

marked with that enthufiaftic fentiment and refined fenfibility,

which, in the Sorrows of Werter, he has fo warmly indulged ;

and in point of immoral effe<5t, the drama is equally reprehen-

fible with the novel. Its conclufion is in the boldefl Ityle of

this fentimental refinement ; fince it gives to the hero two

wives, with whom he is to fhare that heart, to which the inci-

dents of the play have fhewn the claims of both.

After Lessing and Goethe, Brandes feems to be the

author in thefe volumes next entitled to notice, and indeed, in

my opinion, the lead exceptionable of them all. His two come-

dies, Le Comte d'Olbach, and L*Hotel Garni, are highly interefling

in their fable, fpirited and natural in their dialogue, and con-

tain fituations and incidents truly theatrical, and extremely af-

fecting.

Among the comedies of thefe volumes, is a very pleafant

one, entitled Le Creancier, by Mr Richter. A paragraph in

his preface is worthy of notice, as it ftrongly marks the pre-

vailing tendency of the German tafle in theatrical perform-

ances. " In thefe days, fays he, when all the world reads

" Shakespeare and Goethe, a drama like mine, which con-

" tains no outrageous paflions, of which the flyle is neither

" metaphorical nor bombaftic, which ventures to follow the

" good old Ariftotelian rules, fo long exploded among us,

" can hardly hope to pleafe the Ariftarchufes of our modern
" fchool.

Z 2 "It
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" It is true, I might obferve to thefe gentlemen, that an

" honed banker, who has not loft his wits, will, in all probabi-

" lity, neither fpeak nor ad like King Lear, nor his clerk like

" Ja£°> nor n*s daughter's maid like the confidante of Queen
" Cleopatra. But thefe old fafhioned obfervations would pro-

" bably not fave my poor comedy from condemnation."

There is one little piece in the collection of Friedel, which

every reader mufl applaud, even if hrs applaufe had not been anti-

cipated by the judgment of the late King of Pruffia, who pro-

nounces it the only very good German comedy. This is the^//<?-

lagc de Pojic, by Colonel Em dor ff, an officer in the Imperial fervice.

The plot is founded on the violent love for horfes of a Ger-

man Count, who barters his miftrefs with his rival for a fet of

carriage-horfes. The characters are truly comic, the incidents

highly amufing, the dialogue infinitely eafy, lively and natural,

and fo perfectly appropriated to the fpeakers, that one might

afcertain the perfons, though their names were not affixed to the

fpeeches.

But the moft remarkable, and the moft ftrongly impreflive

of all the pieces contained in thefe volumes, is that by which

the collection of Mr Friedel is clofed, Les Voleurs, a tragedy

by Mr Schiller, a young man, who, at the time of writing

it, was only twenty-three. Bred in the Ecole Militaire of Wir-

temberg, he had little opportunity of informing his mind by

letters, or of knowing mankind by obfervation. But am id ft

the cloiftered ignorance incident to his lituation, his genius, by

its own native warmth and vigour, produced this wonderful

drama, which ihews indeed, as might be expected, a certain

want of acquaintance with the manners, as well as a total dif-

regard of dramatic regularity, but in which the author, for-

tunate, if we dare fay fo, in thefe defects, has drawn from the

fources of an ardent and creative imagination, characters and

fituations of the moft interefting and impreflive kind, and has

endowed thofe characters with a language in the higheft de-

gree
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gree eloquent, impamoned and fublime. With a particular

detail of this tragedy, I (hall clofe the account (I am afraid a

very imperfect, though without the apology of being a lhort

one) which I have taken the liberty to lay before this Society,

of the Theatre Allemand.

A young man, of high birth and expectations, Charles,

cldeft fon of the Comte de Moor, endowed bv nature with a foul

of fire and a heart full of fenfibility, is led away, in the prime

of youth, by the love of pleafure and diffipation too common
at that age. After running a courfe of thoughtlefs and crimi-

nal extravagance, he liftens to the voice of virtue, which had

been ftifled, not loft, in his heart, and writes to his father,

whom amidft all his vice and folly he had never ceafed to love,

a letter full of penitence and contrition, defiring to return to

his duty, and to be received again to pardon and to favour.

This is intercepted by the villany of a younger brother, who
manages fo as to perfuade his father that his fon Charles (who

appears to have been his great favourite) is totally abandoned

to villany and vice ; in confequence of which, the old man
throws him utterly from his regard, and fends him a letter re-

nouncing him for ever, and containing that paternal maledic-

tion, fo dreadful to the fenfibility of a fon who loved his pa-

rent. On receipt of this, Charles becomes defperate ; and,

amidft the ftorm of his feelings, outraged by what he thinks

the inhumanity of his father, readily accepts of a propofal

made by fome of his diffipated companions, to leave a world

in which they had nothing but contempt and poverty to expect,

to fly to the forefts of Bohemia, and there to eftablifh them-

felves into a fociety of robbers and banditti, of which he was

to be the chief. In the horrid duties of this new employment,

he {hews all that wonderful magnanimity, that perfuaiive elo-

quence, that undaunted valour, which would have graced a

better ftation ; yet amidft the elevation and activity of mind

with which the exercife and the fuccefs of thefe qualities

are
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are accompanied, his heart is preffed down by remorfe, and

melted by the tender recollection of that virtuous happinefs

which, in the days of youth and innocence, he had once en-

joyed. The curfe of a father whom he had revered and loved,

the defertion of a miftrefs, a coufin of his own, of whom he

was defperately enamoured, the fenfe of his outcaft and aban-

doned fituation, and of thofe violations of virtue and morality

to which it necefTarily leads J thofe rending feelings, thofe

melting remembrances, joined to that high fenfe of perverted

honour which links him to his band, and that ardent valour

which makes their enterprifes ofglory ', thefe form a character of

the moft energetic and interefting kind, and the author has

given to his hero a loftinefs and power of expreflion fully ade-

quate to the terrors and the paflions which his fituation and his

feelings produce. The intrinfic force of this dramatic charac-

ter is heightened by the fingular circumftances in which it is

placed. Captain of a band of inexorable and fanguinary ban-

ditti, whofe furious valour he wields to the moft defperate pur-

pofes ; living with thofe aflbciates, amidft woods and defarts,

terrible and favage as the wolves they have difplaced ; this pre-

fents to the fancy a kind of preternatural perfonage, wrapped

in all the gloomy grandeur of vifionary beings.

But to return to the narrative of the tragedy.

His younger brother Francis having fucceeded in removing

this favourite of his father, now looks to the death of the old

man as the complete accomplifhment of his wimes to attain the

fortune and honours of his family. To effect this hellifh pur-

pofe, he makes ufe of his father's ftill remaining tendernefs for

that verv fon whom the traitor's arts had driven from his love.

He employs one Herman, a tool of his villany, to perfonate a

foldier, who had been the companion of Charles, and to relate a

fabricated flory of the fuflferings and death of that unfortunate

young man, who, according to him, had been reduced, by the

feverity of his father, to the moft extreme and pitiable indi-

gence,
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gence, from which he had at laft been relieved by death, ha-

ving fallen fighting gallantly in an action with the infidels, and

in his lad words had breathed out the name of his father and

of his Amelia. The old Count feels this relation as his inhu-

man fon expected ; he faints at its clofe, and is carried off life-

lefs from the ftage. The traitor Francis reaps the fruit of his

villany ; he reaps, but his confcience does not permit him to

enjoy it ; and he is ever after prefented as the martyr of re-

morfe, haunted by the terrors of inward guilt. His aflbciate

Herman appears to yield to contrition ; he braves the anger of

his lord, and refolves to embrace the firft opportunity of coun-

teracting his villany.

Though the great and the terrible be the moft prominent

features of this drama, there are fcenes in which the pathetic

and the tender prevail in a very uncommon degree ; and the

impreflion they make on the reader is heightened by the con-

trail of that bold unbending fpirit which he fees melted by

their force. One of thefe, the fecond fcene of the third act, is

fo ftriking, that I cannot forbear laying it before the Society in

Englifh. They will make allowance for what it muft lofe in

this form, when they confider that it is the tranflation of a

tranflation.

The band are encamped on a height on the banks of the

Danube, after a hard-fought battle with a party of Bohemian

horfe, which had been fent to take them ; but which, by the

unparalleled valour and exertions of Moor and his friends, they

had defeated. He enters, overcome with fatigue and thirft.

" I must reft here, {throwing himfelf on the ground) \ my
limbs are broken with fatigue, and my parched tongue

cleaves to my mouth. I would have afked fome of you to

fetch me a little water from that river, but you too are weary

almoft to death. (One of the band goes out, anperceived by Moor
t

to fetch him fome water.)
u Grim,

a
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" Grim, {another of his band) 'Tis a long time fince our flafks

" were empty of wine. How majeftically the fun fets there

" below !

Moor, {looking fcdfajlly on the fetting fun) *Tis thus that a

" hero dies, and the nations admire his fall !

" G. It feems to move you.

" M. In my youth, it was my favourite idea to live like

" him, {looking earnejlly on the fun) to die like him ! 'Twas the
k< fancy of a young man.

'* G. 'Twas even fo.

" M, There was a time

—

{drawing his hat over his eyes)—
" leave me alone, my friends.

G. Moor, Moor ! do you ail aught ? Your colour

changes.

M. There was a time when I could not fleep if I had

forgot my prayers before I laid me down.
" G. 'Tis folly all—Would you, like a boy, be fchooled by

the remembrance of your infant days ?

M. My infant days ! Oh ! {leaning his head on the bofom of
" Grim.)

" G. Think of thefe no more. Be not a child again, I pray

" you.

" M. A child again ! Would that I were !

" G. Rouse yourfelf for fhame ! See how the landfcape

" fmiles—how beautiful the evening looks !

" M. Aye, my friends, this earth is fo beautiful

—

" G. Why, that is well.

" M. This fcene fo grand

—

" G. You fpeak it truly. I love to hear you talk thus.

" M. And what am I, in this world that is fo beautiful

!

" A thing fo vile on this magnificent work of heaven !—The
" prodigal fon

!

" G. Moor ! Moor !

" M.

(i

n
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" M. My innocence—give me back my innocence. Look

how every thing in nature is cheered by the fmile of fpring.

Why in this air, fo pure to them, mould I breathe the

" blafting fmoke of hell ? When all around us are happy

—

when gentle peace has united them—the world one blefTed

" family, and its Father there above—who is not my Father

!

" I alone fhut out—the prodigal fon—excluded from the por-

" tion of his children

—

(Jlmnking back with horror) furrounded
" with crimes—with murder—bound to them with chains of

u

a

" iron.

«(

G. {to the reft of the band) I never faw him thus before.

" M. (with a voice of tendernefs) Ah ! if it were poffible for

me to be born again—to be born a beggar, the meanefl:

" thing that were not a guilty one ! With the labour of thefe

" hands I would purchafe the wearinefs of peace. Oh ! that

" with the fweat of my brow, though that fweat were blood,

" I could buy one guiltlefs hour—the luxury of one tear

!

" G. Patience, friends ; his fit is almoft over.

" M. There was a time when my tears flowed freely. Oil

*' peaceful days !—that faw me in my father's houfe, in my
" native fields !—Ye fmiling fields !—ye valleys made for en-

" thufiafm to wander in ! Scenes of my happy infancy—will

" ye never return ? Will ye never breathe on this burning bo-

" fom your gales of peace and joy ?—Nature, why art thou
" dark around me ?—They will never, never return ; never on
" this bofom will they breathe— they are gone— gone for

" ever
!"

Subdued by the tendernefs of the recollection which this

fcene expreffes, Charles vifits his native caftle in difguife
;

he finds his father dead, his brother Francis in pofTefhon of his

inheritance, and his miftrefs ready to take the veil. After

yielding for a while to thofe fofter feelings which the fcenes of

his infancy recal, he recollects the outcaft abandonment of his

' Vol. II. A a own
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own fituation, makes himfelf known, at the inftant of parting,

to his Amelia, and flies to rejoin his defperate afTociates.

In this fituation of things, the fourth adl commences. The
fcene is of that favage kind, which prepares the imagination

for the horrors to enfue. 'Tis night ; and the remains of

the band are affembled on a defert heath, near to the ruins of

an ancient tower, round which the winds whittle, and the owl

fhrieks. They had watched three days and nights of danger

and alarm, and all, except their unhappy chief, whom remorfe

and anguifh keep awake, yield to their fatigue, and lay them-

felves on the ground to fleep. Moor remains alone, and walks

to and fro, like the fovereign fpirit of the night, revolving in

his troubled, but daring foul, this world and the next. In this

world, he has now nothing left to hope, and he looks, with

defperate calmnefs, on the dark and unknown gulph of that

to come. His foliloquy is of that fublime and broken fort

which expreffes the agitation of a great but erring mind, yield-

ing to remorfe for crimes which have ftained his life, but not

corrupted his foul, and left him, amidft the outrages of violence

and vice, the fentiments and the fufferings of virtue and of

feeling. After a paufe of gloomy meditation, he breaks out in

the following words, (to my tranflation of which the Society

will afford the indulgence I formerly foliated.)

—" A long long night !—on which no morning will

" ever dawn ! Think ye that Moor will tremble ? Shades of

" the victims of this afTafTinating fword ! I fee your bleeding

" wounds, I look on your livid lips, and hear the laft agoni-

" zing groans they breathe—but I tremble not.—Thefe are but

" links of that eternal chain, which he who fits in yonder

*' heaven holds in his hand. He ftamped thefe horrors on my
'* defliny. Even amidft the innocent, the happy days of my
-" unfullied infancy, his eye faw them, and fealed them on my
" fate! (be draws a piftol) The barrier betwixt eternity and

" time, this little inftrument can burfl—and then—Thou
" dread
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" dread unknown ! whither wilt thou lead ? where wilt thou

" place me ? If thou leav'ft me this confcious felf, 'tis that

" mud create my heaven or my hell. Amidft the wafle of a

" world which thine anger has deftroyed, I can people the fi-

" lent void with thought. Or wilt thou, in new and untried

" ftates, lead me through various mifery to nothing ? Thou
" mayeft annihilate my being ; but while this foul is left, will

" not its freedom and its force remain ? 'Tis equal where

—

" (putting up his piftolj I will not now fhrink from the fuffer-

" ings of the prefent—the deftiny of Moor fhall be fulfilled."

He is filent—he hears the tread of approaching feet, and

prefently a figure glides before him, and knocks at the grated

wicket of the tower. The figure fpeaks, " Rife, man of for-

" row, inhabitant of the tower, thy repaft is here." A feeble

voice anfwers from the dungeon within, " Herman^ is it thou ?

" Bring'fl thou, like the prophet's raven, his food to a linger-

" ing wretch, that lives by the crumbs which thy pity affbj

" him ?" Moor, who had fhrunk back in amazement, now ad-

vances, and defires the man to flop. That man is Herman.

He draws his fword j but is almoft inftantly difarmed. " What
" art thou, fays the aftonifhed Herman, whofe touch withers

" like that of death ? Art thou the demon of this horrid

" place ? the fpirit of this murderous tower ?" " I am, fays

" Moor; the exterminating angel is my name ; and yet I have
" flefh and bones like thee. But what wretch is in that

" tower ? I will burft his chains." He draws from his pocket

the pafs-keys which his profeflion employs ; he opens the tower;

the fkeleton figure of a famifhed wretch creeps from the dun-

geon—" Horrible phantom !" fays the aftoniflied Moor, in a

low and flifled voice, " my father !"

It is his father, whom the inhuman Francis (taking advan-

tage of the long faint into which the account of his fon's death

had thrown him) had buried alive in the dungeon of the

tower. When Charles is informed of this, and his other

A a 2 treacheries,
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treacheries, by Herman, the penitent aflbciate of his villany, he

wakes his band, and, in the rage of filial revenge, difpatches

one of the boldeft of the troop to force the caftle of his bro-

ther, and bring him alive before them. The old 'man is ftill

ignorant of his deliverer's being his fon, and waits, terrified

and weak, the difclofing of this myftery of juftice and of ven-

geance.

The laft act opens with a fcene in the caftle of the guilty

Francis•, who is now in pofTeffion of the county of Moor. He
is exhibited in all the difmay and diffraction of awakened re-

morfe. After fome incoherent dialogue (wrought up with the

livelieft circumflances of guilty terror) with a fervant, who
had watched his fleep, and followed him, when he had ftarted

from his bed, into the faloon of the caftle, they are told by a

frightened domeftic, that a troop of horfemen are approaching

at a gallop, with terrifying fhouts. The Count is petrified by
his guilty fears, and cannot give orders for defence. His fol-

lowers, however, for a while difpute the paflage of the band,

till the caftle is fet on fire. Its mafter is ftill more loft in the

horrors of his fituation; and, after an unavailing requeft to

his fervant, to fave him from the vengeance of his enemies, by
putting him to death, is left alone amidft the approaching

flames, wifhing to die, yet dreading death, till he hears the

thunder of the band at the gate, which fhakes, burfts, and the

entering foe feizes him alive, and carries him ofF, according to

the command of his captain.

The fcene changes to the heath, where Moor and his old fa-

ther are difcovered amidft the war of contending feelings with

which the fon is torn. He often refolves to difclofe himfelf to

his father ; but the confcioufnefs of his fallen and abandoned

ftate withholds him. The poet has contrived, by placing the

father and fon in this particular fituation, to infufe into this

fcene a degree of tendernefs which melts the heart, mixed with

a horror which chills the imagination. When the old man
complains
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complains that he has now no fon to clofe his eyes, his fon

throws himfelf on the neck of his father, yet is unable to dis-

cover that this wretch, this robber, this ailaffin, is his Charles.

At that moment, a diflant noife is heard, and prefently the dim

gleam of torches begins to illumine the fcene around them

The glare of their light increafes ; the voices are heard more

near ; the accuftomed mufic of their favage triumph founds :

and the faithful band of Moor, true to their commiffion of ven-

geance, bring the criminal Francis chained before his father

and his brother. It is impoffible to convey by narrative the

horrid fublimity of the fituation which this fcene prefents, or

of thofe expreffions to which the wounded fenfibility of Moor,

wrought up to the mod infatiable revenge againfl the author

of his father's mifery and his own, gives birth. The reader

could hardly conceive any modern imagination, how pregnant

foever with tragic terrors, to produce a fcene that could vie

with the dread picture of the fourth act ; when he has read the

fifth, he will find the horror equalled, and the intereft fur-

pafTed.

