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ADVERTISEMENT.

THE favorable reception given by the public to the

British Annual of last year, has led to the publication of

the present volume. In collecting the materials for the

work, every attention has been bestowed in discovering

accurate sources of information. But among such varied

matter, the Editor is sensible that errors may still be

included. He, therefore, trusts to the candour and indul-

gence ofthe reader, and will feel greatly indebted for the

correction of any mistakes which may be detected. The

Calendar has been prepared by Mr. Woolhouse, whose

name is a sufficient guarantee of its accuracy. The ma-

terials for the Table of Chronology have been obtained

from various sources, but more especially from Montu-

cla, Sprengel, Cassimir Broussais and Blair. The exten-

sive series of Tables of European Weights and Measures

have been reduced from the valuable work of Jäckel,

" Neueste Europaische Münz, Mass und Gewichtskunde,"

published in 1828 at Vienna. The Table of Medicinal

Weights of Europe was extracted from the elaborate

book of Löhmann, “ Tafeln der Medicinal und Apotheker

Gewichte aller Länder und freien Städte in Europa," which

appears to have been hitherto wholly unknown in this

country. The Tables of Coins have been greatly aug-

mented by a reference to various authentic works, espe-

cially the French Annuaire, and a very useful little book,
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Vere's Tables of Monies. A large portion of the Annual

has been devoted to national and foreign Universities.

The information in this department has been collected

with great difficulty, however imperfect it may appear

to the reader. It was found impossible to introduce a

complete account of more than one or two Universities

in one volume. Queries of which a copy appears at the

end of the present volume have been sent to the diffe-

rent Universities of Europe. Answers have been re-

ceived from some, and are in the course of being sent

by others. These will be presented to the readers of

the Annual as quickly as possible, and will ultimately

tend to the formation of Tables of Comparative Edu-

cation of very great importance. The Editor takes this

opportunity of stating, that he regrets that the observa-

tions in the Annual oflast year in reference to Oxford and

Cambridge should have given offence to the professors of

these institutions. The statements were derived from

what he believes to be the best authority, and ought not

to have been construed into personal attacks, as it was

expressly affirmed that the faults did not proceed from the

professors, but from the system. The value of such se-

minaries to the country has been considered a sufficient

reason for pointing out any abuses in their administra-

tion. If any mistatements should be detected and

proved upon good authority, ample apology will be

immediately expressed.

To Charles Tottie, Esq. the Swedish Consul, the

Editor cannot allow this opportunity to pass without

expressing his warmest thanks. That gentleman at

once entered into the spirit of the enquiry, and pro-

cured the information relative to the Swedish Univer
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ties in thehand writing of Baron Berzelius. The re-

maining contents of the British Annual speak for

themselves . It is only necessary to add that two spe-

cimens of a new method of engraving have been inserted

inthe present volume, one of which is due to the libe-

rality of the proprietor in Paris; and that the Editor

will consider himself indebted to any individual who

may point out any error in the present volume, or

assist in furthering the enquiries respecting the educa-

tion at universities and public schools by written

answers to the queries inserted at the end of the Work.

20, Gower Street, Bedford Square.

25 November 1837.
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1838.

CALENDAR.

By W. S. B. WOOLHOUSE, Esq. F.R.A.S.

The Calendar contains all astronomical information which

can possess any utility or interest with the public generally ;

it is arranged in as popular a form as the condensation

in so small a space would admit ; and its use will perhaps

be best explained by a few references .

The times adopted are MEAN times, or the times shown by

the ordinary public clocks when properly adjusted ; m placed

between the hours and minutes represents MORNING, and a

represents AFTERNOON ; also 0h is placed for MIDNIGHT, and

12h for Noon, by way of distinction.

"

1. MOON'S RISING, SETTING, AND SOUTHING.

Turn to page 6, February 19, and under the heading

› rises and sets" we find 3h 56m, and by referring above

in the same column, this time is found to be (" morn.") in

the morning, and to be that of the moon's rising. In the

next column, under " ) south" we find 7h 17m in the morn-

ing; and this is the time when the moon appears directly

south from the spectator, is most elevated and consequently

most favourable for affording moon-light.

2. CONJUNCTIONS OF VENUS AND JUPITER WITH

THE MOON .

The times here stated show when the moon passes by these

two important planets ; and for any case a reference to the

risings and settings of the moon and planet will decide if

the objects are above the horizon, and the probability of

their being visible.

B
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3. HIGH WATER.

The two columns under " High Water at London Bridge"

show respectively the times of the morning and afternoon

tides. Thus, on page 19, August 4, the morning tide is

Oh 10m which is therefore 10m after the preceding midnight ;

and the afternoon tide is 12h 42m or 42m past noon.

The time of high water may easily be reduced to other

places by means of a constant correction ; thus :-

......

....

h m

deduct 1 0

deduct 4 30

add 5 0

deduct 4 0

add 0 10

... add 2 20

..add 1 40

add 4 0

FOR ABERDEEN BAR

BELFAST

BRISTOL ...

DUBLIN BAR ..

DUNDEE

FLAMBORO' HEAD ........

HARTLEPOOL.............

HULL ....
.........

HUMBER RIVER ...... add 3 20

LEITH PIER .. add 0 10

LIVERPOOL Dock ........ deduct 3 10

NORE LIGHT .... deduct 1 0

PLYMOUTH Dock .......... ..add 3 25

PORTSMOUTH Dock ........ deduct 2 50

SCARBOROUGH ... .add 2 20

SUNDERLAND .. add 0 50

TYNEMOUTH BAR ........... ..add 0 40

YARMOUTH Roads .......

...

deduct 6 0

4. PLANETS' RISING, SOUTHING, SETTING, &c.

The times of rising, southing and setting, of the planets

are given for the 1st, 11th and 21st days of each month, under

the three respective headings " Planet rises," " Planet South,"

" Planet sets" stated at the top of the page.

The times for the intermediate days may be easily de-

duced by inspection.

Take JUPITER at the right hand of page 11, and for

the 11th of the month (April) we find that he rises at 2 a 37

or 37 minutes past 2 in the afternoon, is south at 9 a 29 and

sets at 4 m 25 or 25m past 4 o'clock the preceding morning.
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" Even.*" signifies that the planet is an evening star, or

visible longer during the evenings than the mornings.

5. MOON'S PHASES .

These are to be interpreted the same as the last.

AND
6. The " SUN'S DECLINATION, SEMIDIAMETER,

CHRONOMETER TIME AT SUN's Noon," are useful to the

Seaman for the determination of his latitude and the regula-

tion of his watch or chronometer.

ARTICLES OF THE CALENDAR AND ECLIPSES.

Dominical letter.

Roman indiction.

Golden number.

Epact.

Solar cycle.

Julian period .

• G

11

15

4

27

6551

March 25. A TOTAL ECLIPSE OF THE SUN, but invisible

in this country.

April 10. A PARTIAL ECLIPSE OF THE MOON. Begins.

28m before 1 o'clock in the morning ; greatest obscura-

tion at 1h 59m ; end of the Eclipse 3h 25m.

September 18. AN ANNULAR ECLIPSE OF THE SUN, but in-

visible to this country.

B2
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JANUARY, 1838.
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.

O's O's

semi-

diam.

Drises D D's

and sets. south. age.

SUNDAYS,

HOLIDAYS, &c.

declina-

tion.

1
0 " h m h m d

1M Circumcision 23S 2 16 17 10 a30 4a45 5

2Tu 22 57 16 17 11 55 5 32 6

3W 22 51 16 17 morn. 619 )

4 TH 22 45 16 17 1 18 76 8

5 F 22 38 16 17 240 7 55 9

6 S EPIPHANY, TW. Day 22 32 16 17 42 846 10

→

7G1S. AFTER EPIPHANY 22 24 16 17 5 22 939 11

8 M Plough Monday 22 16 16 17 6 36 10 34 12

9Tu 22 8 16 17 7 40 11 29 13

10 W 21 59 16 17 rises morn. Ο

11 TH Hilary Term begins 21 50 16 17 4a37 0 22 15

12 F 21 41 16 17 5 50 112 16

13 S CambridgeTerm begins 21 31 16 17 74 158 17

14 G 2 S. AFTER EPIPHANY 21 20 16 17 8 15 241 18

15 M Oxford Term begins 21 9 16 17 9 26 3 22 19

16 Tu 20 58 16 17 10 36 42 20

17 W 20 47 16 17 11 45 441 21

18 TH St. Prisca 20 35 16 17 morn. 5 20 22

19 F 20 22 16 16 059 6 2 (

20 S Fabian 20 9 16 16 215 648 24

21G 3 S. AFTER EPIPHANY 19 56 16 16 3 36 7 38 25

22 M Vincent 19 43 16 16 459 833 26

23 Tu 19 29 16 16 6 18 934 27

24 W 19 15 16 16 7 23 10 38 28

25 TH Conversion of St. Paul 190 16 16 8 10 11 42 29

26 F 18 45 16 16 sets 12a44

27 S 18 30 16 16 6a35 142 1

28 G 4 S. AFTER EPIPHANY 18 14 16 15 88 235

29 M Venus most bright 17 58 16 15 936 3 26

30 Τυ 17 42 16 15 11 2 414

31 W Hilary Term ends 17S 25 16 15 morn 5 3

2
3
4
5

CONJUNCTIONS OF VENUS AND JUPITER WITH THE MOON.

h m

Jupiterin conjunction 15 day 3 a 20
Venus

"
28

وو
6a 7
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D
a
y

o
f
m
o
n
t
h

. High Water at

LondonBridge. Chr. Time
at

O's noon.

Morn. After .

D
a
y

o
f
m
o
n
t
h

.

Planet

rises.

Planet Planet

south. sets.

h m h m1
2
2
3
4
5
6
7

524 5 46

hms

12 3 51 우 VENUS . Even.*

6 13 6 38 419

72
h

7 25 447
m h m h m

7 48 8 12 5 14
110m23 3 a 18 8a 13

8 40 9 15
11 9 52

541
3 11 8 30

9 54 10 36
21 9 17

68
2 57 8 37

7 11 16 11 51 634

8
8 12 23

MARS.

70

9 053 1 19 725 h m h m h m

10 142 24 749 1 8m59 12 a57 4a55

11 224 243 8 13 11 8 42 12 50 4 58
12 3 1 319 837 21 8 23 12 44 5 5

13 3 36 353 859

14 49 426 922

24 JUPITER.

Morn.*
15 444 5 2 943

16 5 20 5 37 10 4
h m h m h m

17 5 54 6 10 10 24
110 a 3 4m39 11 m 11

18 6 27
11 9 23

6 45 10 43
4 0 10 33

21

19 7 3 7 22 11 2
8 41 3 19 9 53

20 7 42 88 11 20

21 8 41 9 19 11 37
SATURN.

22 10 0 10 43 11 54 h m h m h m

23 11 23 12 0 1210 1 4m19 8m52 1a 25

24 12 33 1225 11 3 44 8 16

25 12 1.29 1239 21 3 9 7 40

12 48

12 11

26 1 56 222 1252

27 246 3 10 13 5

28 334 357 13 17
rises. east. Osets.

29 420 443 13 28
1

30 5 4 5 25

h

8m 8

m h m

13 38
4m45

11

31 5 45
8 5

6 4 12 13 47
21 7 56

4 54

5 5

h

4a 0

4

428

m

12

D'S PHASES .

h m h m

First Quarter 3 day 6m43

FullMoon

Last Quarter 19 day 0m35

10 7 a20 NewMoon 26
ود 1m52

"
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D
a
y
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.

SUNDAYS,

HOLIDAYS, &c.

O's O's

declina- semi-

tion. diam.

D D's› rises

and sets. south. age.

1
2
3
4
4
5
6
7
8
9
0

1 TH

F Purification

S

G5 S. AFTER EPIPHANY

M Agatha

Tu

0
1

17 S 8 16

11

h m

15 0m27

hm

5a52 )

d

16 51 16 15 150 643 7

16 34 16 15 3 12 7 36 8

16 16 16 14 428 8 30 9

15 58 16 14 5 36 9 24 10

15 39 16 14 6 28 10 17 11

W

8 TH

9F

10 S

15 21 16 14 7 7 11 8 12

15 2 16 14 7 34 11 55 13

14 43 16 14 rises morn. Ο

14 24 16 13 6a 3 039 15

11 G SEPTUAGESIMA SUND. 14 4 16 13 7 14 1 21 16

12 M 13 44 16 13 8 24 2017

13 Tu 13 24 16 13 934 239 18

14 W Valentine 13 4 16 13 10 46 3 18 19

15 TH 12 43 16 12 11 59 3 59 20

16 F 12 23 16 12 morn. 442 21

17 S 12 2 16 12 116 529 (

18 G SEXAGESIMA SUNDAY 11 41 16 12 237 6 20 23

19 M 11 19 16 11 3 56 7 17 24

20 TU 10 58 16 11 56 8 18 25

21 W 10 36 16 11 60 921 26

22 ΤΗ 10 15 16 11 6 38 10 23 27

23 F Camb. Term. div. mid. 9 53 16 11 7 5 11 23 28

24 S 9 31 16 10 sets 12a19

25 G SHROVE SUNDAY 9 8 16 10 7a3 112

26 M 8 46 16 10 8 34 23

27 Tu Shrove Tuesday 8 24 16 10 10 3 253

28 W Ash Wednesday 881 16 9 11 31 3 44

1
2
3
4

CONJUNCTIONS OF VENUS AN JUPITER WITH THE MOON.

h m

Jupiter in conjunction 11 day 5 a 44
Venus 25 2m19

"
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D
a
y

o
f
m
o
n
t
h

.

High Water at

London Bridge. Chr. Time

at

O's noon .

Morn. After.

D
a
y

o
f
M
o
n
t
h

.

Planet

rises.

Planet

south.

Planet

sets.

h m h m hms
VENUS .

1
2
33

4
5
6
7
8
9
1
0

624 6 44 12 13 55
Even.*

76 7 30 14 3 h m h m h m

758 8 31 14 10 1 8m31 2a 33 8 a35

11 7 42 158 8 14

9 10 955 1415 21 6 48 1 9 7 30

10 43 11 28 1420

12 8 1425

41 18 1428 8 MARS .

130 150 14 31

29 228 14 32
h m h m h m

246 33 1433
1 7m59 12 a 35 5 a 11

11 7 37 12 27 5 17

11 3 19 3 34 1434
21 7 13 12 18 523

12 349 43 1433

13 417 432 1432

14 447 51 1430 24 JUPITER.
Morn.*

15 5 14 5.28 1427
h m h m h m

16 5 42 5 59 1424
1 7a54 2m33 9m8

17 6 19 640 1419
11 7 9 1 50 8 27

21 6 22 1 6 7 46

18 7 2 7 27 1414

19 7. 56 8 35 14 9

20 9 20 10 8 14 3 h SATURN.

21 10 55 11 40 13 56

22 12 17 1348 h m h m h m

23 048 118 13 40 1 2m30 7m 0 11m30

24 146 2 11 13 32 11 1 53 6 23 10 53

21 1 16 5 45 10 14

25 233 254 13 22

26 3 16 337 13 12
rises. east. sets.

27 3 58 418 13 2

28 437 4 56 12 12 51
h m h m h m

1 7m41 5m17 4a48

11 7 25 5 29 5 5

21 7 5 5 40 5 23

'S PHASES .

h m h m

First Quarter 1 day 5 a 34

FullMoon

Last Quarter 17 day 5 a 39

9 1a 52 NewMoon 24 12 a 8
ود

ود
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D
a
y

o
f
m
o
n
t
h

.

D
a
y

o
f
w
e
e
k

.

SUNDAYS,

HOLIDAYS, &c.

O's O's

declina semi-

tion. diam.

Drises

andsets.

D

south. age.

D's

1 1
0 11 h m h m d

F
S

1
2
3

TH St. David 7S38 16 9 morn. 4a36 5

F Chad. 7 15 16 9 057 5 30 6

6 52 16 9 218 624 )

4
5
6
7
8
9

GIST SUNDAY IN LENT 6 29 16 8 3 29 7 19

5M 6 6 16 8

8
0

427 8 13 9

Tu 5 43 16 8 59 9 4 10

WPerpetua 5 20 16 8 5 40 953 11

8 TH 4 56 16 7 6 2 10 37 12

9F 4 33 16 7 6 17 11 20 13

10 S 4 10 16 7 6 29 12 0 14

11 G 2ND SUNDAY IN LENT 3 46 16 7 rises morn.

12 M 3 23 16 6 7a23 039 16

13 Tu 2 59 16 6 8 35 118 17

14 W 2 35 16 6 948 158 18

15 ΤΗ

16 F Jupiter approaching a*

17 S PatrickJupiterapproaching

[inLeonis 2 12 16 6 11 4 240 19

1 48 16 5 morn. 3 25 20

1 24 16 5 0 23 4 14 21

18 G 3RD SUNDAY IN LENT 1 116 5 142 5 8 22

19 M 0 37 16 4 254 6 6(

20 TU 0S13 16 4 3 53 7 624

21 W Benedict. Spring com. ON11 16 4 435 8 6 25

122 TH 0 34 16 4 55 95 26

23 F 058 16 3 5 26 10 2 27

24 S 1 22 16 3 5 42 10 55 28

25 G LADYDAY 4S . IN LENT 1 45 16 3 sets 11 47

26 M

27 Tu

28W

29 ΤΗ

29 16 3 7a28 12 a38

232 16 2 8 58 129

256 16 210 29 222

3 19 16 2 11 57 3 17

30 F 3 42 16 1 morn. 4 14

31 S 4N 6 16 1 1 16 5 11

2
(
2
4
2
5
8
7
8

1
2
3
4
5
6

CONJUNCTIONS OF VENUS AND JUPITER WITH THE MOON.

Jupiter in conjunction

Venus
"

h m

10 day 4 a 52

23 6a 31
"
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D
a
y

o
f
m
o
n
t
h

. High Water at

London Bridge. Chr. Time

Morn. After.

at

O's noon.

D
a
y

o
f
m
o
n
t
h

.

Planet

rises.

Planet Planet

south. sets.

hm hm hms1
2
3

5 13 5 32 12 12 39

우

VENUS.

}

Even.*

till the 2nd
2 5 52 6 13 1227

h m h
6 35

m

6 58
h m

1214
1 6m 4 12 a 22 6a40

4
5
6
7
8
9

11 5 15 11 m 21
7 26

5 27

81 12 1
21 439 10

8 42 929
30 4 21

11 48

10 18 11 4 11 34

7 11 44
11 19 8 MARS.

0 17 12 44 11 4

9 18 131 10 49 h m h m h m

10 151 28 1033
1 6m52 12 a 10 5 a 28

11 6 27 12 a 0 5 33

11 224 240 10 17
21 5 59 11m49 5 39

12 255 39 10 1

13 323 337 944

14 350 44 928
24

5 Morn.*

JUPITER. tillthe4th
15 417 431 910

h m h m h m

16 445 50 853
1 5a45 0m31 7m 13

17 5 17 5 34 836
11 4 59 11 a 43 6 31

21 4 12 10 59 5 50

18 5 53 6 14 818

19 6 37 74 80

20 7 36 8 20 742
h SATURN .

21 9 13 10 2 724

22 10 47 11 27 76 h m h m h m

23 12 4 647 1 0m45 5m14 9m43

24 034 10 629 11 0m 5 4 35 9 5

21 11 a 21 3 55 8 25

25 1 25 149 610

26 2 11 232 552

27 252
Orises. east. sets.

3 12 534

28 3 32 3 51 5 15
h m h m h m

29 411 430 457
1 6m49 5m49

30 449 59 438

31 5 30
11 6 27 5 58

5a37

5 55

5 52 12 4 20
21 6 4 6 8 6 12

D'S PHASES.

h m h m

First Quarter 3 day 6m35
FullMoon

Last Quarter 19day6m31

"11 8m39 New Moon 25 9a45
"
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D
a
y

o
f
m
o
n
t
h

.

D
a
y

o
f
w
e
e
k

.

SUNDAYS,

HOLIDAYS, &c. tion.

O's O's

declina- semi-

diam.

) rises D D's

and sets. south. age.

L 1 "

hm hm d1
2
3
4
5
6
7

G5TH SUNDAY IN LENT 4N29 16 1 2m21 6a6 )

M 452 16 1 3 9 70 8

Tu
5 15 16 0 344 7 49 9

W St. Ambrose 5 38 16 0 47 835 10

TH 61 16 0 425 9 18 11

F Cambridge Term ends 6 24 16 0 438 959 12

7 S Oxford Term ends 6 46 15 59 4 50 10 38 13

SG PALM SUNDAY 7 9 15 59 4 58 11 17 14

9 M Moon eclipsed & vis . 7 31 15 59 5 7 11 57 15

10 Tu Venus most bright 7 53 15 58 rises morn. Ο

11 W 8 15 15 58 8a52 0 39 17

12 TH Maunday Thursday 8 37 15 58 10 11 123 18

13 F GOOD FRIDAY 8 59 15 58 11 31 211 19

14 S 9 21 15 57 morn. 34 20

15 G EASTERDAY 9 42 15 57 0 46 40 21

16 M EasterMonday 10 4 15 57 1 46 459 22

17 Tu 10 25 15 57 235 558 (

18 W 10 46 15 56 37 656 24

19 ΤΗ Alphege 11 7 15 56 3 30 7 51 25

20 F 11 28 15 56 3 47 8 43 26

21 S 11 48 15 55 41 934 27

22 G LoW SUNDAY 12 8 15 55 4 13 10 24 28

23 M St. George 12 29 15 55 4 26 11 14 29

24 Tu [T.beg. 12 48 15 55 sets 12a 6

25 W St. Mark. Camb. & Oxf. 13 8 15 54 9a25 1 1

26 TH 13 28 15 54 10 50 158

27 F 13 47 15 54 morn. 2 56

28 S 14 6 15 54 04 3 54

29 G 2 SUNDAY AFT. EASTER 14 25 15 54

30 M

1 1 450

14N43 15 53 143 5 42

1
2
3
4

5
6

6

CONJUNCTIONS OF VENUS AND JUPITER WITH THE MOON.

h m

Jupiter in conjunction 6 day
Venus

4a55

21 0m29
ود



APRIL, 1838. 11

D
a
y

o
f
m
o
n
t
h

High Water at

London Bridge. Chr. Time

at

O's noon .

Morn. After.

D
a
y

o
f
m
o
n
t
h

.

Planet

rises.

Planet Planet

south. sets.

h m hm hm S1
2
3
4
5
6
7

6 14 6 38 12 4 1

+

VENUS .
Morn.*

74 7 36 343
h m h m h m

8 18 9 6 325

951 10 33
1 4m11 9m51 3 a 31

37
11 3 50 9 29

5 11 12 11 48
3 8

249
21 3 31 9 15 2 59

12 19 232

044 1 3 214

8 MARS.

0
08 1 21 1 38 157

9 1 54 28 140 h m h m h m

10 222 236 123 1 5m29 11m37 5a45

11 249 32 16 11 5 3 11 26 5 49

12 3 16 330 050 21 437 11 15 5 53

13 3 45 4 1 034

14 4 19 437 019

24 JUPITER. Even.*

15 4 55 5 15 12 03

16 5 37
h

6 1 11 59 49
m

17 627
1 3 a 21

h

10 a 11

m

657

h

5m 5

m

5934

18 7 35
11 237

8 17 59 20
21 1 54

19 92 949

929

8 47

4 25

3 44
59 6

20 10 33 11 10 58 53

21 11 41 5840
দ SATURN.

22 0 10 12 37 58 28 h m h m h m

23 10 122 58 16 1 10 a 36 3m10

24 144 25 58 4 11 9 54 229

7m40

7 0

25 226 247 5753 21 9 12 148 6 20

26 37 3 26 5743

27 346 47 5733

Orises. east.
28 428 449

sets .

57 23

h m h m h
29 5 11 5 33 57 14

m

1 5m39 6m18 6a30
30 5 56 6 19 11 57 6

11 5 17 6 27 6 47

21 4 55 6 37 7 4

))'S PHASES.

h m h m

First Quarter 1 day 9a 33

Full Moon 10 2m 6
"

Last Quarter 17 day 3 a 30

New Moon 24 7m 1
"
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MAY, 1838 .

D
a
y

o
f
m
o
n
t
h

D
a
y

o
f
w
e
e
k

.

SUNDAYS,

HOLIDAYS, &c.

O's O's

declina- semi-

tion. diam.

rises D D's

andsets. south. age.

1 11

01
2
3
4
5

1Τυ 15N 2 15 53

hm

2m11

hm d

6a30

W 15 20 15 53 2 31 7 15 8

TH Invention of the Cross 15 38 15 53 246 7 56 9

F 15 55 15 52 2 56 8 36 10

5 S 16 12 15 52 37 9 15 11

6 G 3 SUNDAY AFT. EASTER 16 29 15 52 3 17 954 12

7 M 16 46 15 52 3 26 10 36 13

8Tu 17 3 15 52 3 37 11 19 14

9W 17 19 15 51 rises morn. Ο

10 TH Easter Term ends 17 35 15 51 9a16 0 716

11 F 17 50 15 51 10 35 0 59 17

12 S 18 6 15 51 11 42 1 54 18

13 G 4SUNDAY AFT. EASTER 18 21 15 50 morn . 253 19

14 M 18 35 15 50 0 34 3 53 20

15 Tu 18 50 15 50 1 10 4 51 21

16 W 19 4 15 50 136 5 46 (

17 TH 19 18 15 50 153 6 38 23

18 F 19 31 15 49 2 8 7 28 24

19 S Dunstan 19 44 15 49 220 8 16 25

20 G ROGATION SUNDAY 19 57 15 49 233 9 5 26

21 M 20 9 15 49 247 955 27

22 Tu 20 21 15 49 3 2 10 47 28

23 W 20 33 15 49 sets 11 42

24 TH ASCENSION DAY 20 45 15 48 9a42 12 a40

25 F 20 56 15 48 10 48 139

26 S 21 6 15 48 11 37 237

1
2
3

27 G SUNDAY AFTER ASCEN. 21 17 15 48 morn . 332

28 M 21 26 15 48 0 11 422

29 Τυ 21 36 15 48 034 59

30W 21 45 15 48 051 5 52

31 TH Camb. Term divides n. 21N54 15 47 1 3 632 D

4
5
6
7
)

CONJUNCTIONS OF VENUS AND JUPITER WITH THE MOON.

Jupiter in conjunction

Venus

Jupiter

ود

ود

3day 9 a 21

20 6m45
"

31 7m 12
"



MAY, 1838 . 13

D
a
y

o
f
m
o
n
t
h

. High Water at

LondonBridge. Chr. Time

at

's noon.

Morn. After.

D
a
y

o
f
m
o
n
t
h

.

Planet

rises.

Planet Planet

south . sets.

m hm1
2
3
4
5
6

6 44 7 13

hms

11 56 58

7 46 8 25 56 50 우 VENUS. Morn.*

97 948 5643
h m h m h m

10 24 10 56 5637
1 3m15 9m9 3a 3

11 26 11 52 5631

11 2 54 9 2 3 10
12 15 56 26

21 2 36 9 0 3 24

7
8
9
0

036 12 55 56 21

112 127 56 17 8 MARS.

142 158 56 13

10 2 14 2 31
h m hm h m

56 10

11 248 35
1 4m 9 11m 3 5a57

56 7

11 3 45
12 3 23 3 42 56 5

10 53 6 1

21

13
3 20 10 42 6 4

42 423 56 4

14 445 5 7 56 3 24 JUPITER . Even.*

15 5 31 5 57 56 3
h

16 6 25
m h m h

6 56
m

56 4
1 1 a 14 8a 7 3m 4

17 7 31 89 56 5
11 12 a 34 7 27 2 24

18 8 50 930 56 6

21 11 m 57 6 49 145

19 10 6 10 40 56 8

20 11 12 11 40 56 11

দ SATURN .

21 12 6 5614
h m h m h m

22 0 31 12 56 5618
1 8a 29 1m 6 5m39

23 120 143 56 23
11 7 45 0m24 4 58

24 26 228 5628
21 7 2 10 a 37 4 16

25 250 3 11 5633

26 3 32 3 53 5639

27 413 433 5645 rises . east. sets.

28 453 5 14 5652 h m h m h m

29 5 35 5 58 57 0 1 4m35 6m46 7a 21

30 6 23 6 49 57 7 11 4 17 6 55

31 7 16 7 43 11 57 16 21 4 3 7 4

7
7

36

51

D'S PHASES.

h m h m

First Quarter 1 day 2 a 5
New Moon 23 day 4 a 23

Full Moon 9 4a58
"

First Quarter 31 7m35
"

Last Quarter 16 9a42
وو

C
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JUNE, 1838 .

D
a
y

o
f
m
o
n
t
h

.

D
a
y

o
f
w
e
e
k

.

SUNDAYS,

HOLIDAYS, &c.

O's O's

declina- semi-

tion. diam.

Drises

andsets.

D D's

south. age.

0

1 F Nicomede 22N 2 15 47

h m

1m15

h m d

7all 9

2 S Oxford Term ends 22 11 15 47 124 7 50 10

3
4
5
6
7
8
9

3G WHIT- SUNDAY 22 18 15 47 133 8 31 11

M WHIT-MONDAY 22 25 15 47 1 44 91312

5Tu 22 32 15 47 156 959 13

W Oxford Term begins 22 39 15 47 2 11 10 50 14

TH 22 45 15 47 2 34 11 45 15

F
S 22 51 15 46 rises. morn. Ο

22 56 15 46 10a29 044 17

10 G TRINITY SUNDAY 23 1 15 46 11 10 145 18

11 M St. Barnabas 23 5 15 46 11 39 245 19

12 Τυ 23 9 15 46 11 59 342 20

13 W 23 13 15 46 morn. 435 21

14 ΤΗ Trinity Term ends 23 16 15 46 0 15 5 26 22

15 F 23 19 15 46 028 614 (

16 S 23 22 15 46 0 40 7. 1 24

17 G1 SUND. AFT. TRINITY 23 24 15 46 053 7 4925

18 M 23 25 15 46 18 839 26

19 Τυ 23 27 15 45 126 932 27

20W 23 27 15 45 1 51 10 28 28

21 TH Summer commences 23 28 15 45 2 27 11 26 29

22 F 23 28 15 45 sets. 12a24

23 S 23 27 15 45 10 a 8 1 21

24 G Midsummer day
23 26 15 45 10 36 2 13

25 M Ju. close to*in Leonis 23 25 15 45 10 54 32

26 Tu 23 23 15 45 11 9 346

27 W 23 21 15 45 11 21 428

28 TH 23 19 15 45 11 31 57

29 F St. Peter 23 16 15 45 11 40 546

30 S 23N 13 15 45 11 50 626.

1
2
3
4
5
6
7
)

CONJUNCTIONS OF VENUS AND JUPITER WITH THE MOON.

h m

Venusinconjunction 18 day 8 a 25

Jupiter "
27 9a27

ود



JUNE, 1838.
15

D
a
y

o
f
m
o
n
t
h

.

High Water at

London Bridge.

Morn. After.

Chr. Time

at

O's noon.

D
a
y

o
f
m
o
n
t
h

.

Planet

rises.

Planet Planet

south. sets.

hm h m

1
2 8 11

8 41

hms

11 57 24 우 VENUS .

9 12
Morn.*

944
57 33

h m h m h
m

3
4
5
6
7

3 10 14 10 43

4 11 11 11 37

1

5743
2m17 9m 0 3a43

11

57 52
2 0 9 2 4 4

12 1
21 1 44

58 2
9 5 4 26

0 23 12 44
58 13

15 126
5823 8 MARS.8 1 47 29 5834

9 230 251
5846 h m h m h

1 2m54 10 m 30 6a 610 3 12 333 58 57 11 2 31 10 20 6
11

3 54 4 16 59 9 21 2 11
10 10 6

m
6
9
9

12 439 53
5921

13 5 29 5 56
5933

14 624 6 52
24

5946
JUPITER.

Even.*
15 7 21

7 50 11 59 58 h m h16 m

8 19
8 49 12 0 11

1 11m18 6a 9

h

1m 4

m

11 10 45 5 3317 9 21 0m25954

18 10 27 11
024 21 10 12 4 57 11 a42

1 037

19 11 36
050

20 0 8 12 36
SATURN.

13
21 14 130

116 hm h m h22 m1 54 217
129 1 6a 14

10 a 50 3m3123
239 30 142 11 5 31 10 8

250
21 449 9 27 2 924 3 20 340 155

25
3 59 418 28

26 437 456 221
Orises. east. sets.

27 5 15 5 34 234

28 5 54 6 15 h
246

m h m

29 6 36
657

1
258

3m51 7m12

h

8a 5

m

30 7 18
7 39 12 3 10

11 3 45 7 18 8 14

21 3 44 7 22 8 18

D'S PHASES.

h m
hFull Moon m

8 day 4m 51
Last Quarter 15

" 2m31

NewMoon 22 day 2m34

First Quarter 30 1m 12
وو
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JULY, 1838.

D
a
y

o
f
m
o
n
t
h

.

D
a
y

o
f
w
e
e
k

.

SUNDAYS,

HOLIDAYS, &c.

O's O's

declina- semi-

tion. diam.

rises

andsets.

D D's

south. age.

0
1 1 11

h m h m d

G 3 SUN. AFT. TRINITY 23N 9 15 45 morn. 7a 6 9

2M 23 5 15 45 0 1 7 50 10

3 Tu OxfordAct. Camb.Com. 23 0 15 45 0 14 8 39 11

4W 22 55 15 45 0 34 932 12

5 TH 22 50 15 45 1 210 29 13

6 F Cambridge Term ends 22 44 15 45 1 44 11 30 14

7 S Oxford Term ends 22 38 15 45 rises morn . Ο

8G 4SUN. AFT. TRINITY 22 32 15 45 9a41 0 32 16

9 M 22 25 15 45 10 4 132 17

10 Tu 22 17 15 45 10 21 229 18

11 W 22 10 15 45 10 35 3 21 19

12 TH 22 2 15 45 10 47 411 20

13 F 21 53 15 45 11 0 459 21

14 S 21 44 15 45 11 14 547 (

15 G5 SUN. AFT. TRINITY 21 35 15 45 11 31 636 23

16 M 21 26 15 46 11 54 7 28 24

17 Tu 21 16 15 46 morn. 8 22 25

18 W
1

21 5 15 46 0 25 918 26

19 ΤΗ 20 55 15 46 1 8 10 15 27

20 F Margaret 20 44 15 46 2 7 11 12 28

21 S 20 33 15 46 sets. 12a 5

22 G 6 SUND. AFT. TRINITY 20 21 15 46 8a59 12 55

23 M

24 Tu

25 W St. James

26 TH St. Anne

27 F

28 S

20 9 15 46 9 15 141

19 56 15 46 928 224

19 44 15 46 938 34

19 31 15 46 947 343

19 17 15 47 9 57 422

19 4 15 47 10 6 52

1
2
3
4
5
6
7

29G 7 SUND. AFT. TRINITY 18 50 15 47 10 19

30 M

31 Τυ

18 35 15 47 10 36

18N21 15 47 10 59 7 19

544)

6 29 9

10

CONJUNCTIONS OF VENUS AND JUPITER WITH THE MOON.

h m

Venus in conjunction

Jupiter

18 day 12 a 27

25 2a23



JULY, 1838 . 17

D
a
y

o
f
m
o
n
t
h

. High Water at

LondonBridge. Chr. Time

at

O's noon .