Moor leads the wretched Francis before his father. The old

man is willing to forgive him ; but his brother has devoted

him to vengeance. He defires the band to lead his father to a

remote part of the wood ; and then, fettling the fury of his

revenge into the terrible folemnity of difpaflionate juftice, he

places his brother in the midft of his fierce afTociat.es, and de-

fires them to pronounce fentence on his crimes. They confult

fome time together on an adequate punifhment ', and then, fe-

licitating themfelves on the thought, they throw him into the

dungeon in which this barbarous parricide had buried his fa-

ther. The old man is brought in. He feels the yearnings of

paternal affection for his guilty fon, and exclaims againft the

cruelty of his avengers. Moor throws himfelf into his arms,

and difcovers to him his favourite, his Charles. Juft then,

Amelia, who had efcaped from the caftle of his brother, enters,

and
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and runs to embrace her lover and his father. The father feels

all the pleafure of his fon and his niece reftored, and fondly

anticipates the felicity they are to enjoy. But Moor bids them

check the expectation of happinefs, and look only for defpera-

tion and horror. " Your paternal curfe, fays he, configned

" me to perdition. Thefe men you fee are robbers—mur-
" derers—your fon is their chief." The exhaufled ftrength of

the old man cannot ftand the fhock ; he expires in the arms of

his fon. His miftrefs ftill furvives ', and though dumb with

terror and grief, folds him in her arms, and fhews the moft

ardent affection for her Charles. Warm in his love, as in every

other feeling, Moor had doated on her to diffraction ; he for-

gets himfelf in her embraces, and for a moment thinks he will

live and be happy with his Amelia. " Come from her arms,

" cries one of the boldeft of his troop, or I will fpeak what
" fhall freeze your blood." " Think, exclaims another, (while

" they level their pieces at his head) of your vow to be ours

" for ever. Ours you are, and heaven nor hell can win you
" from us." Their voices roufe the remembrance of his fitu-

ation. But his foul is too proud to yield to threats. " You
" are murderers, fays he, and I am your chief. Down with
" thefe arms, and know your mafter." Awed by the founds

they are accuftomed to obey, the banditti lower their arms.

—

" To be great, Moor muft be free. I would not give this tri-

iC umph for all the elyfium of love. {He draws his /word.}

" Call not that madnefs of which your fouls want ftrength to

" fee the grandeur. The greatnefs of defpair is above the ken
" of wifdom. On actions fuch as this, reflection muft follow,

" not wifdom paufe."

He plunges his fword into the bofom of Amelia. Struck

with the barbarous heroifm of the deed, his aftbciates fall at

his feet, acknowledge his unparalleled fidelity, and vow to be

his flaves for ever. " No, fays he, with a determined and pe-

" trifying calmnefs ', the deftiny of Moor is accomplifhed.

" Thus
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" Thus far it was in human power to go, and thus far he has

" gone ; but here his courfe is clofed, and his genius cries out,

" All is confummated." He difmiffes his band, except two fa-

vourite officers, with an exhortation to ufe their invincible cou-

rage in the fervice of their country. To thefe two favourites,

whofe fouls are not fo deeply tinctured in blood, he bequeaths

his paternal domain, and defires them to leave him, and to devote

their future lives to virtue and obedience to the laws. " And
" I too, he concludes, will obey the laws ; I will bear the

" fterneft punifhment of their decree." And he goes to deliver

himfelf up to juftice.

T have ventured this long and particular account of the

tragedy in queftion, becaufe it appears to me one of the mod
uncommon productions of untutored genius that modern times

can boaft. Confeffedly irregular and faulty, both in plan and

conduct:, it were needlefs, and perhaps unfair, to offer any re-

marks on its defects. But its power over the heart and the ima-

gination muft be acknowledged. Every body has heard the

anecdote of its effects on the fcholars at the fchool of Fribourg,

where it was reprefented foon after its firft appearance. They
were fo flruck and captivated with the grandeur of the cha-

racter of its hero Moor, that they agreed to form a band like

his in the forefts of Bohemia, had elected a young nobleman

for their chief, and had pitched on a beautiful young lady for

his Amelia, whom they were to carry off from her parents

houfe, to accompany their flight. To the accomplifhment of

this defign, they had bound themfelves by the mod folemn and
tremendous oaths ; but the confpiracy was difcovered by an

accident, and its execution prevented.

The energy of this tragedy's effect is not to be wondered at,

efpecially on young minds, whofe imaginations are readily in-

flamed by the enthufiafm of gigantic enterprife and defperate

valour, whofe fenfibility is eafily excited by the fufferings of a

great
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great unhappy mind, and who feel a fort of dignity and pride

in leaving the beaten road of worldly prudence, though the

path by which they leave it may fometimes deviate from moral

rectitude. But hence, to fome parts of an audience, the dan-

ger of a drama fuch as this. It covers the natural deformity

of criminal actions with the veil of high fentiment and virtu-

ous feeling, and thus feparates (if I may be pardoned the ex-

preflion) the moral fenfe from that morality which it ought to

produce. This the author has, fince its firft publication, been

candid enough to acknowledge, and reprobates, in terms per-

haps more ftrong than it deferves, his own production as of a

very pernicious tendency. He has left his native country, Wir-

temberg, from which 1 believe indeed fome confequences of the

publication of this tragedy had driven him, and now lives at

Manheim, where he publifhes a periodical work, and has written

one or two other tragedies, which have a high reputation. If

his genius can accommodate itfelf to better fubjects, and to a

more regular conduct of the drama, no modern poet feems to

pofTefs powers fo capable of bending the mind before him, of

routing its feelings by the elevation of his fentiments, or of

thrilling them with the terrors of his imagination.

VI.



VI. Theory 0/ /^ Moods 0/ Verbs. By James
Gregory, M. D. F. R. S. Ed in. Fellow of the Royal

College of Pbyjicians, and ProfeJJbr of the Theory of Phyfic

in the Univerfity of Edinburgh.

[Read by the Author
, June 18. and July 16. 1787.]

IN the profecution of certain philological and philofophical

fpeculations, very ample fpecimens of which have already-

been fubmitted to the consideration of the Royal Society of

Edinburgh, I had occafion to confider more minutely than I

believe had ever been done before, many particulars relating to

the nature, the Structure, and the import of Verbs.

Those fpeculations related chiefly or folely to the general ra-

dical import of every verb and every clafs of verbs, without

any regard to the peculiar meaning or nature of the various

inflections or parts of a Verb ; fuch as, moods, tenfes, perfons

and numbers. It was impoflible, however, for me altogether

to avoid attending to thefe modifications of the general mean-

ing of every Verb ; efpecially to the nature and import of the

Moods of verbs, which appears to me a very curious and in-

teresting point in the theory of language.

As I had not the good fortune to meet with any account of

the Moods of verbs, which appeared to me complete or juSt, in

the writings of thofe grammarians and philologifls that I have

had an opportunity of confulting, I was tempted to undertake

the investigation of the nature of them myfelf. The refult of

Vol. II. B b that
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that undertaking I now have the honour to fubmit to the conn-

deration of the Royal Society.

As there is fomething peculiar in the plan and manner of it,,

it is proper to mention the reafon of this peculiarity. In thofe

accounts of the moods of verbs which I have feen, there feem-

ed to be a want of fufficiently numerous and extenfive and

accurate obfervations of the particular facts that were to be ex-

plained or accounted for ; a want of fufficiently precife and

diftinct notions of the general import of the moods ; a hafty

and carelefs admiffion of certain general principles not duly

afcertained, and a vague ufe of certain general and compre-

hensive terms, which were not fufficiently explained or under-

ftood.

In order to avoid thefe errors, and to fupply thefe defects,

I have proceeded on a plan more nearly akin to that which has

long been fuccefsfully employed in phyfical investigations ; be-

ginning with a collection of obfervations relating to the moods

of verbs ; from thefe deducing certain general principles, and

verifying thefe principles by further obfervation, and even ex-

periment. Such a plan is undoubtedly laborious, and may ap-

pear tedious ; but I think it has advantages amply fufficient to

compenfate thefe inconveniences.

I must mention likewife, that this EfTay bears a particular

and very intimate relation to the doctrine concerning the moods

of verbs, laid down by the learned author of the treatife on

the Origin and Progrefs of Language, (Vol.11.) with which I may

prefume my hearers to be fufficiently acquainted.

The account which he gives of the number, the nature,

and the import of the moods of verbs, though very acute, and

in many refpects perfectly juft, is certainly very incomplete,

and in one important circumftance it is very obfcure ; which

makes me fufpect, that, on this point, he had not carried his

investigation fo far as to obtain a complete and diftinct view of

the Subject which he was treating.

But
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But though I make many remarks on his doctrine, and

often refer to it, my EfTay is by no means intended to cavil at

it, but, on the contrary, to make ufe of it, as being, on the

whole, the beft difquifition on the fubject that I have feen ; to

correct what is erroneous, and to fupply what is wanting, in

his treatife, and to carry the invefligation farther than he had

done.

I agree perfectly with this learned author in thinking that

the infinitive is moft improperly called a mood : and I think the

obfervation a very important one 5 for, on this account, it is to

the infinitive, exclujivefy, that we mould turn our thoughts, when
we endeavour to inveftigate the general import of the Verb,

with a view to afcertain the accident which it denotes, and be

led, ftep by ftep, to form a diftinct notion of what is common
in the accidents of all verbs, and of what is peculiar in the ac-

cidents of the feveral claffes of them, and thereby be enabled

to give good definitions, fpecifying the effence of a Verb, and

the characteriftic import of the different claffes of verbs, fuch

as fubftantive, neuter, active intranfitive, active tranfitive, paf-

five, and reflected verbs. The infinitive, I own, does not ex-

prefs the pure general meaning of the verb ; for it compre-

hends likewife the circumftances of time, and in fome lan-

guages thofe of perfon, and of courfe of number, and perhaps

of gender. Scribere. Scripjijfe. Scripturum ejje. Scripturas

effe.

But the infinitive (fo far as I can perceive) denotes no

energy or modification of thought (fuch as, affirming, com-

manding, afking or wifhing) that is peculiar to itfelf, as the

other moods do ; but only that kind of thought, or combi-

nation of thoughts, which is common to all the others. Now,
fome peculiarity of that kind I take to be the very effence of

a mood.

B b 2 Yet
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Yet the thought exprefTed by the infinitive is clearly appre-

hended, and plainly fhews that the word denoting it is a verb-

Non eft vivere fed VALERE vita.

Sape etiamfteriles incendere profuit agros,

Atque levem ftipalam crepitantibus urere flammis,

Pudet hac opprobria nobis

Et dici potuisse, et non potuisse refelli..

Reading (fays Bacon) makes a full man, fpeaking a ready

man, and writing an exact man.

(These Englifh words in ing, will be called participles, or per-

haps verbal nouns ; they have the form of participles and verbal

nouns, but the meaning of infinitives ; and may be translated

into Greek and Latin by infinitives. But it is of no confe-

quence whether they be called participles or ififinitives j the

meaning of them is obvious, and is the fame with that of the

Latin infinitives.J

The meaning or thoughts exprefTed by thefe infinitives, are

as plainly characleriftic of verbs as thofe denoted by Vivo fed

non valeo. Incendite Jleriles agros—urite levem ftipulam. Oppro-

bria dicuntur nobis. Yet in the latter there is mood, while in the

former there is not. Whence it follows that mood, properly fo

called, is not effential to a verb. It is only the capacity or

fufceptibility of mood, that can with propriety be faid to be

effential to a verb. This distinction, which I think of fome

importance, may be fufficiently explained and illuftrated by the

following examples. It is not divifion, but divifibility, that

is effential to a geometrical line ; it is not fluidity, but fufibi-

lity, that is effential to lead ; not motion, but mobility, nor

reft, but the capacity of being at reft, that is effential to body.

But reft is effential to fpace, and, for aught I know, motion may

be fo to light.

1
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I suspect therefore forne inaccuracy in the learned author's

manner of exprefling himfelf, when he fays in one page, (161)

that moods are effential to verbs, and in the next page remarks

that the infinitive is not a mood. This would imply, that a

verb, when put in the infinitive, ceafed to be a verb ; which

he does not exprefsly fay, though he comes very near to it, in

the following words :
" As to the infinitive, I hold it to be no

" mood, though it be commonly called fo ; becaufe it expreffes

" no energy of the mind of the fpeaker, but fimply the action"

(he fhould certainly have faid more generally the accident, as in

ejfe, valere, or cadere) " of the verb, with the addition of time.

" It is therefore ufed, either as a noun, or it ferves to connect

" the verb with another verb, or a noun, and fo is ufeful in,

M fyntax." But ftill I would afk, When it is ufed in thefe or

other ways, and is accordingly ufeful in fyntax, does it bona

fide ceafe to be a verb ? I own I do not think it does ; for this

reafon, that the thought expreffed by means of the infinitive,

may be expreffed in fynonymous and convertible phrafes, in

different languages, by means of other parts or moods of the

verb. " To be or not to.be, that is the queftion," is equivalent

in meaning, though fuperior in fimplicity, beauty and force of

expreffion, to " The queftion is, whether we fhall be or fhali

" not be."

Nee quicquam tibi prodeft

Aerias tentasse domos, animoque rotundum

percurrisse polum, morituro.

Nee quicquam tibi prodeft quod aerias domos tentaver is, et

animo percurreris polum.

Moreover, it muft be taken into confideration, that the

infinitive not only appears as the nomen verbi, (which fome

have called it) but expreffes fully the accident of the verb, whe-

ther this be mere exiftence, or ftate, or event, or intranfitive ac-

tion, or tranfitive action, that is, action with relation of vari-

ous
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ous kinds ; and of courfe it has the proper regimen of the verb,

when it exprefTes action and relation, or, in grammatical lan-

guage, is tranfitive ; as in percurrife, tentajfe, were, mcendere,

in the preceding examples.

Dico, credo, puto, Titium exijlere, valere, jacere, cccidije, pro-

cubuij/e, projeciffe Mcevium, projeclum fniffe a Maevio, have the very

fame meaning with Dico, &c. quod Titius exijlat, quod jaceat, quad

ceciderit, procubuerit, projecerit Mavium, projeclus fuerit a Mcevio.

I cannot help thinking, that, in thefe cafes, the infinitives,

as well as the fubjunctives, are truly verbs, though flripped of

that circumstance which is, in drift propriety of language,

called mood. Nor do the infinitives as thus ufed acquire any
further meaning, in addition to the radical import of the verb

with tenfe, like the proper moods 5 but the fubjunciives after

quod lofe their peculiar meaning as moods, and fignify no more
than bare infinitives.

I think fome more illuftration maybe given to this fub-

jecl, by confidering the import of participles, which partake

of the nature both of verbs and of adje&ives ; and that of

verbal nouns, which partake of the nature and meaning of

verbs and of fubftantive nouns.

It is an acknowledged facl with refpect to participles, and

it is equally true with refpecl to verbal nouns, that, by means

of them, various thoughts, commonly exprefTed by the moods

of verbs, or by the infinitives of them, may be exprefTed with

great accuracy, and fometimes with advantage in compofition,

by enabling us to leflen the number of verbs in a fentence, or

to vary occafionally the flruclure of it. Net; quicquam tibi pro-

dejl morituro tua tent at 10 domuum aeriarum, et cursus tuns circa

polum, though a very crabbed inelegant fentence, has the very

fame meaning with Horace's beautiful lines, and with the

profe verfion immediately fubjoined to it.

Why are not tentatio and cur/us reckoned verbs, as well as

lentafle and percurrijje P They are furely very near akin.

The
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The anfwer given to this queftion by the author of the Effay

on the Origin and Progrefs of Language, and which he fays is

plain, I muft own appears to me very obfcure and unfatisfac-

tory. Nor can I think that the defect is entirely in me, and

that I ought to underftand it ; for I can fpecify what is wanting

to the anfwer which he gives, in order to make it plain and fa-

tisfactory. His anfwer is,

" That it (to wit a verbal noun, like curfus or tentatio) ex-

" preffes no energy of the mind of the fpeaker, who pronounces

" the words ; nor does it affirm that the thing exifts or does not

" exift ; nor does it command that it ihould or Ihould not exift

;

" nor does it wifh that it may or may not exift ; but fimply gives

* us the conception of the mind of the fpeaker.
1
' Page 167.

Before we can fully underftand this anfwer, (which feems

to apply to infinitives as well as to verbal nouns), or of courfe

judge whether it be jufl and complete, or not, we muft know
what the author means by energy, and what by conception, what

more or lefs he apprehends there is in the one than in the other,

or how he diftinguifhes them. Nor can this be known but by

finding what there is in common among all the energies, (for

fomething common among them, even as conceived by him,

it is demonftrable there muft be) and not belonging to any fim-

ple conceptions. We have energy expreffed, and of courfe a verb

eonftituted, even according to his definition of a verb, without

affirmation, when we wifh or command ; without command,
when we affirm or wifh ; without wifh, when we command or

affirm : Yet in all thefe cafes we have equally and indifputably

a verb. How fhall we know what is in common to them all ?

How much of the meaning of a verb is in a verbal noun ?

What is wanting, befides the fufceptibility of mood? Whence
does this fufceptibility of mood arife, or wherein does it con-

fift ? Does it depend on the combination of the notion of time

with that of the proper accident of a verb, which combination

takes place in the infinitive, and even remains in the partici-

ples of a verb, but not in a verbal noun ?

Exijlentia
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TLxijlentia (whether good Latin or not) is the predicament or

accident of being.

Vita is the {late or accident of living. Cafus, obitus, the

events or accidents of falling and of dying.

Cogitatio, leclio, fcriptio, curfus, adifcatio, trucidatio, are the

accidents or actions of thinking, reading, writing, running,

building and murdering.

In Englifh, almoft any noun fubftantive may occasionally be

converted into a verb, by ufing it to denote thofe thoughts, or

combinations of thoughts, fuch as exiftence, flate, event, acti-

vity, intranfitive, or tranfitive, or reflected, and paflivenefs or

being the object or fubject of activity, which are conceived to

conftitute the efTence of a verb.

Water is plainly a noun.

Watered a participle.

To water a verb, without mood.

He watereth, water thou, may it be watered^ it was watered,

a verb with mood.

A watering, a verbal noun, retaining the accident, but not

the import of mood; and nearly allied to the infinitive to water,

in every refpect but that it does not involve the notion of time,

as the infinitives to water, to have watered, l$c. plainly do.

These are but hints. Valeant quantum valere poffint.