Morn. After .

D
a
y

o
f
m
o
n
t
h

.

Planet

rises.

Planet

south.

Planet

sets.

h
8
9
9
1
1

1
2
2
2
3
4
5
6
7

m h m h ms

80 8 23

948 9 17

12 3 22 우 VENUS.
Morn.*

334
h

9 50 10 26
m h m

345
h m

1
11 211 36

1m33 9m 11
356

4a49

11
12 6

1 25 9 18 5 11
46

21 1 24
034 1 2

9 28 5 32

417

7 1 29 1 54 426

8 MARS.

8
98 218 241 436

9 33 3 25 445 h m h m h m

10 3 47 49 454 1 1m54 10 m 1 6 a

11 432 4 56 5 2 11 1 37 9 51 6

12 5 20 5 44 5 10 21 1 22 9 41 6

8
5
0

13 68 6 32 5 18

14 6 54 7 15 525

24 JUPITER.
Even.*

15 7 37 82 532

16 8 32
h m h

98
m

538
1 9m40

17
4a 23

9 48 10 31 543

h

11 a 6

m

18 11 13 11 52
11 9 9 3 49 10 29

549
21 8 40 3 16

19
9

12 25
52

553

20 0 56 125 557

21 150 2 11 61
দ SATURN.

22 230 249 64 h m h m h m

23 38 326 66 1 4a 8 8a46 1m28

24 3 43 40 68 11 3 27 8 5 0 47

25 417 434 69 21 2 47 7 25 0 7

26 4 51 58 610

27 5 25 5 41 610
rises.

28 5 58
east.

6 14
sets.

610

29
h

6 30
m h m h m

647 68
1 3m49

30 74 7 23 67
11 3 57

31 7 46 8 15 12 6 4

7m23

7

8a 18

21 8 12

21 4 9 7 15 8 2

D'S PHASES.

h m h m

Full Moon 7 day 2 a 19 NewMoon 21 day 2 a 22

Last Quarter 14 7m20 First Quarter 29 5a 55
" "

C3



18 AUGUST, 1838 .

|D
a
y

o
f
m
o
n
t
h

.

D
a
y

o
f
w
e
e
k

.

SUNDAYS,

HOLIDAYS, &c.

O's O's

declina.. semi-

tion. diam.

) rises D's

andsets. south. age.

1 "

0 h m hm d1
2
3
4

W LammasDay

TH

18N 6 15 47 11 a 32 8a13 11

17 51 15 47 morn. 913 12

F 17 35 15 47 0 23 10 14 13

S 17 19 15 48 1 34 11 16 14

6 M Transfiguration

5G 8 SUND. AFT. TRINITY

7 Tu Name of Jesus

17 3 15 48 rises morn. Ο

16 47 15 48 8 25 0 15 16

16 30 15 48 8 41 1 11 17

8W 16 14 15 48 8 54 2 3 18

9 TH 15 56 15 48 97 253 19

10 F St. Lawrence 15 39 15 48 9 19 3 43 20

11 S 15 21 15 49 936 433 21

12G 9 SUND. AFT. TRINITY 15 4 15 49 957
524 (

13 M Queen Adelaide born 14 45 15 49 10 25 6 18 23

14 Tu 14 27 15 49 11 4 7 13 24

15 W Assumption 14 9 15 49 11 57 8 10 25

16 ΤΗ 13 50 15 49 morn . 97 26

17 F 13 31 15 50 1 4 10 1 27

18 S 13 11 15 50 2 18 10 51 28

19 G 10SUND . AFT. TRINITY

20 M

12 52 15 50 3 3411 38 29

12 32 15 50 sets 12a21

21 Tu King William IV. born 12 12 15 50
7a46 12

22W 11 52 15 51 7 55 1 41

23 ΤΗ 11 32 15 51 85 220

24 F St. Bartholomew 11 12 15 51 8 14 259

25 S 10 51 15 51 8 25 3 40

26 A 11 SUND. AFT . TRINITY 10 30 15 51 8404 23

27 M 10 9 15 52 8 58 5 10

28 Tu St. Augustine 9 48 15 52 9 266 2

29 W St.JohnBapt.beheaded 9 27 15 52

30 ΤΗ 9 5 15 52

31 F 8N44 15 53

10 8 6 57

11 8 7 56 10

morn. 8 57

1
2
3
4
5
6
7
)
9
0
1

11

CONJUNCTIONS OF VENUS AND JUPITER WITH THE MOON.

Venus in conjunction

Jupiter "

h m

17day 9m27

8m3622
ود



AUGUST, 1838 . 19

D
a
y

o
f
m
o
n
t
h

. High Water at

LondonBridge. Chr. Time
at

O's noon.

Morn. After.

D
a
y

o
f
m
o
n
t
h

.

Planet

rises.

Planet

south.

Planet

sets.

h m hm hms

1
2
3
4

8 50 9 31 12 6 1

+

우 VENUS . Morn.*

2 10 13 10 56 557
h m h m h m

3 11 36 553
1 1m33 9m41 5a49

0 10 12 42 548
11 1 48 9 53 5 58

5
6
7
8

5
21 2 7 10 4 6 1

1 11 139 543

25 229 537

2 52 3 14 530 8 MARS.

3 36 357 523

9 418 439 5 15
h m h m h m

10 459 5 18 57
1 1m 10 9m30 5a50

11 5 37 5 57 458
11 1 1 9 20 5 39

21 053 9 8 5 23

12 6 19 642 448

13 76 7 33 438

14 82 8 40 428
24 JUPITER . Even.*

15 9 27 10 17 416
h m h m h m

16 11 6 11 49 45
1 8m 8 2a40 9a 12

17 12 23 353
11 7 39 2 8 8 37

18 0 51 1 15 340

21 7 11 1 36 8 1

19 137 158 327

20 217 236 313
দ SATURN.

21 254 3 10 259

22 325 3 39 245 h m h m h m

23 353 46 230 1 2a 4 6a42 11 a 20

24 420 4 33 214 11 1 25 6 3 10 41

25 447 50 158 21 12 48 5 25 10 2

26 5 14 5 28 142

rises . east. sets.
27 5 44 62 125

28 6 22 643 18
h m h m h m

29 78 7 38 051
1 4m25 7m 6 7a46

30 8 16 9 1 033
11 4 39 6 55 7 30

31 9 49 10 38 12 0 15
21 4 55 6 43 7 10

'S PHASES .

h m h m

FullMoon
5 day 10 a 26

NewMoon 20 day 4m 26

Last Quarter 12 1a 28 First Quarter 28 8m55
" "



20
SEPTEMBER, 1838.

D
a
y

o
f
m
o
n
t
h

.

D
a
y

o
f
w
e
e
k

.

SUNDAYS,

HOLIDAYS, &c.

O's O's

declina- semi- › rises

diam. and sets.tion.

D D's

south. age.

0 1 "

h m h m d

1 S Giles SN22 15 53

2G 12 SUND . AFT. TRINITY 8

0m27 9a57 12

015 53 1 59 10 54 13

3M 7 38 15 53 3 33 11 48 14

4Tu 7 16 15 54 rises morn. Ο

5 W OLD BARTHOLOMEW 6 54 15 54 7a13 0 41 16

6 TH 6 32 15 54 7 26 1 32 17

7 F Enurchus 6 9 15 54 7 41 223 18

8 S WM. AND ADEL. CR. 5 47 15 55 7 59 3 16 19

9G 13 SUND. AFT. TRINITY 5 24 15 55 8 25 4 10 20

10 M 5 115 55 92 57
(

11 Τυ 4 39 15 55 952 6 5 22

12 W
4 16 15 55 10 55 7 2 23

13 TH 3 53 15 56 morn. 7 57 24

14 F Holy Cross. 3 30 15 56 07 8 49 25

15 S 37 15 56 122 9 36 26

16 G 14SUN. AFT. TRINITY
2 43 15 57 238 10 20 27

17 M
2 20 15 57 3 50 11 2 28

18 Tu SunEclipsed, notvis. 1 57 15 57 sets 11 41

19 W 1 34 15 57 6a13 12a 20

20 ΤΗ 1 10 15 58 6 23 12 59

21 F St. Matthew 0 47 15 58 6 35 139

22 S 0 24 15 58 6 47 2 21

23 G 15 SUN. AFT. TRINITY 0N0 15 58 7 3 3 6

24 M Autumn commenced 0S23 15 59 7 27 3 55

25 Τυ 0 47 15 59 82 448

26 W St. Cyprian 1 10 15 59 8 54 545

27 ΤΗ
1 34 15 59 10 3 643

28 F 1 57 16 0 11 26 7 41 10

1
2
3
4

5
6
7
7
9
1
0

29 S MICHAELMAS DAY 220 16

30 G 16 SUN. AFT. TRINITY

838 11

2S4416 0005893212

CONJUNCTIONS OF VENUS AND JUPITER WITH THE MOON.

h m

16day 3 a 52Venus in conjunction

Jupiter " "19 3m18

0 morn.



SEPTEMBER, 1838 . 21

D
a
y

o
f
m
o
n
t
h

. High Water at

LondonBridge. Chr. Time

at

O's noon.

Morn. After.

D
a
y

o
f
m
o
n
t
h

.

Planet

rises.

Planet

south .

Planet

sets.

hm h m hms

1 11 22 11 57 11 59 56

+

우 VENUS.

Morn.*

2
3
4
5
6
7
8

h
12 28

m h m h m
5937

1
0 56

2m37
123

10 m 16
59 18

5 a55

147
11 3 6

2 11
10 25 5

58 59
44

21
234 256

3 36 10 33 5

5839
30

3 16 3 35 58 19

353 4 12 57 59 8 MARS.

4 31 4 50 57 39

h m h m h m

1
9 5

0m45
9 5 30

8m55
57 18

5a 5

10 5 53
11 0 41

6 16
8 43

5658
4 45

21 0

11 6 41
35 8 29

79
4 23

5637

12 7 43 8 25 56 16

13 9 13 10 3 55 55 24 JUPITER.

14 10 52 11 33 5535

Even.*
till the 22nd.

15 12 4 55 14
h m h m h m

1
16 032 12 55

6m41 la l 7 a 21
5453

11
17 1 17

6 14 12 a 30
138

6 46
5432

21

18 157
5 47 11m58 6

215
9

54 11

19 2 31 245 5350

20 258 3 10
দ SATURN.

5329

21 3 22 3 33 53 8 h m h m h m

22 3 45 3 56 5247 1 12a 8 4a44 9a 20

11 11 m32 4 7 8 42

23 48 422 52 26 21 10 58 3 31 8 4

24 438 4 55 525

25 5 14 5 34 5145

26 5 55 6 18 51 25
Orises. east . sets.

27 644 7 15 51 4
h m h

28 7 56 8 43
m h

50 44
m

1
29 9 32 10 17 50 25

11

5m12

5 29

6m27 6a46

6 12 6 24

21

30 10 59 11 36 11 50 5
5 45 5 56 6 1

'S PHASES .

h m h m

FullMoon

Last Quarter 10

4day 6m18 NewMoon 18 day 8 a45

10 a 9 First Quarter 26 9a53
" "



22 OCTOBER, 1838.

|D
a
y

o
f
m
o
n
t
h

.

D
a
y

o
f
w
e
e
k

.

SUNDAYS,

HOLIDAYS, &c.

O's O's

declina- semi-

tion. diam.

Drises D D's

and sets. south. age.

0

hm hm d

1M

2Tu

3S7 16 1 2m29 10a25 13

3 30 16 1 4 2 11 16 14

3W 3 54 16 1 rises morn.

4TH 417 16 1 5a45 0 816

5F 4 40 16 2 6 2 1 1 17

6 S Faith. 5 3 16 2 624 156 18

7G 17SUND. AFT. TRINITY 5 26 16 2 6 57 254 19

8M 5 49 16 3 7 43 3 54 20

9 Tu St. Denys. 6 12 16 3 843 454 21

10 W Camb. &Ox. Termsbeg. 6 35 16
3 954

551 (

11 TH Old Michaelmas Day. 6 58 16 3 11 11 64423

12 F 7 20 16 4 morn. 7 34 24

13 S 7 43 16 4 0 26 8 19 25

14 G 18 SUN. AFT. TRINITY 8 5 16 4 139 91 26

15 M 8 28 16 4 251 941 27
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CONTRIBUTIONS

TO

A TABLE

OF THE

CHRONOLOGY OF SCIENCE.

In consequence of the gradual nature of the de-

velopment which the sciences have undergone, it is

impossible to trace their origin back to any precise

year or century. The ancients were so strongly in-

fluenced by this consideration, and with the importance

of the sciences, that they did not hesitate to ascribe

their source to divinity itself. Modern chronologists

have, however, displayed great perseverance in their

researches upon this subject, so important in the history

of the human mind, and their labours have been attended

with some degree of success.

Astronomy, comprising the study of the motions of

the heavenly bodies, is connected with such palpable

and amazing phenomena that we cannot doubt of its
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having first attracted the attention of mankind. Accord-

ing to Josephus, Seth divided the stars into constel-

lations and gave names to the heavenly bodies. But

this tradition, like the fable of Endymion, who is said

to have passed many years in the daily and nightly

observations of the stars on Mount Latmos, the invention

of the sphere by Museus and Linus, and the theory

of the universe by Orpheus is not considered genuine

by most historians. The Babylonians and Egyptians

were undoubtedly the first people who studied astronomy

as a science. In Chaldea the Temple ofJupiter Belus,

raised by Semiramis, of which remnants existed in

the time of Pliny, served as an observatory to the

Chaldeans ; while the Egyptians had their colleges of

priests at Diospolis, Heliopolis and Memphis with the

famous golden circle of Osymandyas. The Chaldeans

boast of their Zoroaster, King of Bactria, who lived

five hundred years before the siege of Troy, as the

founder of the science of Astronomy; the Egyptians

on the other hand, assert that Thot or Mercury Trisme-

gistus originated Astronomy, Arithmetic and Geometry .

The Chinese knew only the elements of this science

when the Europeans first visited them.

Arithmetic, according to Strabo, originated with the

Phenicians, and Cedrenus asserts that Phenix, son of

Agenor, wrote the first treatise on this important branch

of mathematics in the Phenician language . The

Egyptians, however, claim the discovery ; according to

Socrates and Plato, Theut or Thot the minister of

Sesostris, invented numbers and geometry. Josephus

on the other hand, states that Abraham taught theEgyp-

tians arithmetic.

DS
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Geometry, which literally signifies the measure of

the earth or of land, is considered by Herodotus to

have originated in Egypt in the time of Sesostris ;

and when we consider the enterprizing character of

that monarch in erecting buildings and forming canals,

the opinion may perhaps deserve considerable credit.

Mechanics, Hydrostatics and Hydraulics made early no

small progress as the monuments in Egypt distinctly

prove. In the same country we may readily infer that the

use of the inclined plane, the screw or inclined plane

rolled round a cylinder, and the wedge occurred at

a very remote period.

Optics. The first traces of this science appear in

the writings of Aristotle. Mechanics, as a science, were

first treated of in his Mechanical Questions .

Medicine. The serpent, the symbol of medicine, was

worshipped by the Phenicians, Egyptians, Hebrews,

Greeks and other ancient nations, yet the origin of

medicine is usually attributed to the time of Osiris,

who introduced Agriculture and many improvements

into Egypt. His symbol was the sun : his wife Isis,

represented by the moon, was considered the divi-

nity of medicine ; she brought back to life her son

Orus. Mercury Trismegistus or Thot, is said to have

written a work, the six last chapters of which treated

of anatomy, diseases, especially those of women, affec-

tions of the eyes, surgical instruments and remedies.

But this is probably a modern work. After the dis-

covery of the papyrus, this knowledge was collected

into a book which was called Embre. It contained

the rules of the science of medicine to which the phy-

sicians were obliged punctually to adhere .
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Such is a short sketch of ourknowledge of the origin

of the sciences previous to the introduction of any

chronology. The other sciences date their commence-

ment in modern times.

4004 в. с.-Асcording to the Mosaic History, Adam

and Eve were clothed with " coats of skins ."

66

3875 в. с.-TUBAL CAIN born ; an instructor of

every artificer in brass (copper)* and iron," gold, silver,

copper, iron, and perhaps tin as they exist in a native

state were known from the earliest periods.

Idem.-JUBAL born, " the father of all such as handle

theharp and organ."

3000 в. с.-The fabulous anatomical works of Hermes

and Athotis, said to have been written.

2349 в. с.-The flood of Noah, according to the

Mosaic History. Traditions of a partial inundation still

exist among the nations of the East which is quite

inconsonance with the scripture account.

2347 в. с.-Noah planted a vineyard and made wine.

1822 в. с.-Меmnon, the Egyptian, invents the let-

ters.

1800 в. с.-First case of difficult labour recorded in

the case of REBEKAH, when delivered of Esau and

Jacob . The second case mentioned of twins is that

of Thamar. Phineas the daughter of the High Priest

Heli, was assisted at her delivery by women. Midwives

were termed Majalledeth ; the most distinguished in

early times were Phuha and Sephora;-the woman was

placed in achair.

* This word translated brass in our version signifies a serpent. Cop-

per exists native, but brass is an artificial preparation of zinc and cop-

per.
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1707 в. с.-The commencement of a great famine

in Egypt in the time of Joseph.

1672 в. с.-Jacob embalmed by the " physicians" of

Egypt at the command of Joseph.

1635 в. с.-Joseph, son of Jacob, " embalmed and

put in a coffin in Egypt."

1593 в. с.-Moses prescribes Hygienic Laws-orders

certain kinds of food. India received similar laws of

a religious character, ordering sobriety, vegetable food

and ablutions ; the Egyptian priests ordered baths,

severe regimen, and monthly dietetic vomiting.

1431 B. c.-The knowledge of iron, according to

Hesiod, brought over from Phrygia to Greece by the

Dactyli who settled in Crete during the reign of Minos I.

1398 в. с -Melampus a physician and divine cured

of folly and unclean diseases, the daughters of King

Proetus by black hellebore, purification, and exercise.

1325 в. с.-The great Egyptian canicular year, or

year of Thot or Sothis, began on Saturday July 20th

and consisted of 1460 years-the Dog Star or Sirius

having risen that morning at Heliopolis precisely at

four o'clock.

1294 в. с.-Minos in Crete, Iphitus in Elis and

(884) Lycurgus in Sparta introduced games and fights,

athletic exercises, gymnasia and public baths.

1284 в . с.-Orpheus the poet lived.

Idem. Linus the poet.

1270 в . с.-Chiron the centaur, celebrated for his

treatment of wounds and ulcers, and as being the

teacher of Esculapius flourished.

1263 в. с.-Esculapius son of Apollo, disciple of

Chiron, treated diseases by external medicines and
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prayers (επαοιδὴ) to the gods ; temples were built for

him in healthy places ; cures were effected in the temples

by young men, mystical ceremonies, baths, frictions,

gymnastics, bleeding, mild medicines, purgatives. Votive

tablets were suspended in the temples representing the

diseased parts, and indicating the effectual medicines.

According to Heraclitus, Esculapius died from inflam-

mation of the lungs-Hygeia and Panacea the sisters

of Esculapius, are obviously allegories.

1184 B. c.-Podalyrus and Machaon sons of Escu-

lapius, renowned at the Siege of Troy. The former

practised bleeding from the arm. According to some,

Podalyrus was a physician and Machaon a surgeon ;

-Machaon cured Philoctetes of a wound by amagic

formula.

1080 в. с.-Lycaon built Lycosura. Phoroneus built

Argos. Aegialius built Sicyon ; these were the oldest

towns in Peloponesus ; previously the inhabitants lived

in detached houses scattered over the fields .

1048 в . с.-The Edomites conquered and dispersed

by David ; they fly to Egypt, Persian Gulf, Medi-

terranean, and carry with them their arts and sciences

especially navigation, astronomy, and letters .

1047 в. с.-The Edomites or Phœnicians (as they

called themselves by translating Erythraea (Red Sea) into

that of Phœnicia) began to make voyages in the Me-

diterranean

1045 в. с.-The Phœnicians under Cadmus and

others pass into Asia Minor, Crete, Greece and Libya,

and introduce Letters, Poetry, Music, the Octaeteris,

Metals, and other fabrications, and other arts and

sciences. Deucalion's flood took place about this time.
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1035 в . с.-The Idæi Dactyli who accompanied the

Phœnicians discover iron in Mount Ida in Greece, and

work it into armour and iron tools ; they introduce

Music and Poetry.

1034 в. с.-Аmmon King of Egypt first built long

and tall ships with sails ; previously they used small

round vessels which kept close in shore. The Egyptians,

however, began now to observe the stars. Hence the

origin of Astronomy and Navigation may be dated from

this period. Hitherto the luni-solar year had been

in use ; but this year being of an uncertain length they

found the length of the solar year by observing the

heliacal rising and setting of the stars, and made it

consist of five days more than the twelve calendar

months of the old luni-solar year.

1030 в. с.-Ceres, a woman of Sicily, comes into

Attica in search of her daughter who was stolen, and

teaches the Greeks to sow corn, for which she was

deified, after death.

1028 в . с.-Œnotrus son of Lycaon led some Greeks

into Italy and there taught them to build houses.

1007 в. с.-Тemples begin to be built in Greece

-Hyagnis the Phrygian invents the pipe.

989 в. с.-Dædalus and his nephew Talus invent

the saw, the turning-lath, the wimble, the chop-axe and

other instruments of carpenters and joiners. Dædalus

also invented statues with their feet asunder as if they

walked.

979 в. с.-Thoas is sent from Crete to Lemnos ;

reigns there in the city Hephoistia, and works in copper

and iron.

943 в. с.-Evander and his mother Carmenta carry

letters into Italy.

1
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939 в. с.-Chiron, who was born in the golden age,

forms the constellations for the use of the Argonauts,

and places the solstitial and equinoctial points in the

fifteenth degrees or middles of the constellations of

Cancer, Chelæ, Capricorn, and Aries. Meton in the

year of Nabonassar 316, observed the summer solstice

in the eighth degree of Cancer, and therefore the solstice

had then gone back seven degrees ; it retrogrades one

degree in about seventy-two years, and seven degrees

in about 504 years. The Argonautic expedition there-

fore took place about 936 в. с. according to Newton.

927 в. с.-Hercules and Esculapius deified.

916 в. с.-Hesiod the poet flourished.

912 в. с.-Мemphis, and a bridge over the Nile

built by Menes .

907 в. с.-Ноomer wrote his poems.

887 в. с.-Аmenophis established the year of 365

days ; a circle was set up in his temples divided into 365

parts, every part having the date of the year and the

heliacal rising and setting of the stars noted upon it.

884 в. с.-Sulphuret of antimony first mentioned

(2 Kings ix. 30.) When Jehu came to Jezreel she

painted her face-or literally " put her eyes in stibium"

(sulphuret of antimony.) This refers to painting the

eye-brows with the black powder ofsulphuret ofantimony

which is still practised by the Hindoos on the Concan

coast of India at the present day. The juice of the

hennah plant is also employed for the same purpose.

It is remarkable (Thomson's History of Chemistry vol.

I. 75) that the term alcohol now given to spirits of

winewas originally applied to the powder of sulphuret

ofantimony.
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838 в. с.-Cheops built the largest Egyptian pyramid.

825 в. с.-King Cephren built another great pyramid.

786 в. с.-Trireme ships invented by the Corinthians .

760 в. с.-The reduction of tin alluded to by Isaiah

(chap. i. 25) . The literal translation of the last clause

of this verse is, " I will purify your scoria, and take

away all your tin." Tin occurs in the state of oxide

in Cornwall, Spain, Gallicia, Hungary and Malacca.

The Hebrew word, from which the original term is

derived, signifies to divide or division .

747 в. с.-The Egyptians carry their Astrology and

Astronomy to Babylon, and found the era of Nabonassar

in Egyptian years .

720 в. с.-The oldest astronomical observations on

record made at Babylon. Ptolomy afterwards employed

them to determine the periods ofthe moon's mean motion.

715 в. с.-Law of Numa passed which ordered that

the uterus of every woman who died pregnant should

be opened, and the child extracted.

712 в. с.-Charcoal and the use of the bellows men-

tioned by Isaiah (chap. 54, 16) " Behold I have created

the smith that bloweth the coals in the fire." The word

coal should obviously be charcoal, as no coal exists

in the neighbourhood of Syria.

686 в. с.-Archilochus the poet and inventor of

Jambic verse flourished.

684 в. с.-Tyrtæus the poet flourished.

680 в. с.-Thales flourished. He was born 640 years

before the christian era ; he visited Egypt at an early

age and conversed with the priests. According to

Diogenes Laertes he measured the pyramids or rather

the obelisks by means of their shadows in presence
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ofKing Amasis who was astonished at the sagacity

of the Grecian philosopher. Hence it would appear

that the knowledge of this method of ascertaining

altitudes was then unknown in Egypt. On his return

to Greece he communicated his knowledge to his coun-

trymen, and instituted the Ionic sect. Previous to

his time, tradition states that a certain Euphorbus of

Phrygia had given adescription (apparently geometrical)

of the triangle. The compass and the rule took their

origin from fabulous times ; the square and level are

said to have been invented by Theodorus of Samos

one of the architects of the temple ofEphesus. Thales

directed his attention to the properties of triangles

and the circle ; he discovered that all triangles which

have the diameter for their base, and whose opposite

angle reaches the circumference, have this angle a

right angle. He predicted that this discovery would

be the prelude to a great many others, and made a

sacrifice to the Muses. His pupils were Ameristus

the geometrican and Anaximander. According to Apu-

leus, Thales was acquainted with the sphere, that

is the division of the heavens into different circles,

the obliquity of the ecliptic and the cause of the

phases of the moon. He measured also the dia..

meter of the sun, and found it to be the 720th

part of the orbit, in which he deviated very little from

the truth. But the greatest feature in the character

of Thales was his calculating with accuracy an eclipse

of the sun, which shows that he must have either been

acquainted with a great many elements of which history

makes no mention, or that he had derived from the

Egyptians some artificial method of calculation.
E

It
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is certain that Thales was acquainted with the obliquity

ofthe ecliptic although the discovery has been attributed

to Pythagoras, Enopidis and Anaximander. But ac-

cording to Diogenes Laertes, he wrote a work on solstices

and equinoxes; he was acquainted with the spherical

figure of the earth and the causes of the eclipse of the

moon.

676 в. с.-Terpander the poet flourished.

673 B.

flourished.

c.-Thaletus of Gortinius the musician

670 в. с.-Alcman of Sardis the lyric poet flourished.

655 в. с.-The Ionians had access to Egypt and

learned Philosophy, Astronomy and Geometry.

620 в . с .-Arion the musician lived.

607 в. с.-Alcæus the poet flourished.

600 в. с.-Sappho the lyric poetess flourished.

Public education and hygiene instituted in Persia.

596 в. с.-Phidon introduced weights and measures,

and the coining of silver money.

588 в . с .-Silver, iron, tin, lead, ivory, ebony,

emeralds, coral, agate, honey, oil, resin, white wool,

precious stones and gold mentioned by Ezekiel (chap.

xxvii) as the articles of commerce from Tarsus to Tyre.

The original hebrew word, translated tin in our version,

is derived from a root signifying division ; this may per-

haps apply to the granular state of the ore of this

metal. The word translated lead is derived from the root

signifying earth ; this is not easily understood, because

the common ore of lead is the sulphuret or galena which

possesses all the aspects of a metal, and has no re-

semblance whatever to earth. It would appear, there-

fore, that we cannot arrive at any definite opinion with

regard to the true nature of this metal.
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585 в. с.-Xenophanes flourished. According to

him nothing has been created : all is eternal, invariable ;

God is the world; the world is God. Hedistinguished

empirical from rational principles .

Idem.-Esop the mythologist lived.

Idem. In the sixth year of the Lydian war, on the

28th May of this year, the eclipse of the sun, predicted by

Thales, occurred just att he moment when Cyaxarus,

King of the Medes, was on the point of giving battle

to Aliathus, King of Lydia, and put an end to the

war. According to the calculations of Riccioli this was

the year in which the eclipse occurred ; but Mr. Baily

refers it to the year 610.

562 в . с.-Susarion and Dolon the inventors of

comedy flourished.

560 в. с.-Anaximander pupil of Thales flourished.

He was born about the year 620 B. c. and died in

the year 545 в. с. He directed the Ionic school after

the death of Thales, and confirmed the theories of his

master. He taught that the world was round, and

that the moon derived its light from the sun. Some

have supposed that he conceived the earth to move

round the centre of the universe. But according to

Montucla the sentence from which this deduction has

beendrawn will bear another interpretation ; for, accord-

ing to Aristotle it was an ancient question, how the

earth could sustain itself in the centre of the universe

without falling. Now Anaximander explained this by

saying, " that it was prevented from falling by its

uniform position round the centre of the universe, a

position which caused it to remain there, having nothing

to displace it." He considered that the sun was an

E2
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inflamedmass as large at least as the earth. Anaximander,

according to Diogenes, invented the sphere ; he also

constructed the first gnomon at Lacedemon. It con-

sisted of a needle elevated perpendicularly, and which

showed, by the shadow of its summit, the course of

the sun, differing from that used in the present day by

which the light of the sun is made to pass through

a circular hole of which the centre in considered the

summit of its height. Anaximander employed his in-

strument to observe the solstices. Geographical charts

and sun-dials were first used by Anaximander. Ac-

cording to Strabo and Diogenes he made a map of

Greece and of the countries and seas which the people

of that country were in the habit of frequenting. Such

was the origin of geography in Greece on which Hecateus,

the countryman of Anaximander, wrote the first treatise

on record, but which has not come down to our times.

Sesostris, long anterior, had made a map of the countries

which he had conquered. Pliny says that Anaximenes

was the first inventor of sun dials, but he probably

made an error from the similarity of the names.

556 в . с.-Stesechorus the poet flourished.

549 в. с.-Theognis the poet flourished.

544 в. с.-Darius, the Mede, recoins the Lydian

money into Darics.

536 в . с.-Thespis the inventor of tragedy flourished.

524 в. с.-Damocedes cured Darius of a dislocation

ofthe foot which neither the physicians of Persia nor of

Egypt could cure.

506 в. с.-Heraclitus of Ephesus lived. He was

of opinion that the divine mind was disseminated

throughout the universe, and that it reaches the body
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principally by the lungs; he considered fire the prin-

ciple ofevery thing, the intelligent divinity ; the soul as

an exhalation of fire ; every thing is in motion, changing,

and uncertain.

505 в. с.-Parmenides of Elea the philosopher lived.

500 в. с.-Alcmeon of Crotona died. He conceived

that the head of the fœtus is first formed, and that

the fœtus is nourished from without. He discovered

the eustachian tubes .

497 в. с.-Pythagoras died. He was born at Samos

about the year 540 в. с. He was first a pupil of Thales

and then of Pherecydes of Syros, to whom the discovery

of the heliotrope or instrument for measuring and deter-

mining the changes of the sun has been usually as-

cribed. Pythagoras travelled into Egypt, conversed

with the priests, and examined the columns of Sothis or

Thot, upon which were engraven the principles of

geometry; he is then said to have penetrated to the

Ganges where he saw the Brahmins or Gymnosophists

of India; there it is supposed he obtained his doctrine

ofmetempsychosis. On his return to his native country

he became a prey to tyranny, and went to Italy wherehe

founded his celebrated school ; he made several great

and important discoveries. He discovered that the

square of the hypothenuse of a right angled triangle

is equal to the squares of the two sides ; he was so

delighted with this discovery which constitutes the

xlviii proposition of the first book of Euclid, that he

made a sacrifice of a hecatomb to the Muses. The

application which he gave to geometry originated seve-

ral new theories, such as the incommensurability of

certain lines ; of the diagonal of the square compared
E3
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to the side, the theory of regular bodies which includes

so many geometrical principles. Montucla conceives

that Pythagoras had some idea of the revolution of

the earth round the sun . Comets were considered

by the Pythagoreans as stars which were as old as

the universe, which revolve round the sun, and which

only show themselves when they have arrived at a

certain part of their orbit. The Pythagoreans thought

the fixed stars were so many suns dispersed through

the immensity of space, around which, planets similar

to those of our sun revolve ; they considered that these

suns, like our planets, revolved round their own axis ;

they believed that all the planets were inhabited by

animals not inferior in beauty and size to those of

our earth. Pythagoras first reduced music to numbers,

by ascertaining that the sound of a hammer on an

anvil derived its quality from the weight of the hammer

-he drew many important deductions from this fact.

According to Pythagoras, number is the principal thing

in science ; the divinity is the sun-the vital power

of nature ofwhich the soul is an emanation. He con-

sidered that physiology ought to be founded on the laws

of numbers ; the brain is the seat of thought ; he recom-

mended vegetable diet, temperance, exercise of mind

and body, and religious chanting.

486 в. с.-Æschylus the tragic poet died.

470 в. с.-Iccus of Tarentum recommended mo-

deration in enjoyment. Sobriety became with him a

proverb ; he corrected the regimen of the Athletæ .

479 в. с.-Confucius the Chinese philosopher died.

460 в. с.-Теmple of Esculapius built at Rome.

440 в. с.-Herodicus (Prodicus) of Selymbria flourish
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ed, a sophist, gymnastist and physician, instituted

medical gymnastics for improving health and curing

diseases.

Idem.-Leucippus flourished. According to him the

soul is a being of fire. Democritus afterwards de-

veloped his views stating that the soul which consists

of fire is known obscurely by its sensible part ; clearly

by its rational part. He believed in fatalism .

Idem. Melissus lived. He conceived that reason

and experience were opposed to each other.

435 в. с.-Pindar the lyric poet died.

432 в. с.-Phidias the statuary died.

431 в. с.-Cratinus the comic poet lived.

430 в . с.-Zeno of Elis lived-found experience to be

contradictory to itself.

430 в. с.-Hippocrates, the celebrated physician of

Cos, flourished. He was born 446 years before Christ,

and died 365 years before Christ, aged 95 years. He

first distinguished himself by curing Perdiccas, King of

Macedonia of a consumption occasioned by his unfortu-

nate love for his mother-in-law, Phila. He visited

Athens, and freed it from a great plague, by lighting

fires in every town, and burning aromatics to purify the

air. He is said to have practised medicine at Athens.

The works of Hippocrates, were written on tablets of

wax, as paper was unknown in his time. His work, On

the Nature of Man, was authentic, according to Galen ;

he considered the animal body to consist not of one

element,but ofseveral: fire, air, earth and water, blood,

phlegm, bile and black bile. Diseases proceed from the

absence or superabundance of the four latter humours .

The principle of life, according to him, was not fire as
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Pythagoras thought, but integrant, the essence of

which is superior to that of fire. " Man enjoys per-

fect health when the animal heat is intimately combined

with the other elementary qualities." His writings

show, that with the exception of osteology with which he

was well acquainted, he was completely ignorant of ana-

tomy, or had but a very superficial idea ofthe organiza-

tion of man, the basis of scientific medicine. It is said he

presented a skeleton to the Temple of Apollo, at Delphi.

He has described the different forms of the bones of the

head, in numerous individuals, with an account of the

varieties in the direction of the sutures, diploe, and the

vascular structure. He was ignorant ofany difference

between arteries and veins ; he called all the blood ves-

sels φλέψ and ἀςτηςίη with him signified the trachea. He

divided the blood vessels into four pairs : the first pair

goes from the head on the two external sides of the ver-

tebral column, and is distributed to the haunches and

loins, and passes to the legs and feet ; the second,

(formed of the jugular veins) passes out near the ears,

descends along the neck to the genital organs and soles

ofthe feet ; the third pair comes from the temples, and

goes to the lungs ; the fourth pair goes from the fore-

head and eyes, to the neck, clavicles, arms and fingers.

Itwould appear, therefore, that he had never examined a

dead body. He was totally ignorant of the uses of the

nerves, and of the structure of the viscera. He consi-

dered the brain to be a white body, spongy, glandular,

serving to attract the humours from all parts of the body.

He states that the frothy matter passed in diarrhæa,

comes from the head ; and in his book on Air, Water,

and Localities, he affirms that dysenteries in amoist win-
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Heter, derive their origin from the same cause.

thought that the diaphagm and heart were the seats of

passion and sensation. The dissolution of the body in-

to its constituent parts, he considered the cause ofdeath.

His theory of generation is not worth noticing. He ex-

plained inflammation by ascribing it to a determination

ofblood into parts, where it had no access before. He

ascribed the formation of calculi, to the accumulation of

sandy particles. He fixed three principal periods ofdi-

sease : crudeness, coction, and crisis. The crisis was

marked by the state of the urine, especially in reference

to sediment and cloudiness, by the stools, saliva and

crust onthe tongue. He derived no signs from the pulse,

but appears to have been ignorant of its existence. He

talks, however, of the beating of the vessels of the neck,

violent, spasmodic, and perceptible to the eye. He

established some good rules with regard to regimen

and diet. He practised bleeding in acute diseases near

the diseased part. He employed emetics ; his purga-

tives were allof a violent or drastic kind : white hellebore,

euphorbia peplus, thapsia asclepium, the flowers and

seeds of carthamus tinctorius, daphne laureola ; he used

also alum, some preparations of copper, lead. He taught

the art ofbandaging, applied poultices to wounds, the

trepan in cases of wounds of the head; he treated frac-

tures by extension and counter extension, and bandages;

he used complicated apparatus for reducing dislocations.

It would appear, from the preceding sketch of the opi-

nions of Hippocrates that he was comparatively ignorant

as a physician, and could never have advanced medicine

as a science, as he had no knowledge of anatomy and

chemistry, which constitute physiology, the basis of
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medicine. Some modern physicians have assumed that

a minute knowledge of anatomy is not necessary for the

practise of medicine. This great error has undoubtedly

originated from the absurd veneration for the writings of

the Greeks and Latins .

428 в. с.-Anaxagoras of Clazomene died aged 72 .

He was a disciple of Thales ; he believed in a superior

intelligence, the unity of God (?) ; he believed in the

eternity of the corpuscles of matter which by their accu-

mulation constituted the ancient chaos. These corpus-

cles enjoyed some of them similar, others dissimilar

properties ; the divinity, the eternal and immaterial

spirit, so re-united them that those of the same kind

became united; this constituted his celebrated doctrine

of homéoméries. According to Aristotle he first broached

the doctrine of the immortality of the soul which he con-

sidered etherial or igneous. He appears to have dissected

animals. He conceived that the bile, by penetrating into

the lungs, the vessels and the pleura produced acute

diseases . He considered the sun as a terrestrial mass

in a state of inflammation ; ascribed the permanence of

the stars in their motions to their circular movement.

Hence he appears to have had the first idea of the cen-

trifugal force.

420 в. с.-Thessalus, Draco and Polybus established

the first Dogmatic school which was also termed Hippo-

cratic, as they followed the principles of the physician

of Cos. Thessalus is said to have written a work on

diseases . They introduced the physiology of Plato

into medicine .

Idem.-Hippocrates of Cos the mathematician. We

are indebted to him for the discovery ofthe quadration of
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the lunes or the spaces included between the arcs of

two unequal circles ; he was originally a merchant. He

is said by Simplicius to have beenexpelled from aPytha-

gorean school because he charged money for teaching

geometry. He first drew attention to the duplication of

the cube, which requires the finding of two mean pro-

portionals between the side of the given cube and the

double of the same, the first of which two meanpro-

portionals is the side of the double cube. It is often

termed the Delian problem, from the circumstance that

Hippocrates stated that a plague which raged at Athens

would cease, when the altar ofApollo, whichwas a cube,

should be doubled.

Idem. Bryson and Antiphon flourished, andbroached

some ideas with regard to the quadrature of the circle

whichwas termed by Aristotle paralogism.

Idem. Meton and Euctemon flourished. They pro-

posed their enneadecateridis, or cycle of nineteen years.

This consisted of a period of nineteen lunaryears, twelve

ofwhich were common or constituted oftwelve lunations

and the other seven of thirteen, which made in all 230

lunations ; the intercalary years were the 3rd, 6th, 8th,

11th, 14th, 17th and 19th. This cycle was established

in the year 433 before Christ, and is termed the Metonic

cycle. Several imperfections in it were endeavoured to

be corrected a century afterwards by Calippus .

Idem. Empedocles, the Pythagorean flourished. He

is said to have written poems upon the sphere, and other

parts of physics. He considered light to be a body ema-

nating continually from luminous bodies. He threw

himself into Mount Etna, in order to be considered im-

mortal.

Idem. He believed in four elements, fire, air, water
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and earth. Fire is the principle of life ; the changes in

the body consist of the juxta position of the elements ;

the soul is a combination of the latter ; its seat is in the

blood; thought depends on organization.

Idem. Timeus of Locris flourished . He wrote dia-

logues on the formation of the universe.

415 в . с.-Aristarchus, the tragic poet lived.

Idem. Eupolis, the comic poet lived.

Idem.-Archytas and Philolaus lived. To them we

are indebted for the method of finding two mean

proportionals between two given lines, with a view to the

duplication of the cube. He invented also the screw,

crane and various hydraulic machines, and a winged

pigeon or automaton. He was one of the first persons,

who employed analysis, which was communicated to him

byPlato.

Idem.-Herodotus, the father of history, flourished.

407 в. с.-Euripides, the tragic poet died, aged 78 .

406 в . с.-Sophocles, the tragic poet died, aged 91 .

Idem.-Plato, the comic poet, lived.

Idem. Acron, the empirical physician lived.

404 в. с .-Democritus of Abdera, made researches

on the brain, and wrote a book on the anatomy of the

cameleon. He considered the embryo to be nourished

by the cotyledons of the uterus. He appears to have

been one of the principal promoters of the elementary

doctrine of the contact of circles and spheres, and irra-

tional lines and solids. He broached several ideas re-

specting perspective and optics. He wrote some works

on astronomy, and proposed a new arrangement of the

Greekcalendar. He published Ephemerides, and a Ura-

nography, or description of the constellations in the hea-

vens. He considered that a vacuum was necessary for
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motion, that all heavy bodies will fall into a vacuumwith

the same rapidity ; that lightness is nothing but a less

weight, and that light consists of an emanation of cor-

puscles from a luminous body. He taught that the

milkyway consisted of a number of small stars, each of

which escapes the eye, but all united, occasion agreater

brightness in the heavens.

Idem. Enopis of Chios lived. He combated the vul-

gar fallacy that figures, whose boundaries are equal, have

equal capacities.

400 в. с.-Socrates, the philosopher flourished.

Idem. Plato flourished. He invented geometrical ana-

lysis. This consists in taking for granted the thing to

be proved, and then ascertaining how it may be proved.

The seconddiscovery of Plato, or of his school was, that

of the conic sections . The figure of a cone must have

been familiar to every person, at an early period, but no

one had attempted to investigate the properties of such

a figure, until the time of Plato. He ascertained that

a cone may be cut in five different ways, giving origin

to the parabola, hyperbola, and ellipse. The third dis-

covery of the Platonic school, was that of geometrical

loci or a series of points, each ofwhich equally resolves

a problem, capable from its nature of an infinity of solu-

tions. These were divided into classes : plane loci, or

simple lines, straight or circular ; solid, included conic

sections, while the curves of a higher order were termed

hypersolid or simply linear. During the time ofPlato,

the problem of the duplication of the cube came into

great notice. The pupils of Plato were : Archytas, Lao-

damas, Theactetus, Amyclas, Neoclis, Leon, Eudoxus,

Theudius, Atheneus, Philosophus, Hermotimus, the two
F
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Philips, Cratistus, Menechmus, and Dinostrates. Eu-

doxus particularly cultivated comic sections ; Menech-

mus enlarged this branch of mathematics ; his most re-

markable solutions, are the two solutions of the problem

of two mean proportionals. Dinostrates discovered the

quadratrix.

Plato admitted three primitive beings : the creator,

the form by which he created everything, andthe matter

ofwhich it is composed. From all eternity there has ex-

isted a matter destitute of properties and form, and com-

posed only of elementary atoms, which wander through

space without being confined to any regular movements.

The elements were composed of matter, which was de-

posited in the form of different triangles over each other;

those of the earth were rectangular, and those of the

other elements irregular, because they may be recipro-

cally converted. The elementary figure of fire is a pyra-

mid; that of air, is a dodecahedron ; that of water, an

icosahedron ; and that of the earth, a hexahedron com-

posed of rectangular triangles. This was quite in conso-

nance with the doctrine of Plato, that knowledge comes

tous by reason, and not by sense and in obedience to

the dogma suspended over the door of his school. " Let

no one enter here, who is ignorant ofgeometry." He

conceived that the spinal marrow was first formed of

small triangles similar to those ofwhich fire consists.

God sowed the soul in that portion of the marrow called

brain; life consists of spirit and fire ; and the heat of the

blood is the source of this fire ; the fire attenuates and

dissolves the food ; the red blood is the principal source

of nutrition ; nutrition takes place by the attraction of

similar particles ; the sense of taste is communicated
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by small veins, leading from the tongue to the heart,

which is the seat of desire ; sleep is the repose of the

sensitive soul. Plato was unacquainted with the uses of

the nerves, but considered them tendons. He particu-

larly recommended exercise ; he explained all the func-

tions by the play of the physical elements of the body ;

all the passions exist in the liver ; the spleen serves as

an emunctory to the liver ; on each side of the spinal

marrow there are two principal vessels destined to carry

away the superfluous humours of the head; the lungs

throw outthe most subtle parts of the body, the air and

fire; the defect in the proportion between the physical

elements of the body, is the proximate cause of all di-

seases ; inflammation of the bile occasions most of the

acute and inflammatory diseases ; superabundance of

fire causes continued fever, that of air quotidians, and

that of water tertians .

ENGLISH IMPERIAL WEIGHTS AND

MEASURES.

A cubic inch of distilled water at 62° F. weighs in

vacuo 252.72 grs.; a cubic foot will therefore weigh

62.3862 lbs . avoird. In air a cubic inch weighs 252.458

grs. and a cubic foot 62.3206 ibs. An ounce of water

1.73298 cubic inches .

Imperial gallon=277.296 cubic inches or 10 lbs.

Standard avoirdupois pound=7.000 grains troy.

. troy pound=5.860 grains troy.ود

ود gallon 10 lbs . avoird. 277.276 cubic inch

F2
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Standard quart=2.5 lbs . avoirdupois.

ود

دو

ود

ود

ود

pint=1.25 lbs. avoird. 20 ounces distilled

water.

peck2 gallons.

bushel=8 gallons=80 lbs. avoird. of water.

3 bushels= 1 sack .

12 sacks 1 chaldron .

From the experiments made by order of the govern-

ment to determine the length of the pendulum vibrating

seconds at London in a vacuum and reduced to the level

of the sea, it was found that the distance from the axis

of suspension to the centre of oscillation of such a

pendulum is 39.1393 inches of the brass standard of 3

feet, made by Bird in 1760 and in the possession of the

House of Commons, the distance between the centres

ofthe gold pins at 62° being a yard, and that the length

of a platinum metre at the temperature 32° F. supposed

to be the 10,000,000th part of the quadrant of the

meridian corresponds with 39.3708 inches ; its ratio to

the imperial measure of 3 feet is as 1.09363 to 1, the

logarithm .0388717 .

Perch=16½ feet square.

Rood=1210 square yards.

Acre=4840 square yards=160 square perches, poles

or roods .

The five standards are as follows in imperial measure :

General Lambton's scale used in India. 3599934

Sir George Schuckburgh's scale (identical

with the imperial) . 35.99998

General Roy's scale
36.00088

•

Royal Society standard
36.00135

Ramsden's bar 36.00249
:

4
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SPECIFIC GRAVITY OF WATER AT DIFFERENT

TEMPERATURES .

Water at 62° being unity

70° 0.99913 56° 1.00050 44° 1.00107

68° 0.99936 54° 1.00064 42° 1.00111

66° 0.99958 52° 1.00076 40° 1.00113

64° 0.99980 50° 1.000$7 38° 1.00113

62° 1.00000 48° 1.00095

58° 1.00035 46° 1.00102

The difference of temperature between 62° and 39°

where water attains its greatest density will vary the

bulk of a gallon of water rather less than the third

of a cubic inch, and assuming from the mean of nume-

rous estimates the expansion of brass 0.00001044 for

each degree of Fahrenheit, the difference of temperature

from 62° to 39° will vary the contents of a brass gallon

measure just one fifth of a cubic inch. The specific

gravity of clear water from the Thames, exceeds that of

distilled water in the proportion of 1.0006 to 1º making

a difference of about one sixth of a cubic inch on a

gallon. Rain water does not differ from distilled water

so as to require any allowance for common purposes .

The weights and measures at present employed in

Great Britain, were fixed by an act of parliament passed

in the year 1824. In order to give stability to the

system, certain constant quantities required to be se-

lected, which might, by being at any time ready for

reference, prevent the standard from being liable to

alteration.

F3
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1.-MEASURES OF LENGTH .

Poles or

Inches. Feet. Yards.

perches.
Furlongs.

Miles.

1 0.083 0.027 0.0505 0.00012626

12 1 0.333 0.6060 0.001515

0.00001578282

0.000189393

36 3 1 0.1818 0.004545

192 16.5 5.5 1 0.025 0.003125

0.000568181

7920 660 220 40 1

63360 5280 1760 320 8

0.125
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ENGLISH AND CONTINENTAL MEASURES .

LONG MEASURE .

The English Imperial yard is equal to

443.295936

1.173487

1.097608

1.456756

0.761986 ......
•

1.595836

1.617487

0.914383 .. ........

0.914383

1.37 1015 ....

1.285169 ...

1.540055

.....

...

....

The English Foot is equivalent to

135.114160

Ο 964227

1,044320

0.971170

0.304794

..........

......

.........

......

.... ......

1.063891 ......

1.078325

0.304794

3.047944

0.971136

1.000845 ..

1.026804

..........

..

Old Paris lines .

Vienna ell .

Bavarian ell.

Danish ell .

French ell .

Hamburg ell.

Leipzig ell.

Lombardy metro.

Netherland ell.

Prussian ell .

Russian arschin.

Swedish ell.

Old Paris lines .

Vienna foot.

Bavarian foot.

Danish foot .

French metre.

Hamburg foot.

Leipzig foot .

Lombardy metro.

Netherland palm.

Prussian foot .

Russian foot.

Swedish foot.
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DRY MEASURE .

The Imperial Quarter is equal to

14654.368

4.726706

1.307307
.. ......

2.089600 .

0.290689 .......

2.758728

2.705754 ......

2.906891

2.906891
......

5.288968

1.494115

1.984063

...

....

..

..

Paris old cubic inches.

Vienna metzen .

Bavarian scheffel.

Danish tonne.

French kilolitre .

Hamburg scheftel.

Leipzig scheffel.

Lombardy soma.

Netherland mudde.

Prussian scheffel.

Russian tschetwert.

Swedish tonne.

LIQUID MEASURE

Imperial Standard Gallon is equal to

228.9745

0.078289

0.070812

0.030333

0.004542

0.031366

0.059876

0.045420

0.045420 ..

.........

..

...... ..

Old Paris cubic inches

Vienna eimer

Bavarian schänk-eimer

Danish ahm .

French kilolitre .

Hamburg ahm.

Leipzig eimer.

Lombardy soma.

Netherland vat

Prussian eimer.

Russian wedro

Swedish ahm.

0.066112

0.357772

0.028910

0.036138
ود

tonne.
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WEIGHTS .

Imperial Standard Troy Pound is equal to

.... .....
...

.....

......

0.666417

0.666432

0.747409

0.822857

0.373202

0.770502

0.798382

0.373202 .... ... .....

0.373202

0.797932 ......

0.912487

0.881153 ...

Vienna pound.

Bavarian pound.

Danish pound.

English avoird. pound.

French kilogramme.

Hamburg pound.

Leipzig pound.

Lombardy libbra.

Netherland pound.

Prussian pound.

Russian pound.

Swedish pound.

Imperial Standard Avoirdupois Pound equivalent to

0.809882 ..

0.809900

0.908310

1.215277 .... .........

0.453544 ....

0.936374

0.970255 ......

0.453544

0.453544

..

0.969709 ..

1.108926

1.070846

...........

....
...

..

..

Vienna pound.

Bavarian pound.

Danish pound.

English troy pound.

French kilogramme.

Hamburg pound.

Leipzig pound.

Lombardy libbra.

Netherland pound.

Prussianpound.

Russian pound.

Swedish vict. pound.

VALUE OF AN ENGLISH POUND STERLING .

Vienna.

9 florins, 31 kr. 3.24 pf.
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France.

24 francs, 74.688 centimes.

Hanover.

5 reichsthaler, 25 mark groschen, 6.812 pfennig.

States of the Church.

4 scudi, 6 paoli, 2 bajocchi.

Modena.

24 lire, 74.688 centes . Italiani, or 64 lire, 9 soldi,

8.695 denari di Modena.

Naples.

5 ducati, 82 grani, 5.217 cavalli .

11 gulden, 58.868 cents.

Netherlands .

North America.

4dollars, 44 cents.

Norway.

4 species-thaler, 2 ort. 0.924 schilling.

Oldenburg.

7 reichsthaler, 44 grot. 4.687 schwar.

Parma.

100 lire, 4 soldi, 5.99 denari .

Poland.

41 gulden, 9.226 groschen.

Portugal .

4112.725 rees . or 4 millerees 112.725 rees .
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Prussia .

6 thaler, 20 silver groschen, 1.601 pfennig.

Russia.

6 rubel, 19.613 copecs of silver.

Saxony.

6 thalers, 8 groschen, 5.791 pfennig.

Sardinia.

13 lire, 3 soldi, 1.03 denari.

Sweden.

4 reichsthaler, 16 skilling, 9.378 rundstücke.

Switzerland.

16.922 Swiss pounds.

Sicily.

5 ducati, 82 barocchi, 5.216 piccoli.

92 reales, 23 maravedis, 2.456 dineros.

Spain.

Tuscany.

29 lire, 9 soldi, 2542 denari.

Turkey.

36 piastres, 8.585 paras.

EUROPEAN WEIGHTS.

GERMAN, GEWICHT SYSTEM-FRENCH, POIDS.

Aarau.

Pound..

ود

....

.........

English pounds.

1.276492 troy

1.050370 avoir.
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Libbra.

ود
.. .....

..

Alessandria.

English pounds.

0.988761 troy

0.813609 avoir.

Alicant .

Libbra major

" ود

....

Libbra minor..

ود ود

Libbra castellana

ودود

Pound.

ود

Pound.

ود

Pound.

ود

.....

......

...

....

............

......

..

....

....

..

Altenburg.

....... ....... ....

Pound........

ود
.......

*Pound. ...

"

Pound..

.......

"
..........

...

....

Altona.

Ancona.

..

Appenzel.

Barcelona.

Basle.

...........

..

..

....

...

1.389325 troy

1.143216 avoir.

0.926216 troy

0.762144 avoir.

1.234955 troy

1.016192 avoir.

1.249969 troy

1.028546 avoir.

1.297854 troy

1.067949 avoir.

0.886302 troy

0.729300 avoir.

1.566036 troy

1.288624 avoir.

1.095907 troy

0.901775 avoir.

1.311639 troy

1.079291 avoir.

G
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Pound..

ود

Pound..

.ود

Pound.

ود

Libbra.

ود

Pound.

.دو

Pound.

.وو
•

........

......

Pound..

ود

Pound.

ود

Berlin .

Berne.

...

Bilboa .

........

.......

.........

Occa......

.....

..........

......

..

....

..

.....

Bologna.

Botzen.

Brunswick .

Bremen .

Bukarest.

..........

Cadiz.

...

...

..

..

..

..

.....

.....

English pounds.

1.253238 troy

1.031236 avoir.

1.393695 troy

1.146812 avoir.

1.312460 troy

1.079967 avoir.

0.970340 troy

0.798451 avoir.

1.342331 troy

1.104547 avoir.

1.252217 troy

1.030395 avoir.

1.335737 troy

1.099121 avoir.

3.453839 troy

2.844016 avoir.

1.234955 troy

1.016192 avoir.
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Cagliari.

Lira....

ود

Rottel..

ود

Pound..

ود

......

.....

........

...........

.......

Pound..

ود ..

Pound..

ود

Candia.

Carlsruhe.

...

..............

56304 Mark....

ود

Rottel.

ود

"
....

•

....

....

.........

Cassel.

..

..

Coburg.

...

...

...

Cologne.

...... .........

.......

..

Constantinople.

.........
..

Cantar......

ود
..

Pound....

ود

......

....

....

.. ......

..

.......

Copenhagen.

Pound....

ود

...

Corunna.

.. ...... .......

...

English pounds.

1.074117 troy

0.883845 avoir.

1.504548 troy

1.238028 avoir.

1.339756 troy

1.102428 avoir.

1.297008 troy

1.067252 avoir.

1.365764 troy

1.123828 avoir.

0.639599 troy

0.526299 avoir.

1.709135 troy

1.406374 avoir.

200.538620 troy

165.014636 avoir.

1.337954 troy

1.100945 avoir.

1.539620 troy

1.266880 avoir.

G2
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Pound.

ود

Stone......

"

.......

.........

Pound ......

ود

Cracow.

Darmstadt.

Dieppe.

..

...

Weight for herrings (16664 inhab.)..

Lira .

ود

Pound.

ود

ود ودود

.. ....

Ferrara .

..

Florence .

Frankfort .

Heavy pound..

" ود

Light pound ......

ودود

Pound..

ود

......

.......

.......

.....

.. ..

Freyburg .

...

........

Fulda.

Pound....................

......... ......
ود

...

..

..

.....

..

English pounds.

1.087362 troy

.894743 avoir.

34.795592 troy

28.631801 avoir.

1.339756 troy

1.102628 avoir.

40.192708 troy

33.072857 avoir.

0.908929 troy

0.747919 avoir.

0.909735 troy

0.748582 avoir.

1.353987 troy

1.114138 avoir.

1.253691 troy

1.031609 avoir.

1.416488 troy

1.165567 avoir.

1.367463 troy

1.125226 avoir.
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Geneva.

Great pound....

ود

Small pound

....

...

وو

..

..

........

..........

.... ....

Genoa.

Peso grosso libbra.

ود ود

Libbra for gold and silver..

ود ود

Libbra for silk....

ود

ودود

...

.. .. ..

....

Glarus .

Krämer pound

ود ود

Silk pound. .........

....

...

English pounds.

1.475715 troy

1.204303 avoir.

1.229762 troy

1.011919 avoir.

ودود

Pound.

ود

Pound..

ود

Pound.

ود

Pound.

...

.......

....

....

.....

Gotha.

..

Hague.

Hamburg.

Hanau .

"
..................

..

0.934694 troy

0.769120 avoir.

0.849727 troy

0.699204 avoir.

0.919228 troy

0.756394 avoir.

1.412591 troy

1.162360 avoir.

1.255650 troy

1.033220 avoir.

1.249967 troy

1.028546 avoir.

2.679513 troy

2.204857 avoir.

1.297854 troy

1.067949 avoir.

1.252417 troy

1.030560 avoid .

G3
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Hanover .

Pound..

ود

Hildesheim.

Pound..

ود
....

...

Lausanne.

Pound..

ود

Mark.

ود

Lira..

ود

Pound..

ود

Pound.

ود

Libbra.

ود

..........

........

...........

....

......

....

.......

La Valetta.

.. ....

Leipzig.

Lemberg.

Lisbon .

...

...

Pound..............

"

Lübeck .

.... .... ..........

....

.....

English pounds.

1.311896 troy

1.079503 avoir.

1.250872 troy

1.029289 avoir.

1.362106 troy

1.120819 avoir.

0.655819 troy

0.539645 avoir

0.848420 troy

0.698128 avoir.

1.252533 troy

1.030655 avoir.

1.125419 troy

0.926059 avoir.

1.229805 troy

1.011954 avoir.

1.295078 troy

1.065664 avoir.
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Pound..

ود

Pound.

ود

Pound.

"

Lucca.

....... .. ........

Libbra.

ود

....

......

....

Lucerne,

..

English pounds .

0.997247 troy

0.820592 avoir.

1.337774 troy

1.100797 avoir.

Lünenberg.

1.310657 troy

1.078483 avoir.

Madrid.

Mahon.

....

1.234896 troy

1.016143 avoir.

Rottel

ود

Pound..

ود

1.125989 troy

0.926528 avoir.

Meiningin (4500 inhabitants .)

Cassico. .... ....

ود

ود

Rotolo grosso..

Rotolo sottile.

Libbra.

"

ود

Messina .

.....

...

.................

....

..

....

1.365711 troy

1.123785 avoir.

29.251650 troy

24.069929 avoir.

2.340132 troy

1.925594 avoir.

2.127440 troy

1.750579 avoir.

0.851027 troy

0.700273 avoir.
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Libbra metrica....

ود ود

Libbra peso grosso

ود ود

Libbra peso sottile..

ود ود

Milan.

....

...... .... ....

.... .... ....

.... ..

Commercial pound....

Pound.

ود

Rotolo .

ود

ود

....

..

....

....

Modena.

..........

Munich.

..

Naples.

....

...

..

Libbra.

ود

Pound.

ود

Pound.

ود

Pound.

ود

........

Neufchátel.

...... ......

Libbra major..........

ود

....

..

Nice.

Osnaburg .

Oviedo.

...

....

....

..

English pounds.

2.679513 troy

2.204857 avoir.

2.018253 troy

1.660733 avoir.

0.862821 troy

0.709979 avoir.

0.911409 troy

0.749960 avoir.

1.500527 troy

1.234720 avoir.

2.387457 troy

1.964536 avoir.

0.860123 troy

0.707759 avoir.

1.393648 troy

1.146774 avoir.

0.830772 troy

0.683607 avoir.

1.323535 troy

1.089080 avoir.

1.852362 troy

1.524229 avoir.
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Rotolo.

ود

Kilogramme....

Lira.

ود

ود

....

......

......

Commercial pound....

ود

Silk pound.

ود

Pound.

ود

Pud.

"

Pound.

ود

Pound.

"

..

Pound..

ود
...

....

Palma.

Paris.

Parma.

Patras .

....

...... .....

Petersburg.

Pisa.

Prague.

..

..

....

..

...

Ragusa.

..............

......

.......

......

English pounds.

1.125991 troy

0.926529 avoir.

2.679513 troy

2.204857 avoir.

0.874675 troy

0.719732 avoir.

1.070658 troy

0.880999 avoir.

1.338323 troy

1.101248 avoir.

1.095905 troy

0.901773 avoir.

43.836204 troy

36.070933 avoir.

0.909807 troy

0.748641 avoir.

1.378219 troy

1.134077 avoir.

0.973290 troy

0.800879 avoir.
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Rome.

Lira.

ود

Rostock (15303 inhabitants .)

Pound....

ود

St. Gall.

Heavy pound.....

ود

Light pound

ود.....

Schafhausen.

ود

Heavy pound.

Light pound

....
..

ود

Soleure.

Pound......

ود

Stockholm .

Victualien pfund

ود

Mark of staple towns

ود ود

Mark of the mines..

ود ود

.. .... ....

...... ......

.... .. ......

Mark of country towns......

ود ود

............

English pounds.

0.908963 troy

0.747947 avoir.

1.362662 troy

1.121284 avoir .

1.566033 troy

1.288622 avoir.

1.246027 troy.

1.025302 avoir.

1.540648 troy

1.267733 avoir.

1.232539 troy

1.014203 avoir

1.390469 troy

1.144157 avoir.

1.134876 troy

0.933840 avoir.

0.911257 troy

0.749834 avoir.

1.007060 troy

0.828666 avoir.

0.959148 troy

0.789241 avoir.
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Pound..

ود

Pound .

"

Trent (10704 inhabitants .)

.....

Valentia.

.......

English pounds.

1.508302 troy

1.241117 avoir.

Libbra grossa......

"

Libbra sottile ....

ود

Venice.

..

......

.... .....

Commercial pound....

ود

Vienna.

.... .. ....

.... ...

Gold and silver pound

ود "

.....

.... .......

Funt ..........

"

Pound.

وو

..........

..........

Warsaw.

....

Wiesbaden .

Zürich.

....

......

Heavy pound.

ود

...

Light pound for silk....

ود "

0.956058 troy

0.786699 avoir.

1.278124 troy

1.051713 avoir.

0.807149 troy

• 0.664168 avoir .

1.500559 troy

1.234746 avoir.

1.535039 troy

1.263118 avoir.

1.086553 troy

0,894078 avoir.

1.261210 troy

1.037796 avoir.

1.412591 troy

1.162360 avoir.

1.255650 troy

1.033220 avoir.
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EUROPEAN MEASURES OF LENGTH.

Aarau (Switzerland 3500 inhabitants .)

Alessandria (Sardinia 35000.)

Elle..

Raso..

Common foot......

English imp. meas.

0.656235 yard

0.659689 yard

1.123494 feet

Foot (Limprandische) ... 1.605300

Alicant (Spain 17400.)

..
Vara.. ...

Elle

Elle

Foot..

Braccio.

...

Foot

Linen elle.......

Woollen elle..

Foot

Varra

Canna .

Basle (Switzerland 16215)

Large elle

Small elle .....
... 0.595052

5.188184 feet

1.289280 yard

Foot
0.978364 feet

... 0.823180 yard

Altenburg (Saxony 10160.)

Altona (Holstein 23400.)

0.943646 feet

0.626630 yard

0.939945 feet

Ancona ( States of the Church 17358.)

Appenzell ( Switzerland 3000.)

0.702615 yard

1.281878 feet

0.876789 yard

0.673751

1.032460 feet

Barcelona (Spain 130000.)

0.864697 yard
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Ell.

Foot.. ....

Ell

Berlin (Prussia 220000.)

.... .......

English imp. mea.

0.729386 yard

1.029721 feet

Berne (Switzerland 17552.)

0.593325 yard

Foot .... 0.962369 feet

Bilboa (Spain 15000.)

Vara. ..

0.930561 yard

Braccio .. .....

Foot....

Ell ....

Braccio .

Foot .......

Bologna (States of the Church 65287.)

Botzen (Tyrol 6863.,

Bremen (378001.)

1.244773 foot

0.864454 yard

1.096214 foot

0.705568 yard

0.601219

Ell

.... 0.632557 yard

Foot 0.948836 foot

Brunswick ( Germany 37360.)

Ell..
0.624158 yard

Foot...... 0.936237 foot

Bukarest ( Wallachia 60000.)

Silk ell, or halibiu

.....

....

Linen ell, or Endese ..

0.766944 yard

0.724336

Cadiz (Spain 70000.)

Vara 0 927357 yard

Foot, or pies..
0.927362 foot

H
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Cagliari (Sardinia 35000.)

Ell, or raso......

Palmo ..

......

English imp. mea.

0 600721 yard

0.772032 foot

Canea (Candia 9000)

Ell, or pick..

.....

0.696941 yard

Carlsruhe ( Germany 17396.)

Ell.
0.656235 yard

Foot........ 0.984352 foot•

Cassel (25801.)

Ell.....

Foot..

0.623811 yard

.. .. 0.943911 foot

Clausenburg (20000 )

Ell.

0.681728 yard

Coburg (8154)

Ell...
......

Constantinople (597800)

Ell, or small pik ...... .......

Large pik....

Kanevas pik......

Endrezeh.
....

..

Copenhagen (101000.)

Ell, or aln.

Foot..

Corunna (11000 )

Elle, or vara. . . . ..

Coethen (5560.)

Ell............. ...

......

0.641185 yard

0.708532 yard

0.731717

Ο 905407

0.701875

0.686456 yard

1.029677 foot

0.925629 yard

0.695461 yard
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Ell, or Lokiec

Foot, or Stopa......

.... .......

Cracow (24756 inhab.)

English imp. mea.

.674738 yard

1.169381 foot

Darmstadt (19982) .

Ell.

Foot....

0.656179 yard

0.820224 foot....

Dresden (28151.)

Ell......

......

.... 0.619564 yard

Ferrara (23600.)

Silk braccio..

Woollen do..

Foot..

.. 0.697681 yard

0.738387

1.316664 foot.. ..

Florence (79300.)

Braccio, or ell... ..

Frankfort (48900.)

Ell.. ..

Brabant ell......

.......

0.649814 yard

..

0.598523 yard

0.767025

Frankfort foot.... ...

For French goods..

........

......

Stab...

Foot..

Ell......

Foot......

........

.......

..

Freyburg (6000.)

Fulda (9153.)

................

...

..

0.933743 foot

1.292674

1.169751 yard

0.962149 foot

0.618733 yard

0.928500 foot

H2
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Small ell..

Geneva (31370 inhab.)

Large ditto........

Foot.

Genoa (80240.)

Palmo....

Canna..

.....

...

....

..

Gera (Russia 7373)

Ell.

Glarus (4150.)

Ell.. ....

Foot

...

Gotha (12760.)

Ell. ..

Hague (43980.)

Ell..

Palm.

Hamburg (110000.)

Hamburg ell

Brabant ditto .. ....

Hamburg foot ..

Rheinland ditto

Ell...

Brabant ell

Hanau foot....

Ell ..

Foot.......

..

..

Hanau (9634. )

....

Hanover (22702.)

...............
...

English imp. meas.

1.250788 yard

1.299723

1.600868

0.273222 yard

8.196670 foot

0.610841 yard

8.656235 yard

0.984352 foot

0.943645 foot

1.093633 yard

0.328089 foot

0.756148

0.626630 yard

0.939945 foot

1.029720

0.594717 yard

0.759746

0.935712 foot

0.638659 yard

0.957989 foot
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Hildesheim (Hanover 12630 inhab .)

English imp. meas.

Ell...

Foot

Ell..

Foot...........

0.612806 yard

.. 0.919219 foot

Lausanne (10900.)

1.176782 yard

0.962149 foot

La Valletta (30000.)

Ell, or Canne

Braccio lungo

piccolo.ود

.... 2.275236 yard

Lugano (8000.)

0.742420 yard

0.575644....

Leipzig (42000.)

Ell....... ..... 0.618242 yard

Brabant ell ...... 0.749795

Foot

Ell.. .....

Foot

Ell...

Foot ........

Vasa

Foot

0.927363 foot

Lemberg (53595.)

...

0.649542 yard

0.974313 foot

Lemgo (3450.)