I suspect that the author whofe doctrine I am confidering,

has been rafli in limiting the number of moods to three ; the

indicative, exprefling affirmation, (and of courfe negation) un-

der which he comprehends the fubjimclive, as being nearly of

the fame import, and denoting affirmation, only qualified or

conditional ; the optative, exprefling wifliing or praying ; and

the imperative, exprefling command.

I should think the fame kind of reafons that he urges

againft admitting an interrogative mood, namely, that " it is

*' not exprefTed by any different form of the verb, but only

i' by particles, or by a certain arrangement of the words,"

and
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and for rejecting the potential mood, and for making the fub-

junclive only a branch of the indicative, would apply with equal

force againft admitting an optative mood, at lead in fome lan-

guages, as for inflance in our own.

In the following lines,

T'e spectem fuprema mihi cam venerit boraj

Te teneam moriens deficiente manu.

The verbs fpeclem and teneam exprefs very clearly the energy of

wifhing. This modification of thought is denoted in Latin by

inflection, and would be fo in Greek, crz foapw, <re xotTs^oi^i, and

will be allowed to conftitute a perfect mood. But in Englifh it

muft be denoted by a certain arrangement of the words, and there-

fore mould be no mood, any more than interrogation. " Thee
" may I look on when my laft hour fhall come ; thee may I

" grafp, when dying, in my failing hand." / may look on thee,

I may grafp thee, have meanings as different from thofe de-

noted by the fame words differently arranged, as Ccefar was

killed, is from was Ccefar killed f

If I am rightly informed, the Chinefe language has no impe-

rative mood; and thofe who fpeak it are obliged to employ a

very clumfy circumlocution, by means of a verb fignifying

command^ to exprefs the familiar meaning of our imperative.

It does not appear clearly to me, that the fubjunEtive mood
expreffes merely qualified or conditional affirmation in every

cafe, though undoubtedly it does fo in many cafes. In the

following lines of Horace,

Vila fi juris tibi pejerati

Poena, Barine, nocuisset unquam;

Dente fi nigro fie res, vel nno

'Turpior ungai,

Crederem.

Vol. II. G c The
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The word crederem to be fure denotes merely a qualified or con-

ditional affirmation : I might, could, would, or mould believe,

if a certain event took place. But the verbs expreffing this

condition and fuppofition, are alfo in the fubjunclive,- nocuifjct,

feres, after the particle ft. With this particle, they might have

been put in the indicative, and the fenfe would ftill have been
complete, nocuerat, fiebas. The fame thought may be expreffed.

accurately in Englifh, without the ufe of any particle corre-

lponding to ft, and merely by the peculiar arrangement of the

words, jufl as was done with the wifh of Tibullus, " Had
any punifhment ever overtaken you for your broken vows ;

" were but one of your teeth growing black, or even were but
" one of your nails becoming lefs beautiful, I mould believe

" you."

I cannot conceive that the three hrft verbs in this fentence

denote any affirmation at all, conditional or unconditional, but

a very plain fuppofition. And this thought feems to me to be

as well entitled to be called an energy, as Tibullus's wifh ; and

when it is exprefTed (no matter in what way, whether by in-

flection, by augment, or by peculiar arrangement) by a verb,

it mufl be either a perfect grammatical mood, or fomething

very near akin to one.

The very fame kind of thought, to wit fuppofition, is ex-

prefTed by circumlocution, and a kind of metaphor, in the follow-

ing lines.

Pone me, pigris ubi nulla campis

Arbor czjliva recreatur aura :

Pone fub curru nimium propinqui

Solis, in terra domibus negata.

In which pone, though in the imperative mood, expreffes no

command, but only fuppofition or condition. This Captain

Macheatb and Polly Peachum (or Mr Gay for them) underftood

perfectly '?
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perfectly ; and accordingly tranflate the thought very well,

without either an imperative or a particle, by arrangement,

Were I laid on Greenland's coajl,

Were I fold on India's foil.

It may be remarked too, that Horace expreiTes his quali-

fied or conditional affirmation, which is fubjoined to the fup-

pofition by a verb in the indicative, not in the fubjunclive

mood.

Duke ridentem Lalagen amabo.

Macheath takes the common fubjunclive :

'Too foon the half year's night would pafsj

And Polly, the potential,

/could mock the fultry toil.

Omnia novit

Grceculus efuriensj in caelum, jusseris,.ibit.

A little hungry Greek knows every thing ; he will go to hea-

ven, Jhould you defire him. This is conditional affirmation, expref-

fed by the indicative, and fuppofition by the fubjunclive mood.

Ilium et parentis crediderim fui

Fregiffe cervicem.

I could believe that he had murdered his father. This I con-

ceive to be an inftance of the potential mood; if not of the verb

credo, at leaft of human thought.

C c 2 Whatever
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Whatever may be thought of the preceding obfervations,

it muft at lead be admitted, that the moods of verbs may be

confidered in two very different points of view ; either with re-

lation to any particular language, or with relation to human thought,

which muft be fuppofed the fame in all ages and nations. For

the fake of diftinctnefs, I (hall call the expreflions of them, by
inflection or otherwife in language, grammatical moods; and the

thoughts, or combinations of thoughts, fo expreiTed, as well as

fimilar combinations of thoughts, though not always, or per-

haps never expreiTed in the fame way, I fhall call energies, or

modifications, or moods of thought.

With refpect to the former of thefe things in any particular

language, there can be no difpute or difficulty. Any tolerably

good grammar of that language will fhew at once the number
and the forms of them in it ; and the exact import of each of

them, and the proper application of them all, will foon be learned

by attending to the ufe of thofe who fpeak and write that lan-

guage well. But the latter (the moods of thought) muft be

inveftigated in a different and much more laborious way ; by

ftrict attention to our own thoughts, and with fuch aid as the

ftrucTure of language, and obfervation, and even experiment

afford.

All languages, I believe, are very defective in refpect of that

variety and accuracy of combination and of diftinction, which

we know with infallible certainty take place in thought. Nor

do I know of any particular in which language is more defiv

cient, than in the exprefling of thofe energies or modifications

of thought, fome of which always are, and all of which might

be expreiTed by the grammatical moods of verbs. Of this,

there cannot be a clearer proof, than the well known facts,

that we are obliged to exprefs by the fame mood very different

modifications or energies of thought, and that the number of

moods, as marked by inflection or otherwife, is different in

different languages, which, of courfe, do not correfpond fo far

a*
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as to admit of perfect and literal tranflation in all cafes from

one to another, or at leaft not without circumlocution.

Yet, unfavourable as this circumllance muft, at firft fight,

appear to the hopes of one who wifhes to inveftigate the nature

of the moods of verbs, and ultimately to afcertain the nature

of a verb itfelf, I think it is chiefly by attending to it, by con-

fidering what modifications of thought are expreffed by gram-

matical moods in different languages, and by comparing them

•with fuch modifications of thought as are never, or at lead not

ufually, expreffed in that way, and by examining how it comes

to pafs that fome of them are, while others are not fo expreffed,

that we fhall be led to difcover wherein they agree or differ,

that is, to learn the common nature of all, and the particular

nature of each of them, which is the immediate object of

enquiry.

The province of the fchoolmafler who undertakes to teach

any particular language, Englifh, French, Latin, or Greek, ex-

tends no farther than to explain the meaning and fhew the

ufe of the grammatical moods which are found in that lan-

guage which he teaches ; and his fcholars, at lead at an early

period of life, can go no farther.

But the province of the philologift, who wifhes to examine

the ftru<5ture of language, and of the philofopher, who wifhes

to inveftigate the laws of human thought, is much more ex-

tenfive. Every grammatical mood that is found in any one

language, is to him a proof of a correfponding diftinction, or

variety of energy, or modification of thought ; for all men are

by nature capable of learning any language. Nor does he flop

here. From confidering how many energies are expreffed by

grammatical moods, he is led to form a more extenfive and juft

notion of thofe energies, and may naturally fufpecl, and with a

little attention will foon difcover, that there are many other fi-

milar energies, which are not expreffed in any language ; and

to thefe, as well, as to thofe that are expreffed, in fome or

all
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all languages, by grammatical moods, he ought unqueftionably

to direct his attention.

It is evident at firft fight, that a variety of thoughts, or

modifications of thought, may be combined, or conceived and

exprefTed, along with the general meaning or accident denoted

by any verb.

It is equally evident, that only a few of thefe modifications

of thought are exprefTed by grammatical moods in Greek, Latin

or in the modern European languages.

It is alfo evident, that in thefe languages, one grammatical

mood is often employed to denote very different modifications

of, or additions to, the thought, or combination of thoughts,

which is exprefTed equally by every part of the verb, and

which may be found without mood, though not without tenfe,

in the infinitive.

And it is plain alfo, that both thofe additions and modifica-

tions of thought, which commonly are, and thofe which are

not exprefTed by the grammatical moods of any verb, may be

exprefTed by the infinitive of that verb, with the addition and

regimen (that is, marked relation) of another verb. And this

additional or auxiliary verb muft be in the firft perfon, either

fingular or plural, of the prefent tenfe of the indicative mood.

In fome cafes, there may be more than one ftep in this procefs

of refolution, as in interrogation ; but it always terminates ul-

timately in a verb in the prefent of the indicative, and in the

firfl perfon, as the phrafe to be refolved is the expreflion of the

thought of the perfon or perfons fpeaking.

Affirming, denying, teftifying, foretelling or prophecying,

afking, anfwering, wifhing, hoping, expecting, believing, know-

ing, doubting, fuppofing, flipulating, being able, commanding,

praying, requefting, fupplicating, loving, hating, fearing, def-

pairing, being accuftomed, wondering, admiring, warning,

fwearing, advifing, refufing, exhorting, difTuading, encouraging,

promifing, threatening, and perhaps numberlefs other modifi-

cations
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cations of thought, for which I cannot eafily find names, all

admit very readily of being combined with the general import

of a verb, and form with it various more complicated mean-

ings, which are eafily diftinguifhable from one another, and

are not convertible, and therefore mud be different. There

are various degrees and kinds of refemblance or affinity among

them, in confequence of which they admit of being arranged,

and of courfe of having different more general names given

with propriety to the feveral divisions or clafTes of them. And
there is fomething common among them all, to which the name

of energy, without any impropriety (that I can fee), may be ap-

plied. If every one of them had been expreffed in all lan-

guages, by variations as finking as thofe of rvwra, tutttoi^i, and

7wre, they mujl have been acknowledged as diftinct moods of the

verb. They are equally moods or di/iincl energies of thought,

whether expreffed in language or not, if they be but under-

flood by thofe who ufe language ; as for inftance, in the cafe

of the grammatical mood called the imperative, by which we
exprefs occafionally prayer to God, command to a Have, requeit

to a fuperior, advice to an equal or to any one, order as from

an officer to his fubaltern, fupplication to one whom we cannot

renft. Thefefpecific differences of thought were perhaps in fome

meafure expreffed in Greek by the tenfes of the imperative, the

exact ufes and import of which I muft own I underftand but

very imperfectly.

If they could all be arranged under three heads, as the au-

thor of the Origin and Progrefs of Language conceives, affir-

ming, wifhing and commanding ; or if they could all be referred

to one head, affirmation, as many philologifts think they may,
this would be but a fmall addition to our knowledge conr

cerning them, compared to what we might expect: to obtain

by a more accurate examination of them ; and it muft be ac-

knowledged to be fomewhat rafh to attempt to arrange them,
without firft examining them carefully.

The
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The cafe of the moods of verbs is exactly parallel to that of

their tenfes, which is very accurately pointed out and happily

illuftrated by the learned author of the treatife on the Origin

and Progrefs of Language.

Almost every language has its own advantages and difad-

vantages in the expreffing of the various divifions and relations

of time 5 but the conception of thefe divifions and relations of

time mud be the fame in all mankind. So it is with the conception

and the expreflion of moods or energies, and indeed with the

conception of every thing elfe which can be expreffed by verbs,

or by any other words. As in one of his own inftances :
" The

" Lord gave, and the Lord hath taken away; blefTed be the

" name of the Lord." There is a precifion and a beauty in this

ufe of the fimple contrafted with the compound paft tenfe, which

cannot be attained in Latin. Dominus dedit, et Dominus

abstulit ; beneditlum fit nomen Domini. But it might be at-

tained in Greek, by ufing the aorift for gave, and the preter-

perfect for hath taken away. On looking into the Septuagint,

I do net, however, find that this delicacy of expreflion has been

attempted. But the genius of the Greek language has led the

translators to another nicety and propriety of expreflion, which

cannot be attained in any other language, nor indeed explained

without a circumlocution : 'O Kvgio; sk», o Kvgiog aQu'huro- htj

to ovopa Kvgiov ivXoytipsvov. In this paflage, etiuxev is the aorift of

the active voice of the verb fignifying to give; cc<peiXotro is the

aorift of the middle voice of the verb fignifying to take away.

The Greek fentence therefore exprefTes, The Lord gave, the

Lord took away to himfelf, took back to himfelf, or (imply took

back. Dominus dedit, Dominus recepit. If the Greek verb

aQeugew had a preterperfect middle, and if this tenfe of the

middle voice had, like moft other parts of the middle verb, a

kind of reciprocal or reflected meaning, on which points I dare

not prefume to decide, but muft leave them to the judgment

of grammarians, it would be poflible to exprefs in Greek both

the
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the niceties in queftion. Yet it cannot be doubted, that all

mankind are capable of underflanding them perfectly, whether

they ufe a language in which they can be exprefTed by mere

inflections or not.

By means of the fame tenfe and the fame mood, to wit, the

future of the indicative, we are accuftomed to exprefs either

mere futurity, and of courfe a prophecy, or an intention or

purpofe, or a threat, or a promife.

Improvifa Lethi

Vis rapnit rapietque gentes. Hor.

§hw nos cunque feret melior fortuna parente^

Ib 1m u s focii comitefque. HoR

.

Cras ingens iterabimus cequor. Hor.

Ilk Deiim vitam accipiet, Divifque videbit

Permiflos Heroas, et ipfe, videbitur Mis :

Pacatumque reget patriis virtutibus orbem. Virg.

Verberibus cafum te in piJlrinumDave dedam ufque ad necem„

Ter.

§>uarum, qua forma pulcherrima, Deiopeiam

Connubio jungam Jlabili, propriamque dicabo. Virg*

In the two firft of thefe inftances from Horace, we have, I

think, the bare expreffion of what is to come to pafs.

In the third and fourth, we have not only futurity, but in-

tention or purpofe, plainly exprefTed.

The prophecies in the four inftances, from Virgil's Pollio,

are, T apprehend, fomething more than what is exprefTed or un-

derftood in the two firft of the preceding examples, and dif-

Vol. II. D d ferent
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ferent from what is expreffed in the two lafl of them. The
future events mentioned feem to be announced with authority,

or fomething like fupernatural knowledge or information,

which I take to be enential to the notion of prophecy.

But Juno'% promife of a handfome wife to JEolus, and Simons

threatening of a fevere whipping and perpetual imprifonment and

hard labour to Davus, are by no means mere predictions of fuch

good or evil to them, nor yet bare enunciations of the intentions

of the fpeakers to them, but fomething very different ; other

energies^ modifications of thought, or moods, in fo far at lead

as mood is predicable of thought, which I think it is com-

pletely. For if there were two or ten different forms or in-

flections of a verb in any language, or in all languages, to ex-

prefs any one mood of thought, for inftance affirmation, will),

or command, they would not be different moods, but only dif-

ferent forms of the fame mood. This is not altogether an ima-

ginary cafe. In Engliih we have, at leaft in fome parts of our

verbs, two forms or grammatical moods for one mood of

thought ; one of them fimple, and only marked by inflection

of the primary verb ; the other compound, confifting of an

auxiliary in addition to the primary verb ; and in this cafe the

inflection is in the auxiliary verb alone. / write. I do write.

'They wrote. They did write. (They did wrote or they do wrote,

would be folecifms.) Write thou. Do thou write. Every per-

fon, I think, muft acknowledge, that thefe are not inftances of

two indicative and of two imperative moods in Engliih. but

only two forms or expreflions of one indicative and of one im-

perative mood. If fo, then it follows that mood is generally

conceived to be properly an attribute or predicate of thought

alone, while only the expreflion of it, by inflection or other-

wife, belongs to grammatical verbs, juft as the nrft and fecond

future, or the firft and fecond aorift, of the regular Greek

verbs, are not two futures and two pad tenfes, but only two

different forms or expreflions of one future and of one paft tenfe,

which
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which tenfes are uniformly underftood by all mankind. While

the prefent, the imperfect, the aorift, the perfect, the plufquam-

perfect, and the future, are really different tenfes, or expreflions

of different notions of the relation of the general import of the

verb to time ; which expreflions and notions are by no means

convertible, and certainly may be underftood by all mankind,

though they are not found diftinguiflied in all languages. In

fhort, we mud draw no inference with refpect to the nature,

the number, the affinities, or the arrangements of the moods

of verbs, from the inflections or other variations employed in

language, without taking into confideration alfo the relation

which thofe inflections bear to human thought.

I have further to add to thefe remarks on the import of the

moods of verbs, that fuch is the affinity or mutual relation

among them, that they may often, by circumlocution, and the

introduction of an additional verb, and fometimes without any

fuch addition to the principal verb, and merely by a kind of

metaphor, be interchanged, or fubflituted one for another,

without materially affecting the fenfe of the paflages wherein

they occur, and fometimes with the manifefl effect of giving a

more full and particular expofition of the meaning of fuch paf-

fages. This I mention, not for the fake of any advantage that

can in general be obtained by fuch interchange, or fubftitution,

but that I may point out that it is not properly a refolution or

decompofition of the meaning of the feveral moods, as fome

philologifts have fuppofed, and have thought an important dis-

covery in grammar, but a mere circumlocution, and a kind of

paraphrafe of the fhorter and more common expreflion, and

fometimes a mere metaphor, inftead of a literal expreflion of

thought. That it can be no refolution of a more complicated

into feveral Ampler meanings, appears plainly from this confi-

deration, that it is mutual among the moods ; the fuppofed

Ampler being as eafily refolvable into the fuppofed complicated,

as thefe are into them. But of this afterwards. In general,

D d 2 the
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the expreflion by the common, or what we may call the natural

mood, is as clear and intelligible as the circumlocution, or fup-

pofed refblution of it, and much fhorter, and more animated

and forcible, and of courfe more agreeable and proper.