0.629045 yard

0.943565 foot

Lisbon (240000.)

.. 1.195275 yard

0.717165 foot

Lubeck (32600.)

Ell...

Foot

......

........

... 0.631070 yard

0.954748 foot

H3
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Lucca (29370 inhab .)

Braccio..

Foot.

English imp. meas.

0.650806 yard

1.935428 foot

Lucerne (6055.)

Ell.. ........

Foot

0.688306 yard

1.032460 foot...

Madrid (168000.)

Vara 0.927357 yard

Pies . 0.927362 foot

Mahon (2080.)

Canna........ .. 1.876437 yard

Palma
....

...

....... 0.703664 foot

Metro..

Ell.......

Milan (129800 )

..

....

Messina (44658.)

1.093633 yard

0.650642

2.311174 yardCanna. ....

.....

....

Foot ..

Modena (20,000.)

Braccio.... ....

Foot....

Munich (70000.)

Ell....

Foot........

Naples (351754.)

Canna...... ......
.. ....

Palmo.... .......

.....

.....

0.794141 foot

0.708772 yard

1.698560 foot

0.911007 yard

0.957560 foot

2.306865 yard

0.864943 foot
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Neufchatel (5600 inhab .)

Ell.

Foot......

....

English imp. meas.

1.232524 yard

0.984335 foot

Nice (21000.)

Raso..

Palmo......

.....

0.599310 yard

0.869438 foot

Oldenburg (5836. )

Ell.
0.635265 yard

Foot.. 0.972507 foot

Osnaburg (10927.)

Ell.
0.657962 yard

Foot... 0.916262 foot

Oviedo (7500.)

Vara.

......

.. ..

0.955980 yard

Palma (29600. )

Canna

.......... 1.875697 yard

Paris (894000.)

Aune..

Metre. .. .. ...

Pied.

Toise. ...

Parma (30180.)
1

Silkbraccio.

Linendo..

Braccio di legno......
•

..

Patras (3000.)

Woollen pick........

Silk do......

...... ......

... ....... ........

1.312359 yard

3.280899 foot

1.065765

6.394592

0.650066 yard

0.704091

1.778739 foot

0.749729 yard

0.694719
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Arschin.

Foot........

Saschen .

Brasse..

Passeto.

Canna...

Ell..

Foot.

.....

Petersburg (570000 inhab .)

....

English imp. meas.

0.778107 yard

0.992155 foot

7.002966

Ell....

Canna ......

Wood canna.

Woollen ell..

Linen do....

Stab .

Woollen ell....

Linen do.. ....

Foot....

Ell..

Pisa (20000.)

.. 0.638272 yard

3.829636 feet

9.574090

Prague (104675.)

0.649578 yard

0.972453 feet

Ragusa (15400.)

0.561253 yard

Rome (128300.)

..... ....

St. Gall (8900.)

...

....

....

.....

.......

...

.....

Schaffhausen (6830.)

Soleure (4500.)

2.188961 yard

7.327137 foot

0.688548 yard

0.803820

1.289428 foot

0.662402 yard

0.799324

1.032460 foot

0.651367 yard

0.595792 yardEll.... ......
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Stockholm (72137 inhab .)

Ell.

Foot..

English imp. meas.

0.649327 yard

0.973894 foot

Trieste (40530.)

Woollen ell......

Silk do.. ...

Valencia (106000.)

Vara.. .. ...

Palmo .

....

.... ..

Ell...

Foot...

Silk braccio.

Woollendo....

Foot.

Ell..

Foot......

Vienna (298102.)

Venice ( 109927.)

..

.. ....

Warsaw (128052.)

Weimar (8957.)

0.740114 yard

0.702122

1.004581 yard

0.753436 foot

0.852160 yard

1.037099 foot

0.698175 yard

0.744743

1.140882 foot

0.629932 yard

0.944898 foot

Ell.. ... 0.616762yard

Foot..

.........

.. ..

....

0.925143 foot

Wiesbaden (6300.)

Ell.. ....... 0.607510 yard

Foot.......... 0.944386 foot

Zurich (10533. )

Ell 0.656234 yard

Foot............ 0.984351 foot..........
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EUROPEAN MEASURES OF CAPACITY.

(GERMAN : GETREIDE MASS. FRENCH : MESURES

DE CAPACITÉ .)

Aarau.

Viertel .

Saum..

Sacco..

Caro......

..........

Cahiz. .....

Tonnelada.... .....

Malter. .....

Alessandria.

....

Alicant.

Altenburg .

...

...

..

Eimer.

Tonne.

.....

Ahm......

Altona.

...

.... .....
...

Ancona.

Rubbio..........

Soma..

Mütt......

Eimer.....

Salma....

Carga..
.....

Appenzel.

Barcelona .

..........

...

.....

....

English imp. meas.

0.076905 quar.

31.706587 gall.

0.395446 quar.

124.205970 gall.

0.847534 quar.

237.581599 gall.

0.483746 quar.

14.936090 gall.

0.478560 quar.

31.881508 gall.

0.939250 quar.

15.091088 gall.

0.314309 quar.

9.223734 gall.

0.935418 quar.

24.042152 gall.
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Basle .

Sack..

Saum.

.... ۲ ....

Scheffel .

..

Oxhoft..

Mütt..

Landfass.

....

English imp . meas.

0.444918 quar.

Berlin .

.. .....

32.335478 gall.

0.189072 quar.

15.125821 gall .

Berne.

0.578390 quar.

220.606767 gall .

Bilboa.

Fanega

Cantara......

........

....

...

0.206970 quar.

....... 3.467635 gall .

Bologna.

Corba..

Liquid do .....

0.253851 quar.

...... .... 16.246433 gall.

Bordeaux (93000 inhabitants .)

Hogshead

Kornstar.

Yhren..

Wispel.

Fuder..

... ....

Last....

Ahm........

.... 50.211174 gall.

Botzen.

... 0.105189 quar.

9.782748 gall.

Brunswick.

...

.....

1.067944 quar.

4.856202 gall.

Bremen .

........ ......

........

.......... .... ....

0.244680 quar.

31.436464 gall.
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Buckarest .

Dimerli....

Viadra....

English imp . meas.

0.084625 quar.

3.115380 gall.

Cadiz.

Cahiz..

Restiere .

Carga.

Old tun....

....

Cagliari.

..

..

Candia.

.....

..

Carlsruhe .

Zuber........ ....

Ohm..

Vientel..

Ohm..

Kübel.

Eimer, or Ur..

Simra.

Fortin .

Alma....

Last..

Fass, or Stuck

Bier tonne..

Cassel.
..

Clausenburg.

...... ......

Coburg.

.....

Constantinople.

..... ..

..

Copenhagen.

0.196598 quar.

0.505859 quar.

0.524075 quar.

19.670312 gall.

0.516015 quar.

33.024964 gall.

0.551712 quar.

35.085129 gall.

0.338502 quar.

2.492304 gall .

0.301889 quar.

0.483135 quar.

1.109303 gall.

0.478560 quar.

32.966553 gall.

28.928985..
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Corunna.

English imp. meas.

Fanega..

Moyo....

......

Cöthen.

Scheffel.... ......

Cracow.

Last .....

Beczka..

.....

.. 0.218637 quar.

29.474897 gall.

.. 0.182982 quar.

0.413153 quar.

... 30.060989 gall .

Darmstadt.

Malter.

Ohm..

Eimer..

Moggio.

Mastello ..

Fanega

Sacco.

Barillo.

.... ..

...

...

Dresden.

Ferrara.

....

0.440332 quar.

35.226629 gall.

12.986658 gall.

2.079925 quar.

18.028208 gall .

.... ....

Ferrol.

...... 0.244842

Florence.

...... 0.244432 quar.

9.171252 gall .

Frankfort .

Malter.. 0.394689 quar.

Ohm ...

......

31.575741 gall .

Wein Stück. 254.184719 quar.

Freiburg.

Sack..

Fass.. ......

Malter.

Ohm.... ........

.... .... ........ 0.054932 quar.

8.603578 gall .

Fulda.

....

..... 0.604237 quar.

32.175298 gall.

I
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Geneva.

.. .....

....

....

Genoa.

Glarus.

Gotha.

..

..

.....

Hugue.

Hamburg .

....

English imp. meas.

0.267158 quar.

120.747726 gall.

0.401562 quar.

32.685028 gall.

14.237502

0.282509 quar.

0.286494

1.150245

23.504800 gall .

Coupe, or Sack..

Char or Fuder......

Mina

Mezzarola .

Barillo for oil..

Mütt ..

Do rough

Malter.

Eimer

Malter .

Eimer

Mudde

Vat

Scheffel

Ahm

....

..............

...

..... ....

Malter........

Ohm

.......

Small do............

Last......

Fuder ......

........

.....

Fuder
.. .......

..

Hanau.

.........

Hanover.

..

......

Hildesheim.

0.602823 quar .

14.936090 gall .

0.344010 quar.

22.016643 gall.

0.362485 quar.

31.881508 gall.

0.420455 quar.

33.725638 gall.

28.335243

0.641992 quar.

34.239620 gall.

0.178370 quar.
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Lausanne.

Viertel ....

Muid

Char

....

Salma....

Winspel

Fuder

...
..............

...

.. ...

English imp. meas.

0.047221 quar.

0.544854

102.386947 gall .

La Valetta.

... 0.916382 quar.

Leipzig.

0.369582 quar.

16.700986 gall.

Lemberg.

Korzec ..

Malter..

Ohm

... 6.423127 quar.

Lemgo.

............ 0.124718 quar.

34.290281 quar.

Lisbon.

............
....

0.185882 quar.Moyo

Tonnelada.

Last

Haben scheffel

Fuder

Stajo

....

.....

.......Malter..

Saum....

Star..

Winspel...

.... ....

Lubeck.

.... ...... ........

......

Lucca.

Lucerne.

..

Lugano.

Lainenburg.

..............

....

.........

191.672459 gall.

0.114914 quar.

0.136341

31.881279 gall.

0.084304 quar.

...... 0.478219 quar.

38.047904 gall.

0.068034 quar.

4.279952 quar.

12
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Cahiz

Madrid.

Cantaro or arroba major ..........

English imp. meas.

0.196598 quar.

3.467635 gall .

2.707606

0.248185 quar.

22.255753 gall .

0.344010 quar.

0.503060

22.016643 gall.

0.208538 quar.

78.017421 gall.

Arroba minor ...... ..

Mahon.

Quartera..

Carga

Milan.

Some

......

..

Moggio ...... .......

Liquid some

Malaga (42100 inhabitants .)

Fanega ...... .....

Arroba..........

Marseilles.

Millerolle for oil and wine

Ditto of oil manufacturers

Escandeau for oil

Salma grossa

Salma generales ....

Wine Salma ...

...

....

Messina.

.... .. 13.145568 gall.

........

..

Modena.

Stajo ..............

Scheffel..

......

Schänkeimer.. ..

Bier eimer .......

..........

....

Munich.

....

Tomolo .....

Barile

...

Naples.

14.09051

3.286392

1.184639 quar.

0.952216

19.286139 gall.

0.241634 quar.

0.764931 quar.

14.121807 gall.

15.063261

0.190010 quar.

9.604016 gall.
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Muid

Sacco ......

Neufchatel.

Nice.

..

...

English imp. meas.

56.982595 gall.

0.397538 quar.

Odenburg (11969 inhabitants .)

Ung ako ..... ... ....

Oldenburg .

Tonne ...

Last

...........

..........

Osnaburg.

Last.

Ahm..

..

..

........

....

Fuder ..

Oviedo .

Fanega

Cantaro....

.......... ....

..........

Quartera.

Carga ......

Kilolitre
......

Staro, or Stago

.......

Staro .....

Bachel.

15.414632 galls .

0.613127 quar.

8.402682 gall .

0.098741 quar.

30.081075 gall.

..... 29.006751

...

....

0.262108 quar.

4.044017 gall.

Palma.

0.248185 quar.

22.255753 gall.

Paris .

{
3.440100 quar.

220.166434 gall.

Parma.

... .. 0.176876 quar.

Patras .

...

0.282511 quar.

0.102972

Tschetwert..........

Wedro..

Petersburg .

0.669292 quar.

2.795071 gall.

19
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Pisa.

......Stajo

Barile da vino ......

Barile da olio ......

.........

.....

...... ....

....

Prague.

.......

...

...

English imp. meas.

0.083810 quar.

10.036075 gall.

7.359923

0.322000 quar.

Pressburg (35135 inhabitants .)

...

........ ....

Strich....

Wine eimer.

Eimer

Rome.

Rubbio.

Rubbio (haber maas).

Botta...

Wine barilo.... ...

Oil ditto..

Korn.
..

Ahm....

Fanega......
...... ......

St. Gall.

Mütt....

Eimer.

..

Rostock.

.. •

0.183507 quar.

11.744481 gall.

0.919325 quar.

0.846921

90.183835 gall .

10.020426

11.693127

0.133785 quar.

31.881279 gall.

Santander (19100 inhabitants.)

0.189431 quar.

Schaffhausen .

.......

....

..

....

...

......

Soleure .

...........

....

....

0.261791 quar.

11.250258 gall .

1.402121 quar.

0.621982

9.840309 gall.

9.261467

0.091119 quar.

35.083964 gall.

Malter...

Streaked Malter....

Eimer trüben sinn

Eimer lautern sinn..

Doppelmass....

Saum.
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Tonne......

Tonne roggen......

Tonne mallz.

Tonne sallz .

Ahm....

Oil tonne.

..

..

...

Stockholm .

....

....

...

....

.. ....

......

Stuttgart.

Scheffel.

Eimer..

........

Temeswar.

Small cseber.... .....

Large ditto.

Tokay.

Weinfass.

Small ditto ........

Staro......

Orne..

..

....

.........

Cahiz.

Wine carga....

Stajo......

Biconzia. .........

..

English imp. meas.

0.504016 quar.

0.567066

0.598524

0.535539

....

34.589291 gall.

27,671398

....

.........

..

.... ....

Trieste.

Valentia.

....

0.609675

64.712818 gall.

9.175376 gall .

18.350752

32.297315 gall.

16.148662

0.254872 quar.

14 455758 gall.

0.687648 quar.

37.536175 gall.

Venice.

.... 0.291927 quar.

34.920377 gall.

Vienna.

......

.......

O 211563 quar.

12.773061 gall.

Metzen......

Wine eimer..

.. .........

....

......
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Corzec..

Beczka.

Scheffel.......

Eimer....

Warsaw .

Weimar.

.......

....

....

........

..

Malter......

Ohm....

Mütt..

Malter....

Wiesbaden.

.. .......

........

Zug (2000 inhabitants .)

......

.......

English imp. meas.

0.440332 quar.

22.016643 gall.

0.264767 quar.

16.138207 gall.

0.376305 quar.

29.848791 gall.

0.308886 quar.

1.241484

Mütt

Eimer..

..

Zürich

...........................

...... ...... .....

0.214270 quar.

24.108224 gall.

RUSSIAN WEIGHTS AND MEASURES .

The Russian commission for weights and measures

have finished their labours, the result of which was

published by an imperial order, 11th October 1836.

From this it appears, that an English cubic inch of

distilled water weighs in vacuo 368.261 doli, at the

temperature of 62°, of which 9216 go to form the coined

pound of 1747. A Russian coined pound of distilled

water at 62° therefore is equal to 25.019 (more correctly

25.018935) English cubic inches. The Russian mea-

sures at 62° F. are as follow.
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A Stoof 31b of distilled water 75.056805 Eng. cubic in.

AWedro 301b 750.56805
"

A Garnez 8lb 200.15148
"

A Tschetwerik 64lb 1601.21185

A Tschetwert 512lb

ود

ود
12809.69480

ود

ود

ود

ود

The Archin and Saschen remain respectively equal

to 24 and 84 English cubic inches.

When reduced to their weight in air, Paucher has

calculated the following :-

Specific

Gravity.

Eng. cubic inch

distilled water.

Counterpoise of cast iron ...... 7.142 367.9721 doli .

English troy pound ......

Common pound of Petersburg

...... 8. 367.9653

and Constantinople .. ..... 8.33 367.9631
"

Brass pound of Petersburg ...... 8.351 367.9629 "

Pound of the Petersburg com-

mission 8.50 367.9620 "

Pound of Platinum ........... 20.666 367.9307

MEDICINAL WEIGHTS OF EUROPE AND

NORTH AMERICA .

In most of the countries of Europe the weights used

by apothecaries are divided into pounds, ounces,

drachms, scruples and grains. Athough the terms are

the same in most instances the value of the weights

differs considerably in each country. This will be best

exhibited in a tabular form.
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TABLES

OF THE

COINS OF DIFFERENT COUNTRIES.

Ν.Β.-IN THE FOLLOWING TABLES THE FRANC IS CONSIDERED

EQUIVALENT TO 9.53 PENCE ENGLISH.

ALGIERS.

weightin

grs. troy

valuein

fr. cts.

Englishvalue

£ s d

Gold, Sequin Soultany....
8.71 0 6 11

Silver, Zoudi boudjou....
3.72 0211

AUSTRIA AND BOHEMIA .

Gold,Mark of Cologne =

20guldens ....

Ducat of the Emperor

... 50.55 200

53,9 11.86 095

Ducat of Hungary...
53,9 11.90 095

Half sovereign....
• 85,94 17.58 0 13 11

Quarter sovereign... 42,97 8.79 0611

Silver, crown or rix dollar

of the convention of

1753 ... 433,25 5.19,50 0 41

Halfrixdollaror florin

or gulden ......

Twenty kreutzers.
..

216,625

103,16

2.59,75 0 20

Ten kreutzers .

......

60,18

86,50008

.43,25004

BADEN .

Gold, piece of 2 florins... 104,98 21.04 0168

1 florin.... 52,49 10.52 0844

Silver, piece of 2 florins .. 392,91
4.18 033

1 florin .... 196,45
2.09 017
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BATAVIA .

30 doits 1 schilling

4 schillings=1 florin

4 cash 1 mace.

6 mace= 1 pataca ..

weightin

grs. troy

BAVARIA.

value in English value

fr. cts. £ S d

0.53 005

2.11 018

.75 007

4.53 037

Gold,Ducat..

Carolin....

....

......

Maximilian, ........

Silver, crown ....

53,87 11.85 095

150,34 25.66 104

100,29 17.18 013 74

453,51 5.66 0454

Rix dollar of 1800 . ..

424,74 5.10 040

Kopfstuck ....... 102,55 0.86 0064

Florin or gulden .... 018

BELGIUM.

Gold, double sovereign. .. 170,55834.88,5 178

Sovereign....

Silver, ducaton.......... 514,13

85,279 17.36,0 013 9

6.33,5 0 4 11

Halfducaton .
257,065 3.16,2 025

Crown of Brabant. 455,90.. 5.61,8 045

Half crown. ... 227,95 2.80,9 0224

Double esculin ...... 152,52 1.23,5 00114

BENCOOLEN.

12 Satellees or 4 succos

1 dollar ...... ........ 6.32 050

BENGAL .

12 pice 1 anna, 16 annas or

1 rupee currency......

16 annas or 1 sicca rupee.

2.11 018

2.47 0 1 11

16 sicca rupees or 1 gold

mohur.......……………
41.39 1 12 9

K
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Rupee......

BOMBAY .

Gold mohur or 15 rupees .

weightin

grs. troy

value in

fr. cts.

2.32

36.65

CAPE OF GOOD HOPE .

6 stivers =
1 skillin ; 8

skillins 1 rix dollar

English value

£ S d

0 1 10

190

| 1.90 01 6

CEYLON, JAVA AND MALACCA .

24 doits or 6 stivers = 1

skillin ...

8 skillins or 12 fanams -

1 rixdollar or rupee....

0.26 002

2.21 019

CHINA .

10 cash= 1 kandareen, or

10 ditto 1 mace ..
.... 0.85 008

10 mace 100 kandareens

or 1000 cash=1 tale. .. 8.48 069

1 dollar 72 kandareens or

2 current rupees ...... 6.11 0 4 10

DENMARK AND HOLSTEIN .

Gold, current ducat since

1767 .... 48,52 9.47
076

Species since 1791 to

1802 .. 54,32 11.86 095

Christian since 1773. 103,97 20.95 0167

Silver, rix dollar of 96

schellings since 1776 449,66 5.66
0454

Rix dollar or piece of

6 marks .... 41,37 4.96 0311
4

Danish mark of 16

schellings 1776. 0.94.. 009
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ENGLAND.

weight in

grs. troy

value in

fr. cts . £ S

English value

d

Gold, guineaof21 shillings 129,4382 26.47

Half guinea... 64,719 13.23,50

Sovereign since 1818

of 20 shillings .... 123,274 25.20,80

Half sovereign ...... 61,637 12.60,40

Silver, crown of 5 shillings

Old shilling ....

464,295 6.16

.... 92,859 1.23,80

Crown since 1818. ..

436,3636 5.80,72

Shilling since 1818 .. 87,2727 1.16,14

EGYPT.

Gold,Sequin ....

Karat ..

40,13 6.71 054

Silver,Grouch or piastre of

40 paras ...... 44,77 0.30 0024

FRANCE ,

Piece of 40 francs ....... | 199,09 40

" 20 francs .......

5 francs ........

99,545 20

111 91

0 15 10

4

" 0311

100 cents or i franc ... .. 1 009

25 sous or 126 cents. .... 1.26

GREECE .

Silver,Phenix(Capod'Istria) | 69.100 6.90 008

5 drachmas (Otho)

1 decalepta or 10 lepta

.. 34.457 4.48 036

0.10 001

1 pendalepta or 5 .5
ود 000

K 2
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HAMBURG.

weight in value in

grs. troy
fr. cts. S

Englishvalue

£ d

Ducat ad legem imperii.

New city ducat...

.. 53,89 11.86 095

53,85 11.76 094

Mark banco (imaginary) ..
1.88 0154

Mark or 16 schellings ac-

cording to the conven-

tion of Lubeck ........ 141,48 1.53 012

Rix dollar or crown..... 451,31 5.78 04712

HESSE DARMSTADT.

Gold,Ducat (ad legem Im-

perii) ..
.. 53,88 11.85 095

Carolin .... 150,39 25.87 106

10 newflorins ...... 104,19

Silver, Kopfstuck ..

Florins of Mayence ..

New crown (kronen-
thaler .. .... .. 455,42 5.71 046

Piece of 6 kreutzers .. 37,51 0.18 0014

3
" " 21,39 0.09 000

1
" ود

.. 9,17 0.03 000៛

HANOVER.

Gold,Ducat of George I.

1724 ........

Ducat ad leg imper...

4 Florins of George II

Silver, Crown or florin of

George II ....

Crown of Hanover or

53,29 11.89 095

53,89 11.85 0944

200,57 34.95 179

023

rixthaler .. .. ....

201.71 2.90

450.99 5.70 0464
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HOLLAND.

....

weightin value in

grs. troy fr cts.

54,21 11.93

Englishvaue

£ dS

Gold, ducat 095

Ryder.....

.......

........ 154,19 31.65 151

20 florins 1808 ...... 210,86 43.14 114 3

10 florins 1808 ..... 105,43

10 florins of William

1818 ..
103,88 20.85,99 016 6

Silver, florin of 100 cents. 166,20 2.13,62 0 18

Piece of 25 cents .... 65,30 0.53,40 005

Copper, 1 cent .. 59,35

Silver, escalin or piece of

6sous ... .. 76,81 0.64 006

Ducaton or ryder .... 502,81 6.85 055

Ducat or rix dollar .. | 435,81 5.48 0444

JAMAICA .

12 pence currency .... :
0.76

20 shillings
...... 15.38

007

012 2

JAPAN .

(BY APPROXIMATION) .

Gold, old kobang of 100

mace.... 51.24 2084

Half kobang of 50

mace .. 25.62
104

New kobang of 100

mace .... 3269.. 15 11층

Halfditto of 50 mace. 16.34,50 0 12 114

Silver, tigo-gin or piece of

40 mace.. 14.40
011 54

Half ditto or piece of

20 mace .. 7.20 058

Quarter ditto or piece

of 10 mace. 3.60 0210

Eighth ofditto or piece

of5 mace.... .... 1.80 015

K3
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weightin

grs . troy

Gold, sovereign since 1823

Half ditto or 20 pounds

174,94

(LOMBARDY VENETIAN) .

value in

fr. cts.

35.13

English value

£ S d

1710
1

ofAustria ........
87,47 17.56 0 13 114

Silver, crown of 6 pounds

ofAustria .. .... 401,17

Half crown or 1 florin . 200,58

Pound of Austria ....

520

2.60

041

0204
1

66,86 0.86,6 0084

MADRAS.

12 pice 1 anna ; 16 annas

-1 rupee ......

36 pice or 3 annas.

80 cash or 8 doodies=1

faram..

45 farams= 1 pagoda.....

2.32 0 1 10

.42 040

.21 032

9.48 076

MALTA .

Gold,Double Louis .....

Silver, Crown or oz . of 30

255.83 48.12 118 2

tarins ... 458.24 5.49 044

Scudo ..
........ 2.11 018

MAURITIUS .

dollar 100 cents 10

livres or 5 francs ......

1 livre 2 sols ..........

5.27 042

0.25 0 24

1

MOCHA.

80 cavears 1 dollar or

piastre....

100 Spanish dollars=121

piastres ....

4.42 036
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MOGUL.

(BY APPROXIMATION) .

Gold, mogul rupee.......

Half ditto ....

weight in

grs. troy

value in

fr. cts.

English value

Ls d

38.72 1 10 9

19.36 015 4

Quarter ditto ....... 9.68 078

Pagoda (cross) ...... 9.46 076

ود (star) ....... 9.35 075

Ducat of the Dutch

company..……………… 11.62 0924

Half ditto ..
........ 5.81 047

Silver, mogul rupee ..... 242 0 1 11

Rupee of Madras .... 2.40 01104

Arcot.....” 2.36 0110

"
Pondicherry 2.42 0 1 11

Double fanon of India
0.63 006

Fanon..
0.31,50 003

Piece of the Dutch

company... 2.40 01104

NAPLES .

Gold, new oz . of 3 ducats

since 1818 .......
58,45 12.99 010 3월

Quintuple of 15 ducats

since 1818 .....
292,26 64.95

211 6월
Decuple of 30 ducats

since 1818 .. 584,52 192.90
53 1월

Silver, 12 carlins of 120

grs, since 1804 .... 425,04 5.10 040
2

Ducat of 10 carlins of

100 grs . 1784 ..... 354,22 0344.25

2 carlins 1804....... 70,84 0.85 008

1 carlin 1804 ....... 35,42 0.42,500 4

Ducat of 10 carlins

1818 ..
354,19 4.25 034
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PARMA .

weight in

grs. troy fr. cts.

value in
Englishvalue

£ S d

Gold, sequin............ 53,538 11.95 0954

Pistole of 1784 ...... 115,75 23.01 018 3

" 1786 to 1791 11,024 21.91,50 017 44

40 lire of Marie Louise

1815 . 199,19 40 111 9

20 ditto 1815 ....... 95,595 20 0 15 10

Silver, ducat 1784 to 1796 396,86 5.18 0414

Piece of 3 livres 1790 . 56,68 0.68 006

1 livre 10 sols

1790....... 28,34 0.34 0034

5 lire of Marie Louise

1815.. .. 385,95 5. 0311

PERSIA .

Gold, rupee. ....

(BY APPROXIMATION.)

Half rupee ...…………………

Silver, double rupee of 5

abassis .

Rupee of 14 abassis .

Abassi.. ..

Mamoudi.. ...

Larin........

36.75 192

18.37,50 0 14 7

4.90 0310

2.246 01114

0.97.. 009

048.50 004

009

PORTUGAL,

1000 reas or 1 milrea ....

100
" 1 testoon ....

20
" 1 vintem ....

1.03

6.11 0410

0.61 0054

0.12 0014

8dobras or 12,800 reas

or 1 joe .. .... .... 91. 3 12 0
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Gold,ducat....

Frederick ....

PRUSSIA .

....

Half Frederick ......

Silver, rix dollar or dollar

of 30 silver groschen

1823 .. ..

Piece of 5 silver gros-

chen.... ....

weight in

grs . troy

53,89

103,26

51,63

fr. cts.

11.77

value in

S

English value

£ d

094

016 6

083

20.80

10.40

34 3,39 3.71,110 211

57,30

Silver groschen .. 33,84..

0.61,85 0 0 54

0.10 001

RAGUSA .

Gold, neant....

Silver,talaro or ragusine .. 453,87
Half talaro ..

Ducat..

......

3.90 031

...... 226,935 1.95 017

..

210,97 1.37 013

12 grossettes ..

6grossettes ........

.... 63,91 0.41 0034

31,955 0.20,50001
4

Gold,ducatfrom 1755 to

1763 .......

RUSSIA .

... 53.95 11.79 094

Ducat of 1763 ..

....

53.60 11.59 092

Imperial of 10 roubles

1755 to 1763 .. 256,03 52.38 217

Halfimperial of 5 rou-

bles 1755 to 1763 .. 128,015 26.19 109

Imperial of 10 roubles

1763. 47,44 41.29 012 9

Halfimperial of 5 rou-

bles 1763.
100,81 20.64,50016 44

Silver, rouble of 100 co-

pecks 1750 to 1762 399,37 4.61 0374

Ditto of 1763 to 1807 370,68 4.0 032

Paper rouble ........ 1.5 0 0 10
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SARDINIA .

weight in

grs. troy

value in

fr. cts.

Gold, carlin, 1768 .....
.. 247,87 49.33

Half carlin .........

English value

£ S

119 2

123,935 24.66,50 0 197

d

Pistole. 140,76 28.45 12 7월

Half pistole. 70,38 14.22,50 011 3

Silver, crown, 1768, or

scudo. 36,42 4.70 0384

Halfcrown . 18,21 2.35 0110

Quarter of a crown or

apound. ...... 91,04 1,17,50 0 0 11

New crown 5 pounds. 385,95
5.0 0311

Soldo ....... 10 001

SAVOY AND PIEDMONT.

Gold, sequin........ 53,53 11.95 0954

Double new pistole of

24 livres. .. 148,51 30 1394

Halfnew pistole of 12

livres .... 74,255 15 011 10

Carlin since 1755 .... 742,56 150. 5 19 1

Half ditto ... 371,28 75 219 64

New pistole of 20 liv.

1816 .. 99,59 20

Silver, crown of 6 livres

1755 ............ 542,14

Halfditto ......... 271,07

Quarter ditto or 30

sous. 135,535

Half ditto or 15 sous . 67,767

0 15 10

7.07 057

3.53,50 0 29

176,75 0 144

0.88,37008

New crown of 5 livres

1816.. 385,95 5. 0311

Gold, sequin of Genoa 53,83 12.01 096
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SAXONY .

Gold, ducat.

weightin

grs . troy

53,89

value in

fr. ets.

English value

£ S d

11.86 095

Double augustus of 10

thalers. 206,64 41.49 112 114

Augustus or 5 thalers | 103,32 20.74,50 016 5

Half ditto .. 51,66 10.37,25 0824

Silver, rixthaler since 1763 433,25 5.19,500 4 1

Half ditto or florin 216,625.. 259,750 20

Thaler of 24 groschen imaginary 3.89,63 031

Groschen or of rix-

thaler or of thaler2 30,694 0.16,21001

SICILY .

Gold, ounce since 1748... 67,91 13.73 0 10 10

Crown of 12 tarins .. 425,05 5.10 40

SOUTH AMERICAN STATES .

1 dollar or 8 reales ......

1 peseta column . ......

1 real plate ,, .........

Gold, Pistole or doubloon

of 8 crowns 1772 to

1786.

SPAIN .

5.48 044

1.37 011

0.68 006

417,51 83.93 3674

Ditto of 4 doubloons . 208,755 41 96,50 113 3

Ditto of 2 doubloons. 104,377 20.98,25 116 7

Halfpistole or crown. 52,188 10.49,1208 3
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Pistole or doubloon of

8 crowns 1786 ..

weight in

grs. troy

value in

fr. cts.

English value

£ dS

..

417,51 81.51 3484

Ditto or doubloon of

4 crowns .
208,755 40.75,50 112 4

Ditto or doubloon of

2 crowns.
104,377 20.37,75 016 2

Half pistole or crown. 52,188 10.18,87 0 8 1

Silver, piastre 1772 .. 417,51 5.43 0434

Real of 2 or pesetta or

of the piastre. ..

Real of 1 or half pe-

92,17 1.08 0010

setta or of a pi-

astre. 46,185 0.54 005

Reallillo or real of

Veillon or of a

piastre. 23,542 0.27 002

STATES OF THE CHURCH.

Gold, pistole of Pius vr

and Pius VII .... 84,46 17.27,50 0 13 8

Halfditto .... ...... 42,23 8.63,75 06 10

Sequin 1769 Clement

XIV and his succes-

sors......

Half ditto ... ...

52,89

26,445

11.80 094

5.90 048

Silver, crown or scudo of

10 paoli or 100 ba-

jocchi .......... 408,03 5.38,50 0 434

To of a crown or tes-

ton of 30 bajocchi. 122,45 1.60 013

of a crown or pape-

to of 20 bajocchi .. 81,606 1.08 0010

of a crown or paoli

of 10 bajocchi .. .. 40,803 0,54 005
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Gold, ducat.

Halfducat..........

Quarter ducat ..

SWEDEN.

Silver, rix dollar of 48

schellings 1720 to

1810...

of a ditto or double

weightin

grs . troy

53,75

value in

fr. cts .

11.70

26,87,5 5.85

English value

L dS

093

0474

2.92,500 2313,43,7

455.54 5.75,73 0 464

3.83,82 0 30plotte of 32 schellings 215,19,6

of a ditto or 16

schellings .... ....

12 ores or 1 shilling..

107,59,8 1.91,91 0 164

.4

SWISS CONFEDERATIONS.

000

BASLE .

Gold, old ducat......... 52.48 10.74 0864

Pistole ..

.....
.

118.08 23.47 0187

Florin
47.2 7.63 0604

Silver, Crown of 30 batz 361.03 4.56 036

Crown of40 batz .... 455.11 5.90 0484

BERNE .

Gold,ducat ...... ...... 53 29 1164

Pistole.... ........ 118.06 23.76

0924

018 10

Silver, crown . 455.11 5.90 0484

4franken of 1799 ... 453.41 5.88 048

GENEVA .

Gold, old pistole 1722 .... 104.54 21.13

3 new pistoles ...... 264.03 53.84

016 9

229

Silver, patagon of 3 pounds

current in 1721 .. .. 420.65 5.17 04

Great crown........ 469.03 5.86 0474

L
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SOLEURE .

weightin

grs. troy

value in

fr. cts .

Silver, crown of 40 batz

1798 ..... 455.11 5.90

English value

£ dS

0484

REPUBLIC OF SWITZERLAND .

Gold, 32 franken 1804 .... | 236.15 47.63 117 94

16
" "

Silver, 4 franken..

2

1 franc ..

118.07 23.81 018 104

463.89 6. 0495

231.94 3. 024

115.97 1.5 012

ZURICH .

Gold, ducat .
53.89 11.77 064

.......

Silver, crown 1761 .....
040

Crown 1781 .....

Half crown or florin .

12 pice 1 kabean ; 40

kabeans 1 rupee ......