It muft be owned, however, that fometimes there is a great

and manifeft beauty and advantage, not only in point of vari-

ety, but in force and animation of expreflion, obtained by

ufing a mood of the verb, and a form of fpeech different from

what might be termed the natural one, and what would exprefs

the literal meaning of the fpeaker. Thus, in the ode of Ho-
race, already quoted, the ufe of the imperative mood inftead

of the fubjunclive, which would exprefs the literal meaning, ap-

pears to me advantageous, even putting all regard to verfe

out of the queftion. Pone me pigris, &c. Pone fub curru,

&c. is furely more forcible and animated than Si ponerer, or

Si ejfem pofitus^ or fimply pofitns, though the general meaning

be the fame. And Gay's lines, in imitation of thefe two

ftanzas of Horace,

Were I laid on Greenland's coajl^

Were I fold on India's foil,

though highly beautiful, and in one refpecl, I mean the bold-

nefs of the imagery introduced, fuperior both to Horace's

own lines, and to thofe of his tranflator, are lefs animated

than either the original or the tranflation,

Place me where never fwnmer breeze

Unbinds the earth or fans the trees;

Place me beneath the burning ray.

Where rolls the rapid car of day.

All fuch applications of the imperative mood I confider as

metaphorical > underftanding by the term metaphor, the trans-

ferring
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ferring of any word or phrafe, and employing it to exprefs a

thought different from what it denotes in its original, ftricl, and

literal fignification ; which I take to be the very eflence and pro-

per definition of this figure of fpeech.

In like manner, the interrogative mood, inftead of the condi-

tional or fubjunclive, which would fully and clearly have ex-

prefled the literal meaning of the poet, gives peculiar anima-

tion and fpirit to the following lines:

Fervet avaritia miferoque cupidine peEtus f

Laudis amore tumes ?

Are you a covetous wretch f Are you a coxcomb f—If you are a

mifer, If you are a coxcomb , would furely be flat.

And, on the fame principle, fuch expreflions as the follow-

ing, Shall we receive good at the hand of God, and pall we not

alfo receive evil f—Shall I do this great evil, and fin againjl God ?

are more animated and forcible than the plain literal expreflions

of the fame thoughts would be.

It is more remarkable, that fometimes a kind of beauty and

force, not indeed from greater animation, for fimple command
and interrogation, as exprefled by the imperative and interroga-

tive moods, are, I believe, the moft animated enunciations of

thought, but from greater folemnity, may be given by employ-

ing the indicative mood, where either the imperative or the inter-

rogative would fully have exprefled the fpeaker's meaning.

Lydia Die per omneis

T!e deos oro, Sybarin cur properes amanda

Perdere : cur, &c.

Then follow all the articles of interrogation. The general

meaning would have been completely exprefled without the

imperative. Die, and the indicative oro
j yet I prefume no perfon

of
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of tafle and judgment will difpute, that, independently of the

verification, there is a beauty and force in Horace's expremon
far beyond what there would be in the fimple interrogation,

Lydia cur Sybarin properas amando perdere f

The future of the indicative is employed in fome cafes

wherein the imperative mood would exprefs the literal meaning
of the fpeaker ; as for inftance, in the Decalogue, the expref-

fions, 'Thou Jhalt not kill, Thou fljalt not Jleal, Thou JhaIt not com-

mit adultery
', have not the proper future meaning, but are the

mod abfolute commands, or rather prohibitions, much more
forcible, becaufe more folemn, than Kill not, Steal not, &c.

The preceding obfervations on the nature and import of the

moods of verbs, are fo imperfect and fo defultory, that it may
appear very rafh to draw any formal inferences from them. I

hope, however, they are fo far at leaft intelligible and juft,

that the conclufions which I have in view, and which I think

might be fairly deduced from a more ample and more metho-

dical collection of fimilar obfervations, will neither appear ab-

furd nor paradoxical.

They are chiefly the following.

I. That the energies, or modifications of thought, exprefTed

by the moods of verbs, are fuch as may be exprefTed feparately

l}y other verbs, and chiefly by atlive verbs ; or, in the phrafeo-

logy of the author of the eflay on the Origin and Progrefs of

Language, That the energies of the mind of the fpeaker, denoted

by the moods of verbs, are truly accidents, and chiefly actions.

This perhaps the learned author was not fully aware of, elfe

he would not have ufed, in his definition of a verb, a phrafe

which may be fairly tranflated, " A verb is a word chiefly fig-

" nificant of being and of action, of the action of the mind
" of the fpeaker relative to that action," &c. Or, if he had

been aware of this, he mult, I think, have been led to examine

more
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more accurately the nature of the energies, actions, or accidents

denoted ,v
»y the moods of verbs.

Yet, iVom his uniformly employing the term energy to de-

note the general import of all moods, we may prefume, that

he had fome conception of that intimate relation between the

import of the accidents of fome and that of the moods of all

verbs. For he mull have known, that energy, though a com-

pound Greek word, and adlion, though a fimple Latin word,

when applied to the operations of mind, are perfectly fynony-

mous ; and he very properly mentions action as one of the chief

accidents denoted by verbs.

His definition might even be fairly ftated thus. " A verb

*' is a word chiefly fignificant of accident, of the accident of

" the mind of the fpeaker relative to that accident," &c. For

this is only fubftituting the generic term accident for the fpecific

term energy or aciionj fo that the propofition, though lefs parti-

cular and accurate, would dill be true.

II. That the energies exprefTed by the moods of verbs are

chiefly the facial operations of mind, as they have been very

properly termed by Dr Reid ; that is to fay, fuch as imply the

belief of fome other intelligent being to whom they relate, and

which cannot be fuppofed to take place in a folitary being.

III. That the grammatical moods of verbs are concife modes

of expreffing fome of thofe combinations of thoughts, which

occur moll frequently, and are mod important and flriking.

IV. That the number of grammatical moods is limited by

the fame circumftances which feem to limit the variety, preci-

fion, and perfection of language, in other refpects ; and parti-

cularly by the convenience of thofe who ufe it, and who in

general will have no more moods to their verbs, and no more

words or inflections of any kind, than they have abfolute oc-

cafion
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cafion for j and, of courfe, mud often employ one mood as

they do one word, or one inflection, in various fenfes, that is,

to exprefs occaflonally different thoughts.

V. That grammatical moods contribute greatly to the

beauty and perfection of language, by the brevity, animation,

and force, which they give to the expreflion of our mod fami-

liar and interesting combinations of thoughts, which may in-

deed be expreifed, in fome meafure, by circumlocution, and

the ufe of additional verbs, but not with the fame advantages.

VI. That grammatical moods of verbs, like other inflec-

tions of words, exprefs much better than any fucceflion of

words can do, the intimate connection and relation of various

thoughts, which are not fucceflive, but fimultaneous or coex-

istent, and which appear unnaturally disjointed, and in fome

meafure altered, when they are exprefled by a feries of words

denoting each of them feparately and in fucceflion.

Some of thefe concluflons, efpecially the third, the fifth and

the fixth, are fo intimately connected, that it is difficult to con-

fider them feparately ', and as it is of no confequence to keep

them quite diftinct in the following illustrations, I fhall confi-

der them pretty much together, as I conceive they tend to ex-

plain and illustrate one another.

I. The firft of thofe concluflons can hardly be thought a no-

velty, if it be considered that feveral philologifts have main-

tained, that fome of the moods are refolvable into fuch circui-

tous expreflions, by means of other additional verbs. In truth,

they are all, in fome meafure, convertible, though, in ftrict pro-

priety of language, not refolvable, nor even perfectly convertible,

in that way. „

The indicative, which denotes affirmation, is nearly the fame

in mea'ning, and of courfe is nearly convertible, with a verb

of
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of affirming in the firjl per/on (either fingular or plural) of the

prefent of the indicative, and the general import of the primary

verb, without mood, that is, in the infinitive. Titius fcribit,

dico, dicimus, Titium fcribere, quod titius fcribat. I fay, we

fay, that he writes. This kind of expreflion is a mere pleonafm.

But fomething very nearly approaching to it is often ufed in

very folemn language, as in that of the Holy Scripture, and

with a good effect. Verily I fay unto thee, 8cc.

The imperative mood is in fome meafure convertible with a

verb of commanding, fuch as Jubeo, in the firft perfon of the

prefent of the indicative, and the primary verb without mood.

i" nunc, et verfus tecum meditare canoros.

Jubeo te nunc ire -et tecum meditari, &c.

Jubeo, dico me jubere.

In like manner, the optative mood is, in fome meafure, re-

fblvable or convertible by means of the primary verb without

mood, and a verb of wifhing, fuch as opto or cupio, in the firft

perfon of the prefent of the indicative. Te teneam, te fpeclem.

Opto, cupio te tenere, te fpeclare. It has been found unneceffary,

but it would undoubtedly be poffible, and on fome occafions

might be ufeful, to have grammatical moods, either by inflec-

tion or by arrangement, (like may I hold, may I fee) to denote

fpero te tenere, defpero te tenere, confido te tenere, or te fpecla-

turum.

The interrogative mood is not refolvable exactly in the fame

way, by the primary verb without mood, and the indicative of

another verb : there is another ftep in it ; and', after all, the

refolution is flill lefs perfect than in the other moods.

§>uid faciam f Moriar f et Amyntam perdet Amyntas f

The meaning here is more than merely, Cupio fcire quid faclu-

rus fim, utrum moriar necne, num Amyntas femet perditurus ft.

Even Rogo, Jubeo, aliquem, mihi dicere quid faciam, quid debuero

Vol. II. E e facere,
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facere, &c. does not fully exprefs it. The energy of interroga-

tion, in point of thought, admits of a more clofe and perfect,

combination with the conception denoted by a verb, than can

well be exprefled by any circumlocution * ; but it is fully de-

noted by the interrogative mood, as appears by the perfon who
is addrefTed in that mood returning a pertinent anfwer. This,

which is fo manifeft with refpeft to the interrogative mood, ia

equally true with refpecl to all the other moods.

Wonder has a kind of mood appropriated to the expreffing of

it, made out by the addition of a particle, originally of inter-

rogative meaning, to the indicative mood ; at leaft, I think it

is fo in all the languages that I am acquainted with.

§>uam timeo quorfum evadas. Ter.

§>uam pene furvce regna Proferpincv,

Et judicantem vidimus JEacunu Hor.

'Tela quam certo moderatur arcu. Sen.

£>u
y
il ejl cruel—quHl ejl doux d'etre Pere!

Diderot Pere de Famille,

How fearful and dizzy His to cafi one's eyes fo low !

How many thoufands of my poorejl fubjecls are at this hour

afleep! Shakes.

None of thefe fentences are interrogations, or can admit of

an anfwer. They all exprefs (in addition to the general mean-

ing

* I believe the neareft we can come to it is by the ufe of the imperative of a verb

of affirming with the infinitive of the primary verb. '

Die mihi Damceta cujum pecus, an Melibcei ?

Cujus ejl pecus ? Die cujus pecus eft.

Jubeo te mihi dicer e cujus pecus eft*
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ing of the primary verbs) the emotion of wonder, or fome

mixed emotion, of which wonder forms a part. No perfon

can doubt that this energy might have been expreffed by in-

flection of the verb ; and that, if it had been fo, fuch inflec-

tion nmji have been reckoned a perfect grammatical mood, and

might have been refolved, though no doubt but imperfectly,

into a fentence containing the primary verb, (thieo, video, &.c.)

and fome verb, or phrafe containing a verb, exprefhve of

wonder, or fome fimilar emotion. Miror me tarn pene vidiffe

regna Proferpince, miror quantum timeo, minis ejl timor meus,

quorfum evadas. I wonder, tremble, fhudder, to caft my eyes

fo low. I admire, it is admirable, that many of my fubjects

are at this hour afleep.

With refpect to the grammatical mood called the fubjuntlive,

it muft be obferved, that it (like many words in common lan-

guage) has different meanings, or exprefTes different energies,

combined with the radical meaning of the verb, fuch as, wifh,

(already confidered) fuppofition, power, condition, &c. It

muft be in vain, therefore, to look for any one verb, or any

one thought or energy, by means of which the fubjunctive

mood may uniformly be refolved, as the indicative may be by

dico, the optative by opto, the interrogative by rogo, the impe-

rative by jubeo. It is to be refolved occafionally by means of

different verbs, according to the particular energy or mood of

thought expreffed in any inflance. Of this indeed there can

be no better proof than the number of different auxiliary words

which we employ in Englifh to make out what we call the fub-

junctive mood in all its tmfes, fuch as, may, can, might, could,

would, Jhould, which are, by no means, fynonymous and con-

vertible terms, even in this application of them, and yet all

correfpond occafionally to the Latin fubjunctive mood, which

is fimple, and only marked by inflection.

Crediderim, pojfum credere, I might believe ; credidijjem, potui

credere, I might have believed. Condition, ftipulation, fuppo-

E e 2 iition,
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fition, which, though fomewhat different, are very near akinr

are among the moft frequent meanings of the fubjunctive mood-

This meaning, or mood of. thought, may be refolved, to a cer-

tain degree, into an imperative mood (the refolution of which

hath already been fhewn) and the primary verb. An ingeni-

ous etymologifl* has fhewn, that the Greek particle u, and

the Roman Ji, are but contractions of certain parts or in-

flections of the fubftantive verbs, hpi andfu?nj which parts

of thofe verbs have an imperative meaning, Be it fo. The

fame author fhows, that our Englifh particle if is juft a con-

traction of the imperative of the verb give, anciently written

and pronounced gif. Si vis me fiere. Sit, ejlo, quod vis, or

velis me fere. Fac, pone, te velle me fiere. The imperative fac

was often ufed by the ancient writers of Latin in this fenfe ;

pone feldom by them, but often by modern writers ; rrfei was

ufed in the fame fenfe by the Greeks. Indeed, different parts,

both of ndtifAi and of pono, were ufed for this purpofe ; the

Romans, I prefume, imitating the Greeks. It is worthy of

obfervation, that in French, the ufe of the conditional particle

fi fuperfedes completely the ufe, either of the fubjunctive or of

the conditional mood. Si in French always governs the indica-

tive mood. Si je peux, fi je pouvois, fi je pourrai; never Si je-

puiffe, fi je ptffe, in the fubjunclive, nor even ft je pourro'u in the

conditional mood.

As to the circumftance of being fubjoined to a preceding

member of a fentence, and commonly to a verb in the indica-

tive mood, from which the fubjunctive has got its name, the

difference of meaning between the fubjunctive £o employed,

and that of the indicative in fome cafes, and between it and

the bare infinitive in others, is fo minute, that it is difficult to

afcertain it, and perhaps impoffible to exprefs it in words. Ac-

cordingly, we often find, that in tranllating from one lan-

guage into another, thofe three grammatical moods may and

perhaps

* Mr Horne Tooke.
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perhaps muji be interchanged, to preferve the original meaning,

without violating the idiom of the language into which the

tranflation is made. But the ufe of a peculiar inflection or

mood to diftinguifh the fecondary or fubjoined verb from the

fundamental or primary verb in a fentence, often has its ufe
;

and I think, without much refinement, we muft perceive an

elegance, and perhaps too a greater degree of precifion, in thofe

languages in which this nicety is attended to, as in Latin and in

French ; for in our own it is almoft loft fight of. But it muft

be obferved, that it is not every verb fubjoined to another by

the relative pronoun qui, that is put in the fubjunclive mood.

In many cafes, either the indicative or the fubjunclive may be

employed, almoft indifcriminately, both in Latin and in French.

But fometimes the one, fometimes the other, ought to be ufed.

Where the affirmation is certain and pofitive, the indicative

fhould be fubjoined to the indicative.

Heu quoties fidemr

Mutatofque deos flebit : et a/pera

Nigris cequora ventis

Emirabttur infolens,

Qui nunc te fruttur credulus aurea:

Qu i femper vacuam, femper amabilem.

Sperat, nefcius aurce

Fallacis : ?niferi, quibus
Intentata nites..

Cependant je rends grace au zele qfficieux,

Qui fur tous mes perils vous fait ouvrir les yeux.

Jeune et vaillant beros, doNT la haute fageffe

N'est point le fruit tardif d'une lente vieilleffe..

Though in thefe lines of Boileau, there be no verb but ejl,

it is plainly fubjoined to the preceding member of the fen-

tence
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tence by means of the relative dont. Ne foit point le fruh\

would, in the firft place, be bad French, and, in the next

place, would have been a very impertinent insinuation to

Louis XIV. as if his high wifdom had been fomehow contin-

gent, or hypothetical. But Boileau was not a man likely to

fall into either of thefe errors.

On the fame principle, I prefume, the indicative mood is

Subjoined to the indicative, in the following paflage of the

Holy Scripture : Je fuis VEternel ton Dieu, qui f ai tire du

pais d'Egypte, de la maifon de fervitude. The Subjunctive

mood, §hii V aye tire, would manifeftly be inelegant and in-

accurate in this place, where the Subjoined affirmation is pofi-

tive and certain. And for the fame reafon, we Should never

hefitate to exprefs the fame thought in Latin by the words,

Ego fum Dominus tuns Deus, qui eduxi te e terra JEgypti, e domo

fervitutisj and Should be fenSible of a grofs impropriety, if the

word eduxerim were Substituted for eduxi.

But in innumerable inftances, wherein the fubjoined verb

expreSTes any thing uncertain, precarious, contingent, or de-

pendent on the will or power of another, it is put in the Sub-

junctive mood : hence this mood has, in all its tenfes, a fort of

affinity or relation to a future meaning. Still, however, great

latitude is allowed to writers, both in profe and verfe, and is

actually taken by the beft of them, in the ufe of the indicative

and of the Subjunctive moods ; as in the following inftances

from Virgil and Cicero.

Quidfaciat lastas fegetes, quo sidere terram

Vertere, Maecenas, ulmijque adjungere vites

Conveniat: qvje cura Bourn, qui cultus habende

Sit pecori, apibus quanta experievlia parch
,

Hinc canere incipia?n.

Vos,
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Vos,. clariffima mundi

Lumina, labentem ccelo qjjje ducitis annum,

Liber, et alma Ceres; vejiro ft munere Melius

Chaoniam pingui glandem mutavit ariftar

Poculaque invent!s Acheloia miscuit uvis :

Munera vejlra cano. 'tuque cui prima frementem

Fudit equum magna tellus percujfa tridenti,

Neptune : et cultor nemorum c u 1 pinguia Cece

Ter centum nivei tondent dumeta juvenci.-

Enumerare pofifum qjjje sit in figuris animantium, et quam fi-

lers fubtilifque defcriptio partium, quamque admirabilis fabrica'

membrorum. Omnia enim qjjje quidem intus inclufa sunt ita nata,

atque ita locata funt, ut nihil eorum fupervacaneum sit, nihil ad

vitam retinendam non neceffarium.

Cujus quidem admini/lratio nihil habet in fe quod reprehendi

potest ; ex iis enim naturis qvje erant, quod effici potuit

optimum effecliun ejl : doceat ergo aliquis potuijfe melius : fed nemo

unquam docebit : et siqu is corrigere aliquid volet, ant deterius

faciei, aut id, quod fieri not potest, defiderabit.

In thefe pafTages, the fubjoined verbs are marked in capi-

tals. They are to the number of feventeen j yet of them no

lefs than twelve are put in the indicative mood. And it may
be obferved, at leaft with refpect to the two paflages from Ci-

cero, that the meaning exprefTed by the fubjoined indicative

is not diftinguifhable, in feveral cafes, from that which, in

other cafes, is exprelTed by the fubjunctive mood.

These more particular obfervations, and the well known
general fact, that, in our own language, we find means to

difpenfe with the ufe of a peculiar grammatical mood, to de-

note barely the circumftance of being fubjoined, I apprehend

coincide perfectly with the account given of the comprehenfive

and various meanings of that grammatical mood which is

called
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called the fubjuncYive, and amount to a full confirmation of

that account.

II. The fecond of thofe conclufions can fcarce require any

explanation or commentary. The modification or mood of

thought, which is moft commonly exprefTed by a grammatical

mood of a verb, is unqueftionably that of affirmation, under

which we may comprehend negation, or elfe we mull ufe the

more general term propofition, which comprehends them both.

This is exprefTed by the indicative mood. Next to* this, the

moods of thought, moft commonly exprefTed by verbs, are

thofe of command and of interrogation ; the latter (at leaft in all

the languages that I know any thing of) being ufually exprefTed,

either by the addition of fome particle to the common indica-

tive mood, or elfe by fome peculiar arrangement of the words

connected with a verb in that mood. Vidijli, 'Thou faweji or

thou didft fee. Vidifiinef Sawefi thou, or Didfl thou fee f Some-

times, however, it is not exprefTed in either of thefe ways, nor in

any way but merely by the tone of voice of the fpeaker ; and

confequently, when it is written, and read filently, it cannot be

diflinguifhed from a propofition. Fervet avaritia pectus. Lau-

dis amove tum.es. Hence the ufe of points or marks of interro-

gation in writing. The former (command) is commonly ex-

prefTed by a diftincl: grammatical mood.

These three moods are all plainly focial modifications of

thought. No man could be fuppofed even to form (not to fay

utter) a propofition, a queflion, or a command, who did not

believe that there were other intelligent Beings befides himfelf,

who might underftand him. In general too, (for I admit there

may be exceptions to this) the perfon who utters a propofition

wifhes to be believed, he who gives a command wifhes to be

obeyed, he who puts a queflion wifhes to be anfwered, and all

of them wifh to be underftood. Thefe are all operations of

thought,
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thought, which cannot be fuppofed to take place in a folitary

Being.

But there are fome moods of thought denoted by the gram-

matical moods of verbs, (more or lefs perfectly) which are not,

ftrictly fpeaking, focial acts of the mind ; for inftance, wifh-

ing, fuppofing, wondering. Thefe may all be fuppofed to take

place in a folitary being, like Robinson Crusoe in his ifland,

as well as in Cicero in the Forum of Rome.

The greateft part, even of common converfation, conufts

of propq/itionsj and whole volumes, both in hiflory and in fci-

ence, may be, and perhaps have been written, confifting en-

tirely of proportions, and of courfe requiring no other mood
but the indicative.

But in common converfation, and ftill more remarkably in

all buftling and interefting fcenes, commands and queftions

muft occur, and, of courfe, the interrogative and imperative

moods, however formed and marked, become neceffary.

Next to thefe purely focial acts of the mind, or poflibly not

lefs frequent or important even than them, is the familiar and

interefting emotion of wifhing. And this emotion or energy

of thought we often have occafion to exprefs or communicate

to thofe among whom we live and with whom we converfe ;

£0 that although it be not of itfelf, ftriclly fpeaking, a focial

act of the mind, yet it is plainly very near akin to one, and
may almoft be faid to become one when combined with that of

affirmation, as it is when expreffed by the optative mood in

common difcourfe ; for it would not be fo in foliloquy. Now,
thefe are the modifications of thought, which

;
in mod lan-

guages that are tolerably perfect, are expreffed by grammatical
moods in one way or another.

III. The third conclulion, " That the grammatical moods
" of verbs are concife modes of expreffing the moft frequent
" modifications of thought, (and the moft important or in-

Vol. II. F f « terefting
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" terefting of them)" is felf-evident, when we compare them
with the circumlocutions into which it is thought they may be

refolved. But it will be illuftrated more fully than is neceffary

here, in confidering the two laft conclusions.

IV. As to the fourth conclufion, it muft be very plain to us

all, from the experience we have had of different languages,

that none of them are in every refpecl, nay hardly in any re-

fpecl, abfolutely perfect ; and correfponding, either by the va-

riety of words which they afford, or by the modifications,

inflections, and arrangements of thofe words, to all the varie-

ties and niceties of human thought. It is only the molt com-

mon and familiar thoughts or notions that have particular

words in all common languages to denote them, and only the

familiar and frequent combinations of thoughts that have ap-

propriated phrafes to exprefs them. New notions require new
words to denote them, as new combinations of thoughts, of

which the variety is endlefs, require new phrafes and fentences.

In this way, languages gradually improve, at lead in point of

richnefs, copioufnefs, and precifion.

But it is only the moft frequent of all combinations of

thought with that which is the general meaning of a verb, fuch

as affirmation, interrogation, command, wifh, &c. that are

exprefled by fuch infleclions or variations of the primary verb,

as may be called grammatical moods. Thefe are the combina-

tions of thought, in the expreffing of which, circumlocution,

or tedioufnefs of any kind, would be the mod difagreeable and

inconvenient ; and for which, therefore, a quick and fimple

mode of communication is moft requifite. Many other com-

binations of thoughts may be exprefTed by the combination of

different verbs with fufficient quicknefs, and without inconve-

nience or difagreeablenefs of any kind. The number of gram-

matical moods cannot be infinite. It is plainly limited, partly

by the difficulty of contriving a great number of diftinct in-

flections;.
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flections, partly too from the obvious difficulty of remember-

ing and employing accurately even fuch a number as might

undoubtedly be contrived, but much more from there being

no urgent occafion for fuch a variety of them ; many of the

combinations of thoughts to be expreffed by verbs being fo

near akin, that they would naturally be claifed together, and

might be denoted by one grammatical mood, without danger of

any ambiguity or obfcurity j as for inftance, the various moods

of thought which are occasionally expreffed by the grammatical

imperative, or by the future tenfe of the indicative ; all the

distinctions of which moods of thought, both in kind and in

degree, may be fully understood by thofe to whom the dif-

courfe is addreffed, from a variety, of well known or obvious

circumftances. Hence I think it appears very natural, that

though the poflible number of grammatical moods be very

great, (though by no means infinite) the number of actually

fubfifting moods in different languages fhould be very fmall j

and that fome, even of thefe few, fhould occafionally be em-

ployed with little distinction ; the ingenuity and labour of man-

kind in contriving, and their precifion and fleadinefs in em-

ploying fuch moods, being chiefly regulated by the experience

of what they daily had occafion for.

V. The fifth of thofe conclusions refpecting the importance

of grammatical moods towards the perfection and beauty of

language, by the quicknefs, animation, and force, which they

give to the expreflion of our mofl familiar and moft interefting

modifications of thought, can require no other proof but mere
illuftration by proper examples, any number of which may
eafily and readily be found. And from thefe it will plainly ap-

pear, that the moods of verbs are in a manner efTential to elo-

quence of almoft every kind. " L'eloquence" (as M. d'Alem-
bert very juftly obferves, and propofes to define it) " eft le

" talent de faire paffer avec rapidite, et d'imprimer avec force,

" F f 2 " dans
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u dans l'ame des autres, le fentiment profond dont on eft pene-

" tre. Cette definition convient a l'eloquence meme du filence,

" langage energique et quelquefois fublime des grandes paf-

" lions ; a l'eloquence du gefte, qu'on peut appeller l'eloquence

" du peuple, par le pouvoir qu'elle a pour fubjuguer la multi-

" tude, toujours plus frappee de ce qu'elle voit que de ce qu'elle

" entend ; enfin a cette eloquence adroite et tranquille, qui fe

" borne a convaincre fans emouvoir, et qui ne cherche point a.

" arracher le confentement, mais a l'obtenir. Cette derniere

" efpece d'eloquence n'eft peutetre pas la moins puifTante ; on
" eft moins en garde contre l'infinuation que contre la force."

D'Alembert Difcours a VAcademie Fran^oife^ et Reflexions fio

VEloquence Oratoire. Melanges, Vol. II. p. 304, 305. 319.

Of all the moods of thought which are commonly exprefTed

by grammatical moods, the indicative (comprehending the

fimple fubjunclive) though one of the moft important, and

moft frequently employed, is plainly one of the leaft animated

or interefting, from the nature of the thought expreffed by it,

which is merely proportion, that is, affirmation and negation.

Though animation and force be little needed, yet brevity and

quicknefs are of much confequence in the expreffing of this

combination of thoughts. Had we not an indicative mood to

exprefs it briefly, and in one word, our converfation and wri-

ting would be intolerably flow and tedious, and confequently

feeble and difigreeable. We mould be obliged to employ at

leaft two verbs inftead of one, and after all fhould have but 2.

very inaccurate and clumfy expreffion of a thought, which we

fhould wifh to communicate as precifely and diftinclly as poffi-

ble. Fuit Ilium could not be refolved into Dico Ilium fuijfe j

for dico is itfelf an indicative, refolvable in the fame way with

fuitj aio, inquam, q(fero, affevero, &c. me dicere. Without the ufe

of grammatical moods, we could get no nearer to a refolution

of fuit Ilium than ego dicere fuijfe Ilium, Or dropping the in-

flections which ferve to diftinguifli the infinitives from the

moods,
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moods, properly ib called, and taking only the roots or bafes

of the verbs refpeclively, Ego die— fu— Ilium. Any perfon

may eafily try the effect of fuch a refolution of any plain ele-

gant compofition, either in profe or verfe, wherein the indica-

tive and fimply fubjunclive moods are chiefly or folely em-

ployed ; as for inftance, the following beautiful lines of Ovid,

containing an account of Pythagoras.

Vir fuit hie ortu Samius : fed fugerat una

Et Samon et dominosj odioque tyrannidis exul

Sponte erat : ifque licet coeli regione remotus

Mente deos adiit : et qua Natura negabat
* Vifibus humanis, oculis ea pecloris hausit.

Cumque animo, et vigili perspexerat omnia cura,

In medium difcenda da bat: catumquefilentum y

Diclaque mirantum, magni primordia mundi,

Et reru?n cauffas, et quid Natura, docebat :

§>uid Deusj unde nivesj qua fulminis esset origo :

Juppiter, an venti, difcuffa nube tonarent :

§>uid qu ate ret terrasj qua fidera lege me a rent ;•

Et quodcunque latet. Primufque animalia menfs

Arc u it imponi : primus quoque talibus ora

Do6la quidem solvit, fed non et credita, verbis.

In thefe fifteen lines, there are fixteen verbs, either in the

indicative or in the fimply fubjunclive mood. Without the ufe

of fuch a mood, the thoughts exprefled in the lines, fimple and

eafy of apprehenfion as they may appear, could hardly have

been exprefTed intelligibly j or if this, with much labour and

ingenuity, could be accomplifhed, {till the beauty, the charm,

of the compofition would be completely loft. The poet, the

orator, the philofopher, the hiftorian, and indeed every perfon

who has the gift of fpeech, or who makes ufe of language in

any way, has almoft conflant occafion to employ that mood,

and
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and mud feverely feel the want of it, whatever refolution or

circumlocution he might contrive inftead of it. It is evident,

that, in many cafes in real life, a flow and tedious expreflion

of the thought denoted by the indicative mood, fuppofing

that it could be made fufficiently intelligible, would not only

be difagreeable, but might fcarce ferve the purpofe required ;

it might come too late. In 'certain circumftances, a perfon's

life and fortune may depend on his quicknefs in exprefling

what he means to communicate. Even where nothing of that

Jkind is at (lake, the difference between a quick and a flow te-

dious expreflion of thought, is very ftriking and important.

Language is at beft, and after all its improvements, not only

3efs perfect and accurate, but incomparably flower, than

thought ; the quicknefs of which is proverbial, and with

great reafon. I believe it is even in many oafes much quicker

than we are commonly aware of. We all know, that we can,

in a very few feconds, recollect a vaft number of things in

fucceflion 5 fuch as the various circumftances of a ftory, in

which perhaps many different perfons were concerned, and

many different events occurred, or the various fcenes through

which we paffed in the courfe of a long journey. But to tell

fuch a ftory intelligibly, or to defcribe particularly fuch fcenes,

even with the help of the moft perfect language, might be the

work of hours. In a certain ftate of imperfect fleep, in which

dreams moft commonly occur, or at lead are moft diftinct and

beft remembered, the train of thought appears to be incompa-

rably quicker than we can ever make it, while awake, by any vo-

luntary exertion. There is reafon to think, that fometimes a

fudden noife, which, to a carelefs obferver, might feem to

waken a perfon inftantaneoufly and perfectly, may yet give

occafion to a long dream, in an almoft imperceptible interval of

time. I call the dream long, though it may pafs in a Angle fe-

cond or lefs, when it confifts of a great or numerous feries of

imaginary events, the narration of which would be long in

point
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point of time ; like the adventure of the Sultan in the Arabian

Nights Entertainments, who, on dipping his head into water,

had a long and vexatious feries of adventures, for feven years,

as he thought, in the fhort fpace of time in which his head

was in the water. Even when we are awake, a voluntary

train of thought, efpecially when much connected with emo-

tion or paflion, is fometimes fo quick that we are unable to ex-

prefs it in words, or at leaft to do it any juftice in point of

quicknefs. Before we can exprefs even the hundredth part of

it, the reft of it is gone, and cannot be recalled but flowly,

and with much labour. We can often obferve, both in com-

mon converfation, and in public fpeaking, that a perfon hath

gone on much farther in thought than he has exprefTed in

words. Many people cannot tell to "any purpofe either a ludi-

crous or a pathetic ftory for laughing or weeping. The whole

train of thought rufhes on their minds fo quickly as to over-

power them with its full effect, before they have exprefTed

enough to let their hearers know any thing of it, nay fome-

times before they begin to fpeak.

Format enim natura prius 110s intus ad omnem

Fortunarum habitant : juvat aut impellit ad tram,

Aut ad hutnum mcerore gravi deducit et angit :

Mox effert. animi motus interprets lingua.

Some of the mod interefting modifications of thought, I

mean emotions and paffions, exprefs themfelves by natural

language, that is by the countenance, voice and geflure, al-

rnoft as quickly as they are conceived ; and when they are ex-

prefled in this way, they are not only well underftood by

others, but are often in fome meafure communicated to them*

For fuch is the nature of man, that, independently of all reli-

gious precepts, and of all moral confiderations, we are ftrongly,

and often irrefiftibly difpofed to rejoice with thofe that do re-

joice;
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joice, and weep with thofe that weep. This we muft all have

feen, and to a certain degree felt, even in common converfa-

tion. We can often obferve, that one very cheerful, or one

very melancholy perfon quickly communicates his (late of

mind to a whole company. We feel the fame to a (till greater

degree in fcenes of real diftrefs, or of violent emotions of any

kind, and often to a very high degree from exquifite theatrical

reprefentation. The fame principle extends to the fpreading of

the military ardour or of a pannic among foldiers, of civil

fury among a mob, and of religious fanaticifm, fometimes

even among people who did not apprehend any fuch danger to

themfelves.

Next to this inftantaneous and moft effectual expreflion and

communication of thought by natural language, is the quick

tranfmiffion of it by very brief expreffions in artificial lan-

guage. The beauty and force (that is, the quick, and power-

ful, and pleafing, effect) of fuch quick and brief expreffions

has been generally acknowledged, and felt, and admired. The

chief, and fometimes perhaps the only merit of certain apoph-

thegms, or good fayings, confifls in the brevity, and confe-

quently force of the expreflion *. Among the Spartans, this

flyle of fpeaking and writing was fo much admired as to be-

come a matter of ftudy, and confequently fometimes of affec-

tation. It is certain, that many thoughts, which appear flriking

and admirable, when expreffed in one or two words, are feeble

and frivolous, when expreffed at full length, efpecially when put

into pompous language. On the fame principle too, we may
underftand how it comes to pafs, that brevity, and the employ-

ment of few and fimple words, are effential to the fublime in

literary compofition ; which is a well known and important

fad.

We are fo apt to be difgufled with a very full and precife

expreflion of thought, efpecially on fubjects which are familiar

to

* Videfis Plutarch's Apophthegms.
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to us, or at leaft are fuppofed to be fo, that many people who
are accuftomed to the elegant, and often concife and animated,

compofitions of hiflorians, orators, and poets, cannot be recon-

ciled to that accurate enunciation of propofltions and of argu-

ments in proof of them, which is often indifpenfibly neceflary

for Ariel reafoning ; or if they can bring themfelves to liften

to the propofitions and demonftrations of geometry, when ex-

preffed in this way, they will not fo readily admit that there is

the fame occafion for fuch fulnefs and accuracy of expreflion

on any other fubjecT:, not even in metaphyfics ; hence the

vague, inconclufive, and often abfurd reafonings, which have

produced both difguft and diftruft. of fuch fpeculations.

Grammatical language, in general, and efpecially the

modern languages, afford fuch flow expreflions of thought, that

often before we have heard or read the half of a fentence, we

apprehend the meaning of the whole of it, and, of courfe, the

latter part of it is not merely fuperfluous and tedious, but in

many cafes quite difgufting.

If we could exprefs our thoughts by grammatical language

as quickly and concifely as we can by natural language, and

without lofing any thing of that diftinctnefs and precifion

which artificial language gives to the expreflion of them, it

would unqueftionably be a great improvement in language, in

point of agreeablenefs, animation, and force. I doubt whe-

ther it would be equally favourable in fcience. I am difpofed

to think that the flownefs, or even tedioufnefs, of the expref-

fion of our thoughts on certain fubjecls of profound reafoning,

has its ufe, by giving us time and opportunity, and almoft

forcing us, to attend to every particular thing, and its relations

to other things, about which we reafon. But even this has its

limits ; and mathematical demonftration itfelf, as we find it in

the writings of the ancient geometers, is but an abridged chain

of fyllogifms. And it is ftill further abridged in many cafes,

by thofe who are perfect mailers of it, by omitting many of

Vol. II. G g the
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the more minute and eafy fteps which thofe who are well ac-

euftomed to fuch reafonings quickly and eafily fupply for them-

felves, and find pleafure in this quicknefs and brevity ; while,

on the contrary, they are tired and difgufted with that flow

and tedious expofition of every ftep in the reafoning, which to

them is needlefs, but perhaps would be necefTary for the in-

ftruction of thofe of inferior talents and knowledge.