44 kabeans=sicca rupee ..

SAVOY .

TUSCANY,

Gold, ruspone or 3 sequins

ofditto.

Half sequin ........

Sequin with the figure

Rosine....

Half a rosine .......

431.32 5.08

386.83 4.70 0384

193.41 2.35 0110

2.21

2.42

019

0 1 11

161,54 36.1 088

153,846 12.00 096

26,923 16.01,33 0 494

53,846 12.04

107,692 12.57

53,846 10.7

0964

0171

(0864
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Francescone of 10

paoli.... ...

Piece of 5 paoli .....

Ditto of 2 paoli .....

Ditto of 1 paoli.

weight in

gre. troy

424,65

212,325

84,93

....

42,465

value in

fr. cts.

English value

£ dS

5.61,67 0 4 5

2.80,50 0224

1.12,20 0 0 104

0.56,100 0 5

TURKEY .

Gold, Sequin zermahboub

ofthe Sultan Abdoul

Hamet 1774 ...... 40,78 8.72 06 11

Nisfie ora zermah-

boub ...

.....

20,39 4.36 035

Robebbie or sequin

fondonkli .. 13,60 2.43,33 0 111

Sequin zermahboub of

Selim 111 . .. 40,78 7.30 059

Half of ditto ................ 20,39 3.65 02104
104

Quarter of ditto. ...

10,195 1.82,500 15

Silver, altmichlec of 60 pa-

ras 1771 .....
444,95 3.52 029

Yaremlec of 20 paras

1757. 0.99 009

Roubh of 10 paras

1757.
0.49,5000 4육

Para of 3 aspres 1773.

Aspre, 23 to the pias-

tre..

Piastre of 40 paras

1811......

0.04 0000

0.01,3300

2. 017

Piece of 5 piastres of

Mahmoud 1811 ...

278,11

4.13,67 0 33

L2
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UNITED STATES OF AMERICA .

Gold, double eagle of 10

dollars .

Eagle of 10 dollars ..

Half an eagle of 2

dollars . ..

Silver, dollar..

Half a dollar .......

Quarter dollar. ..

..

value inweight in

grs. troy fr. cts.

269,85 55.21

English value

£ sd

23104

134,925 27.60,50 1111

67,462 13.80,25 0 10 11

416,82
5.42 043

208,40 2.71 0214

104,205 1.35,500 19

WARSAW.

0.63 006

5.6 040

11.37 090

ENGLISH COPPER COINS.

30 groschen= 1 florin ....

8 florins 1 rixdollar ...

18 =1 ducat....
ود

..

Denomination

of Coin.

Numberofpieces Value of One Number ofPieces
perPound

Avoirdupois.

Pound. inaTon.

Pence 24 53,760

Half-pence 48 107,520

Farthings 96 2s. 215,040

Farthings 192 430,080

Farthings 288 645,120

Value of 1 Ton of Coined Copper, £224,

N.B.-For this and the two following Tables, the Editor is indebted to

Mr. Mushet of the Royal Mint.
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ENGLISH UNIVERSITIES .

THE observations published last year in the Annual;

in reference to these Universities having elicited consi-

derable discussion, and some facts of importance, we

are enabled this year to present a more satisfactory ac-

count of these institutions to our readers, although

completely deficient as a statistical report,in consequence

ofthe difficulty of obtaining numerical data.

"

The University of Oxford is a corporate body known

for ages by the style or title of the Chancellor, masters

and scholars of the University of Oxford, a title confirmed

by the legislature itself in the reign of Elizabeth."

(13 Eliz. c. 29.)

The commonwealth or University of Cambridge con-

sists of the union of seventeen colleges or societies

devoted to the study of learning and knowledge, and for

the better service of the church and state. All these

colleges have been founded since the beginning of the

reign of King Edward I. The present statutes were

granted by Queen Elizabeth. Each of the seventeen

colleges furnishes members both for the executive and

legislative branch of its government. The senate is

divided into two houses called Regents and Non-Regents

House. Masters of Arts of less than five years' standing

and Doctors of less than two compose the Regents : all

the rest constitute the Non-Regents House. The Uni-

versity confers no degree whatever unless the candidate

has previously subscribed " a declaration that he is

bona fide a member of the church of England as by

law established."

* Letters from Professors Daubeny, Henslow, and Haviland, andanswers

by the Editor will be found in the British Annals ofMedicine for 837, and

inthe Medical Gazette for the same year.
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OXFORD UNIVERSITY.

Professors.

Those marked *, deliver annual lectures according to

Dr. Daubeny.

*Regius Divinity, Rev. R. D. Hampden, D.D., 1836.

Civil Law, J. Phillimore, D.C.L., 1809.

Medicine, J. Kidd, M.D., 1822 .

ود

ود

ود

"

Hebrew, Rev. E. B. Pusey, D.D., 1828 .

Greek, Rev. T. Gaisford, D.D., 1811 .

Margaret Divinity, Rev. G. Faussett, B.D., 1827.

Natural Philosophy, Rev. G. L. Cook, B.D., 1810.

SavilianGeometry, Rev. Baden Powell, M.A. , 1827.

Savilian Astronomy, S. P. Rigaud, M.A., 1827.

*Moral Philosophy, Rev W. Sewell, M.A., 1836.

*Ancient History, Rev. E. Cardwell, B.D., 1825.

Music, W. Crotch, D. Mus., 1797 .

Laudian Arabic, Rev. W. Knatchbull, D.D., 1823.

*Botany, C. G. B. Daubeny, M.D., 1834 .

Poetry, J. Keble, M.A., 1831 .

Modern History and Languages, Rev. E. Nares, D.D.,

1813.

*Anglo Saxon, Rev. R. M. White, B.D., 1834.

Common Law, P. Williams, B.C.L., 1824 .

Clinical Medicine, J. A. Ogle, M.D., 1830.

Reader in Arabic, J. D. Macbride, D.C.L., 1813.

Aldrichian Medicine, J. A. Ogle, D.M., 1824.
*

Anatomy, J. Kidd, D.M., 1822.
*

ود Chemistry, C. G. B. Daubeny, D.M., 1822.

*Political Economy, W. F. Lloyd, M.A. , 1832.

Boden Sanscrit, H. H. Wilson, M.A., 1832.
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Lee's Lecturer in Anatomy, J. Kidd, D.M.

Reader in Experimental Philosophy, S. P. Rigaud, M.A..

1810.

*Reader in Mineralogy, Rev. W. Buckland, D.D., 1813 .

*Reader in Geology, Rev. W. Buckland, D.D., 1818 .

Public Orator, Rev. J. A. Cramer, D.D., 1829.

Radcliffe Librarian, J. Kidd, D.M., 1834.

Bodleian Librarian, Rev. B. Bandinel, D.D., 1813 .

Under Bodleian Librarian, W. Cureton, M.Α., 1834.

Keeper of the Archives, P. Bliss, D.C.L , 1826 .

Curator of the Theatre, Rev. B. P. Symons, D.D., 1832.

Keeper of the Ashmolean Museum, P. Duncan, M.A.,

1829.

Radcliffe Observatory, S. P. Rigaud, M.A.

Professorships and other University Endowments.

Date. Foundation.

1546 Henry VIII.

" "

" "

Designation, or

Subject.

Regius Professor-

ofDivinity.

Ditto Hebrew.

Endowment,

(as far as known.)

£40 per an. Ca-

nonry of Christ

Church, Rectory

ofEwelme.

£40 per an. Ca-

nonry of Christ

Church..

£40p. an. Master-

ship of Ewelme

Hospital.

£40 an. Lay

Prebend in Sa-

lisbury Cath.

" " Ditto Medicine.

Ditto Civil Law.

Ditto Greek . £40 an.

nity.
Prebend of Wor-

cester.

M

"

1400 Margaret Countess of Professor of Divi- 40 marks of an.

"

Richmond.
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Professorships. &c. continued.

Date. Foundation .

1618 Sir W. Sedley.

1619 Sir H. Saville.

1621 Dr. White.

1622 W. Camden, Esq .

1636 A. Laud.

1728 Dr. Sherard.

1793 George III .

H. Birkhead, Esq.

1724 Regius George I.

1626 Dr. Heather.

1750 Dr. Rawlinson.

•

1755 C. Viner, Esq.

The Lord Almoner.

Endowment,

(as far as known.)

Land£120 fan.

Land £300 f an .

(average.)

Ditto.

Rent charge £100

fan.

Manor ofBexley.

Land.

£3000 bequeathed

by Dr. Sherard.

Grant from the

Crown.

Rent ch . £12,000

to found this and

Scholarships .

Stipend out of

Almonry bounty.

1803 Grant from the Crown Chemistry.

formerly out of the

ود

"

hereditary revenue;

nowby a parliamen-

taryvote.

ود

"

1825 H. Drummond, Esq. Political Economy.

1830 Col. Boden.

1623 R. Tomlinson, Esq. Anatomy.

1772 Earl of Litchfield.

1803 Dr. Aldrich .

ود "

1750 Dr. Lee.

Rent charge £100
#an.

£1000f an .

Annexed to Reg.

Professorship of

Medicine.

Annexed to Tom-

lin's .

"

Designation or

Subject.

Nat. Philosophy.

Geometry.

Astronomy.

Moral Philosophy.

Ancient History.

Arabic.

Botany.

Poetry.

Modern History&

Languages .

Music.

Anglo-Saxon.

Common Law.

Arabic.

Experimental Phi..

losophy.

Geology.

Mineralogy.

Sanscrit .

Clinical .

Anatomy.

Practice of Medi-

cine.

Anatomy. ود
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Professorships, &c continued.

Date. Foundation.

1714 Dr. Radcliffe.

"

1722

Ditto.

"

Designation, or

Subject.

Librarian.

Two travelling fel-

lowships for the

study of Medi-

cine.

Astronomical ob-

server .

tures.

Two Fellowships,
& four Scholar..

ships for the stu-

dyofthe law.

Two Scholarships .

Three additional .

for Sanscrit.

Three Mathemati-

cal Scholarships .

Scholarship

law.

for

Two Scholarships,

one Theological,

one Mathemat.

Scholarship

Latin.

for

1780 Rev. J. Bampton.

1755 C. Viner, Esq.

1647 Lord Craven .

1819
ود

1825 Dr. Ireland.

1830 Col. Boden .

1831 University.

Subscription for El.

don Testimonial.

1834 Rev. Dr Johnson.

1818 Remaining funds of

the Hertford College

dissolved.

1831 Mrs. Kennicott.

1832 Pusey and Ellerton.

Endowment,

(as far as known.)

£150 of an.

£300 af an. each.

Eight Divinitylec- Annual appoint-

ment, Rent of

Land.

Part of theinterest

of£12000, held

for10 years.

£25 each.

ود

Four Scholarships £30 each.

for Classical Lit.

Two Scholarships £50 each.

Held for 3 years,

£50 each .

£200, held for 3

years.

Interest of £1200 .

Two HebrewScho-

larships, tenable

for four years .

Three Hebrew £30 each . (to be

Scholarships, te- increased.)

nable for three

years.

1825 Dr. Ellerton. Theological Prize £21 .

for anEssay.

1835 Mrs. Dwyer. Prizes for two £30 each .

Theological Dis-

courses .

1806 Sir R. Newdigate. Prize for an Eng- £20.

lish Poem .

Chancellor of the Ditto, English Es- £20 each .

University. say, LatinEssay,

and Latin Verse.
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In the Annual of last year we attempted to give a

comparative view of the actual state of the principal

universities of Europe and America. Under the cir-

cumstances attending our first publication, that account

was unavoidably imperfect in some particulars, but

more especially as regards the English universities.

On the present occasion we shall endeavour to supply

the deficiency, at least as relates to Oxford, and we

are the more readily induced to offer the following

more precise and extended statement, from the cir-

cumstance that what we have said, in the former

instance, has laid us open to some animadversion which

will be best answered by a reference to facts. So

great is the difficulty of obtaining any exact data in

what we may call academical statistics as to afford con-

siderable justification for the brevity of our former

statement, and at the same time to render even our

present exposé far less complete in its details than we

could wish. Our professed design, in a publication of

this nature, is of course limited to the bare discussion

of facts ; and what we propose is simply to give a view

of the actual constitution and condition of the uni-

versity, which we hope to be able to put in such a light

as will enable every reader tojudge of the real tendency

and character of the system. This we wish to do in

the most entire spirit of good-will towards so venerable

an institution, but at the same time with as great a

regard for the public, whose interests are concerned

in the case, and who greatly need awakening to the
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real condition of national academical education, and the

direct concern which all classes have in its efficiency

and improvement.

The university of Oxford is incorporated and char-

teredby the title of the chancellor, masters and scholars

ofOxford. The government of the body is vested in :

1. the chancellor, usually a person of a rank who seldom

takes any active part ; in fact, the political representative

of the university in the House of Lords ; 2. in his

absence, the vice-chancellor, always one of the heads

ofcolleges, appointed annually by the chancellor, but

continued for four years usually, and named in rotation

from the four pro-vice-chancellors, who are appointed

by the vice-chancellor ; 3. the two proctors, who are

masters of arts annually elected by their respective col-

leges, the colleges being taken in succession according

to a fixed cycle. The chancellor or vice-chancellor

singly, and the two proctors jointly have a veto on all

legislative measures. The actual exercise of this power

is usually indirect, by means of a board of the heads of

houses, by whose advice the vice-chancellor acts, and

who thus exercise the power of the initiative in all mea-

sures, admitting the proctors to their board on the

same principle ; 4. the great legislative body is the

"convocation," including all who have passed the

degree of M.A. , (with some technical restrictions.) This

body possesses the power of confirming, or rejecting,

but not of originating or amending laws ; its proceedings

are all carried on in latin. 5. Amore limitedbody called

" congregation," has only the power of granting de-

grees, &c. The executive is vested in the vice-chancellor

and proctors and their respective deputies. All members

м 3
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are matriculated in the presence of the vice-chancellor

who administers the oath of obedience to the statutes,

and of supremacy, and witnesses the signature of the

39 articles .

The university recognises four faculties, viz : arts,

civil law, medicine, divinity, in each of which the

degrees of bachelor and doctor are conferred : in arts

the title of master being used instead of doctor. To

these is added music, which differs from the others in

the particular, that for degrees in this branch no resi-

dence or connexion with the university is required.

The most essential and characteristic principle is, that

no person is admitted into any of the other three faculties

until he has passed through arts ; i. e. has at least per-

formed the exercises, though he may not have formally

taken the degree.

1. FACULTY OF ARTS .

In this faculty a student must remain four academical

years before he is admissible to the degree of bachelor,

and three more to that of master. In his second year he

must pass the exercise called responsions. This consists

ofan examination in one Greek and one Latin classic, and

either logic or four books of Euclid at the option of the

candidate. The average proportion is (as nearly as we can

collect, though but a rough estimate,) about an equal

number of candidates who choose logic and Euclid. The

examiners are three masters of arts, called masters of

the schools, nominated by the vice-chancellor and proc-

tors, and continuing in office two years. These exami-

nations are held three times a-year, and are chiefly

conducted vivâ voce.
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Inthe fourth year the candidate must pass the public

examination. The times for this are twice in the year,

viz.: in Easter and Michaelmas terms. There are seven

examiners, (appointed by the vice-chancellor and proc-

tors,) they receive £100 each per an., and continue in

office two years. Their labours are distributed as follows ;

First, there is a separation made of the candidates into

those who aim merely at passing and those who stand

for honours ; the former are then arranged in several

large apartments, to carry on a considerable portion of

their examination in writing, under the superintendance

of four of the examiners ; whilst the other three (taking

thework by turns,) carry on a certain part of the exa-

mination in a separate place, vivâ voce, to which the

candidates are summoned in turn. When these have

concluded, the candidates for honours commence. The

honours are awarded in two departments, classical and

mathematical. Three of the examiners are specially

designated as examiners in the mathematics, and chosen

with reference to their qualifications for that purpose :

and the others in like manner with regard to classical

literature. The candidates for classical honours are

taken first: at their writing examination, the mathe-

matical examiners keep watch. The classical, (ofwhom

three must always be present,) conduct the vivâ voce

part, look over the written papers, and form their de-

cisionon the merits of the candidates.

After an interval of three weeks (an important respite

for those who aim at honours in both departments,)

the mathematical examination commences ; conducted

solely by the three examiners for this department, and

consisting chiefly of the solution ofproblems inwriting,
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a few questions vivâ voce being put to each candidate.

Whenthis is ended, the lists of the classes are printed,

circulated, and posted up through the university. The

questions also have been usually published.

The pass-examination consists of a written translation

of English into Latin, and of some passages from the

classics into English : three classic authors must be

" taken up," as it is termed, the selection being with the

candidate, and some part of the examination in these is

vivâ voce, as is also that in the " rudiments of religion,"

which comprises questions on the evidences, the trans-

lation of a passage in the Greek testament, with doc-

trinal and historical questions, usually raised upon it,

and proofs of the thirty-nine articles ; besides this,

either logic or six books of Euclid at the candidate's

option. No data are publicly accessible for discovering

the proportions of candidates who choose the one or the

other, (they are supposed to be rather in favour of

logic,) nor for ascertaining the proportion who fail to

pass the examination.

The examination for the classical honours comprises

generally critical and philosophical questions in theGreek

and Latin languages, translations from the higher

classics : a knowledge of the Greek and Roman history

and antiquities, derived from the original writing : the

rhetoric and ethics of Aristotle, (and occasionally other

treatises,) illustrated by the treatises of Cicero, and oc-

casionally those of modern writers : general questions in

the moral, political, critical and logical sciences are also

given to be answered in writing. The candidate has also to

write an essay on a given subject. The precise books

and subjects, however, vary considerably both for the
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different classes to which the candidates may aspire,

and with different individuals .

Some portion of each candidate's examination is always

conducted vivâ voce, but by far the largest and most

important part is done in writing. This examination, as

well as that for mathematical honours, is entirely op-

tional on the part of the candidates. There are four

classes ofhonours : the fifth class comprises all who pass

without honour. The names of the first four are printed ;

only the number of those in the fifth. In each class the

names are arranged alphabetically. In the fourth class

it is very common for the examiners to insert the names

ofthose who did not present themselves for honours,

butwho shewed peculiar excellence in their pass-exami-

nation. This applies to the mathematical department

also. The great evil of this arrangement of the classes,

is the broad and iniquitous line of distinction between

the classes, when, perhaps, there is really the slightest

possible, between the worst ofthe first class men and the

best of the second, and the immense difficulty of draw-

ing the line.

The examination for the mathematical honours is

conducted by means of printed papers of miscellaneous

questions and problems in the chief branches of pure

and mixed mathematics without reference (except in

some few instances,) to particular books. The subjects

include the algebraic geometry andtrigonometry, differen-

tial and integral calculus and its applications : mecha-

nics, dynamics, optics, hydrostatics, the Newtonian

theory, and elements of plane and physical astronomy..

Very rarely some questions have been introduced re-

lating to other branches of physical science : but the
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usual practice is to confine the subjects to the precise

line of mathematical investigation above described.

These examinations form the most prominent feature

in the academical system, and in fact guide all the

studies of the university. The results, as affecting the

actual state of acquirements and general education, are

most important, and worthy of much closer attention

than they commonly receive. Perhaps one of the best

elucidations we can give, will be to present a statement

of the comparative numbers of all those who passed the

examination, and the proportion of those who obtained

honours, (in any of the classes,) in each department in

different years, since the commencement of the system .

Number of candidates who

Passed exa-

Year. mination.

(Total.)

Obtained

classical

honours.

Obtained

mathemat.

honours.

Obtained

both classical

&math.

honours .

1807 22 10 6 6

1808 163 55 12 11

1809 144 6 14 10

1810 152 77 11 9

1811 153 74 15 12

1812 153 51 9 6

1813 182 71 14 10

1814 180 72 14 10

1815 169 56 9 7

1816 163 63 15 11

1817 181 69 12 7

1818 225 58 20 15
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Number of candidates who

Year.

Passed exa-

mination.

Obtained

classical

(Total.)
honours.

Obtained

mathemat.

honours .

Obtained

both classical

&math.

honours.

1819 218 69 11 7

1820 225 58 11 5

1821 271 73 15 8

1822 279 98 20 11

1823 280 88 12 9

1824 295 78 8 6

1825 258 68 12 9

1826 284 66 15 9

1827 314 66 20 16

1828 259 70 16 13

1829 303 70 14 8

1

1830 273 56 16 9

*1831 279 107 22 15

1832 275 104 21 1.7

1833 291 135 25 16

1334 292 120 21 15

1835 292 105 22 8

1836 276 121 28 19

These examinations having been passed, no other

public exercise is required of the candidate for the de-

gree of bachelor. It is requisite that he should have

" kept" sixteen terms. The academical year begins

October 10 and ends the first week in July. It is di-

vided into four terms : Michaelmas, Lent or Hilary,

Easter, Act or Trinity ; the exact period of the three

* In this year the fourth class was added.
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last depends on the time of Easter. Of these, twelve

must be kept by actual residence of at least six weeks

in the two former and three weeks in the two latter,

withinthe walls of a college or hall (except in cases pe-

culiarly dispensed with). The details are determined by

the authorities of the respective colleges ; but this and

other similar matters being duly certified in congrega-

tion, the candidate takes the oath of obedience to the

statutes, (some specially), those of allegiance and su-

premacy, signs the thirty-nine articles, and three arti-

cles in the 36th canon, and is then admitted to the

degree of bachelor.

For the degree of M.A. three years more must be

" kept," that is, the name of the candidate must remain

on the college books (involving the payment of certain

dues, &c.), and one term of three weeks must be kept

by actual residence. At present no public exercises of

any kind are required for the degree of M.A. In for-

mer times there were a number of disputations, &c.

kept up, all of which had long since dwindled away into

mere forms, and were in consequence abolished ; the last

retained of these (called determining) is now suspended by

an annual dispensation, some question having been

entertained whether it might not be revived in a useful

manner. The admission to the degree of M.A. takes

place with similar forms and requisitions to those in the

former instance .

The subjects of examination above enumerated are

precisely laid down in the " examination statute," which

in its last " amended" form came into operation in

1831. These, therefore, are the branches of study

which the university publicly allows to constitute its
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faculty of arts. This forms the only public enumera-

tion of the studies required ; and of course those

branches alone which are made essential for the degree,

canbe considered as essential to the faculty of arts. In

this course two things appear most peculiarly striking ;

one is the limitation of arts to a knowledge of three

classic authors, with the option of either logic or Euclid,

but of no other science ; the second is the extraordinary

anomaly of making a knowledge of religion a part of

the faculty of arts.

There are, however, certain ancient statutes (which

have never been repealed) which shew the very different

light in which these things were formerly regarded, and

clearly point out what the intention of the University

was with regard to the course of studies imperative upon

all candidates in the faculty of arts. These are the sta-

tutes respecting the public lectures, which are enjoined

to be givenby the different professors, on certain stated

days and hours in latin, and at which all under gra-

duates and bachelors of arts are required to attend ac-

cording to a certain scheme, of which the following is

an abstract :

D.C.L.

Year D.D. ords .

1834 5 5

hon. M.D. B.D. B.C.L. M.B. Μ.Α. Β.Α.

76 3 11

(Instal.)

6 4

1835 1 6

1836 7 5

6 2 0

1 4 14 2 2 200 298

14 3

207 304

173 272

During the first year, grammar and rhetoric ; for the

second and thenceforward to the bachelor's degree,

logic and moral philosophy. From the commencement

N
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of the third year, to the end of the first after the degree,

geometry (including arithmetic, algebra, trigonometry,

mechanics, &c.); during the same time and till the de-

gree of M.A. greek is added. From the first year of the

bachelor's degree till that of M.A. , natural philosophy,

metaphysics, history, hebrew, astronomy, (including

geography and optics, &c.) According to the older

examination statutes, it was ordained, that the exami-

nation of every candidate should embrace all the sciences,

which he was statutably required to have studied. This

principle was gradually lost sight of, in the subsequent

amendments, till the existing system has wholly usurped

its place. But the ancient idea clearly was that of a

comprehensive course of all the liberal sciences, as then

known. The latin lectures have long since become ob-

solete, and the examination had become a mere form.

But instead of reviving a more useful kind of lecture,

and restoring the spirit of a system so excellent in its

principle, the only reform adopted was that of allowing

the lectures to cease altogether, and substituting the

restricted system of classical examination, which we

have described, and the result of which is, that the very

rudiments of moral and physical science are practically

excluded from the general course. Attempts have been

made from time to time by some few friends to improve-

ment, to get these defects remedied ; but hitherto with-

out the least success. In the present times, more espe-

cially, it will surely be allowed by any one except an

Oxford tutor, that a knowledge of the elements of science

ought to constitute an essential and indispensable part

ofany course of general education. *

* The reader who is desirous of seeing a full discussion of these to-
pics, is referred to a public lecture by the Savilian Professor ofGeometry

Oxford, 1832; and an article in the Journal ofEducation, No. 13, p. 47.
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We have hitherto spoken only of the exercises re-

quired of the student in arts, let us now turn to the

public means of instruction afforded him. We shall

presently give a general list of the University profes-

sorships and other endowments, on referring to which,

it will be seen that there are means of instruction am-

ply provided in all branches of the faculty of arts, in-

cluded in the provisions of the old statutes above alluded

to, and the professors might be called upon to deliver

the obsolete latin lectures mentioned, at which the pre-

sence of all students of the requisite standing might be

enforced under penalties. It is obvious that such a

coursewould have no useful effect at the present day.

These, however, are the only lectures which the profes-

sors (of the older foundations) are required to deliver ;

some of the others have specific regulations laid down

by their founders ; some are left without restriction ;

but all are dependent on the contingency of obtaining a

class. Some of those under the old statutes have often,

and even regularly offered to give voluntary lectures in

English of a kind better adapted to the wants of stu-

dents at the present day. Of these, the professors of

moral philosophy, poetry and ancient history, have been

usually able to collect an audience, but not perhaps at

the utmost consisting of more than from twenty to thirty

persons. The subjects of these lectures are directly con-

nected with those of the examination, they are, therefore,

sometimes attended by candidates for classical honours.

The Sedleian and Savilian professors voluntarily give

notice of their intention to deliver usually, at least, one

course in the year ; but it rarely happens that any class

can be formed; and if any, seldom more than from

N2



136

three to twelve individuals . "A course" generally com-

prises a lecture three days in the week during term.

The modern sciences, botany, chemistry, experimen-

tal philosophy and geology, (especially the last,) do

occasionally attract a class, but often none is formed.

One course ofeach, at least, is always proposed to be

delivered in the year, and sometimes more.

Of the oriental languages, the same may be said,

except that the Sanscrit professor is necessarily pro-

vided with auditors from the endowment of Sanscrit

scholarships, the holders of which are required to

attend the lectures .

The political economy sometimes attracts a class.

The endowment requires a course to be proposed, and

one lecture at least to be printed in each year. The

Vinerian lectures on the laws of England are rarely

attended, as is also the case with the lectures on modern

history.

Ofthese lectures many are offered gratis ; for others

the fee varies from £1 . 1s. to £3. 3s the course.

Such are the means of public instruction in the

sciences afforded to the student, and such the use made

of them. The causes which have produced this state

ofthings, will be better seen when we proceed to look

at the college establishments.

2.-FACULTY OF CIVIL LAW.

Formerly the degree of M.A. was requisite before en-

tering any other faculty. By later statutes, after pass-

ing the examination for B.A. the student may, if he

please, proceed at once into the faculty of civil law,

being termed a " student of civil law," for three years,

at the end of which time he is admissible to the degree
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ofbachelor of laws, and in five more to that of doctor.

For these degrees, certain ancient exercises are per-

formed, which are little more thana mere form ; one

term of residence is required for the bachelor's degree.

The degree of B.C.L. thus taken, gives no vote in

convocation ; those who pass through arts, can take the

bachelor of laws degree at three years from that of

M.A., and become doctors in four years more.

dispensation for taking the doctor's degree earlier is

obtained by those who wish to practice in Doctor's

Commons.

3.-FACULTY OF MEDICINE .

A

Here as in the faculty of civil law, after passing

the examination in arts, the student may enter the

medical faculty, and proceed at the end of three years

to the degree of bachelor, and in three more to that

of doctor, no residence being required. The exer-

cises for these degrees were, until within these few

years, little more than the mere forms of the ancient

disputations. These, however, have now been abo-

lished, and by a late statute, for the bachelor's degree,

apublic examination is held in the theory and practice

of medicine, in anatomy, physiology and pathology ;

the materia medica, chemistry and botany, as far as

they relate to medicine, and in two, at least, of the

ancient medical writers, Hippocrates, Aretæus, Galen,

and Celsus. The examiners are the Regius Professor

of Medicine, and two other doctors in this faculty,

appointed by the Vice-Chancellor.

For the doctor's degree, a dissertation on some medi-

cal subject, approved by the Regius Professor, is to be

songh
N3
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publicly recited, and a copy delivered to the professor.

For the bachelor's degree the candidate must also pre-

sent testimonials of his having attended the practice

and lectures of some hospital of repute. No one under

the degree ofM.D. can practice medicine or surgery, in

Oxfordwithout a licence from the University.

The number of students in the faculty of medicine

is always extremely small. This circumstance is readily

accounted for, on the consideration that a place, such

as Oxford, can never afford the opportunities requisite

for forming a good school of medicine. The circum-

stance of requiring the student, first to have passed

through, at least, the studies and examinations in the

faculty of arts, will alone exclude a great number, and

limit the pursuit of medical degrees, to those who can

rear the superstructure of professional attainments on

a basis of classical learning.

The infirmary at Oxford is of insufficient extent to

afford any great scope for the practical lectures, and the

more elementary courses of anatomy, &c. though

usually adapted more for the general student, share the

fate of the other public lectures, and seldom attract a

class. Those who having passed the under-graduate

course, are entering the medical line, go for instruc-

tion to the great schools of London, Edinburgh, or

others ; and return to undergo the examination and re-

ceive the degree from their own University.

4.-FACULTY OF THEOLOGY.

After admission to the degree of M.A. for the degree

of bachelor of divinity, seven years must be kept ; the

candidate must be certified to be in priest's orders, and
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holdwhat is called a disputation in the divinity school ;

but the ancient form of the latin disputation has been of

late years discontinued, and in its place the candidate

reads two disputations on some theological theses, ap-

provedby the Regius Professor of Divinity, in English,

ofwhich public notice is given. It was at one time at-

tempted to hold a real disputation between two candi-

dates in English ; but this being found unavoidably to

lead to toofree a discussion, it was dropped, and the

present practice substituted.

For the degree of doctor, four years more are reckon-

edfrom that of B.D. and two lectures are required to

be read inthe divinity school.

The Regius Professor of Divinity usually gives three

courses of public lectures in the year, which are always

numerously attended, from the circumstance that most

of the bishops require a certificate of such attendance as

a requisite for ordination. They are attended by ba-

chelors of arts, and even by under-graduates, with spe-

cial permission from their college. Besides these, the

professor usually has private classes, with whom he goes

through, in detail, the different branches of theology.

The Lady Margaret's professor usually delivers one or

more courses in the year, which are also well attended

by candidates for orders. The Professor of Hebrew's

lectures may also be considered as belonging to this

faculty, though a knowledge of that language is not

made a requisite for orders, yet the study of it has

greatly increased of late years, and these lectures are

well attended.

On Sundays and certain other days, there are ser-

mons before the University, which (with some excep-

tions) are appointed to be preached in turn according to
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a certain scheme by graduates; but this not being

compulsory, certain select preachers are also appointed,

who take the vacant turns, which in fact occur very fre-

quently. There exists still a board of inquisition to

examine the doctrines broached by the preachers, and

condemn them if heretical .

PUBLIC INSTITUTIONS.

The University is furnished with one of the most

valuable and extensive libraries in Europe, originally

begun by Humphrey Duke of Gloucester, but mainly

established by Sir Thomas Bodley. It has since re-

ceived large augmentations both by bequests,purchases,

and the right of a copy of every work entered at Sta-

tioners' Hall. It is endowed for a librarian and two

sub -librarians with inferior assistants, and is under

the management of a board of curators. All graduates

have the right of using the books, but none can be

taken out. Other persons easily obtain admission. A

complete catalogue has never yet been accomplished,

and the exact number of volumes is unknown.

Dr. Radcliffe's library was founded exclusively for

works on medicine and natural history. It is also
furnished with works of art . f

The Observatory, founded likewise out of his mu

nificent bequest, is endowed for an observer (usually

the Savilian professor of Astronomy has been appointed)

with a residence and good instruments. Part of the

design consisted in smaller instruments for the in-

struction and practice of students, but few, if any,

avail themselves of this advantage.

The Botanic garden was founded by the Earl of
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Danby in 1632. Attached to it is a good collection

of botanical books including the valuable Herbarium .

of Dr. Sherard. The whole had gone much to neglect,

till on the appointment of the present professor in

1834 a new impulse was given, and by a subscription

raised in the University, a new library was built and

progress made in improved hot-houses, &c. which are

still incomplete. The whole garden, however, has been

admirably re-arranged, and every inducement is held

out to the study of Botany, by throwing open the

garden, houses, and library as widely as possible, and

giving an annual course of lectures, by the present

professor; it is to be regretted, however, to very little

effect. This science shares the fate of all other branches

in Oxford ; as indeed is inevitable in an University

where professional studies cannot be carried on, and

where instead ofgeneral mental cultivation, and a com-

prehensive system of sciences, a monopoly is given

to the single subject of classical literature.

The Museum founded by E. Ashmole, Esq. in 1683,

has been munificently furnished with specimens and

arranged almost solely by its late and present curators.

It occasionally attracts a few students, who there gain

important illustrations of natural history. In connec-

tion with this museum in 1828, a Philosophical Society

called the Ashmolean, was instituted by a few cul-

tivators of science which has regularly continued its

meetings and has printed a series of memoirs com-

prizing both physical and literary subjects Its or-

dinary members must be graduates a few honorary

members are likewise attached to it. The numbers

were (in January 1837) ordinary members 226, hon-

orary eleven. Under the museum is a chemical labo
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ratory, where lectures are given whenever a class can

be collected.

The University press is a most extensive establish-

ment chiefly from the exclusive privilege of printing

bibles and prayer books. Its vast profits are (in some

measure at least) applied to undertaking works of a

kind not likely to be profitable. It is managed by

aboard of delegates appointed by the Vice Chancellor

and proctors.

COLLEGES AND HALLS.

In ancient times the students who frequented the

University lived together in certain houses termed

" Halls," which by degrees were subjected to certain

regulations under the government, each of a principal

who was a graduate of the University. For instruction

they frequented the public lectures, delivered in the

schools, where also the public disputations were held,

whilst each Hall had its own internal regulations. The

Colleges, which were subsequently founded, differed

from the Halls in being endowed with property for

the maintenance of a head and a certain number of

fellows and scholars who were to reside within the

walls and pursue their studies, while they also fre-

quented the public lectures and disputations. These

institutions partook much of the character of religious

houses ; they each had services performed in their

own chapel, and for the most part the fellows were

obliged to enter holy orders. By degrees a system

of private instruction arose within each College, es-

pecially when theybegan to admit independent students

besides the members of their foundation. Some of
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the fellows were specially appointed as tutors, or rather

perhaps the general practice was for each senior

member to have several juniors specially placed un-

der his care and superintendance, who were exer-

cised not only in literary instruction but in general

guidance and moral and religious teaching. All this,

however, was entirely subordinate and subsidiary to

the public university instruction. By degrees this col-

legiate and tutorial system has encroached upon the

University and professional system until the latter has

become practically in abeyance. Among the indepen-

dent members of Colleges, a difference of rank was

early recognised and distinguished by peculiarities of

the academical costume. Noblemen entered as such ;

an order of gentlemen commoners included the more aris-

tocratic andwealthy class ; the commoners were the sons

of persons of middle station ; whilst a class called bat-

telors enjoyed certain emoluments, and that of servitors

of'still lower grade opened the advantages of academical

education, affording maintenance coupled with the dis-

charge of some menial offices to the more necessitous .