A grammatical language, as quick as thought, and as

concife as natural language, is manifeftly unattainable. But

every approximation to it is valuable. All the moods of verbs,

even the indicative and the fimple fubjun&ive, are fuch ap-

proximations.

If thefe obfervations be true, with refpect to the indicative

and fimply fubjunclive mood, and the plain and tranquil ex-

prefhon of mere proportion, how much more important and

ftriking muft the correfponding differences be, between the

concife and quick expreffions of fuch interefling and animated

combinations of thoughts, as interrogation, command, wifh,

i$c. by the grammatical moods of verbs, and the flow, languid

enunciations of the fame or fimilar thoughts, by circumlocu-

tion and the ufe of additional verbs ?

There is a juft and beautiful obfervation of Longinus,

relating to this fubjecl, which will fairly admit of much more

extenfive application than he has made of it, and is in truth

more important than he feems to have been aware of. He
takes notice of interrogation as a figure of rhetoric, by which

an orator endeavours to render the expreflion of his thoughts

more animated and forcible. T< £' sjsma cpuy.iv rag wevartig re xett

zpurri<nt$ ; agec ax, avraig raig ruv -fffflfAowajv etdoffouaig TccpcczroXv

ii^irpaxrortpa xai eoftagartpa ervvrsivsi ra Xtyopeva ; LoNGINUS dc

Sublirn. Sect, xviii. This opinion he illuftrates, in fome mea-

fure, by the manner in which he exprefTes it, namely, by the

ufe of the very figure of interrogation of which he is treating

;

and ftill better by a very apt quotation from the fir ft Philippic

of
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of DEMOSTHENES. H (BxXstrds, sits pot, wsguovrsg etXX^Xwv vvvb&vsffbcu

zaroc rqv ccyopcw, \syzrcci rt kocivov; ysvoiro yag uv ri Kauvorsgov, q M-ocksouv

uvqg AOqvaiovg KCirocToXs^uv, xa; rcc ruv "EWtjvoov tiioiKav ; rsQvqits QiXik-

rog ; ov y,a, At 1 aXX' a.<rdsvsr ri ($' v^iv diaipsgst ; &c.

The juftnefs of Longinus's remark on this pafTage, and

indeed his general obfervation with refpect to the animation and

force of interrogation, employed as a figure of rhetoric, can,

I think, admit of no difpute. But even the truth of it, and

our ready acquiefcence in it, implies that he was, and that we
too are, fenfible of fomething more animated and forcible in

an interrogation, even literally employed, as in common life,

than in a circuitous expreflion of the fame thought ; elfe it

never could have been employed, nor thought of, as an ani-

mated figure of fpeech.

Even the fimple interrogation, Who is that? is evidently

more animated and forcible, as well as more concife, than I de-

fire you to tell me who that is, or / defire to he informed who that is.

The fame is equally obvious with refpect to go, come, do this,

te fpeclem, te teneam, vy.iv y,sv dsoi dotev, if we compare them with

/ order you to go, I command you to come, I defire you to do this,

cupio te fpeclare, opto te tenere, "k(trroy,u,i rag 6sxg vy.iv hdovoit, or,

"hsy— Xitra-— Qsvg vyuv lo— ; which is employing merely the

roots, without any inflection whatever of the three verbs, the

meaning of all of which, to wit, affirmation, wifh, and giving,

is briefly, but fully and clearly, and confequently forcibly ex-

prefled by the Greek optative hoisv.

The more urgent the occafion is, and the more interefted

the paflions become, the more important is the brevity and

force of thefe moods to the expreflion of our thoughts. This,

which is obvious even in common life, is ftill more ftriking in

thofe animated and interefting reprefentations of real life, which

we have in dramatic poetry ; to a great part of which it may
fairly be faid that thefe moods are effential.

G g 2 In
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In the great difcovery fcene in Oedipus Tyrannus, there are not

fewer than 150 interrogative and imperative fentences ; any one

of which would be murdered, and the effect of the fcene

fpoiled, by ufing circumlocution by means of a verb of afking

or of commanding.

In the paffionate fcenes of Lear and of Othello, feveral hun-

dreds of fimilar inftances may eafily be found.

In the difcovery fcene in Douglas, fome of the fineft ftrokes

of paffion, of anxiety, of wonder, of horror, of eager curiofity,

are conveyed by means of the moods of verbs, and would be

loft in any circumlocution.

Was he alive f

Inhuman that thou art

How could/l thou kill what winds and tempejls /pared P

Even Rowe, amidll all his golden verfe, was not unmind-

ful of the force and animation which the moods of verbs give

to the expreflion of thought.

Does be f Docs Hajlings 9

Reward him for the noble deed, juft Heaven.

For this one action, guard him, and dijlinguijh him,.

With fignal mercies, and with great deliverance
;

Save him from wrong, adverfity, and fhame ;

Let never fading honours fiourijh round him \

And cotifecrate his name even to time's end j

Let him know nothing elfe but good on earth,

And everlafting blelTednefs hereafter.

The poor, forfaken, royal little ones !

Shall they be left a prey to favage power ?

Can they lift up their harmlefs hands in vain,

Or cry to Heaven for help, and not be heard ?.

Impomble !

Go
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Go on, purfue, affert the facred caufe, Jiand forth and

Jave. fane Shore, acl 4. fc. 1,

Alas ! / never wrong d you—
Oh ! then be good to me, have pity on me \

'Thou never knewft the bitternefs of want,

And mayft thou never know it. Oh ! beftow.

Some poor remain

Allow me but

The fmalleft pittance. ASl 5.

The genius of Sophocles and of Shakespeare, and the

talents of Garrick and Siddons united, could not make fuch

fentiments as thofe of Lear, and Othello, and Oedipus, and Lady

Randolph, and fane Shore, interefting, or even tolerable, to any

reader or fpectator of tafte and judgment, if they were exprefTed

in minute detail, by fuch circumlocutions as the grammatical

moods of verbs may be refolved into.

The fineft inftance that can be given, or indeed fuppofed, of

the truth of this principle, we have in Homer, in the admira-

ble fpeech of Priam to Achilles, when he goes to beg the body1

of his fon Heclor. This fpeech has been univerfally admired,

as perhaps the moft eloquent that ever was compofed. Though
it be exquinte in every part, the exordium, and indeed the very

firft fentence of it, is by far the mofl ftriking and eloquent

part of it. This too Homer feems to have felt and understood

perfectly ; for he makes Priam repeat the fame thought, and

almoft in the fame words, at the end of his fpeech, by way of

peroration, and with a very happy effect. When Priam enters

the tent of Achilles, and throws himfelf at his feet, his addrefs-

to him is moft Angularly ftriking.

Think
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Think of thy father, god-like Achilles, old like me, and on the

brink of the grave. Poflibly there is a force and propriety in the

ufe of the aoriftic imperative pvrirou, inftead of the prefent im-

perative, which would be more intelligible to Homer's coun-

trymen than it can be to us. Perhaps to them the difference

between thofe two forms of the imperative mood might be as

great as it is to us between think of and be thinking of the im-

perative of the aorift being a more vehement, fudden and

urgent requeft or command than the imperative prefent pmov,

but yet not difrefpectful, like the imperative perfect ^g/^co,

which, I believe, might be addreflfed to a Have, but could not,

with propriety, be employed by a fupplicant to an equal or to

a fuperior.

Some nicety and delicacy of this kind feems to be expreffed

in the conclufion of Priatn's fpeech, by the ufe of the impe-

rative prefent of one verb, and the imperative of the aorift of

another, in the fame line.

AXh Mttao hag A%i\ev, uvrov r eXerirov,

M.vqtra,yjZi>og <ra vcirgog'

Aideto, ai^ov, cufoov, is the imperative prefent of c&ifoopoii ; eXitjirov

is the imperative of the aorift of eXsa>. The former feems a

more tranquil and cool requeft, or rather advice or fuggeftion,

and refers to a continued, or frequently repeated, action, ftate,

or habit, to wit reverence to the Gods. The latter is a more

urgent fupplication for immediate pity and favour ; as if he

had faid, Be ever mindful of your duty to the Gods, and injlantly (or

at this time, moment, Itfc.J have pity on me.

Whatever may be thought of thefe fpeculations and re-

finements, it can never be doubted, that if, inftead of the

imperative mood, we were to ufe a circumlocution, to exprefs

the warm and vehement fentiments of Priam, it would be in-

fupportable ; Xnrtroftai tri pvyfrcKrOou «rs noirgog—a<^e«r#a< rag &zag—
mvtov iXiria-oci. Such a flow and languid expreflion would have

fuited
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fuited ill with thofe fentiments and actions which Homer attri-

butes to Priam. Indeed his actions, without his fpeaking at all,

would have been more pathetic and perfuafive than they would

have been with fuch imperfect and improper expremons of his

thoughts ; but by means of the moods of verbs, it is poffible

to unite, to a certain degree, the advantages both of natural and

of artificial language.

We have many inftances in poetry, as well as in oratory, of

the figurative ufe of fuch moods as I have juft now been con-

fidering, and the effect of it, in enlivening and enforcing the

expreffion of the poet's fentiments, is very finking.

Can Jioried urn, or animated bujl,

Back to its manfion call the fleeting breath f

Can honour 's voice provoke the fdent dujl ?

Or flatfry Jooth the dull cold ear of death ?

What female heart can gold defpife f

What cafs averfe to.fifhf Gray.

But while I thus point out how great a fhare the concifenefs

of the expreffion of many thoughts, by means of grammatical

moods, has in giving animation and force to language, I beg

it may not be thought that I impute the animation and force

of fuch expremons entirely to that concifenefs. Many of the

thoughts to be expreffed are in themfelves highly animated and

interefting ; and, on this very account, concifenefs in the expref-

iing of them is peculiarly agreeable, and even neceffary.

VI. The fixth and laft conclufion refpecting the import of

the moods of verbs, is very intimately connected with the pre-

ceding. It relates not merely to the brevity and quicknefs of

the expreffion of thought, but to the intimate combination,

and fimultaneous exhibition, of the figns of thoughts, which

thoughts
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thoughts are themfelves co-exiftent, and moil intimately com-

bined. To this great property of thought, which has never

yet been considered with that attention which it deferves, in-

flections of words, and efpecially the moods of verbs, do fome

kind of juftice ; while circumlocution of every fort, even though

it exprefs all the different thoughts, does manifeft violence.

To explain this fully, would require a much longer and

more elaborate difquifition concerning the nature of human
thought than would be proper here. It may, however, be, in

fome meafure, underftood, by obferving, that grammatical

language, though the nobleft of all human inventions, or, as

fome conceive, an art beyond the reach of our unaflifled fa-

culties, and imparted to us by a kind of immediate infpiration

from Heaven, is, by no means, abfolutely perfect, nor even

capable of ever becoming fo. It anfwers admirably well for

denoting many of our thoughts, either fingly, or in various

relations, particularly in fuccemon, and is even fubfervient to

the precifion and fleadinefs of thought, by the fubdivifion or

decomposition of the mafs of thought which it requires, and

obliges us to make, not merely for the inventing, but for the

learning, and the occafional ufing, of language. It is indeed

in many ways the chief inftrument in the improvement of hu-

man reafon. But in one very important refpect, it is almofl in-

congruous with the nature of that thought which it is employ-

ed to reprefent.

The artificial figns, whether audible or vifible, that we ufe

in grammatical language to denote our thoughts, are neceflarily

arranged, either in the order of time, or in that of place ', and

when we fee the vifible figns arranged in the order of place,

(as in reading) we attend to them, and occafionally give them

audible utterance in the order of time.

But our thoughts themfelves are not arranged in either of

•r.hofe ways. It is felf-evident, that thoughts cannot be arranged

in the order of place ; at leaft this will be felf-evident to every

perfon
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perfon who can {hake off the long eftablifhed philofophical hy-

pothefis of ideas, or images of things in the mind, as fubfer-

vient to thought ; or even who will take the trouble to diftin-

guiih between fuch fuppofed images, which, like thofe of a

magic lanthorn, may be conceived to be arranged in place, and

the thoughts correfponding to them. And I believe it is equally

certain, though not equally evident, that many of our thoughts

are not even arranged in the order of time, but are related to

one another in a very different manner, which is well under-

ftood, as being perfectly familiar to us, but which cannot be

reprefented merely by the arrangement of words.

That many of our thoughts are arranged in the order of

time, or, in other words, that there is a train or fucceffion of

thought, is, I think, too evident and generally acknowledged to

require either proof or illuftration ; and this relation among our

thoughts may be fairly and completely reprefented by the fuc-

ceffion of audible words, and of courfe with fufficient pro-

priety by the arrangement of vifible words.

But this is perhaps the leaft important of all the various re-

lations of thought. Befides the train or fucceffion of thoughts

in time, there is often at once a great combination or mafs of

thoughts varioufly related to one another. Such a mafs of

"thought we fometimes wifh to impart entire and all at once ;

fometimes we wifh to analyfe it, to break it down, as it were,

and either to attend to it ourfelves, or to impart it to others,

that they may attend to it, piece-meal.

For the latter purpofe, the arrangement of words in gram-

matical language is admirably well adapted ; for the former,

it is in a great meafure unfuitable. It gives disjointed, and in

fucceffion, thofe thoughts which we have united and fimulta-

neous, and wilh to communicate in the fame way.

Hence the importance of the great principle of inflection in

grammatical language, and its fuperiority to mere arrangement

of words : Hence too the fuperiority of thofe languages which,

having many and diftinct inflections, admit of great variety

Vol. II. H h of
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of arrangement. This is fcarce required for mere reasoning,

but is of great value in poetry and eloquence, not only in point

of found, but fenfe, both with refpect to the force of it, and
the juftnefs of the expremon of the various complicated and fi-

multaneous relations of the things conceived.

Now, to inflection the moods of verbs plainly belong ; and
by them we exprefs the fimultaneous combinations of the

thoughts or energies of affirmation, interrogation, wifh, com-
mand, and many others, with the thought or accident exprefTed

by any verb ; and when we exprefs thefe combinations by refo-

lution or circumlocution, by means of two or more verbs, we,
in fome meafure, feparate in words what was molt intimately

blended in thought, and reprefent as fuccemve what we con-

ceived, and wifhed to impart, as fimultaneous.

This doctrine will not be admitted by thofe philofophers

who have aflumed or admitted as a principle, that a perfon can

have but one thought (or idea) at once. But this principle I

difregard, as I know of no proof of it, and as it feems to me
inconfiftent with many obvious phenomena, and even repug-

nant to direct confcioufnefs. 1 fufpect that it has been adopted

in confequence of very carelefs obfervation, both of thought

and of language ; and I think it of fome confequence to be aware

of the error of fuch an opinion ; for though it may appear,

at fir ft: view, of little importance, whether we admit the fimul-

taneous prefence, or only the immeafurably quick fucceffion of

different thoughts, yet the difference of thefe two principles

may be found very great, on tracing their feveral confequences.

With refpect to the moods and other inflections of verbs, I

cannot think it fhould admit of doubt, that they are employed

and underftood to denote combinations of fimultaneous thoughts,

no one of which can reafonably be faid to occur to the perfon

fpeaking, or to be apprehended by the perfon hearing, before

the reft. SpeBo, fpecle?mu, fpetla, fpetlaverwit
,
fpeclavitne f

All nouns, even proper names, denote a congeries of circum-

ftances,
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ftances, or a mafs (not a train) of thoughts, whic 1

are conceived

at once, and cannot be feparated and confidered in fucceftion,

but by a very laborious effort. Many fingle words, for exam-

ple prepofitions, and moft fentences, denote fome kind of rela-

tion ; but we cannot, I think, conceive a relation, without

thinking at once of the things (two or more) that are related,

as well as of the relation (both in its generic and in its fpecinc

nature) that fubiifts between them.

Mathematical proportions are expreflions of co-exiftent

thoughts, the objects of which (at lead in pure geometry) bear

no relation at all to time ; and thefe, to be conceived rightly or

at all, mufl be conceived at once. Any ordinary perfon can do

this with refpect to an axiom, or even a very iimple propor-

tion ; and good mathematicians can do it with refpecl to very

long and complex theorems, fome of which ordinary people

find almofl infuperable difficulty in apprehending. Part of

this difficulty (as I feel very plainly in myfelf ) arifes from the

number of things and relations that are to be thought of at

once, and accordingly is not immediately removed, nor is it

obviated, by even the moft diftinc"l and juft conception of every

one of thofe things and relations taken fingly. Correfponding

to this difficulty in a learner, and juft the oppofite of it, is that

of a teacher of almoft any fcience, and often of a fpeaker, ei-

ther in a public afTembly or in common converfation, who may
have a clear and juft conception of a great mafs of thought,

which he wifhes to communicate to others, but can fcarce con-

trive to do fo, nor knows he well where or how to begin ; and

perhaps when he has begun right, or at leaft diftinctly, foon

falls into fuch confufion and perplexity, as makes him almoft

or quite unintelligible to his hearers, even when he under-

ftands himfelf perfectly, and may know that another, more

fortunate in the talent of communicating thought, has helped

him out, or exprefTed diftinctly and properly that very meaning

which he was endeavouring in vain to convey to his hearers,

H h 2 though
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though as well acquainted as the other with the proper words to

denote every portion or fragment of the great congeries ofthought.

There is reafon to think, that there are much greater dif-

ferences among mankind, with refpect to that capacity or com-

prehenfivenefs of mind, by which they take in, or attend to, at

once, a variety of objects and relations, than there are with

refpect to the conception or fimple apprehenfion of any one of

them by itfelf. And that comprehennvenefs of mind, which

is in truth a mod valuable talent, both with a view to fpecula-

tion and action, may be improved by various means, efpecially

by frequent exercife, and may be afiifted by many expedients.

A person who, when he nrft begins the ftudy of mathe-

matics, can apprehend only the axioms and the fimpleft propo-

fitions, after a few months or years employed in that ftudy,

will eafily apprehend, not only the proportion, but the demon-

ftration of complex theorems, which are maffes of co-exiftent

thoughts, that could not be expreffed by the fucceflion of words

in lefs than feveral minutes, nor by the arrangement of words

in lefs than feveral pages.