The various endowments under the name of exhibitions,

pensions, &c., and certain offices in each college all

contributed to give assistance to those whose means

would not otherwise have enabled them to enjoy the

advantages of University learning. The whole of the

endowments and much of the same system have been

retained, and nearly in the same manner to the present

day. The class of battelors has ceased to exist, and

that of servitors is recognized only at two colleges,

their number being extremely small. At the refor-

mation the whole right and title to College endowments

was invaded, and the system remodelled by the Act
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of Legislature, which imposed upon the holders the

condition of conforming to the Protestant forms by law

established . At many colleges all the fellows must

take orders when of age to do so: they all possess

ecclesiastical patronage. The fellows succeed to livings

by seniority. In some colleges there are exemptions

for a very small number from taking orders, but they

must enter some other profession ; at others no re-

striction exists. No person is eligible to a fellow's

life who has proceeded beyond the degree of B.A.

They are, in many instances, restricted by the

founder's will to natives of particular counties or

pupils of particular schools ; but in many instances

are open to free competition decided by an exami-

nation, in others by election-in all cases they are

vacated by marriage ; and at one College (Wadham)

are tenable only for a certain term of years. In each

College the value of them varies extremely, and is

impossible to be ascertained with any certainty. It

is supposed that they may be described in general

terms as varying in all proportions between £40 and

£400 per annum. There are in each college various

offices always held by fellows : as purser, dean, librarian,

&c. besides that of tutor and certain endowed lec-

torships of small value ; the lectures being delivered

either in the Hall or chapel, according to the nature

of the subject. These are distinct from the tutor's

lectures. The under graduate members are divided

into classes according to their standing and proficiency,

(perhaps from six to twenty in number) ; these assemble

in the tutor's rooms at stated hours and go through

certain courses of study prescribed by him, receiving

questions and his instruction, explanations, and giving
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their own translations or answers as the case may

be. Each class remains with the tutor an hour. One

tutor may take or arrange three classes every day ; in

each college the number of tutors varies according

to that of pupils, from one to six. There are college

examinations termed collections" held at the end

ofeach term.

"

The institution of colleges is perhaps the charac-

teristic distinction between the English and other uni-

versities. No person can become a member of the

University unless he be first entered at some College

or Hall, nor remain a member, or claim any privilege

as a graduate especially that of a vote unless his name

bekept on the books of his College, and all customary

fees, &c. duly paid. Terms are kept as before explained

for degrees according to the statutes of the University ;

but the colleges impose their own regulations as to the

mode and extent of residence. For under graduates

it is necessary to take the meals, (or at least pay for

them) and to sleep within the College : the gates are

closed at nine o'clock, after which no one can go

out, and account is kept of those who come in. After

ten fines are imposed; and after twelve the offender

is subject to censures ; and on repeated offences to

more serious punishment. Irregularities whether of this

kind or of others are always noticed by the College

authorities, and when it is found that they are habitual

and incorrigible, the individual is either sent away

for a time (rustication) or recommended to withdraw

altogether, a suggestion which is in fact the practical

mode of exercising the power of expulsion, which in its

absolute form is hardly ever resorted to : but the in-
١٠
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direct exercise of which is in fact the main secret

of collegiate discipline.

Out-of-doors discipline is maintained by the rectors

and their assistants, including an efficient University

police. The College authorities always act in con-

junction with the rectors (who have no authority within

college) and the result is generally allowed to be a

most efficacious administration, to the utmost extent

which can be rationally expected in a place where

perhaps 1500 young men of an age from seventeen

to twenty-two are congregated. It must be evident,

on the slightest considerations, that there are offences

and habits of dissipation and expense which no authority

can ever control, prevent, or even detect. The most

ordinary fine of penalty for slight offences is an im-

position i. e. to transcribe or in some cases translate

a passage of a certain length according to circumstances .

More serious offences are denounced by the proctors

to the College authorities who take measures accord-

ingly ; in peculiar cases, the authority of Vice Chancellor

is appealed to. The proctors have the power of en-

forcing the academical costume, which however, is

usually not rigidly insisted on, except under particular

circumstances . They can also interfere in all amuse-

ments, sports, &c. which are, however, connived at

within certain limits .

The exact length of the term for under graduates

varies at different colleges : the times of the University

terms may be seen in the almanacks. Most of the

colleges assemble within about a week of the first day of

term, and hold their collections (with which the College

lectures conclude) within the last fortnight of term.

Many under graduates who are engaged in reading
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for their examination continue in College during the

vacations. In each College chapel the church service is

read every morning and evening ; all under graduates

(and bachelors if keeping a term) are required to attend

a certain number of times during the week, and always

on sundays and other festivals. In four colleges there

is choral service performed. Each college is furnished

with a library, the use of which is generally allowed

to all members, and books can be taken out. After

taking the degree of B.A. many continue to reside

either in preparation for trial for a fellowship, or taking

private pupils . This last practice is extremely general ;

few aim at honours who do not for a short time at least

previously avail themselves of the assistance of private

tuition, which is of course most valuable when obtained

from those who have recently attained the highest

honours themselves. It may be truly said that the

practice of private tuition forms the main occupation

of resident graduates, and is the clue to the whole

system of connexion and patronage which exercises

so important an influence on the condition of the

University and the Church. This system is in fact

only carrying out into further detail the principles

of that of College tuition, and as those engaged and

interested in it form the great majority of convocation, all

measures of university legislation are framed with ex-

clusive attention to the advancement of this system,

and the numerous and complicated interests which it

involves . The five existing Halls are established on

the basis of very ancient academical houses, but are

in every respect under the same regulations as the

colleges . They are unendowed : the revenue is solely

the rent of the rooms which goes to the principal.
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The instruction given in colleges includes classical

literature, ancient history, the principal treatises of

Aristotle, and logic, the elements of Euclid; and to the

few students who may evince a taste for mathematics,

a course of pure and mixed mathematics is carried on,

and extended to the usual branches. No other subjects

of literature or science are introduced ; but elementary

theological instruction is given, chiefly through the me-

dium of lectures on the Greek testament, but rigidly in

accordance to the formularies of the established church.

The instruction is entirely in the hands of the college

tutors, who are appointed by the heads of the respec-

tive colleges . It is most usual for them to make some

division of the labour of different departments. Thus

nearly every college has now, at least, one tutor capa-

ble of carrying his pupils into the higher departments of

mathematics. In this system every subject, which is

commonly requisite for the examination, is fully put

before the student, whether classical or mathematical.

Thus the professors entering, even in these depart-

ments, which are recognized in the examination, are

rendered of very secondary consequence.
Those

branches of science which have no bearing on the exa-

mination, are of course more studied, except perhaps

by a very few, in whose case, peculiar circumstances

may lead and enable them to indulge in a predilection

for following up a particular study. Even those sub-

jects on which it might be expected the lectures would

beofamore popular and attractive character, and which

cannot be well apprehended, without actually witnessing

the experiments and illustrations which can only be

exhibited at public lectures often fail to attract a class ;

03
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and it is manifestly because those who are idly disposed

will do nothing more than they are compelled to do;

and those who are disposed to read, will of course apply

to that only, which will be of use to them in the exa-

mination honours, being in fact the door to all Univer-

sity distinction and preferment.

Thus it is sufficiently apparent what are the causes

ofthe almost total extinction of the professional system

of lectures. In fact, at present, these institutions can

be regarded as little more than endowments for the en-

couragement of certain branches of science, and as

affording the leisure for cultivating their details . The

root of the evil is to be traced to the confined nature of

the requisite qualifications for a degree. If the just and

rational principle of a comprehensive course of science,

as well as the rudiments of literature, were even again

to be recognised as compulsory on all who are to obtain

a degree in arts, then an attention to those subjects,

which can only be studied by means of public experi-

mental and illustrative lectures would survive ; and the

greatest improvement in the system of academical edu-

cation would consist in a due combination of the advan-

tages belonging to the tutorial and the professional

modes of instruction .

CAMBRIDGE UNIVERSITY.

THE University of Cambridge was incorporated by

13th Elizabeth, c. 29, under the name ofthe Chancellor,

Masters, and Scholars of the University of Cambridge.



151

It consists of seventeen colleges or societies founded

since the beginning of the reign ofKing Edward I. The

annual income of the University arises from various

sources: the rectory of Burwell and a farm at Barton,

produce £1000 per annum ; the matriculation fees,

amount to £2000 ; the trading profits of the University

press are £2000 per ann.; the whole amounting to

£5500 per ann. at the present time. The annual expen-

diture for servants, officers, observatory, repairs, etc.,

amounts to £4500, and has even in later years, exceeded

the revenue, so as to have almost entirely exhausted the

funded and available capital of the University.

Professorships .

Those marked *, lecture annually ; the others do not,

according to Professor Henslow.

Lady Margaret's Divinity, Rev. H. Marsh, B.D. 1807.

Regius Divinity, Rev. T. Turton, D.D., 1827.

*Civil Law, J. W. Geldart, D.C.L. , 1813.

*Regius Physic, J. Haviland, M.D., 1817.

*Regius Hebrew, Rev. S. Lee, B.D. , 1831 .

*Regius Greek, J. Scholefield, M.A., 1825 .

Arabic, T. Jarrett, M.A., 1831 .

Lord Almoner's Arabic, T. Musgrave, M.A., 1820.

Mathematics, C. Babbage, M.Α., 1828.

Casuistry, Rev F. Barnes, D.D., 1813.

*Chemistry, Rev. J. Cumming, M.A., 1815.

*Astronomy and Experimental Philosophy, J. Challis,

Μ.Α., 1836.

*Anatomy, Rev. W. Clark, M.D., 1817 .
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*Modern History, W. Smyth, M.A. , 1807.

*Botany, Rev. J. S. Henslow, M.A., 1825.

*Geology, Rev. A. Sedgwick, Μ.Α., 1818 .

*Astronomy and Geometry, Rev. G. Peacock, M.Α., 1836.

*Norris Divinity, Rev. J. B. Hollingworth, D.D., 1824 .

Natural Philosophy, W. Farish, M.A., 1813.

Laws of England, T. Starkie, M.A., 1823 .

Downing Medicine, C. Hewett, M.D., 1814 .

*Mineralogy, W. H. Miller, M.Α., 1832.

Political Economy, G. Pryme, M.A., 1828 .

Music, T. A. Walmisley, Mus . B., 1836.

Lecturers .

Barnaby Lecturers, Rev. G. Thackeray, Simpson, Dal-

ton, Urquhart.

Lady Margaret's Preacher, Rev. R. N. Adams, D.D.,

1834.

Sadlerian Lecturers, Algebra, 17 lecturers.

Christian Advocate, Rev. G. Pearson, B.D. , 1834. *

Christian Preacher, Rev. H. Howarth, B.D., 1834 .

Scholarships.

4

Travelling Bachelors .

Craven's Scholars .

Battie's Scholars .

umber. Value-

2

5

£100 each

50 each

i

1 18

* In his answer to Professor Henslow, the Editor inferred that this gen-

tleman was one of the non-operatives. He is indebted, however, to Dr.

Harwood of Ridware for the information, that the present advocate dis-

charges his duty most faithfully, having published annually a treatise in

answer to the objections to religion ofatheists and infidels-the object of

the office-he, himself, sustains the expense of publication, so that the

surplus which comes to him, does not exceed L100. per annum.
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1 interestof1000 in 3 percents

Number Value

Browne's Scholars . 1 £21

Davies's Scholars .

Bell's Scholars . 8
15,200 ditto

Pitt's Scholar. 1

Tyrwhitt's Hebrewdo.
6

Crosse's Scholarship.

Lumley's Exhibition's

: 3

10

1500 in funds

4000 in 5 p. cents

Navy.

2000 interest of

15 each

The Fellowships in the University are 430.

The Prizes for the encouragement of literature, free

and open competition for the whole University, amount

to upwards of £1300, three fourths of which are given

for Classics and English composition, the remainder for

mathematics. The amount of the annual prizes in the

different colleges is about £600, two thirds of which are

given for the encouragement of classical literature .

The Patronage of the University alone, amounts to

281 livings. The value of this patronage exceeds £109,844

per annum. The livings are dispersed through the coun-

ties of Bedford, Berks, Buckingham, Caernarvon, Cam-

bridge, Cornwall, Derby, Devon, Dorset, Denham, Es-

sex, Gloucester, Hants, Hertford, Huntingdon, Kent,

Lancaster, Leicester, Lincoln, Middlesex, Norfolk,

Northampton, Nottingham, Oxford, Pembroke, Rut-

land, Salop, Somerset, Stafford, Suffolk, Surrey, Sussex,

Warwick, Westmoreland, Wilts, York.

The fellowships in the various colleges are as fol-

lows:

St. Peter's College.

Clare Hall.

Fellowsh , Scholarsh. Patronage.

16 59 11 benefices

4422 17
ود
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Fellowsh . Scholarsh. Patronage.

Pembroke College. 16 32 10

Gonville and Caius do. 29* 26 16

Trinity Hall. 12 18 8

ود

ود

ود

Corpus Christi College . 12 59 11
"

King's College. 70 70 32
"

Queen's College. 20 26 11

Catherine Hall. 14 43 4

ود

ود

Jesus College.
16 46 16

"

Christ's College.
15 92 17

St. John's College. 53 114 46

Magdalene College. 17 43 7

Trinity College.
60 69 61

ود

ود

ود

وو

Emmanuel College.
15 32 17

"

Sidney Sussex College
12 22& 6

"

17 exhi.

16 6 2
"

Downing College.

The benefices in the patronage ofthe different colleges

are quite distinct from those of the University. Their

value, however, is not stated in the Cambridge calendar ;

the value given in the King's book alone is stated ; this

we believe to be a valuation made in the time of Henry

VIII, and is, therefore, no criterion of the present value

even as to proportion.

SCOTLAND.

EDINBURGH, 1582.

Revenue £888 58.

PRINCIPAL, Rev. George Husband Baird,

D.D.

*The amount of scholarships is L406 per annum, and ofexhibitions L516.
+Alllivings under L30 in the King's books (valuation in Henry VIIIth's

time) are tenable with college preacherships.



155

Divinity, Rev Thomas Chalmers, D.D.....

Divinity and Church History, Rev. David

Welsh, D.D..

HebrewandChaldee, Rev. Alex. Brunton, D.D

Humanity, James Pillans, A.M..........

No. of stud.

1825-26.

236

129

68

419

372

..
.... 175

Greek, George Dunbar, A.M...

Logic, Sir William Hamilton, Bart.

Rhetoric, George Moir.......

Moral Philosophy, John Wilson.....

Mathematics, William Wallace..

Natural Philosophy, James D. Forbes, F.R.S.

Natural History, Robert Jameson

Universal History.......

Civil Law, Douglas Cheape......

Scotch Law, George Joseph Bell.

Public Law.....

.......
..

....

....

...

32...

.... 150

172

152

200

25

36

227

...

110

222

527

214

305

210

240

142

172

36

Conveyancing, Macvey Napier....

Anatomy and Surgery, Alex. Monro, M.D.

Chemistry, Thomas Charles Hope, M.D.....

Botany, Robert Graham, M.D.............

Materia Medica, Robert Christison, M.D....

Theory of Physic, W. P. Alison, M.D......

Practice of Physic, James Home, M.D......

Midwifery, James Hamilton, M.D..........

Clinical Medicine, Medical Professors......

ود Surgery, James Syme.

Military Surgery, Sir G. Ballingall

Surgery, Sir Charles Bell..

Pathology, John Thomson, M.D.

.... ....

... ...

.....

6

..... 30

Medical Jurisprudence, Thomas S. Trail, M.D.

Agriculture, David Low............
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There are 3 bursaries of the annual value of £100 ;

6 of £30 ; 10 of £20 ; 42 between £10 and £5; 3 under

£5, in all, 80. The amount of the annual income for

the bursaries is about £1172.

GLASGOW, 1450.

Revenue £9,406 per annum.

PRINCIPAL, Rev. Duncan Macfarlan, D.D.

Divinity, Rev. Stevenson Macgill, D.D.....

Ecclesiastical History, Rev. William Mac-

turk, D.D... ...

No. ofStud.

1825-26.

200

te

52

Hebrew, Rev. William Fleming, D.D.......

Mathematics, James Thomson, L.L.D.......

Humanity, William Ramsay, A.B. Cantab .

Greek, Sir Daniel K. Sandford, A.M. Oxon. .

Logic, Robert Buchanan, A.M..........

Moral Philosophy, James Mylne, A.M.....

Natural Philosophy, William Meikleham,

60

113

303
..

497

176

144

L.L.D...
1261

..

Natural History, William Couper, M.D.....

Materia Medica, John Couper, M.D..

64

...... 80

Botany, Sir William Jackson Hooker, L.L.D.

F.R.S... 45
..

Chemistry, Thomas Thomson, M.D. F.R.S..

Surgery, John Burns, M.D...............

143

195

Anatomy, James Jeffray, M.D..
225

1

Medicine, Charles Badham, M.D. Oxon.... 76

Law, Robert Davidson, L.L.D. . . .
30

.......

Midwifery, William Cumin, M.D....
....

Astronomy, William Nicol ...............
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All the professors have salaries varying from £450 to

£50. The fees are £3 3s. The medical professors, with

the exception ofthat of Anatomy, are appointed by the

crown; the others are a self-elected body. In 1677,

John Snell, Esq. left his estate of Uffeton in Warwick-

shire for the education of students who have been two or

three years at Glasgow College, at Balliol College, Ox-

ford. Every scholar to be bound to forfeit £500 if he

shall not enter into holy orders, and if at any time he

shall accept a benefice in England or Wales, it being

the founder's will and desire that every such scholar

shall return into Scotland for his preferment. There

are now 10 exhibitioners, each of whom, by complying

with the rules of Balliol College, has a right for 10years.

The salary is at present £132 to each exhibitioner. Four

other exhibitions atthe same college, of £20 a-year,found-

ed by Bishop Warner, are generally given to Snell's ex-

hibitioners. It has been alleged, that these exhibitions

have been abused ; that they have not been filled up by

competition, but by relations of the professors, and that

the original object of the institution has been totally lost

sight of, few or none of the exhibitioners having become

clergymen of any denomination. Dr. Adam Smith and

Dr. Baillie were educated on this foundation. The fee

for M.D. is £25 3s. for C.M. £10 10s. The number

of graduates in 1829 was 33. Last year it was above

100. In 1828 the total number of students was 1257 .

The curriculum for a medical degree is 4 years. All

theprofessors lecture regularly. The session is the same

as at Edinburgh.

P
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Bursaries .

1. Adamson's bursary of £12 per annum .

2. Ardkinlass of £200, left by Colonel Blackadder,

granted by examination.

3. Armagh. In 1733, £250 were left by theArchbishop

ofArmagh to purchase lands near Glasgow which

were not to be let for more than 21 years, the pro-

ceeds to be given to an Irishman or Englishman

after 3 years' study. In 1769 the lands of Provan

Side, consisting of 100 acres, were bought and let

on perpetual lease for £25 per annum. They would

now have been of great value.

4. Baxter's bursary of £8 per annum.

5. Boyd's bursaries .

6. Brisbane's bursary, founded 1777, £47 10s. per an .

for 4 years.

7. Brown's bursary of £5 for 4 years .

8. Craig's bursary of£8 6s. 8d.

9. Dundonald's 7 bursaries of £30 each.

10. Exchequer bursaries, 6 of £10.

11. Forfar, £8 to several bursars .

In 1811, £1,300 were applied towards payment of the

Collegebuildings ; by what right it does not appear.

12. 4 foundation bursaries of £10 per annum.

13. Gilhazie's bursary of £6 6s. per annum.

14. 8 Hamilton bursaries £22 per annum.

15. Hastie's 3 bursaries of £15 each,

16. Howison's bursaries of £1,000 merks in 1613.

17. Gilchrist's 2 bursaries of £9 each.

18. Hutchinson's bursary of £11 .

19. Hyndford's bursary of £5.

20. Leighton's 2 bursaries of £9 each .
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21. Mc. Intyre's 2 bursaries, the interest of £2,000 .

22. Ross' bursary of £4 4s.

23. Lander's bursaries of £100 Scots.

24. Stuart's 2 bursaries of £ 12 each.

25. Struther's 2 bursaries of £6 13s .

26. Walton's bursaries, interest of £400.

27. Williams' 8 bursaries of £40 each. " What time

soever prelacy or popery shall be established in

North Britain the foresaid grants shall entirely and

altogether become null."

28. Wilson's 2 bursaries of £6 13s. each.

ABERDEEN, KING'S COLLEGE 1494.

PRINCIPAL, Rev. William Jack, D.D

Divinity, Rev. Duncan Mearns, D.D.......

Civil Law, Patrick Davidson, L.L.D........

Medicine, James Bannerman, M.D........

Humanity and Chemistry, Rev. Patrick

No. of Stud.

1826-27.

69

Forbes, D.D.. .... 80 & 49

Greek, Hugh Macpherson, M.D...........

Mathematics, John Tulloch, A.M..........

Natural Philosophy, Rev. John Fleming, D.D.

Moral Philosophy, Hercules Scott, A.M.

81

60

51

... 43

Hebrew, James Bentley, A.Μ.. 9

The number of students at the college in 1826-27 was

235, of which 150 were divinity. Bursaries, 134 ; 1 of

£50 ; 1 of £40 ; 1 of £27 ; 4 of £25 ; 4 of£22 ; 6 of

£20 ; 33 between £20 and £15 ; the remainder under

£15 . The value of the bursaries is £1668 per annum.

P2
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ABERDEEN, MARISCHAL COLLEGE 1593 .

Revenue £902 118.-Debt £1352.

PRINCIPAL, Rev. Daniel Dewar, D.D.

Mathematics, John Cruickshank, L.L.D.....

Hebrew, George Gordon McLean, M.D ....

Medicine, Charles Skene, M.D. and John

No. of Stud.

1826-27 .

106

19

Macrobin, M.D.......

Chemistry, Thomas Clark, M.D .. 11....

Natural Philosophy, William Knight, L.L.D.
63

Moral Philosophy and Logic, Rev. George

Glennie, D.D.. 28

59

Civil and Natural History, James Davidson,

M.D.......

Greek, Robert J. Brown, D.D.............
64

The number of bursaries is 106 ; 4 of which are of the

value of £26 ; 10 of £25 ; 2 of£15 ; and the remainder

under £15 . The total amount of income for bursaries is

£1100. The number of students attending the college

in 1826-27 was 225 of which 68 were medical.

ST. ANDREWS, (ST. SALVATOR AND ST. LEONARD,)

1412.

Revenue £1728.-Debt £2667.*

55 bursaries ; 7 of £25 and £20 ; 2 of £15 ; 1 of£14 ;

and 29 of £10.

PRINCIPAL, John Hunter, L.L.D.

Greek, Andrew Alexander, A.M...........

Logic, James Hunter, L.L.D..............

104

59

* This debt was contracted in 1818 for building farm steadings and

making repairs, and £15 afterwards increased to £20 , set apart for its

gradual extinction. Such were the kind oflegacies our ancestors left us.
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Natural Philosophy, Thomas Jackson, L.L.D.

Moral Philosophy and Political Economy,

George Cook, D.D. .... ....

No. of Stud.

1825-26.

30

59

Humanity, Thomas Gillespie, L.L.D. . . . . .. 119

....

Civil History, William Ferrie, D.D.

Mathematics, Thomas Duncan, A.M.......

Chemistry, Robert Briggs, M.D...........

Lecturer on Natural History, Mc Vicar. ....

65

25

40

The number of students at the college in 1825-26

was 223 .

ST. MARY'S OR NEW COLLEGE .

Revenue £1076.

PRINCIPAL, Rev. Robert Haldane, D.D.

Divinity, J. Jackson... ... 89

ib.

40

Church History, Rev. George Buist, D.D...

Oriental Languages, William Tennant......

The number of bursaries is 17; 1 of £18 ; 2 of £15 ;

10 between £15 and £10. The total amount £199. The

session lasts four months, commencing at the end of

November, and terminating in the beginning ofApril.

UNIVERSITY OF DUBLIN.

THIS University is a College incorporated by charter,

34 Elizabeth, (1591), under the title of the College of

the Holy and Undivided Trinity, founded by Queen Eliza-

beth, near Dublin. The government is entrusted to the

Provost and seven senior fellows. The following charges

are made half yearly, and include tuition, exclusive of

rooms and commons

P3
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Nobleman.

Fellow Commoner.

Pensioner.

Entrance includ, the

first half year.

£60 00

30 00

15 00

5 13

Professors and Lecturers .

Halfyear.

£30 0 0

1500

7 10 0

Regius Divinity, C. R. Elrington, D.D., four assistants,

1829.

Lecturer in Divinity, J. T. O'Brien, D.D , five assis-

tants, 1832.

Catechist, R. MacDonnell, D.D., ten assistants, 1836.

Regius Civil Law, F. Hodgkinson, L.L.D., 1805.

Feudal and English Law, M. Longfield, L.L.D., 1834.

Regius Greek, F. Sadleir, D.D. , four assistants, 1833.

Oratory, R. MacDonnell, D.D., one assistant, 1817.

Mathematics, J. MacCullagh, A.M., two assistants,

1835 .

Modern History, F. Hodgkinson, L.L.D., one assistant,

1799.

Hebrew, C. W. Wall, D.D., four assistants, 1824.

Astronomer Royal and Professor ofAstronomy, Sir W.

R. Hamilton, A.B., 1827.

Political Economy, Isaac Butt, L.L.B. , 1836.

Physic, W. Stokes, M.D., 1831.

Anatomy and Surgery.

Chemistry, F. Barker, M.D., 1808 .

Botany, W. Allman, M.D., 1809.

Lecturer in Natural History, W. Stokes, M.D., 1817 .

The King's Professor of French and German, C. Wil-

liomier, L.L.D., 1801 .
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The King's Professor of Italian and Spanish, E. A. Ra-

dice, L.L.B. , 1827.

There are 7 senior and 18 junior fellows ; but nothing

is said in the Dublin calendar of their salaries, nor of

those of the professors .

FRANCE.

THE educationin France being under the superintend-

ance of government,-beingin fact directed by a minister

inthe same manner as the Home, Colonial and Foreign

Departments of affairs are managed, the Royal Univer-

sity of France extends its branches over the whole

country. The number of functionaries employed in it

who are all paid by government is about 5,400. The Uni-

versity, therefore, consists of various Academies, Facul-

ties, &c. distributed over the different towns in France.

The number of Academies (which constitute the highest

order of seminaries) is 26, the Faculties 14, the secon-

dary Schools of Medicine 18, Examining Committees

22, Royal Colleges 41, Private Colleges 2, Common

Colleges 327, and besides numerous Boarding Schools

and Institutions under the different Academies. The

Academy of Paris, which is a counterpart of the others,

and is of the greatest interest to readers in this country,

consists of 7 departments, the Seine, the Aube, &c.

That of the Seine comprehends the City of Paris ; it

consists of the Faculty ofTheology, the Faculty of Law,

the Faculty of Medicine, the Faculty of Sciences, and

the Faculty of Arts. There are also 5 Colleges, College

Louis-le-Grand, College Henri IV, College St. Louis,

College Charlemagne, and College Bourbon, and also
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anormal school with various branches for preparatory

education. The Professors of Law have each 12000

francs, (£476 per annum), without any perquisites.

The professors of the Faculty of Arts, Sciences, and

Theology have each 6000 francs, (£238) per annum.

The Professors of the Faculty of Medicine receive a

fixed salary of 7000 francs, (£278 per annum), and for

their presence at business and examinations in rotation

they receive 3000 francs, (£119). If, however, they

absent themselves without a proper excuse, they not

only lose their claim to this sum, but are fined 50 francs,

(£2.) The Professors of Clinical Medicine and Clinical

Surgery, are each assisted at the Hospital by a chefde

Clinique and an aide de Clinique, the former of whom

has 1200 francs, (£47), the latter 500 francs, (£19) .

The élèves externes (house surgeons or clerks) receive 500

francs, per annum, (£19 178), lodging in the Hospital, and

boardwhen they are on duty. The élèves internes (equi-

valent to the Clinical Clerks in Scotland) receive no

salary nor lodging. All the élèves both internes and

externes are elected by public competition. Foreigners

are admitted to competeupon the same terms as French-

men. Several Englishmen have attained this honorable

station, and all the distinguished medical menofParis

have held the situation of internes in the Parisian Hospi-

tals. This is a sufficient argument, ifany were wanted,

in favour of the system. The Physicians and Surgeons

of the Hospitals receive only 1200 francs, (£47) . The

Professors of the Faculty of Medicine, of Montpellier

and Strasbourg, receive each 4000 francs, (£159), and

2600 francs, (£79), for attending examinations. The

Professors of the Museum of Natural History, at the
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Garden of Plants, receive 5000 francs, (£199), and

lodging, a Superintendant of Anatomy 3000 francs,

(€119), and the Assistant Naturalists 1500 (£59) .

All these appointments are understood to be made by

public concours, different candidates being examined in

public as to their qualifications, and the person best

fitted for the appointment being chosen. As this system

ofcompetition commences at the Elementary Schools,

the life of a man of Science in France is one scene of

efforts to improve; if he becomes indolent, those who

are behind him will soon practically supersede him,

and he feels that he is constantly in danger ofhaving

hisheels trod upon.

The Royal Academy of Medicine was instituted in

1820, for the purpose of affording information to govern-

ment with regard to the state of the public health in

reference especially to epidemics, vaccination, &c. It

is divided into 12departments, each of which takes up

the management of different branches of science. This

society receives annually from government40,000 francs,

(£1588), and during the year for exigences, from 6 to

10,000 francs. The salary of the perpetual Secretary is

4000 francs, (£159), with lodging; that of the Secretary

ofthe Council is 3000 francs, (£119).

Faculty of Medicine of Paris.

(Each Professor 7000 francs, (£278) , and 3000francs ;

(£119) for Examinations) .

Dean of the Faculty, Orfila, 1831 .

Anatomy, Breschet, 1836.
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Pathological Anatomy, Cruveilhier, 1835.

Physiology, Berard, 1831 .

Medical Chemistry, Orfila, 1819.

Medical Physics, Pelletan, 1831 .

Medical Natural History, Richard, 1831 .

Pharmacology.

Hygiène.

Surgical Pathology, Marjolin, 1818, Gerdy, 1818 .

Medical Pathology, Dumeril, 1801, Andral, 1828.

General and Therapeutic Pathology, Broussais, 1831 .

Operations and Instruments, Richerand, 1807.

Therapeutics and Materia Medica, Baron Alibert, 1821 .

Legal Medecine, Adelon, 1826.

Obstetrics and Diseases of Women and Children, Mo-

reau, 1830.

Clinical Medicine, Fouquier, 1820, Chomel, 1827,

Bouillaud, 1831 ; Rostan, 1833.

Clinical Surgery, Roux, 1820 ; Cloquet, 1831 ; Vel-

peau, 1834, Sanson, 1836.

Clinical Obstetrics, P. Dubois, 1834, Lallemand.

Honorary Professors, De Jussieu, 1796.

Winter course begins 2nd November.

Summer course begins 2nd April.

Price of a degree £43 13s.

Chef des travaux Anatomiques 3000 francs, (£119).

3 Prosecteurs, each 1200 francs, (£47) .

3 Aides d'Anatomie, 500 francs, (£19).

School of Pharmacy .

Director, Bouillon Lagrange
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Assistant, Pelletier.

Treasurer, Robiquet .

Chemistry applied to Pharmacy

Professor, Bussy.

Joint-professor, Gaultier de Claubry.

Practical Pharmacy.

Professor, Lecanu.

Joint-professor, Chevallier.

Natural History of Simple Drugs .

Professor, Guibourt.

Joint-professor, Guilbert.

Professor, Guiart.

Joint-Professor, Clarion.

Botany.

Physics.

Professor, Soubeiran.

Toxicology.

Caventou.

Commissaries, Messrs. Dumeril and Richard.

The object of this school is to teach all the sciences

connected with Pharmacy, and to receive such phar-

maciens as give proof that they have sufficient know-

ledge to practise their profession. The necessary study

is eight years in the dispensatory of a pharmacien, or

attendance for three years at the School of Pharmacy,
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paying annually 36 francs, (£1 8s), and three years in a

dispensatory. In becoming a candidate every one must

bring a certificate of his being 25 years of age.-2. A

certificate of the necessary study.-3. A certificate of

his character signed by two householders, and two

pharmaciens.-4. He must deposit with the Treasurer

1500 francs, (£59 11s). The examinators are two pro-

fessors of the School of Medicine, the Director of the

school and at least two professors. There are four

examinations, the 1st upon the principles of Pharmacy ;

the 2nd upon the Botany and Natural History of simple

drugs ; the 3rd and the 4th on the practice, last for four

days, and consist of at least ten Chemical or Pharma-

ceutical operations, which the candidate must perform

himself, describing the materials, process, and results .

If at one of these examinations the candidate is not

found competent, he is remanded for three months ; at

the third trial the examination is adjourned for a year.

The interval between each examination is for a month.

The candidate is not passed if two third of the votes

are not in his favour. 90 pharmaciens passed this school

in 1835. In England there is no such institution as

this. The Apothecaries Company was intended to

supply its place, but they have fallen from their original 1

station. A college of Pharmacy ought to be instituted

in England.

Faculty ofSciences.

DEAN, Baron Thenard.

Diff. and Integ. Calculus, Lacroix, D. C. Fourcy.

Astronomy, Biot.
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Mechanics, Baron Poisson.

Chemistry, Pelouze.

Physics, Dulong.

Algebra, Francœur, Duhamel.

Mineralogy, Beudant.

Botany, Mirbel.

Zoology, G. St. Hilaire.

Joint professors.

Calcul des probabilités, Libri.

Botany, veg. organography, A. St. Hilaire.

Zoology, Ducrotay de Blainville.

Chemistry, Dumas.

Physics, Pouillet.

Geology, Prevost .

Secretary, Fouchy.

Museum of Natural History.

EACH PROFESSOR £199 AND LODGING.

Jardin duRoi.

HumanAnatomy, Flourens.

Rural Botany, De Jussieu.

Botany and vegetable Physiology, Brongniart, fils .

Invertibrate Animals, Articulated, Audouin ; Inarticu-

lated, Valenciennes .

Zoology ofQuadrupeds, Geoffry St. Hilaire.

Comparative Anatomy, De Blainville.

Chemistry applied to the Arts, Chevreul.

General Chemistry, Gay Lussac.

Geology, Cordier.

Mineralogy, Brongniart, père.

Q
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Cultivation and Naturalization of Vegetables, Mirbel .

Zoology of Reptiles and Fishes, Dumeril.

Iconography, Plants, Redouté, sen. Animals, Chazal.

Royal Academy of Sciences .

(EACH MEMBER £59 PER ANNUM.)

Mathematical Sciences .

1. Geometry, Biot, Puissant, De Libri, Lacroix, Biot

Poinsot.

2. Mechanics, Baron de Prony, Poncelet, Maulard,

Cauchy, Baron Dupin, Navier.

3. Astronomy, Comte Cassini, Le Français Lalande

Bouvard, Savary, Mathieu, Baron de Damoiseau.

4. Geography and Navigation, Beautems Beaupré, Baron

Roussin, De Freycinet.

5. General Physics, Savart, GayLussac, Poisson, Girard,

Dulong, Becquerel.

Physical Sciences .

6. Chemistry, Deyeux, Thenard, D'Arcet, Chevreul,

Dumas, Robiquet.

7. Mineralogy, Beaumont, Berthier, Brongniart, père,

Brochant, Cordier, Beudant.

8. Botany, Jussieu, Ad. de Jussieu, Brongniart, fils

Richard, Mirbel, A. St. Hilaire.

7. Rural Economy, Veterinary Art, Tessier, Huzard

Silvestre, Turpin, Dutrochet, Morel Vindé.

10. Anatomy, Zoology, G. St. Hilaire, F. Cuvier, J. St

Hilaire, Dumeril, Savigny, De Blainville.
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11. Medicine and Surgery, Double, Larrey, Magendie,

Serres, Roux, Breschet.

Perpetual Secretaries, Arago of Mathematical, Flourens

of the Physical Sciences, 6000 francs, (£238) each.

Polytechnic School.

The object of this school is to educate students for the

Artillery, Marines, Army and Navy, civil and mili-

tary engineers, manufacturies of gunpowder and salt-

petre, and for all the public situations which require an

extensive knowledge of the physical and mathematical

sciences. The pupils are admitted by concours, which

is opened on the 1st of August every year at Paris, and

in the principal cities of the kingdom. The subjects for

examination are published on the 1st of April. The

candidate must be a Frenchman between 16 and 20, and

must have been vaccinated or had the small pox.

There are four examinators to the school. The length

of study is two years ; in certain cases three years are

allowed, but never longer. The studies are Analysis,

Mechanics, Analysis applied to Geometry, descriptive

Geometry, Geodesy and Topography, Statistics,

Physics, Chemistry, and Manipulations, Architecture,

French composition (during the first year), German and

English (during the second.) Every year the students

are publicly examined. At the end of the 2nd year the

students who have completed their studies state the

service which they prefer.

The scientific professors are,

Director of studies, Dulong, 10,000 francs, (£397.)

Q2
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5000 francs each, (£198 .)

:

Professors of Analysis and Mechanics, Mathieu, and

Navier.

Professor of Descriptive Geometry, Leroy.

ود

ود

Physics, Lamé.

Chemistry, Gay Lussac, and Baron

Thenard.

Professor of Geodesy, &c. Savary.

2000 francs each (£78 ) .

Répétiteurs, Analysis, Coriolis and Liouville.

ود

ود

ود

ود

Geometry, Olivier.

Physics, Lehot.

Chemistry, Dumas, and Pelouze.

Geodesy, Duhamel.

1500 francs each, (£59. )

Keepers of the Museum, Obelliane, Gaultier de Clau-

bry and Brocchi.

The candidates for admission into the school are

examined, 1st upon Arithmetic, Logarithms ; 2nd Ele-

ments of Geometry, comprising the properties of sphe-

rical triangles ; 3rd Algebra, comprehending equations

of the first and second degree indeterminate equations,

the binomial theorem, the resolution of numerical equa-

tions by approximation, &c.; 4th Rectilinear Trigo-

nometry, and the use of tables of sines ; 5th the Com-

position and decomposition of forces acting on the same

plane, the composition or equilibrium of parallel forces,

the equilibrium of simple machines, &c.; 6th the Com-

plete discussion of lines represented by equations of the

first and second degree with two unknown quantities,
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and the principles of comic sections ; 7th an Example

of the resolution of a rectilinear triangle is proposed to

each of the candidates in order to shew his knowledge

of the use of Logarithmic Tables, with tables of 7 deci-

mals ; 8th a Translation of aportion of Latin, and to

treat in French a subject given ; 9th they must copy a

drawing partly shaded in chalk. The number of can-

didates who underwent these examinations in 1835, and

were admitted as pupils was 132.

The following on the authority of Mr. Bulwer are the

emoluments of Professors Thenard, Gay Lussac and

Poisson.

Baron Thenard. *

Minister at the Conseil Royal..

fr. L

.... 12000 480

Professor at the Polytechnic School....... 5000 200

Dean of the Faculty of Sciences .

Professor at the College of France.
..

6000 240
........

5000 200

2400 96

1500 60
.....

1276

Member of the Committee of Arts and Ma-

nufactures..

Member ofthe Institute...........

M. Gay Lussac.

Professor at the Polytechnic School ...... 5000 200

Professor at the Faculty................. 4500 180

ود Tobacco Manufacture

Member ofthe Committee ofArts and Ma-

nufactures...

Member of the Committee of the Council of

14' Powder and Saltpetre Manufactory, with

ahouse at the Arsenal....

3000 120

2400 96

4000

*From Bulwer's England and the English, vol. 2, p. 192.

160
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Assayer of Mint......

Member of the Institute.

fr.

20000 800

L

1500 60

1616

M. le Baron Poisson.

Member of the Royal Council. ..... 12000 480

Examinator at the Polytechnic School..... 6000 240

Member of the Board of Longitude....... 6000 240

Professor of Mechanics at the Faculty. ...

Member of the Institute.... 1500 60

1020

DENMARK.

Copenhagen University, 1479.

Chemistry, Oersted.

Botany, Schouw.

Mineralogy, Forchhammer.

Pharmacology and Forensic Medicine, C. Otto.

Anatomy, D. F. Esricht.

Surgery, J. L. Saxtorph .

Physiology, D. J. Herholdt .

Pathology and Therapeutics, C. L. Bang.

The total number of professors is 37 in the four Faculties

The expense of a medical degree is £9 10s .

The test is a dissertation which must be defended

during a whole day.

The income of the ordinary Professors is £100 per

annum, and of the extraordinary, £80 without any

perquisites
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PRUSSIA .

UNIVERSITY OF BERLIN 1809 .

This University musters 16 ordinary professors of

Medicine, among whom are Hufeland, Link, Rust, and

Müller, and 10 extraordinary professors. All the ordi-

nary and 4 of the extraordinary professors receive

salaries, the joint amount of which is £2,300-303

medical students-total students 1800.

BONN 1818 .

11 Ordinary, and 1 extraordinary professors of

Medicine ; their joint annual salaries amount to £1,695

-156 medical students-total students 816.

BRESLAWw 1811 .

7Ordinary and 2 extraordinary professors ofMedi-
cine; annual amount of salaries £997-students 829

-medical students 107

GREIFSWALD 1456.

4 Ordinary professors ; annual salaries jointly £619

-students 187-medical students 60.

HALLE 1694.

+ Ordinary and 2 extraordinary professors ; their joint

salaries amount to £1,350-students 742-medical stu-

dents 114.

KÖNIGSBERG 1544 .

5 Ordinary and 2 extraordinary professors of Medi-

cine, joint salaries £797-students 422-medical stu-

dents 83. The kingdom of Prussia contains no less
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than 124 colleges for general instruction, in which the

number of teachers is 1,334 and of scholars 24,461 .

The annual school fees in these colleges amounts to £3.

SWEDISH UNIVERSITIES.

UNIVERSITY OF UPSALA .

FOUNDED 1477 BY STENO STURE.

PROFESSORS .

Theology.

Johannes Thorsander, Primarius Professor ofTheology.

Christianus Ericus Fahlcrantz, Dogmatic, Moral and

Symbolic Theology.

Andreas Ericus Knös, Pastoral Theology.

Johannes Albertus Butsch, Ecclesiastical History.

Law.

Laurentius Georgius Rabenius, Jurisprudence and Law

ofCommerce.

Jacobus Edvardus Boëthius, Roman and Civil Law.

Carolus Johannes Schlyter, History of Law.

Medicine.

Petrus von Afzelius, Emeritus Professor ofMedicine.

Georgius Wahlenberg, Medicine and Botany.

Henricus Wilhelmus Romanson. Anatomy and Surgery

Israël Hwasser, Theory and Practice of Medicine.

Adamus Afzelius, Materia Medica and Dietetics.

Philosophy.

Olavus Kolmodin, Rhetoric.
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Jöns Svanberg, Junior Mathematics .

Johannes Bredman, Astronomy.

Samuel Grubbe, Ethics.

Ericus Gustavus Geijer, History.

Laurentius Petrus Walmstedt, Chemistry.

Petrus Daniel Amadeus Atterbom, Latin Literature .

Fredericus Rudberg, Physics.

Petrus Sjöbring, Oriental Languages.

Johannes Henricus Schröder, Literary History and

Archæology.

Adolphus Törneros, Rhetoric and Poetry.

Elias Fries, Practical Economy.

Wilhelmus Fredericus Palmblad, Greek.

Ericus Augustus Schröder, Logic and Metaphysics.

ADJUNCTI.

Theology.

Andreas Bernhardi, Lundquist.

Carolus Jonas, Almquist.

Law.

Carolus Olavus Delldén, Roman and Civil Law.

Petrus Ericus Bergfalk, Law of Economy and Commerce

Medicine.

Petrus Jacobus Liedbeck, Prosector of Anatomy

Philosophy.

Elavus Wallquist, Practical Chemistry.

Henricus Falck, Mathematics and Natural Philosophy.

Gustavus Svanberg, Astronomical Observer.
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Henricus Gerhardus Lindgren, Greek and Oriental

Literature .

Jonas Bernhardus Runsten, Rhetoric.

Jonas Sellén, Latin.

Andreas Södermark, Greek.

Claudus Olavius Ramström, Oriental Languages.

Petrus Wilhelmus Afzelius, Librarian.

DOCENTES .

Theology.

Felix Sjöstedt,

Thure Annerstedt,

Samuel Laurentius Ljundahl.

Law.

Johannes Christophorus Lindblad.

Philosophy.

Christophorus Jacobus Boström,

Petrus Jacobus Emanuelsson,

Carolus Julius Björlingsson,

Ericus Almquist,

Justus Collén,

Otto Fredericus Tullberg,

Carolus Augustus Hagberg,

Johannes Albertus Dahlström,

Jacobus Udalricus Segerstedt,

Johannes Spongberg,

Nicolaus Johannes Berlin,

Olaus Wingquist,

Petrus Ericus Ludovicus Thyselius,

Carolus Johannes Tornberg,
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Carolus Wilhelmus Böttiger ,

Fredericus Ferdinandus Carlson,

Carolus Edvardus Zedritz,

Carolus Julius Lénström,

Emanuel Gabriel Björling,

Jacobus Edvardus Ström,

Ericus Engelbertus Ostling.

MAGISTRI.

Carolus Gustavus von Bahr, Riding.

Israël Strömberg, Teutonic Language.

Jonas Kullenberg, Gustavus von Heidenstam, Gym-

nastics .

Johannes Way, Painting .

Carolus Fredericus Lignell, French and English.

Johannes Ericus Nordblom, Music.

UNIVERSITY OF LUND.

FOUNDED 1668 BY CHARLES XI .

Dean. Jac. Sönnerberg .

PROFESSORS .

Theology.

Andr. Jac. Hellstenius, Primarius Professor of Theology.

Martinus E. Ahlman, Dogmatic Theology.

B. J. Bergquist, Professor of Theology.

J. H. Thomander, Professor of Pastoral Theology.

Law.

Fredricus Cederschöld, Morals.

Joh. Holmbergson, Civil Law.
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Medicine.

Arv. Henr. Florman, Anatomy and Surgery enjoys va-
cation.

Eberh. Z. Munck af Rosenschöld, Theory of Medicine

enjoys vacation, N. H. Lovén. lectures .

C. F. Liljevalch, Obstetrics .

J. B. Pramberg, Osteology.

Philosophy.

Jon. Alb. Engeström, Physics and Chemistry.

Jonas Brag, Astronomy and Physic.

Andr. O. Lindfors, Rhetoric and Poetry.

Ebbe Samuel Bring, History.

C. Georgius Brunius, Greek.

B. Magnus Bolmeer, Oriental Languages.

Laur. Fredr. Westman, Moral Philosophy.

Car. Joh. Dis Hill, Algebra and Trigonometry.

S. Nilsson, Natural History.

Joh . Weilh. Zetterstedt, Botany.

ADJUNCTI.

Theology

H. Reuterdahl,

Joh . Pettersson .

Law.

Carolus Johannes Schlyter,

Fred. Schrevelius.

Medicine.

Joh. Rabbén,

Arvid Bruzelius.
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Philosophy.

Ad. Wilh. Ekelund, Mathematics.

Carl Fredr. Fagerström, Chemistry.

Petrus Sam. Munck af Rosenschöld, Natural Philosophy.

Abraham Cronholm, Antiquities.

Andreas Hallström, Greek.

Johannes Gustavus Ek, Latin.

Alexis Eduard Linblom,

S. Rydberg.

N. O. Ahnfelt,

MAGISTRI DOCENTES

Theology.

Johannes Magnus Melin,

Haquinus Hellman.

Medicine.

N. H. Lovén, teaches the Theory of Medicine.

F. T. Berg, Anatomy.

A. L Huasser, Practice of Medicine.

Philosophy.

Carolus J. Sundevall, Zoology.

Carol. Fredr. Leche, French, German and English .

A Borgström, History and Statistics .

A. Gust. Dahlbom, Natural History

Assar Lindeblad, Fine Arts.

Bror Emil Hildebrand, Numismatics.

Johannes Matthias Löfmark, Physics.

S. L. Lovén, Natural History.

Chr. Tegnér, Literature.

R
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S. F. Krook, Hebrew.

Henricus Schönbeck, Fine Arts .

Joh . V. Hoflund, Practical Philosophy.

Eduardus Guilielmus Berling, History.

Jacobus Georgius Agardh, Botany.

J. M. Agardh, Arithmetic.

And. M. Stenkula, Economy.

Matthias N. Cederschiöld, Greek.

Fredricus Emanuel Borg, Arabic.

Artium Cultiorum et Equestrium Magistri.

Emanuel Wenster, Music.

G. J. Schartau ; Joh . M. Lang, Gymnastics.

Jöns Boström, Sculpture.

1. LECTURES.-The public lectures are delivered four

times a week and during one hour, viz. Monday, Tues-

day, Thursday and Friday-Wednesday and Saturday

are devoted to practical exercises in Anatomy, Che-

mistry, Botany, Painting, Music, Riding, Use of Arms,

&c. The session lasts from the 1st October for eight

months.

2. EMOLUMENTS OF PROFESSORS.-The salaries of

the Professors amount to between 1300 (£296)

and 1500 (£342) rix-dollars. The Theological Pro-

fessors usually obtain a church in the neighbourhood

of the University. The Professors give voluntarily

private lessons. Students are not obliged to attend,

but those who do so pay five rix dollars (£1 38.) for

every six months. The receipts of the Professors from

this source rarely exceed 400 rix dollars (£91). A

number of the professors do not even realise 200 rix
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dollars (£45 10s.) The students pay nothing to the

University except on their admission. This expense

does not exceed 25 rix dollars (£3 12s.). Admission

is also granted to the faculties of medicine-Juris-

prudence and Theology by paying a few rix dollars .

3. DEGREES.-The degrees granted by the Uni-

versities are-Liberalium artium Magister (Dr. in Phi-

losophy) ; Dr. Medicinæ ; Juris utriusque Dr.; S.

S. Theologiæ Dr. There are no regulations with regard

to curricula or to the time required for attending the

universities in order to acquire a degree. When a

student considers himself sufficiently prepared, he re-

quests each professor to examine him privately. This

examination is termed Tentamen. If the professor finds

him qualified he admits him to the examination before

the faculty. The faculty examination must follow the

tentamen within six months. But if the student allows six

months to elapse between the examinations, he cannot

undergo the faculty examination without again submitting

to the tentamen. These private examinations last for four

or five hours, and the professor examines in all the

branches of the science which he teaches. There are

no methods prescribed for eliciting the knowledge of

the candidate; the professors extend or contract the

limits of the examination according to will. The stu-

dents previously know the qualifications of the profes-

sorsandprepare themselves accordingly (les élèves savent

fort bien d'avance les prétentions du professeur et mesurent

en conséquence leurs efforts .)

The faculty of Philosophy gives the degree of Master

ofArts, but it gives also the sub-degree of candidatus

medicophilosophiæ, to students of the faculty of medicine

R2



186

and of candidatus juridico philosophiæ, to the students

of the faculty of jurisprudence. To those who intend

entering into the civil service of the state this exa-

mination is modified according as the destination is

the Chancery-the College of Commerce or the College

ofMines.

The degrees are conferred by the Dean of the Faculty

with great solemnity at the altar of the cathedral. The

graduates are at the expense of this ceremony; the

expense varies. When the number is great, the expense

is less than when it is smaller ; but it rarely exceeds

sixty-six rix dollars (£15) ; the mean sum may

be estimated at forty rix dollars (£9). The faculty

of philosophy grants degrees every three years ; for-

merly the number was limited to fifty, now it is not

limited. At Upsala it does not exceed eighty-at Lund

it is between one half or two-thirds of this number.

The faculty of medicine grants degrees at indefinite

intervals, and as often as the number of candidates

is sufficient to support the expense of the ceremony.

The mean number of graduates may be estimated at

twenty-five, it varies from sixteen to fifty annually.

The faculties of jurisprudence and theology grant

degrees very rarely, not above once in ten or twenty

years. In the faculty of theology the King nominates

the candidates for degrees;-it is a title rather than

a degree. The nomination by the King affords all

the privileges of the title ; but it is not until the

ceremony takes place that the Doctor's hat (chapeau)

is given, which the Doctors in Theology always wear

afterwards, and which is held in high esteem by the

clergy. The graduates are always of an advanced age,
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generally persons distinguished by long service in the

church. A few of them have undergone examinations

before the faculty ; this degree is similar to that of

Doctor of Laws in England which is only honorary.

The examinations in the faculty of philosophy which

confer the titles of candidatus philosophiæ, medico phi-

losophiæ and juridico philosophiæ are held in the apart-

ments of the faculty with closed doors ; generally

five or six are examined at a time, so as to leave

one student with each professor in a separate room.

The examination is a mere form, in which a num-

ber of the professors take no part because they

become acquainted with the qualifications of the can-

didate by the tentamen and give their opinion accordingly.

The candidates after examination receive their qualifica-

tions by the application of certain terms according as

they deserve, as follow : Admittitur cum admonitione ; Ad-

mittitur ; Admittitur cum approbatione ; Adprobatur ;

Adprobatur non sine laude ; Adprobatur cum laude : lau-

datur ; laudatur in optima forma.

In the other three faculties two examinations are

required to attain the degree of Doctor. The first

gives the title of candidatus and is private-but before

thewhole faculty. The second gives the title of Licentiatus

and is conducted before this faculty, and in presence

of the other students of the faculty.

4. ELECTION OF PROFESSORS.-Persons who con

sider themselves competent, give in their names to the

faculty in which the vacancy occurs ; the faculty com-

pares and examines their competency ; the senatus

academicus elects three individuals from whom the king

chooses one . The professors have retiring pensions

termed salaria emeritorum.
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5. NUMBER OF STUDENTS .-The number of stu-

dents at the Universities of Sweden fluctuates con-

siderably. The mean number may be estimated at

1200 at Upsala and 800 at Lund.

SWEDISH SCHOOLS AND INSTITUTIONS.

SCHOOL OF MEDICINE AT STOCKHOLM.

Each Professor 1200 riæ dollars (£273 .)

Anatomy and Physiology, A. Retzius .

Organic Materia Medica, P. Wahlberg.

Inorganic Materia Medica, Pharmacy and Chemical

Physiology, C. G. Mosander.

Theoretical and Practical Medicine, Von Dobeln.

Surgery, Ehstrâmer.

Obstetrics, Cederschold.

Prosector, Sunderwall.

Laborator, Wielander.

Demonstrator, Biorhman.
Teacheach 300 rix dollars (£68 .)

The school possesses dissecting rooms, alaboratory, a

museum ofanatomical, physiological and pharmaceutical

preparations and chemical apparatus ; a library, apart-

ments for lodging the students, two great hospitals

near the school, a lying-in-hospital, a garden with

pharmaceutical plants, &c. This school has only existed

for twenty years. By a strange regulation of govern-

ment (bizarrerie du gouvernement) the pupils of this school

cannot be employed in the medical service of the state,

and cannot acquire the title of Doctor. From this

circumstance the school is very inactive. The students

who study medicine at the Universities without hos
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pitals, without dissecting and merely by learning by

heart the lectures of the professors, not half so nu-

merous as at the Stockholm school, are eligible after

undergoing an examination on surgical operations to

all the military and civil medical situations in Sweden.

It is to be hoped that a change will speedily be effected,

and that the study of medicine will be principally

carried on at Stockholm-the only place in Sweden

where there are hospitals of sufficient size to afford

experience to the students-and which at present are

not available.

VETERINARY SCHOOL AT STOCKHOLM .

Director and Professor of Veterinary Medicine, Norling.

Professor of Comparative Anatomy, G. Billeng.

ود ود Veterinary Pharmacy, R. Dahlstrom .

This school possesses a large building for lodging

the professors and students, a very beautiful museum

and stables for diseased animals, a botanic garden, a

dispensary, a forge, &c. The number of students is

from thirty to forty. The salary of the professors

is 1200 rix dollars (£273 .)

MILITARY ACADEMY at Carlberg near Stockholm

is conducted by General Levren. It has sixteen pro-

fessors and 200 students, between thirteen and twenty

years ofage. It affords only preparatory knowledge.

SCHOOL OF OFFICERS OF ARTILLERY, NAVY AND

ARMY at Marienberg near Stockholm. It is under the

direction of the Prince Royal. It has fourteen pro-

fessors and five assistants (répétiteurs .) The number
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of students varies from thirty to fifty ; the course of

study lasts two years.

TECHNOLOGICAL SCHOOL at Stockholm under the

direction of M. Schwartz-has four professors and some

fine manufactories .

The FORESTER'S SCHOOL at Stockholm under the

direction of M. Ström, has two professors.

SCHOOL OF PAINTING AND ARCHITECTURE under

the direction of the Academy of Fine Arts, has thirteen

professors.

SCHOOL OF MINES at Fahlun under the direction

of the College of Mines, has two professors, and from

twenty to thirty students.

SCHOOL OF AGRICULTURE at Degeberg in West

Gothland under the direction of the proprietor of Dege-

berg, M. Nonnen, has four professors and about thirty

pupils.

SWEDISH ACADEMY of Belles Lettres, Secretary

M. V. Beshow, salary 600 rix dollars (£136 . )

ACADEMY OF SCIENCES, of the Mathematical, Phy-

sical, and Economical Sciences, Secretary M. Berzelius,

salary 1333 rix dollars (£304.) Native members 100,

foreign members seventy-five. 1

ACADEMY OF BELLES LETTRES History and An-

tiquities. The object of this institution is History,

but principally Antiquities as well as the rectification

of inscriptions on public monuments and on medals

struck by government, corporations or private indi-

viduals. Secretary M. Hildebrand, salary 500 rix

dollars (£115) ; native members forty, foreign members

ten ; corresponding members, number unlimited.

ACADEMY OF AGRICULTURE. Director M. Mörner,

salary 400 rix dollars (₤91) ; Secretary M. Grunbe
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salary 666 rix dollars (£151) ; native members sixty-

two, foreign members twelve ; corresponding number

unlimited.

ACADEMY OF MUSIC. Secretary M. Frigel, salary

100 rix dollars (£23) ; number of members unlimited.

ACADEMY OF FINE ARTS. Director M. Blom, Se-

cretary M. Gerss, salary 300 rix dollars (£68 .)

ACADEMY OF MILITARY SCIENCES . SecretaryM.

Bysffröm, salary 800 rix dollars (£174) ; number of

members 200.

MEDICAL SOCIETY. Secretary M. Setterblad, salary

500 rix dollars (₤115) ; number unlimited.

SOCIETY OF SCIENCES at Upsala. Secretary M.

J. Wanberg ; number of native members forty-five,

foreign members twenty-four.

SOCIETY OF SCIENCES AND BELLES LETTRES at

Gottenbourg. Secretary M. Fahraus ; number unlimited.

SOCIETY OF INDUSTRY at Stockholm. Secretary M.

Seheutz ; salary 500 rix dollars (£115 .)

PUBLIC LIBRARIES OF SWEDEN.

Royal library at Stockholm

Library of Academy of Sciences

Library ofEngeström
-

Library of the University of Upsala

Library of the University of Lund
-

-

80,000vols.

15,000do.

30,000 do.

60,000do.

25,000do.

The Gymnasia or provincial schools of Swedenhave

each their library which in general is small.

LEIPZIG 1409.

ORDINARY PROFESSORS .

Physiology, General Anatomy and Human develop-

mentalAnatomy, Osteology and Syndesmology,Weber
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General Physiology, Kühn Sen.

Special Therapeutics and Materia Medica, Haase and

Cerutti .

Clinical Surgery, Theoretical Surgery, Operative Oph-

thalmology, Kuhl.

Clinical Medicine (public),Auscultation and Percussion,

Cutaneous Diseases, Clarus .

Clinical Obstetrics, Diseases of Children, Jörg.

Criminal Psychology, Heinroth.

Medical Police, Forensic and State Medicine, Wendler.

Chemistry, Pharmacy and Practical Chemistry, Kühn

Jun.

Botany andNatural History, Schwägrichen .

EXTRAORDINARY PROFESSORS .

Pharmacognosy and Pharmacology, Schwartze.

Special and General Therapeutics, and Pathological

Anatomy, Cerutti.

General Therapeutics, Ophthalmology and Dietetrics,

Radius .

Clinical Ophthalmology, Ritterich.

Clinical Medicine and Surgery, Walther.

Lecturer on Diseases of the Lungs and Heart, Braune.

Comparative Anatomy, and Experimental Physiology,

Volkmann.

Botany, Kunze.

General Surgery and Diseases of the Eyes, Carus .

PRIVATI DOCENTES .

0
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History of Medicine, Formularies, Diseases of the Eyes

and Ears, Kneschke.
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Surgical Anatomy, Bock.

General and Comparative Pathology, Funk.

Pharmacology, Scheidhauer.

General Pathology, Neubert.

OTHER PROFESSORS .

Astronomy, Moebius.

Experimental Philosophy, Fechner.

Zoology, Poeppig.

Botany, Petermann.

The anatomical collection consists of above 1000

anatomical and physiological preparations dried and pre-

pared in spirits, of as many pathological specimens, 600

zoological, and fifty wax preparations .

GOTTINGEN, 1734 .

Natural History, Physiology and Comparative Anatomy,

Blumenbach.

Botany, Schrader andBartling.

Mineralogy, Hausmann .

Physics, Weber.

Chemistry, Woehler.

Anatomy and Surgery, Langenbeck.

Clinical Medicine and Surgery.

Physiology, Comparative Anatomy, Zoology, Berthold.

General and Special Pathology, Marx.

Obstetrics, Osiander.

Formerly the number of students amounted to 1600 ;

at present it is only 800 or 900. The Surgico-Ophthal-

mic Hospital which is attendedby Dr. Langenbeck, and

formerly by Himly, by Privat.-Doc.-Dr. Pauli, assistant
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to Dr. Langenbeck, and Dr. Ruete, assistant to the

Hospital contains 36 beds, and affords medical aid for

250 to 300 patients per annum.

PRIVATI DOCENTES .

Physiology, Pathological Anatomy, Herbst.

General Nosology, Materia Medica, Kraus.

Chemistry and Pharmacy, Stromeyer .

Obstetrics, Trefurt .

RUSSIAN UNIVERSITIES .

It is subject of regret that the application to the

Russian government functionaries has not been attended

with the success, which requests in other quarters have

met with. The following summary has been derived

from the report presented to the Emperor at the end

of 1835, by the Minister of public instruction.

1. UNIVERSITY OF ST. PETERSBURG.-This uni-

versity possesses 52 professors or functionaries, and 230

students . It is connected with eight gymnasia divided

among six governments. The library of the university

contains 21,751 volumes.

2. UNIVERSITY OF Moscow. This institution pos-

sesses 161 professors or functionaries and 456 pupils,

of whom in 1835, 200 took their degrees. In the nine

governments over which it presides, there are a lyceum,

an institute for nobles, nine gymnasia, five boarding-

schools, seventy-five central schools and 152 parochial
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schools. The library contains 44,881 volumes. The

students are overlooked by an inspector and five sub-

inspectors. A second gymnasium is forming at Moscow.

The government has sanctioned the request of the mer-

chants of this city, that a gratuitous school should be

established for the sons of merchants.

3. UNIVERSITY OF CRACOw-possesses fifty-four

professors and 389 pupils. It includes eight govern-

ments which contain seven gymnasia. The library con-

tains 24,210 volumes and manuscripts. It has besides

a cabinet of medals and a botanic garden.

4. UNIVERSITY OF KASAN-has seventy professors,

238 students, and a library composed of 28,502 books

and 244 manuscripts . The nine governments of its

jurisdiction possess nine gymnasia. In future, courses

of Arabic, Persian, Tartar, Turkish and Mongol will

be given. Since the middle of 1834 it has published

literary announcements .

5. UNIVERSITY OF DORPAT-possesses sixty-eight

professors and 524 students. In 1835 it granted diplomas

to 132 young persons. The library contains 58,936

volumes. The botanic garden contains 14,535 species

*ofplants, and the museum 13,365 objects. In the three

governments of the jurisdiction there are four gymnasia,

156boarding schools or schools with 3750 pupils. The

professors of its university since 1834, have published

above forty works, dissertations or discourses . The

institute of professors sent in 1833, thirteen young

persons to Berlin, under the special care of Professor

Kramchfeld, and more lately of Major Mansurow. At

the request of the latter, the Emperor has granted to

these students, an addition to the 700 crowns, which

S
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they receive annually. This addition amounts in some

cases to 200, in others to 300 Prussian crowns.

6. UNIVERSITY OF KIEW OR ST. WLADIMIR-has

forty-three professors and sixty-two pupils. Its juris-

diction comprises four governments, a lyceum, seven

gymnasia, twenty-five boarding-schools with 119 pro-

fessors and 461 pupils. It is enriched with the spoils of

that of Wilna, which has been suppressed. Its annual

revenue amounts to 249,304 roubles.

7. UNIVERSITY OF WHITE RUSSIA-comprehends

five governments, twelve gymnasia, and a boarding-

school.

8. UNIVERSITY OF ODESSA- there are at the

lyceum of Odessa thirty-seven professors, and in the

three governments and province, over which it possesses

jurisdiction, five gymnasia, thirteen boarding-schools

and 608 pupils.

9. In the Provinces beyond Caucasus there are a gym-

nasium, a boarding-school for nobles and twelve central

schools.

10. The SCHOOLS OF SIBERIA are in great want

of professors, and the same observation holds with

regard to the other schools ofthe empire.

RUSSIAN SCIENTIFIC INSTITUTIONS.

1. The IMPERIAL ACADEMY of Russia consists of

sixty-three members, exclusive of seventeen honorary

members. It has a library of 4083 volumes and 112

manuscripts . In its weekly meetings it is occupied

with a new improved edition of a Russian dictionary.
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One of its members is engaged with the Egyptian

Archeology. In the first part he examines the system

of Champollion ; the second rule contains the hiero-

glyphics and the mysteries of the writings ofthe priests ;

the third will be devoted to the explication of the

sacerdotal or holy writing.

The ACADEMY OF SCIENCES of St. Petersburg pub-

lished in the course of the year 1835, micrometric

measurements of 272 stars by Struve, the observations

of Kuppfer on his journey to the Caucasus, and the

continuation of the work of Marshal Bieberstein on

the Flora of Caucasus. Buildings to the extent of 25,000

roubles have been undertaken in order to increase the

conveniences for the natural history collection. The

Academy give works published by itself to the amount

of 36,000 roubles to the different gymnasia and schools

for the purpose ofpromoting science.

3. The INSTITUTION for the education of SCHOOL-

MASTERS in St. Petersburg has forty-five professors

and 144 students. The library contains 5,120 volumes ;

purchases of books to the extent of 16,000 roubles

have since beenmade.
1

5. The OBSERVATORY, it is calculated, will cost

1,310,446 roubles. The purchase and transport of the

great telescope, made at Munich by Utzcheider, will

cost at least 231,428 roubles.

5. The IMPERIAL LIBRARY contains 395,199 volumes

and 16,941 manuscripts. In the number are included

115,790 volumes taken from the library at Warsaw.

6. The MUSEUM OF RUMJANZOW has a library of

30,381 volumes, 632 manuscripts, 606 geographical

charts and plans, a cabinet of mineralogy containing

S2
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12,974 specimens arranged according to the system

of Werner, and a cabinet of medals containing 1,594

medals or coins.

7. The PHARMACEUTICAL SOCIETY of St. Petersburg

composed of 124 members and 128 honorary members,

with a school for students of pharmacy which had

sixteen pupils in 1834 .

8. The MINERALOGICAL SOCIETY consisting of 266

members and receiving from government 10,000 roubles.

It held eighteen meetings in 1835, in which it examined

sixteen works and published six. Its cabinet contains

9,500 fossils.

9. The SOCIETY OF NATURALISTS of Moscow

consists of 573 members and held ten meetings in 1835,

examined thirteen treatises and published sevenvolumes

of reports with engravings.

10. The SOCIETY OF RUSSIAN ANTIQUARIES has

seventy-one members, and has published the sixth part

of its transactions .

11. The SOCIETY OF THE FRIENDS OF NATIONAL

LITERATURE of Kasan has sixty-nine members, who

have agreed upon changing its name to The Philo-

sophical History Society. Its object is to publish his-

torical and statistical documents with reference to the

Eastern provinces of Russia, and dictionaries of the

languages of the people which inhabit them. 500

12. The RIGA SOCIETY OF LETTONIAN LITERA-

TURE, has 113 members, and publishes ajournal.

13. PRACTICAL LITERARY SOCIETY of Riga has

seventy-six members with a school of arts, possessing

130 pupils. Its director publishes the Stadtblatter.

14. ANTIQUARIAN SOCIETY for the provinces of the

Baltic at Riga.
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15. The COURLANDISH SOCIETY of Mittau of the

Friends of Literature and Arts consisting of 244 mem-

bers, possesses a library of 3062 volumes and 3000

pamphlets.

16. MUSEUM AND ATHÆNEUM of Mittau has eighty-

six members. Its object is to collect the antiquities

of the Baltic provinces.

17. The LITERARY SOCIETY of Ahrensburg, fifty

members. Its object is to investigate the language

of Esthonia.

The following table exhibits the great improvements

made in education under the Russian government during

the present century.

1804. 1835.

Schools . Pupils Schools . Pupils.