The fuccemon, and even the beft arrangement of words are

found fo unfuitable for the expreflion of fuch combinations of

thoughts as occur in many mathematical propofitions, that other

expedients are very generally and properly employed to aflift us in

making or in communicating thefe complex operations of thought.

Diagrams and algebraical formulae anfwer thefe purpofes ad-

mirably .well. Neither of them, ftriclly fpeaking, is eflential

to mathematical demonftration ; but both of them are highly

ufeful in it, and many good mathematicians would be at a

ftand if they were deprived of them. A good conJlruGiion or

diagram will fuggeft inftantaneoufly the whole congeries of

thought which conftitutes both the propofition and the demon-

ftration of a theorem. A good exprejjlon in algebra anfwers

nearly the fame purpofe ', and fuggefts, almoft inftantaneoufly,

fuch a mals of thought, without confufion, as never could

have
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have been conveyed by common words in fucceffion and ar-

rangement, by reafon of the great length of time required to

ntter or to read them ; in the courfe of which time, many of

the particular thoughts compofing the mafs would be gone, be-

fore others were fuggefted or produced, with which they ought

to .be combined, to enable us to perceive their various re-

lations.

The analogy between the diagrams and formulae of mathe-

maticians, and the moods of verbs, and other inflections of

words in common difcourfe, which I endeavour here to point

out, is not fo diftant as may at firft fight appear. They agree

in this, that all of them exprefs, infinitely better than any fuc-

ceflion or arrangement of words can do, combinations of

thoughts, which are almoft or perfectly co-exiflent, and which,

by means of them, are apprehended more juftly, more qiiickly,

and more forcibly, than otherwife they could be.

And let it be remembered, that the objects and relations

which occupy the minds of geometers, though more abflrufe,

and requiring a greater voluntary effort of thought, than

thofe which engage the attention of ordinary men, are not

more numerous or complicated, but in general much lefs fo
;

and that they admit more eafily, and with lefs injury, of be-

ing broken down, and given fucceffively, at leaft with a view

to demonftration, in which no great quicknefs is required.

Hence, in a great meafure, the clearnefs and force of mathe-

matical reafoning.

The mafTes of co-exiftent thoughts which we often meet

with in common difcourfe, or in elegant compofition in full

periods, are of incredible extent, as appears on our endeavour-

ing to analyfe them, and exprefs in detail the various parts of

the complicated meaning which we apprehend.

The firft feven lines of the Iliad, containing about forty-

words, and the firft fixteen lines of Paradife Loft, containing

about one hundred and twenty words, denote refpeclively a

mafs
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inafs of co-exiftent thoughts, not a train of fucceffive thoughts.

The thoughts exprelTed in them are much more numerous than

the words, as plainly appears on endeavouring to explain or

define all the words, even in their mod general radical mean-
ing, which is rendered ftill more complicated, that is, expref-

five of more thoughts, by the inflexions of many of them,

efpecially in the Greek lines. We can attend to different parts

of that mafs of thought, at our pleafure, regardlefs of the reft,

or we may take in, more or lefs clearly, the whole at once, as

the authors certainly did in compofing the lines ; or we may
attend accurately to the meaning of every word fingly. And
if this be done very fiowly, and with long intervals between

every word, the meaning of the whole lines, as a fentence or

period, will be loft ; nor can we, in fuch a way of reading or

pronouncing Homer's or Milton's lines, make fenfe of them,

but by a voluntary and painful effort of memory, to retain, or

recal, the former words and thoughts, till the latter are fug-

gefted and duly combined with them. The words of the fineft

period that ever was compofed, when read or uttered one by

one at the interval of a few minutes, or even feconds, will no

more have the effect of the period properly read or uttered, in

point of thought, than an equally flow founding of the various

notes in a piece of mufic will have, in point of melody or

harmony, the effect of the mufic properly performed ; or than

the fucceflive and flow inflection of the different rainbow co-

lours will have, in giving the perception of white, which they

would give, if contemplated at once properly blended, or even

if contemplated in very quick fucceflion.

After all, perhaps the beft illuftration of this important

principle is that of the Indian orator, mentioned in the Origin

and Progrefs of Language, Vol. IV. p. 22. "I have heard a

" ftory" (fays the learned author of that work) " of an Indian

" orator, who, at a congrefs or talk, as they call it, with the

" then Britifh governor of Florida, Commodore Johnston,
" being
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being frequently interrupted by the interpreter, who flopped

him in order to explain to the governor what he faid, at laft

loft patience ; and, fays he, / eon bear this no longer. My
difcourfe, cut thus into pieces, can have no more effe5l than the

water could have on that great heajl of yours, (pointing to a

faw-mill at fome diftance) if it were to fall upon it drop by

drop. Now, this orator mull have had as perfect an idea

of the flumen orationis
y
and the effects it produces, as a Ci-

" cero or Demosthenes." The fame author has many juft

and ftriking remarks on the force, the beauty, and the cojnpre-

henfivenefs of compofition in periods, (page 239, 240.) and of

inflection of words, (page 14. et paffim.) And all of thefe ob-

fervations may fairly be applied to the moods of verbs. What
proper periods are to very great and complicated maiTes of

thought, inflections, including moods, are to the more familiar

and fmaller combinations of thoughts, which we almoft every

moment experience, and wifh to exprefs united as we conceive

them*
* * # *

As I think it of effential importance, in all fcientific investi-

gations, never to blend hypotbefes, or matters of opinion,

with evident matters of fact, and flrict inferences by induction

from them ; it is proper to point out, that no hypothecs what-

ever, with refpect to the original ftate, or the formation, or

the improvement, of language, is affumed in this Effay.

It has generally been fuppofed, or taken for granted, in all

reafonings about the theory of language, that, in a very early

period of its progrefs, perhaps from its very origin, it was rude

and fimple, almoft deftitute of inflections, (fuch as the moods
of verbs) and in a great meafure or wholly monofyllabic ; and

that all manner of inflections and modifications, by compofi-

tion, by augment, or otherwife, were gradually given, in a flow

progrefs, to thofe monofyllabic roots, by deliberate human
contrivance.

That
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That this has taken place, to a certain degree, in many-

languages, and to a very great degree in fome, cannot be dis-

puted. In Greek, for example, we can, with the greateft eafe,

refer fome thoufands of words (counting every variation by
inflection, by augment, or by compofition, as a different word)

to one fimple root, fuch as Xey.

In fome languages, it feems probable that the ufual progrefs

and improvement has not taken place, they remaining very long

in a monofyllabic ftate. This has certainly been the cafe with

the Chinefe language, for fome thoufands of years ; probably,

in part at lead, the confequence of that great, civilized and

ingenious people perfifting in the ufe of hieroglyphic characters,

immediately fignificant of thought, without any direct relation to

audible words, like the Indian figures that we ufe in common
arithmetic, and never adopting the noble invention of alpha-

betic characters, directly expreilive only of founds, the combi-

nations of which founds are immediately fignificant of thought.

But fome ingenious men have been of opinion, confirmed,

as it is faid, by actual obfervations of the languages of fome

very rude nations, efpecially in America, that fome languages

at lead:, perhaps all, were, in a very early period, polyfyllabic

to a moft inconvenient degree m

, the words of them being very

long, and fignificant of very complicated meanings, like

phrafes or whole fentences of ours. It has been thought, that

thefe unwieldy long words may have been gradually broken

down into fhorter, and even into monofyllables ; which, in a

further progrefs, might be varied again by inflection and other-

wife.

It is certainly conceivable, and not very improbable, that

mankind, in their firft rude attempts towards forming a lan-

guage, might not perceive the vaft advantage to be gained by

fubdividing, and breaking down as it were, the great mafs of

thought which they conceived, and wifhed to communicate.

They might attempt to give utterance by one word to all the

mafs
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mafs of thought which they had to exprefs. Thus, Give me a

bow, might be exprefTed by one word j Give me food, by ano*

ther ', I faw a friend, an enemy, a beaji, a man, a woman, by as

many different words ; no diftinclion being made between noun

and verb, agent or fubject, mood or accident. But the incon-

venience of fuch a language would foon be felt and gradually

remedied ; and the firft and moft natural ftep would be to em-

ploy the fame word for give, whatever was to be given, one word

for fee , whatever was feen, and to employ different nouns to

denote the fubftances given or feen. But this implies the pre-

vious exercife of a faculty of a higher order than that of di-

viding the voice, or forming articulate founcjs. The fame

power that has made us Msgortg, hath alfo taught us to divide

our thoughts. Indeed, without this nobler faculty, which

feems to be denied to all the inferior animals, and is fcarce per-

ceptible in man during the firft months of his life, the other

would be of little value. Several animals have learnt to divide

the voice, or to articulate, better than many unfortunate indi-

viduals of our own fpecies, who were deficient in the proper

organs of voice and fpeech ; but none of them have ever learned

to make ufe of fpeech as we do. They probably always, and

children for fome time, make no attempt to feparate or analyfe

their thoughts. Till that be done, which our fuperior faculties

foon enable us to do, the very fundamental notions of the parts

of fpeech cannot be conceived, grammatical language cannot

be contrived, nor even if it were prefented to us ready made,

m all the perfection of the Greek of Demosthenes, could it be

either learned or employed.

On the former fuppofition, (page 247.) the moods of verbs

mull be conceived to be added to them in the courfe of the

formation or improvement of language.

On the latter fuppofition, they mud be conceived to be re-

tained in language, and to be a remnant of a very rude polyfyl-

Vol. II. I i labie
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labic ftate of it, which, though inconvenient on the whole,

had fome advantages.

Some exprejjions occasionally employed in this Differtation,

may feem to favour or to imply the former fuppofition. But

that is not meant. Neither hypothefis is affumed in the reafon-

ing. Thofe expreflions have always been employed with cau-

tion and diftruft, and merely in compliance with cuftom, a

deviation from which might have feemed to imply the oppofite

hypothefis, and would have required a new, and, in fome mea-

fure, an embarrafTed and uncouth mode of expreflion.

Both hypothefes are equally indifferent to this Theory of the

Moods of Verbs, which is independent of all hypothefes, and

does not extend to the hijlory of the firfl appearance of moods,

nor to the queftion, whether they be added to language in its

progrefs, or retained in it when perhaps many other inflections

were laid afide. They may be partly both, or their hiftory may
be different in different languages. All that is attempted in

this Theory of the Moods of Verbs, is only to inveftigate the

nature and import of them more accurately than had been

done before, and to fhew what valuable, and almoft indifpenfi-

ble purpofes they actually ferve in the communication of

thought.

VII.



VII. An Essay on the Character of HAMLET^ in

Shakespeare's Tragedy of Hamlet. By the Re-

verend Mr Thomas Robertson, F. R. S. Edin„

and Minijier of Dalmeny,

[Read by Mr DALZEL, Secretary, July 21. 1788.]

THE CharaBer of Hamlet, has been varioufly judged of

by critics, and what might be expected, it has been dill

more varioufly reprefented by performers upon the flage.

Shakespeare himfelf feems to have apprehended that this

would happen ; and that injuftice would be done to a hero, who
probably, in his eftimation, ranked higher than any other that

he has brought into the drama.

When Hamlet was dying, he appears, upon this account,

to have made him fpeak as follows to Horatio.

Horatio, I am dead ;

Thou liv'ft ; report me and my caufe aright

To the unfatisfied.

Oh good Horatio, what a wounded name,

Things {landing thus unknown, fhall live behind me.

If thou didft ever hold me in thy heart,

Abfent thee from felicity a while,

To tell my tale.

Hamlet was here in a fituation in which men in general

fpeak truth; and he was befides fpeaking to a confidential

I i 2 friend,



252 An ESSJr on the

friend, who could not be impofed upon ', a friend who, from

the ftrongeft pofTible attachment to him, had been about to

put an end to his own life, but was reftrained from his pur-

pofe, in order to explain to a " harm world," the ftory of

Hamlet, after he was no more.

And when Hamlet dies, Horatio pronounces this eu-

logium :

Now cracks a noble heart! good night, fiveet prince

j

And flights of angels fing thee to thy reft.

Shakespeare, in thefe paQages, not only refers to the par-

ticular part which Hamlet had acted, with refpect to the

ufurper, (which he calls Hamlet's caufe) and which, upon

being explained, would vindicate what he had done. He
plainly intimates by the mouth of Horatio, his own idea of

Hamlet's character, in all other refpects ', as not only he-

roic and fplendid, but perfectly confident, amiable and juft ;

and further, from the danger that Hamlet himfelf, as well as

his caufe, might be expofed to the cenfure of the unfatisfied, he

feems ftrongly to infinuate, that the character could not be com-

prehended, unlefs an enlarged view were taken of it, and of

the different fituations in which it had been placed.

Hamlet's conduct in having put the king to death, was, in

a great meafure, already juftified, in the very hearing of the

lords, and other attendants upon the court, who were witneffes

to it. The queen, who had juft expired in their fight, had

faid {he was " poifoned." Hamlet had called out " villany
!"

Even Laertes, the treacherous opponent of Hamlet, had

declared, " the king, the king's to blame—It is a poifon tem-
" pered by himfelf." And Hamlet, upon (tabbing the king,

had exprefsly charged him with " murder." All this pafTed in

the prefence of the court, who would hence be led to view the

king as guilty of having poifoned the queen, and therefore as

juftly
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juftly put to death by her fon. It is true indeed, the king had

intended to poifon, not the-queen, but Hamlet ; but neither

the court, nor Hamlet himfelf, knew this ; none but Laer-

tes was privy to it; and as he immediately expired without

faying more, the fecret was to laft for ever.

Hamlet, therefore, could have but little caufe to fear that

he fhould leave a wounded name behind him for thus revenging

his mother's death. What troubled him, was the thought that

pofterity would condemn him for not having, before that time,

revenged the murder of his father. This was the reproach

with which he had often charged himfelf ', for at the beginning

he had refolved to act quite otherwife, and had exprefsly pro-

mifed to his father's ghoft, with the utmoft fpeed to avenge the

murder.

Hafte me to know it (faid he in the firft act) that I with

wings as fwift

As meditation or the thoughts of love,

May fweep to my revenge.

His fervent defire now therefore, was, that Horatio, who
knew all, might furvive him, not merely to reveal the murder

of his father, but to make known to all men the infinite indig-

nation which this excited in him, and the plan of vengeance

which he had laid. Horatio, for this purpofe, would de-

fcribe the two great and leading features in the character of

Hamlet, pointed out by the finger of Shakespeare himfelf,

that " noble heart," and that " fweetnefs," with which at once

he was diflinguifhed. Upon the latter of thefe two, Horatio
would particularly explain the fcheme of counterfeiting mad-
nefs, which that fweetnefs had fuggefted ; and which, at the

fame time, would fave Hamlet from paffing for a real mad-
man in the opinion of pofterity.

As
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As certain critics, however, have thought, fome, that there is

an incongruity, others, that there is an immorality, in the cha-

racter of this perfonage, it becomes a duty in the charitable to

juftify the poet, and to revive the office of Horatio, in the

defence of his hero.

To understand the character of Hamlet, we had beft per-

haps take it at two different times, before the death of his fa-

ther, and after that period > for while the fubftance is in both

the fame, the form is exceedingly different.

The former of thefe, and which was his radical and general

character, was a compound of many particular qualities ; an

exceeding high elevation of foul, an exquifite fenfibility to vir-

tue and vice, and an extreme gentlenefs of fpirit and fweetnefs

of difpofition. With thefe were conjoined the moft brilliant

and cultivated talents, an imagination tranfcendently vivid and

flrong, together with what may be called, rather an intuition
,

than an acquired knowledge of mankind. And there may be

added ftill, a Singular gaiety of fpirits, which hardly at any af-

ter period, the very gloomieft only excepted, feems to have

failed him.

These being the fundamental properties of Hamlet, we
have only to fee what effects would be produced upon fuch a

man, by the villany of his uncle, the murder of his father, the

inceft of his mother, and the ghoft of his father calling upon
him for revenge. Thefe were the dreadful fprings which put

Hamlet into motion; and in which ftate, Shakespeare brings

him upon the Stage.

I should venture to imagine, (both from the nature of a

character fo extenfive, and from the various motives to action)

that Shakespeare had no particular plan laid out in his mind
for Hamlet to walk by, but rather meant to follow him ; and,

like an historian, with fidelity to record, how a perfon, fo An-

gularly and marvelloufly made up, mould act ; or rather, (to ufe

the
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the term employed by the king) to defcribe the " transformation"

which he mould undergo. For this purpofe, he kept an atten-

tive and an undeviating eye upon Hamlet's previous and ge-

neral character, (fuch as he had figured it to be) without any

intention to add a fingle new feature, but only to take in fuch

new afpecls of it, fuch new exertions of his powers, and fuch

new fchemes of conduct, as mould naturally flow from his new

fituations.

This being fuppofed, the new colours under which Hamlet
appears will be found entirely confiftent with the old, and

fpringing lineally from them ; an indignation and fenfibility

irritated to extreme ; the deepeft anguim ', at times a mortal

melancholy ; a counterfeited madnefs, in order to wait for op-

portunities of revenge \, and a degree of real phrenzy, to

which he feems, more than once, to have been actually driven

by the ftrength of his feelings, through force of which he

was fometimes upon the point of betraying his own fecret.

Still, however, there was neither violence, nor forrow, nor me-

lancholy, nor madnefs, in the original and natural ftate of his

mind.

What feems to explain the whole of Hamlet's conduct is

the latitude of his character. He was at once a polifhed gen-

tleman, a foldier, a fcholar and a philofopher ; as in the excla-

mation of Ophelia :

O what a noble mind is here o'erthrown!

The courtier's, foldier's, fcholar's, eye, tongue, fword.

At one time, mild, courteous and contemplative ; at another,

animated with the keeneft feelings ; upon occafions, all wrath

and fire ; looking down, at all times, as if from a fuperior orb,

upon whatever was little, infincere or bafe among men.

Now,
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Now, in fuch an aflemblage of qualities, combining to form

the broad character of Hamlet, Shakespeare appears to

have feen, that they were balanced in fuch an oppofite manner,

that one clafs of them mould counteract, and render inefficient

the other. It is this that fuffered nothing to be done ', it is this

that conftantly impeded the action, and kept the cataftrophe

back. Refentment, revenge, eternal indignation, ftimulated

Hamlet at one moment ; at the next, we have the tnere un-

bending and recoil of thefe paffions ; and not only this, which

was tranfient, but there followed, almoft at the fame in-

ltant, that gentlenefs which fo feldom left him. From this,

he could not, at any time, act in cold blood ; he could ftrike

only in the fierceft moments of provocation ; then " could he
" drink hot blood !" In the general tenor of his mind he could

do nothing ; he was like Samson, when his ftrength was gone

from him.

Meanwhile, he is almoft: conftantly chiding himfelf for

dull mettle\ dull revenge, want of gall ; a felf-reproach which, in

fome fcenes, breaks vividly out j as upon the occafions where

he faw a mere player weeping over Hecuba, and when he was

told that the delicate prince Fortinbras was marching at the

head of his troops to rifk his life for an " egg-fhell." Hamlet,
in fhort, was not formed for action. Upon the fluctuation of

his mind between contriving and executing, between elevation,

fenfibility and gentlenefs, hangs the whole bufinefs of the

tragedy.

In fuch a ftate of Hamlet's frame, the project of counter-

feiting madnefs occurred to him with great confiftency. It was

a device to which his nature led ; bent tipon vengeance ; defti-

tute of refolution directly to gratify it ; affuming therefore the

cloak of infanity, in order to lull fufpicion, and to watch at

leifure for thofe occurrences which time or chance might pre-

fent. To fecure, by this fiction, his perfonal fafety was, in.
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no degree, his view ; for " he did not fet his life at a pin's fee;'

but, by means of his life being preferved, to embrace the op-

portunities of revenge. It was from the fame foftnefs in his

nature, that he afterwards ftrove to make himfelf believe, that

his father's ghoft might be the devil trying to " abufe him j"

and whichJv.ggefted to him the ftratagem of getting a play to

be performed before the king.

His anxious adherence to the project of counterfeiting mad-

nefs, to which he made every thing elfe give way, explains his

rudenefs, as Dr Johnson calls it, to Ophelia ; for to deceive

the beloved Ophelia into a belief of his madnefs, and to in-

fult her, was the fureft of all means to make it believed that he

was really mad. And this alfo accounts for his making her

brother Laertes believe, that the rough treatment he gave

him at his fitter's funeral, proceeded not from love to Ophelia,

its true caufe, but from diffraction ; and which is ridiculoufly

called by Dr Johnson, a " falfehood unfuitable to the charac-

" ter of a good or a brave man." Hamlet was then in the

very prefence of the ufurper, and, on that account, induftriouily

" proclaimed," that what he had done, proceeded from madnefs.

Connected with this point, it has been thought vain by

fome critics *, to juftify Shakespeare in his making Hamlet
forget (as they think) Ophelia fo foon after her death ; in-

ftead of which, he fhould have waited, they fay, for the effect

which time has upon the change of feeling % and Dr Johnson
has remarked that " time toiled after him in vain." But I

fhould apprehend that this is entirely to miftake the character.

Time toils after every great man, as well as after Shakespeare.

The workings of an ordinary mind keep pace indeed with time

;

they move no fafter \ they have their beginning, their middle, and

their end ; but fuperior natures can reduce thefe into a point.

They do not indeed fupprefs them ; but they fufpend, or they lock

Vol. II. K k them

* Mirror, Sec.
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them up in the bread. It is the very mark and prerogative of a

great foul, upon great occafions to outrun time, to ftart at once,

without fenlible tranfition, into another period. Even a common
foldier, in the heat of aclion, were his deareft companion to fall

by his fide, would not (although he could) drop his arms and

mourn over him. In a fimilar date, but infinitely more inter-

efting, was Hamlet at this time. And if doubts mould (till

be entertained about the exiftence of Hamlet's love to Ophe-

lia after her death, the queftion can be brought to the fhorteft

iflue. Hamlet himfelf will anfwer, That his love for Ophe-

lia was greater than ever. When Laertes, half-delirious

himfelf with grief for his filler's madnefs and death, leaped

into her grave, and imprecated " ten times triple woe upon the

" curfed head of him (Hamlet) who had deprived her of her

" mod ingenious fenfe ;" Hamlet burn: upon him at once

from his concealment, like thunder from a cloud j

What is he whofe griefs

Bear fuch an emphafis ? whofe phrafe of forrow

Conjures the wand'ring ftars, and makes them ftand

Like wonder-wounded hearers ? This is I,

Hamlet the Dane— [leaps into the grave.

Why, I will fight with him upon this theme

Until my eye-lids will no longer wag.

I loved Ophelia ; forty thoufand brothers

Could not, with all their quantity of love,

Make up my fum. What wilt thou do for her ?

Come, fhew me what thou'lt do.

Woo't weep ? woo't fight ? woo't faft ? woo't tear thyfelf ?

Woo't drink up Eifel, eat a crocodile ?

I'll do't—Doft thou come hither but to whine ?

To out-face me with leaping in her grave ?

Be buried quick with her, and fo will I.

&c.
His
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His love had been only the deeper embofomed ; it had become

too facred to be feen ; and like fire, when pent up, it had ac-

quired greater force.

There feems alfo to be a miftake in' the attempt which

fome* have made, in justification of Shakespeare, to re-

concile the melancholy to the jocularity of Hamlet. For his

jocularity, I fhould rather conceive, fprung more from the

elevated than from the melancholy parts of his nature. He was

not, ftrictly fpeaking, a melancholy man ; although it be true

that, at times, he was plunged into a date of genuine and

deep dejection. In fuch a ftate, and in certain kinds of it, we

have heard of the joy of grief and can underftand it—fome-

thing fweetly grave and penfive ; but the gaiety and pleafantry

of grief are things which probably never exifted. It is, on the

other hand, the exclufive act of a great mind, to make truce-

with forrow ; to difmifs the deepeft anguifh > to put mirth in its

flead ; and Hamlet, in fuch fcenes, was only for a little re-

fuming his ftrength. Even the melancholy which is afcribed

to him, and which indeed he afcribes to himfelf, was often not

melancholy, but wild contemplation and reverie.

There are many fimilar inftances of the connection between

elevation and pleafantry, both in the character of nations and

of individuals. The Spaniards, for example, are defcribed to

be of a grave and lofty fpirit
;
yet among no people is there

more humour. Individuals of this caft are not unfrequently

to be met with in every country. Moliere may be inftanced,

who was one of the moll ferious and refpectable men that ever

lived ; and yet no writer has had fuch a propenfity to farce and

buffoonery ; his plays being in general juft the counter-parts of

himfelf. It is upon fuch principles, I would venture to explain

the pleafantries of Hamlet ; in which he rofe up, at times,

K k 2 from

* Mirror.
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from an abyfs of anguifh, to make a mere fport of human fuf-

fering-s.

The caufes of Hamlet's dilatory progrefs have been already-

pointed out in general ; and the more narrowly we take a view

of him, the more we fhall always find his fenfibility to be, in

the firft moments, fuch, as led to inftant and mortal action,

while his gentlenefs, like an equal weight on the other fide,

counteracted its whole force. Shakespeare has defcribed

him, in the cool ftate of his mind, as averfe, and even (hocked,

at the thought of killing. His mother faid, that, m this flate,

he was " as patient as the female dove." If we take his own
account of himfelf, he was a coward :

Now, whether it be

Beftial oblivion, or fome craven fcruple

Of thinking too precifely on the event

—

A thought which, quartered, hath but one part wifdom,

And ever three parts, coward—I do not know,

Why yet I live to fay, This tiling's to do.

There was a fuperftition alfo in Hamlet, which pre-

vented him from putting the ufurper to death, when in the a<5t

of prayer. For the reafon he himfelf gave for deferring this,

was, that if he killed the king in the midfl of his devotions,

he would in fact be doing him a good fervice, " fending a

" villain to heaven."

Why, this is hire and falary, not revenge.

He took my father grofsly, full of bread,

With all his crimes broad blown, as flufh as May

;

And how his audit Hands, who knows fave Heaven ?

He put up his fword, and waited till he fhould find him en-
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gaged in drink, rage, inceft, gaming, fwearing, or other act

that had " no relifli of falvation in't $»"

Then trip him, that his heels may kick at Heaven,

And that his foul may be as damn'd and black

As hell, whereto it goes.

The fentiments in this laft paffage have been coniidered as

the moft difficult to be defended in the whole character of

Hamlet. Without having recourfe to a defence of them up-

on the principle of retaliation, and other pleas, there feems to

be ground for an explication of a very different nature, founded

upon what appears to be the real character of this perfonage,

and altogether exculpating him from the charge of thofe horrid

difpofitions which he has been fuppofed here to poffefs.

Hamlet, in thefe lines, (if it may be allowed to offer a

conjecture) was really impofing upon himfelf * ', devifing an excufe

for his averfion at bloodfhed, for his cowardice, his " craven

" fcruple." In the firft moments, he propofes inftantly to

flrike
—

" now I'll do't." His ordinary foftnefs immediately

recurs ; and he endeavours to hide it from himfelf, by project-

ing a more awful death at a future period, but which he feems

never to have thought of afterwards, and which was not at all

confonant to his general character. Indeed, what the king him-

felf faid of him afterwards, upon bafely propofing to Laertes
to ufe " a fword unbated," is a fufficient proof that there was

nothing dark or malignant in his nature.

He being remifs,

Moft generous, and free from all contriving,

Will not perufe the foils.

The
* Since writing this Eflay, I have the pleafure to find, that the fame idea has oc-

uirred to Mr Profeflfor Richardson, in his additional obfervations on Hamlet j and
which he has fuccefsfully enlarged upon.
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The execution of his two fchool- fellows, Rosencrantz and

Guildensternt
, in confequei.ee of an artifice which he con-

trived againft them, has alfo drawn the cenfure of critics. But

is there any evidence that Hamlet thought them unacquainted

with the mandate which they carried for ftriking off his head

in England ? Whether they were in fact privy or not privy to

this, is not the queftion. Did not Hamlet believe they were

privy to it, and even were fond of it ? " Whom I will truft

" (faid he early) as I will adders fanged." And fpeaking af-

terwards to his confident Horatio, he added,

Why, man, they did make love to this employment

;

They are not near my confcience.

That is, my confcience does not upbraid me ; the cruelty lies

not with me, but with them. And in this conduct of Hamlet,
to the companions of his early days, does iShakespeare prove

his fkill in human nature ; the itrongeft hatred fucceeding, upon

fuch occafions, to the ftrongeft friendihip : For that they were

his fchool-fellows, he would confider, and with reafon, as a great

aggravation of their guilt.

In all other refpects, the character of Hamlet ftands con-

fefledly fair and great. He moved in the higheft fphere of

men ; pofTefTed an elevated and comprehenfive mind ; pene-

trated through every character ; knew the whole of human life;

faw nothing noble but virtue, nothing mean and bafe but folly

and vice. Speaking to Horatio,

Since my dear foul (fays he) was miftrefs of her choice,

And could of men diftinguiih, her election

Hath fealed thee for herfelf ; for thou haft been

As one in fufFering all, that fuffers nothing

;

A man that fortune's buffets and rewards

Hail
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Haft ta'en with equal thanks : and bleft are thofe

Whofe blood and judgment are fo well co-mingled

That rhey are not a pipe for fortune's finger,

To found what flops lhe pleafe. Give me that man
That is not pafhon's flave, and I will wear him

In my heart's core.

Men praife in others what they love and pofTefs in themfelves ;,

and Hamlet was here drawing fome of the outlines of his own
character.

To the principles of morality and a confummate knowledge

of mankind, he joined the accomplifhments of learning and

the graces of life. His eloquence was fuch as great orators only

have poffeffed, rich, tropical, daring, ardent, vehement. The

directions he gives to the players, are models of tafle and laws

for the flage. His wit and fancy feem to have belonged only

to himfelf. Even in his character of foldier and hero, and

which I all along confider as his weaker part, an intrepidity

breaks forth at times beyond what is human ; as appears in the

ghoft-fcenes, where his courage grows with danger ; where he

is not only unterrified, but fports with what appals the reft of

mankind.

The Hamlet of Shakespeare, taken all in all, feems

thus to be the moft fplendid character of dramatic poetry ;

pofTemng, not one or two great qualities, the ordinary compafs of

the heroes in tragedy, of a Lear, an Othello, a Rodrigue,
an Horace, but comprehending almoft the whole of what i&

beautiful and grand.

The miftakes which critics feem to have fallen into, can be

all traced perhaps to partial and fide-views which they have

taken of Hamlet; but which can neither explain his whole

character, nor fufficiently account for the intereft which is ex-

cited.

Sensibility,
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Sensibility, for example, making a linking figure in this

character, has been thought to be the fole bafis of it, without

considering that mere fenfibility cannot excite a tragic intereft

;

cannot attach ; cannot overwhelm ; and indeed feems unable to

make any other impreffion but that of pain, when viewed apart

from the caufe in which it acts, and from the other qualities with

which it is conjoined. Neither can a sense of virtue be ad-

mitted as the only ruling principle ; for even this does not fuf-

ficiently account for the intereft ; and both fyftems fail in ex-

plaining the inefficiency of the character, which refults from the

foft and amiable, and hence, in a great degree, the interefting parts

of it. For in both, the gentlenefs of Hamlet, the great impedi-

ment to the action, has been overlooked ; although, to fupply its

place, a weaknefs and irrefolution, fometimes deduced from

exceflive fenfibility, fometimes from melancholy, are recurred

to in the former, but which are certainly of a tranfient dura-

tion, 'while gentlenefs was a permanent quality; and, in the lat-

ter, while the fame office is allotted to irrefolution, the irrefo-

lution itfelf is deduced from the moral faculty, fufpending and

abating refentment ; but which furely would fuppofe, what

cannot be admitted, that the pious and noble revenge of Ham-
let had fomething morally blameable in its nature. Two elegant

and ingenious publications are here alluded to* j but in both of

them, the ground taken is, I humbly think, too narrow; and

this feems to have been the caufe, why recourfe has been had to

refinements, in order to ftretch it out. Facts certainly fupply

us here with two principles at leaft, fenfibility and gentlenefs

;

and there hence feems no neceffity for refolving the whole

conduct of Hamlet imo the former, as is done in one of

thefe publications. Neither are we to recur, fometimes to

the

* The one anonymous, in No. 99. and ICO. of the Minor ; the other, the Anolyfis of

Hamlet, by Mr Richardson.
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the one principle, fometimes to the other, taken feparately, in

order to explain Hamlet. It is the Jlruggle between the two,

upon which his conduct hinges. This appears in the very open-

ing of the tragedy.

The time is out of joint ; Oh curfed fpight

!

That ever / was born to fet it right.

Here, fenfibility and gentlenefs may be faid to fpeak in one and

the fame breath ; a proof that their operations were not fuccef-

five, but co-exiftent ; and reigned nearly equal in power in

Hamlet's breafl.

Elevation feems to have been nearly as much overlooked

as gentlenefs. Yet between thefe two was Hamlet almofl always

moving. For his fublimity of foul feems to have been the very

fpring which prompted and whetted his fenfibility to the quick.

Shakespeare in one phrafe, " a noble heart," meant to ex-

prefs both ; as they were in fact intimately conjoined, and acted

at once, together.

There is an imprefuon which great accomplifliments and

fplendid talents, , independent of every thing elfe, efpecially in

a tragic caufe, never fails to make upon mankind. Thefe mine

moft powerfully in the character before us ; and probably have

contributed much to the charm which has made audiences hang

upon Hamlet. The world, for the firft time, faw a man of

genius upon the ftage ; and the interefl which the fpectators

have taken, and perhaps for ever will take, receiving an ad-

dition from this caufe, arifes thus upon the whole, from the

many different fources which the poet, by a fuperlative effort

of talents and of fkill, has combined together.

The fault (if any) of the play feems to lie in this, that

there is not the ufual intereft excited in it, for the final event.

What Shakespeare's purpofe in this refpect originally was,

Vol. II. L 1 cannot
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cannot be affirmed. It is poffible, that, finding the character

of Hamlet to grow upon him, he varied in the progrefs from

what he had intended in the outfetting of the play, and giving

to Hamlet, on this account, a fuller fcope, (but without de-

parting from the character) he eventually threw more interefl

into the perfon than into the plot. Whatever may have been

the caufe, we fee the effect,

—

Hamlet, in his fole perfon,

predominating over, and almoft eclipfing the whole action

of the drama. It is he that draws the admiration ; it is he

that engroMes the concern ; all eyes are turned more and more

to him; Hamlet is wilhed for in every fcene ; king and queen,

inceft and murder, as objects of tragic attention, vaniih almoft

away ; the moment Hamlet's own fate arrives, the play is

ended. The interefl which the hearts of men take in the prin-

cipal character of this tragedy, (lands thus in competition

with the laws of the drama ; and it becomes a problem, which

of the two, the means or the end, mould preponderate.

On account of the interefl being transferred from the action

to the agent, the moral, taking the fame courfe, is to be drawn

rather from the particular conduct of Hamlet than from the

general bufinefs of the play. But what that particular moral

is, may be difficult to afcertain. We may fay, perhaps, that

from the conduct of Hamlet, it appears, how unfit for the

work of revenge are the qualities of a foldier and hero, when

conjoined with thofe of a fcholar and philofopher ; yet we can-

not prefume to affirm, that it was Shakespeare's object merely

to exemplify this, or even to conceive, that he limited himfelf

to any fingle object or moral. Thofe things which feem to have

been uppermoft in his mind, and which he has made to fhine

with moft light, are the charms in the perfonal character of

Hamlet. Enamoured with thefe himfelf, it feems to have been

his chief purpofe to raife the fame paffion in his audiences.

That he has intimated this, by his interpreter Horatio, only

in
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in one or two lines at the clofe of the play, is to be afcribed to.

his judgment. The purpofe which the dramatic poet has in

view, is to be found out by the beft of judges, the feelings of

the fpectators. From a fuperior fkill upon this point, Racine
has merited the praifes which have been given him, while,

from a failure in it, the great Corneille has been defervedly

blamed.
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DIRECTIONS for the BINDER of Vol. II.

The Binder is defired to oblerve, that the Vol. conufts of Three Sets of Pages, to

be arranged in the following order, immediately after the Table of Contents, viz.

Part I. containing the History of the Society : Part II. containing, I. Papers of

the Physical Class ; II. Papers of the Literary Class : And that the Plates are to

be placed as follows, viz. the Plate entitled Quajfia Simaruba Mas, facing page 82.

Phyf. CI. and ^uaffta Simaruba Feminea, immediately after it j the Plate entitled

Craig-Phadrick, facing page 32. Lit. CI. and Dun-jardel immediately following ; and

the other five according to the references marked on them.
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