Schools under the Mi-

499 33,481 1,681 85,707

nister of public in-

struction

Military Schools

Ecclesiastical Schools . 100

Special Schools

15,000

15 29,000 152 179,500

701 67,024

13 31,775 1,622 127,864

Of the schools 2,841 are supported at the expense

of the state, of the pupils 252,311 are bursars. The

total amount of money expended by government on

education is 28,734,141 roubles. The population of

Russia in Europe has been estimated at 48,000,000 ;

and the number educated at 1,058,000.

PUBLIC LIBRARIES AND BOOKS.

The contents of the Public Libraries of Europe,

which cannot amount to fewer than between seven

s3
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or eight hundred, have been estimated by Malthus

at 19,847,000 volumes. Of these contents there are

inpreserved

Germany

{

Austrian States

Prussian do.

2,220,000

997,000

Other Ger. do. 3,524,000}
6,741,000

France 6,427,000

Italy
3,139,000

,

Great Britain . 1,533,000

Russian Empire
880,000

12,720,000

TABLE OF THE LARGEST LIBRARIES IN THE WORLD,

ANCIENT AND MODERN, FROM M. BALBI. &c.

Vls. pr. MSS. Vls. pr. MSS.

Paris, Royal 626,000 80,000 Florence, Maglia-

Munich, Royal
540,000 16,000 becchian 150,000 12,000

St. Petersburg,

Imperial

Breslau, University 150,000

432,000 15,000? Munich, University 150,000

Copenhagen,Royal 410,000 16,000 Edinburgh, Advo-
Vienna, Imperial 284,000 16,000 cates'

2,300

2,000

150,000 6,000

Berlin, Royal 280,000 5,000 Jeddo, 150,000?

Pekin, Imperial 280,000
Miaco, 150,000?

Dresden, Royal 260,000 2,700 Alexandria, Ptole-
Göttingen, Uni- my's 110,000?

versity 250,000 5,000 Tripoli in Syria, of

London, British
theKadis 110,000?

Museum 220,000 22,000 Cairo, Caliphs' 110,000?

Oxford, Bodleian 200,000 25,000 Alexandria, burnt

Wolfenbuttel,

Ducal 200,000? 4,500 Rome, Ulpian 100,000?

byArabs 100,000?

Madrid, Royal 200,000 2,500? Cordova, Caliphs' 100,000?

Paris, Arsenal

Stuttgard, Royal

186,000 5,000 Edinburgh, Uni-

174,000 1,800 versity
77,200

Milan, Brera 169,000 1,000 Glasgow University 30,000

Naples, Museum 165,000 3,000
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CONTENTS OF THE ROYAL LIBRARY AT PARIS IN 1822.

Volumes of every description •

450,000

450,000 pamphlets and fugitive pieces, equal

to vols.
45,000

1,200,000 maps, diplomas, &c. do.

80,000 manuscripts

1,200,000 engravings, prints, &c.

ود

ود

ود

24,000

do. • 80,000

do.
6,000

605,000

Since 1822, this library, according to M. Balbi,

has been increasing at the rate of upwards of 8,000

volumes a year.

CONTENTS OF THE IMPERIAL LIBRARY AT VIENNA .

Volumes printed since the year 1500

Volumes of Incunables (i. e. printed in the 15th

century)

Manuscripts

Volumes, Portfolios, &c. forming a collection

ofMaps

1

:

270,000

12,000

16,016

1,242

299,258

M. Balbi enumerates 42 libraries in Vienna, which

together contain, 1,143,000 volumes.

PUBLIC COLLECTIONS OF MAPS.

Number.

Paris, (Cabinet ofMaps)

Munich,

more than 1,400,000

do. 300,000

Vienna,
about 300,000
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Number.

Dresden, about 250,000

London, (British Museum) do. 100,000

Copenhagen, do. 80,000

Amsterdam, do. • 70,000

ANNUAL ENDOWMENT OR EXPENDITURE OF SEVERAL OF

THE EUROPEAN LIBRARIES .

L

Bodleian , Oxford, 3,000 University, Gottingen, 795

Imperial, Vienna, 1,880 Royal Madrid,
554

Royal, Berlin, 1,174 Edinburgh, University 500

Advocates' , Edinburgh, 990 Royal, Dresden, 397

Royal, Copenhagen, . 896

LIBRARIES IN THE UNITED STATES WHICH CONTAIN AS

MANY AS 10,000 VOLUMES EACH .

Libraries.

Philadelphia,

Vols . Libraries . Vols.

44,000 St. Mary's College, 10,500

Cambridge University, 42,000 Virginia University, 10,500

Boston Athenæum, 29,100 Yale College, 10,000

New York City, 25,000 N. York Historical

National, Washington, 24,500 Society, 10,000

Charleston, S C . , . 15,000 Phil. Society, Phila-

Andover Theol. Sem., 13,000 delphia, 10,000

Baltimore, 12,000 Maryland State, Ana-

Georgetown College, 12,000 polis , 10,000

Antiquarian Soc., South Carolina Col-

Worcester, 12,000 lege, 10,000

New York Mercantile, 11,400 Boston, 10,000

New York, Appren-

tices', 10,800
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GERMAN BOOKS.

The catalogue of the Easter fair, at Leipzig, is much

more considerable than the preceding year, it contains

an advertisement of 4,251 Works published ; of 487

Works that will appear shortly ; and of 105 geogra-

phical maps . The catalogue of 1836 did not contain

more than 3941 Works, and that of 1835 only 1,974 .

But the increase in the number of Books is yet nothing

to be compared with the increase of the numbers of

authors. In 1787, Germanyhad only 6,000 ; in 1837

no less than 18,000 ; of that number, there were only

twelve females in 1797 ; in 1837 there are no less than

200 female authors .

The following table gives the different subjects of

the German publications in which the year 1787 is

compared with that of 1837.

Subjects.

00..07

Numbers of Works.

in 1787. 1837

10 Philosophy 49 • 47

2 Theology
334 753

3 History هللا
154 285

Philology 69 366

5 Jurisprudence
101 193

6 Political Economy. 57 146

7 Natural Sciences 113 209

8 Medicine and Physiology.
153 328

90 Geography
100 155

10 Mathematics 23 79

11 Military Sciences
14 66

12 School books
120 462

•

13 Commerce and Industry
25 • 79



204

Numbers of Works

14 Domestic Economy and Rural
57 176

15 Literature and fine Arts 316 557•

16 Miscellaneous writings
288 250

1,974 4251

CRIME IN ENGLAND, FRANCE AND BELGIUM.

NUMBER ACQUITTED AND CONVICTED.

1.-OFFENCES AGAINST THE PERSON . (Annual mean.)

Acquitted. Convicted

England •

France

Belgium

269 343

1,070 914

46 154

This gives a per centage as follows :

England
44 56

France
54 46

Belgium
23 77

•

2.-OFFENCES AGAINST PROPERTY .

England
• 3,287 13,025

France 1,884 3,472

Belgium
96 470

Which affords a per centage of 400

England
20 80

•

France
35 65

Belgium
17 83

3. OFFENCES IN GENERAL .

England 3,556

France 2,954 •

Belgium
142

13.368

4,386

624
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•Giving aper centage of

England

France

Belgium

Acquitted. Condemned.

21
79

40 60

19 81

COMPARISON OF THE NUMBER OF MEN AND

WOMEN ACCUSED.

In general Against the person Against property

Men Women Men WomenMen Women

England

France

84 • 16 •

82

ود

18 86

ود

14

.

ود ود

80 20

COMPARISON OF THE NUMBER OF CONVICTIONS

AND DIFFERENT PUNISHMENTS.

England. France. BelgiumSentenced.

Death
1,351 111 13

Perpetual labour •

Transportation for life } 426
• 267 46•

Temporary labour
} 614

Transportation for 14 years S
1,031 120•

Reclusion

Transportation for 7 years
} 2,318 1,102 187•

Imprisonment 8,341 29,667.7,108

COMPARISON OF THE NUMBER CONVICTED WITH

THE POPULATION

Offences against the person

in general

ود

ود

ود

Petty crimes

England. France. Belgium.

39,358 . 35,558 . 25,794

1,036property

Crimes and petty crimes

•

•

1,009 7.410•

9,361 8,511

6,410

• 219 225

196 224
•
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NUMBER OF PERSONS CONDEMNED TO DEATH IN

ENGLAND 1827-1833.

Condemned. Executed

Murder and attempted murder
• 397 40

•

Incendiarism 100 50•

Coining 27 • 9

High treason and rebellion
152 6•

Highway and household robbery, etc. 8,366 • 159

Petty crimes
204 15

•

Rape and unnatural crimes
84 32

False money, return from transpor-

tation, piracy, threatening letters,

destruction of machines, fraudulent

bankruptcy
127 • 2

9,457 310

Annual mean • 1,351 44

NUMBER OF CAPITAL OFFENCES.

In France from 1825 to 1832 108 or 1 to 296,000 inhts.

England 1827-18331351-1- ود9,360

ود

وو

Belgium 1796- 1815 35-1-91,400

and 1815 1834 97-1-330,000

ود

ود

ود

CRIMES IN SCOTLAND AND IRELAND IN 1834.

SCOTLAND .

Convicted. Acquitted. Executed

Offences against the person 790 50 3

ود وو property

with violence 928- 17

ود
without violence

Malicious offences against

property .

1,225 • 79

53 3
•
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Forgery and offences against

Convicted. Acquitted. Executed

currency .

Other offences

94

251

• 9

14 1

2,711 172 4

Male offenders • • • 2,115

Female do 596

Proportion of offenders to the population 1 to 872.

IRELAND .

Offences against the person 5,439 752
•

38
•

" ود property

with violence

Offences against property

without violence
•

• 81 90 1

3,383 1,091

Malicious offences against

property
11 24 1

Forgery and offences against

the currency 5,256 532 3

14,253 2,535
43

OPERATIONS OF THE AMERICAN MINT IN 1836.

The coinage executed during the year 1835, has

amounted to$ 5,668,667, comprising ☑2,186,175 in

gold coins,& 3,443,003 in silver, and ☑39,489 in

copper ; and composed of 15,996,342 pieces of coin, viz.

Half eagles 371,534 pieces, making . 81,857,670
"

Quarter eagles. 131,402
66

Halfdollars, . 5,352,006
66 66

Quarterdollars. 1,952,000
66 66

328,505

2,676,003

488,000

T
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Dimes,

HalfDimes •

Cents,

1,410,000

2,760,000

3,878,400

"

141,000

"

138,000
"

38,784

Half cents, 141,000
66 66

705

15,996,342 5,668,667

The deposits of gold within the year have amounted,

in round numbers, to $1,845,000, of which 698,000

was from bullion derived from the gold mines in the

United States .

The amount ofgold bullion in the vaults of the Mint

at the end of the year, was 877,880, all of which was

deposited in December. The amount of silver bullion

inthe vaults was$780,600, all ofwhich was deposited

in November and December.

AMOUNT OF GOLD RECEIVED ANNUALLY FROM THE GOLD

REGION OF THE UNITED STATES FROM 1824 το 1835,

INCLUSIVE.

Y
e
a
r
s

. V
i
r
g
i
n
i
a

. N. Caro- S. Caro-

lina. lina.
Georgia.

T
e
n
u
e
s
-

s
e
e

.

A
l
a
b
a
m
a

.

N
o
t

a
s
c
e
r
-

t
a
i
n
e
d

. Total.

1824

1825

1826

1827

1828

d5,000 d5,000

17,000 17,000

20,000 20,000

21,000 21,000

46,000 46,000

1829 d2,500 134,000 d3,500 140,000

1830 24,000 204,000 26,000 d212,000 466,000

1831 26,000 294,000 22,000 176,000 d1,000 d1,000 520,000

1832 34,000 458,000 45,000 140,000 1,000 678,000

1833 104,000 475,000 66,000 216,000 7,000 858,000

1834 62,000 380,000 38,000 415,000 3,000 898,000

1835 60,400 263,500 42,400 319,900 100 12,200 698,500

312,900 2,317,500 242,000 1,478,900 12,100 1,000 12,200 4,377,500
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AMERICAN STATES .

REPUBLICS OF NORTH AMERICA.

United States

Mexico,

Central America,

Hayti,

United Prov. La

Plata,

Chili,

Peru,

Bolivia,.

NewGrenada,

Venezuela,

Paraguay,

Equator,

Uraguay

REPUBLICS OF SOUTH AMERICA.

Brazil,

BRITISH AMERICAN PROVINCES.

NORTH AMERICAN PROVINCES.

Lower Canada, 539,822 Earl ofGosford, Governor-General.

1

Upper Canada, 296,544Major-Gen. F. B. Head, Lieut-Gov.

Nova Scotia,

New Brunswick, 1834

123,848 Major-Gen. Sir C. Campbell, do.

119,116 Major-Gen. Sir A. Campbell, do.

Prince Edw. Isl. 2 1833
28,925 Sir A. Young,

Newfoundland, 31828

P
o
p
u
l
a
t
i
o
n

.
Capitals.

P
o
p
u
l
a
t
i
o
n

.

Presidents .

12,866,020 Washington,

7,847,292 Mexico,

1,800,000 Guatimala,

935,335 Cape Haytien,

18,827 Andrew Jackson.

170,000 *SantaAnna.

45,000 Gen. Morazan.

15,000 J. P. Boyer.

2,379,888 Buenos Ayres,

1,700,000 Lima,

1,500,000 Santiago,

1,300,000 Chuquisaca,

1,227,680Bogota,

659,638 Caraccas,

600,000Assumption,

481,966Quito,

175,000 Monte-Video,

80,000Gen. Rosas.

70,000 Gen. Obregoso.

65,675 Gen. Prieto .

12,000 Gen. Santa Cruz .

60,000 Gen. Santander.

40,000 Dr. Vargas.

9,000 Dr. Francis, Dict.

60,000 Gen. Flores .

10,000 Gen. Ribeira.

EMPIRE.

Emperor.

5,130,458 Rio Janeiro, 160,000 Pedro II .

Year. Pop.

1831

1833

1827

do.

58,088 Captain Prescott, Governor.

CapeBreton, estim. 30,000

Total, 1,196,343

*Now acaptive.
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BRITISH WEST INDIES 1833 .

Whites

Free coloured

Slaves

77,460

113,890

692,700

Total 884,050

EUROPEAN STATES,

WITH THE POPULATION AND THE NUMBER OF THE DIFFERENT RELIGIONS

BELONGING TO EACH.

States. Catholics .

P
r
o
t
e
s
t
'
t
s

Greek Ch . Jews . Total.

1 Anhalt-Bernburg, 43,165 160 43,325

}
1,050 35,800 200 36,000

55,985 1,640 10257,629

25,441,000 2,750,000 2,900,000 470,000 33,482,692

810,330 377,530 19,423 1,208,697

2,880,383 1,094.633 57,574 4,187,397

3,420,198 12,394 782 3,827,222

1,500 50,000 52,000

2,508 242,000 1,400 10248,000

105,463 1,500 17,694 123,157

2,000 2,048,091 6,000 2,067,079

30,620,000 1,310,000 60,000 32,560,934

6,000 42,800 5,200 54,000

6,100000,18,000,000 12,000 24,271,398

830,000 830,000

3,060 138,890 7,500 150,000

210,000 1,342,850 12,300 1,662,500

103,000 518,349 8,300 629,909

177,888 516,687 22,174 718373

3,000 20,000 1,050 24,050

21,000 121,000

42,260 100 42,360

35,200 133,898 5,500 188,717

5,800 5,800

1,600 75,118 76,718

100

23,128 11
23,128

400 45,703
400 46,503

145,000 Isusa 145,000

565 457,05 3,121 460,529

50 662 84,690

2Anhalt- Cothen,

3 Anhalt-Dessau,

4Austria,

5 Baden,

6Bavaria,

7Belgium.

8Bremen,

9Brunswick,

10 Cracow,

11 Denmark,

12 France,

13 Frankfort,

14 Great Britain,

15 Greece,.

16 Hamburg,

17 Hanover,

18 Hesse-Cassel,

19 Hesse Darmstadt,

20 Hesse Homburg,

21 Hohenzol'n-Hechingen

22 Hohenz. Sigmaringen,

23 Ionian Islands,

24 Liechtenstein,

25 Lippe-Detmold,

26 Lippe- Schauenburg,

27 Lubeck,

28 Lucca,

29Mecklenburg- Schwerin

30 Mecklenburg-Strelitz ,
83,9700

31 Modena,
380,000 1,500 381,500

32Nassau,
163,053 193,483 5,932 362,652
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States.
Catholics.

P
r
o
t
e
s
t
'
t
s

.

GreekCh. Jews . Total.

33 Netherlands, 280,000 2,050,000 50,000 2,763,608

34Oldenburg, 70,880 175,912 980 246,885

35 Parma, 440,000
440,000

36Portugal, 3,530,000 3,530,000

37 Prussia, 4,924,153 7,962,221 167,430 13,068,960

38 Reus-Elder Line, 24,000

39 Reus-Younger Line, 57,696 }
300

24,000

57,696

40 Russia,* 6,600,000 2,643,000 33,326,000 361,000 41,866,317

41 St. Marino, 7,000 7,000

42 Sardinia, 4,142,177 30,000 4,460000,

43 Saxe-Altenburg, 150 113,898 114,048

44 Saxe-Coburg, 2,200 109,593 1,100 130,231

450 140,584 1,030 142,064

9,563 225,392 1,420 236,375

27,693 1,526,577 39 874 1,558,153

150 59,683 167 60,000

200 51,567 51,767

12,280,000 12,280,000

16,000 2,592,329

1,840 2,037,030

930 1,320,000

45 Saxe-Meiningen,

46 Saxe-Weimar,

47 Saxony,

48 Schwartz Rudolstadt,

49 Schwartz-Sondersh'n,

50Spain,
51 States of the Church,

52 Sweden and Norway,

53 Switzerland,

54 Turkey,t

55Tuscany,

56 Two Sicilies,

57 Waldeck,

58Wurtemberg,

Total,

2,574,329

4,000 4,023,000

731,343 1,248,183

310,000

1,310,700

7,416,936

845 4,028,045

3,000 2,550,000 2,50,000 10,163,000

85,000

800 54,700

484,376 1,082,612

2,300 7,504,236

500 56,000

10,670 1,586,372

117,546,105 51,593,915 39,739,821 1,655,991 218,945,744

British Association for the Advancement of

Science.

The meeting for 1838 will be held at Newcastle-

upon-Tyne in the beginning of August.

ANNUAL CONTRIBUTION £1 , COMPOSITION £5.

President . His Grace the Duke of Northumberland.

* The several numbers and the sums total are given in this table as they are

found in the WeimarAlmanac ; but they are not all consistent with each other.

+ Turkey in Europe has 7,150,000 Mahometans, Russia 800,000, and Austria

500:-total, 7,950,500,
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Vice Presidents.-The Bishop of Durham ; the Rev.

Vernon Harcourt ; Prideaux John Selby, Esq.

Treasurers. The Rev. W. Turner; and Charles Bigge.

General Secretaries.-The Rev. George Peacock ; and

R. I. Murchison, Esq.

Secretaries.-J. Adamson,Esq.; Robert Hutton,Esq.;

and Professor Johnston, of Durham.

Mr. Baily ; Professor Christie ; Professor Graham,

of London ; Professor Graham, of Edinburgh ; Pro-

fessor Lloyd ; Professor Henslow ; Professor Powell ;

Colonel Sykes ; Mr. Hutton, M.P.; Mr. Greenough ;

Mr. J. Yeates ; Rev. F. Hope ; Dr. Hodgkin ; Dr.

Roget ; Mr. M'Leary.

Auditors. Messrs. Hutton, Lubbock and Porter.

University of London.

SOMERSET HOUSE.

List of the Senate.

3

通

Chancellor. The Right Hon. the Earl of Burlington,

V.P.R.S.

Vice-Chancellor.-J. W. Lubbock, Esq. M.A. V.P.R.S.

The Lord Bishop of Durham ; the Lord Bishop

of Chichester ; Lord Brougham and Vaux, F.R.S.;

George B. Airy, Esq. Astronomer Royal, F.R.S.; Andrew

Amos, Esq.; the Rev. Thomas Arnold, D.D.; Neil

Arnott, M.D. F.R.S.; John Austin, Esq.; John Bacot,

Esq. M.R.C.S.; Capt. Beaufort, R.N. F.R.S.; Archibald

Billing, M.D.; William Thomas Brande, Esq. F.R.S.;

Sir Jas . Clark, M.D. F.R.S.; Phillip C. Crampton, Esq.

D.C.L. F.R.S.; John Dalton, Esq. D.C.L. F.R.S
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William Empson, Esq.; Michael Faraday, Esq. D.C L

F.R.S.; Sir Stephen Love Hammick, Bart. M.R.C.S.;

Rev. Professor Henslow, M.A.; Cornwallis Hewett,

M.D.; Thomas Hodgkin, M.D.; Joseph H. Jerrard,

LLD.; Francis Kiernan, Esq. F.R.S. M.R.C.S.; John

G. S. Lefevre, Esq. F.R.S .; Charles Locock, M.D.;

Sir James Macgrigor, Bart. M.D. F.R.S.; Richard R.

Pennington, Esq. M.R.C.S.; Jones Quain, M.D.; John

Ridout, Esq. M.R.C.S.; Peter M. Roget, M.D. Sec.

F.R.S.; Nassau W. Senior, Esq. F.R.S.; John Sims,

M.D.; the Rev. Connop Thirlwall ; James Walker,

Esq. F.R.S .; Henry Warburton, Esq. M.P. F.R.S.

Clerk to the Senate.-Mr. H. Moore.

A LIST OF THE COUNCILS OF VARIOUS SOCIETIES

AND INSTITUTIONS IN LONDON ; AT THE END OF

WHICH WILL BE FOUND A LIST OF THEIR VARIOUS

MEETINGS.

Royal Society Incorporated 1663 .

SOMERSET HOUSE .

ADMISSION FEE £10, ANNUAL SUBSCRIPTION £4,

COMPOSITION £60.

Patroness.-Her Most Gracious Majesty QUEEN

VICTORIA .

President.-H.R.H. the Duke of Sussex, K.G.

Treasurer and V.P.-Francis Baily, Esq.

Secretaries-Peter Mark Roget, M.D.; and Samuel

Hunter Christie, Esq.

Foreign Secretary.-Wm, Henry Smyth, Capt R.N.

John Bostock, M.D.; the Earl of Burlington ; John
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George Children, Esq.; John Frederick Daniell, Esq.;

Sir P. de Malpas Grey Egerton, Bart ; Davies Gilbert,

Esq.; Charles König, Esq.; the Marquis of Northamp-

ton; Rev. George Peacock, M.A.; William Hasledine

Pepys, Esq.; Stephen Peter Rigaud, Esq. M.A.; John

Forbes Royle, M.D.; Benjamin Travers, Esq.; James

Walker, Esq.; Charles Wheatstone, Esq.; Rev. William

Whewell, M.Α.

Assistant Secretary.-John D. Roberton, Esq.

Librarian.-W. E. Shuckard, Esq.

The Royal Geographical Society.

21 , REGENT STREET.

ENTRANCE FEE £3. , ANNUAL CONTRIBUTION £2 .,

COMPOSITION £20.

President. William Richard Hamilton, Esq. F.R.S.

Vice-Presidents.-Sir John Barrow, Bart.; Colonel

Fanshawe, R.E.; George B. Greenough, Esq.; Sir

Woodbine Parish .

Treasurer. John Biddulph, Esq.

Secretaries. Captain Washington, R.N.; and Rev.

G. Renouard, Foreign and Hon.

John Backhouse, Esq.; Captain Beaufort, R.N.;

Captain Bowles, R.N.; William Brockedon, Esq.; Right

Hon. Sir George Cockburn, G.C.B.; Colonel Sir Alex.

Dickson, R.A. K.C.B ; Rear Admiral the Hon. George

Elliot ; the Hon. Mountstuart Elphinstone ; Charles

Enderby, Esq.; Captain Fitz Roy, R.N.; Bartholomew

Frere, Esq.; Captain T. B. Jarvis, E.I.C.E.; Lieut .

Colonel Leake ; George Long, Esq.; James Morier,
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Esq.; R. J. Murchison, Esq.; T. Murdoch, Esq.; Lord

Prudoe ; the Right Hon. the Earl of Ripon ; Rear

Admiral Sir J. Tremayne Rodd ; the Hon. J. Stuart

Wortley.

Society of Antiquaries 1751 .

SOMERSET HOUSE .

ENTRANCE FEE £8 88. ANNUAL CONTRIBUTION £4 4s

COMPOSITION £42 .

President -The Earl of Aberdeen, R.T. F.R.S.

Treasurer. Thomas Amyot, Esq F.R.S.

Secretaries. Nicholas Carlisle, Esq K.H F.R.S.; and

Sir Henry Ellis, Knt F.R.S.

H.R.H. the Duke of Sussex, K.G. Pr.R.S.; the

Bishop of Bath and Wells ; John Bidwell, Esq.; Henry

Brandreth, Jun. Esq.; Decimus Burton, Esq.; Charles

Preston Cooper, Esq.; John Gage, Esq.; Hudson

Gurney, Esq. V.P.; Henry Hallam, Esq. VP.; W.

Richard Hamilton, Esq. V.P.; Rev. P. Hunt, LL.D.

Sir F. Madden, Knt.; the Marquis of Northampton ;

Sydney Smirke, Esq.; Sir George Thomas Staunton,

Bart.; Sir Richard Westmacott, Knt.; Right Hon .

Charles W. Williams Wynn.

Clerk. John Martin

Statistical Society of London,

4, ST. MARTIN'S PLACE, TRAFALGAR SQUARE .

ANNUAL SUBSCRIPTION £2 2s., COMPOSITION £21 .

President .- Sir Charles Lemon, Bart. M.P.
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Vice-Presidents.-Right Hon. Holt Mackenzie ; G. R.

orter, Esq.; Lieut. Col. Sykes ; and T. Tooke, Esq.

Treasurer. Henry Hallam, Esq.

Honorary Secretaries.-Woronzow Greig, Esq.; C

Hope Maclean, Esq.; Rawson William Rawson, Esq.

Charles Babbage, Esq.; J. E. Drinkwater, Esq.; W.

J. Blake, Esq.; John P. Boileau, Esq ; Colonel John

Briggs ; John Clandinning, M.D.; Earl Fitzwilliam ;

Bissit Hawkins, M.D.; Rowland Hill, Esq.; Rev. R.

Jones ; C. Knight, Esq.; the Marquis of Lansdowne ;

Nathaniel Lister, M.D.; S. Jones Lloyd, Esq.; Herman

Merrivale, Esq.; Mark Philips, Esq. M.D.; Chris .

W. Puller, Esq.; E Romilly, Esq.; Viscount Sandon,

M.P.; Nassau W. Senior, Esq.; Edward Strutt, Esq

V.P.; Thomas Vardon, Esq.

Assistant Secretary.-Walter Ruding Deverell, Ésq.

The Royal Astronomical Society .

SOMERSET HOUSE.

ENTRANCE FEE £2 28. ANNUAL CONTRIBUTION £2 2s.

COMPOSITION IN PLACE OF ANNUAL

CONTRIBUTION £21 .

:1

President. George Biddell Airy, Esq M.A. F.R.S.

Astronomer Royal.

Vice-Presidents. Francis Bailey, Esq. V.P. & Treas .

R.S.; George Dollond, Esq. F.R.S.; Davies Gilbert,

Esq. F.R.S.; and Edward Riddle, Esq.

Treasurer.-John Lee, Esq. LL.D. F.R.S.
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Secretaries . George Bishop, Esq.; andAugustus De

Morgan, Esq.

Foreign Secretary.-Capt W. H. Smyth, R.N. V.P.R.S.

Captain Beaufort, R.N. F.R.S.; Charles Holford ;

Rev. George Fisher, M.A. F.R.S.; Lieut. Manuel J.

Johnson ; William Friand, Esq. M.A.; Lieut. Henry

Raper, R.N.; Thomas Galloway, Esq. M.A. F.R.S.;

Rev. Richard Sheepshanks, M.A. F.R.S .; H. Harvey,

Esq. F.R.S.; Lieut. W. S. Strafford, R.N. F.R.S.

Assistant Secretary.--James Epps, Esq.

Geological Society.

SOMERSET HOUSE .

ENTRANCE FEE £6 6s., ANNUAL CONTRIBUTION £3 3s.

President. The Rev. William Whewell, M.A. F.R.S.

Vice-Presidents. Rev. William Buckland,D.D.F.R.S.;

William H. Fitton, M.D. F.R.S.; G. Bellas Greenough,

Esq . F.R.S.; Roderick Impey Murchison,Esq. F.R.S.

Secretaries. Robert Hutton, Esq.; J. Forbes Royle,

M.D. F.R.S.

Foreign Secretary.-H. T. De la Beche, Esq. F.R.S.

Treasurer.-John Taylor, Esq. F.R.S.

Francis Baily, Esq. F.R.S.; Henry Hallam, Esq.

F.R.S.; W. Broderip, Esq. F.R.S.; Leonard Horner,

Esq. F.R.S.; William Clift, Esq. F.R.S.; Charles

Lyell, Jun. Esq. F.R.S.; Viscount Cole, M.P. F.R.S. ;

Marquis of Northampton, F.R.S.; Charles Darwin,

Esq.; Sir Woodbine Parish, K.C.H. F.R.S.; Charles

Daubeny, M.D. F.R.S.; Henry Warburton, Esq. M.P.

F.R.S,; Sir Phillip Grey Egerton, Bart. M.P. F.R.S.

Curator and Librarian. William Lonsdale, Esq.



218

Linnean Society of London.

SOHO SQUARE .

ADMISSION FEE £6, ANNUAL CONTRIBUTION £3 .

President.- His Grace the Duke of Somerset, K.G.

Treasurer and V.P.-Edward Forster, Esq.

Secretary. Francis Boott, M.D.

Thomas Bell, Esq.; Robert Brown, Esq. V.P.; W.

Buchanan, Esq.; John Hogg, Esq.; Thomas Horsfield,

M.D.; Aylmer Bourke Lambert, Esq. V.P.; William

Sharp Macleay, Esq.; Archibald Menzico, Esq.; the

Bishop of Norwich, V.P.; Richard Owen, Esq.; Henry

F. S. Talbot, Esq.; Nathaniel Bagshow Ward, Esq.

Lebrarian.-Professor David Don.

Royal Institution of Great Britain.

21 , ALBEMARLE STREET.

President. Duke of Somerset, K.G. F.R.S. & F.S.A.

Treasurer. William R. Hamilton, Esq. F.R.S &

V.P.S.A. Vice-President.

Secretary.-Edmund Robert Daniell, Esq. F.R.S.

Managers 1837-8 .

William Butterworth Bayley, Esq.; John Bostock,

M.D. F.R.S. and F.L.S.; John Ivatt Briscoe, Esq.;

Earl of Burlington, F.R.S.; Benjamin Bond Cabbell,

Esq. F.R.S. and F.S.A.; Liscombe John Curtis, Esq.

F.R.S.E.; George Dodd, Esq. F.S.A.; Edmund Hals-

well, S.A.M.F.R.S.; William Varlo Hellyer Esq.;

Charles Holland, M.D.F.R.S.; George Long, Esq.;

George Moore, Esq. F.R.S. and F.S.A.; Charles Pil
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grim, Esq.; William Pole, Esq. F.R.S.; Lord Prudhoe.

F.R.S.

Professor of Chemistry.-William Thomas Brande,

Esq. FR.S.L and E. &c.

Professor of Natural and Experimental Philosophy.-

Vacant.

Professor of Botany. John Lindley, Esq. Ph. D.

F.R S. F.L.S. &c. &c. &c.

Fullerian Professor of Chemistry, and Director of the
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F.R.S. L.&E.
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Esq.; George L. Taylor, Esq

Librarian. Richard Haywood, Esq.
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Secretary. Thos. Webster, Esq.
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V.P.; Joshua Field, Esq. V.P., F.R.S.; George Lowe,

Esq. F.R.S.; John Macneill, Esq.; Henry R. Palmer,

Esq.V.P. , F.R.S.; John H. Provis, Esq.; J. Simpson,

Esq.; Robert Stephenson, Esq.
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W. H Sykes, F.R.S.
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The Royal Society of Literature .

ST. MARTIN'S PLACE.

President. The Right Hon. the Earl of Ripon.

Vice-Presidents.-His Grace the Duke of Newcastle ;

His Grace the Duke of Rutland ; His Grace the Duke of
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Right Hon. Lord Bexley; the Right Hon. Sir Gore
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Esq.; Louis Hayes Petit, Esq.; the Rev. J. Hume
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Foreign Secretary.-W. R. Hamilton, Esq.
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President. Thomas Andrew Knight, Esq. F.R.S.
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Treasurer. Thomas Edgar, Esq. F.Z.S.

Secretary-George Bentham, Esq.
U 2
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The Duke of Devonshire ; James R. Gowen, Esq.;

John Andrew Henderson, Esq.; Charles Holford, Esq.;

Lancelot Holland, Esq.; Richard Horsman Lolly, Esq.

F.R.S.; Hon. W. T. H. F. Strangways ; Sir Henry

Willock.

Assistant Secretary.-John Lindley, Ph.D. F.R.S.

Gardener.-Mr. Donald Munro.

Under Gardeners.-Mr. R. Thomson, (fruits ) ; Mr. G.

Gordon (flowers) ; Mr. Robert Fortune, (greenhouses) .

The Entomological Society.

17, OLD BOND STREET.

President.-J. F. Stephens Esq. F.L.S. &c .

Vice-Presidents . Rev. F. W. Hope, M.A. F.R.S.

&c.; S. Hanson, Esq.; W. W. Sanders Esq.; W. E.

Shuckard, Esq.

Treasurer.-W. Yarrell, Esq.

Secretary.-J. O. Westwood, Esq.

Honorary Curators .-W. E. Shuckard, Esq.; J. O.

Westwood, Esq.

W. Bennett, Esq.; J. G. Children, Esq.; W. S.

M'Leay, Esq.; A. Inghen, Esq ; W. Sells, Esq.;

G. R. Waterhouse, Esq.

Royal Academy of Arts.

TRAFALGAR SQUARE .

THE BODY IS COMPOSED OF FORTY ACADEMICIANS, TWENTY ASSO-

CIATES, SIX ASSOCIATE-ENGRAVERS AND THREE HONORARY MEMBERS .

Academicians. *-William Allan, Esq.; Sir William

Beechy ; E. H. Baily, Esq.; H. P. Briggs, Esq.;

*There are four vacancies in this class occasioned by death.
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Sir Augustus Callcot ; A. E. Chalon, Esq.; Sir Francis

Chantrey ; Abraham Cooper, Esq.; William Collins,

Esq.; Richard Cook, Esq.; C. R. Cockerell, Esq.;

Thomas Daniell, Esq.; William Etty, Esq.; Charles

Lock Eastlake, Esq.; John Gibson, Esq.; Henry

Howard, Esq. Secretary and Trustee ; William Hilton,

Esq. Keeper ; George Jones, Esq. Librarian ; Charles

Robert Leslie, Esq.; Edwin Landseer, Esq.; William

Mulready, Esq. Auditor ; Thomas Phillips, Esq.; H.

W. Pickersgill, Esq.; Charles Rossi, Esq.; Richard

Ramsay Reinagle, Esq.; Robert Smirke, Esq.; Sir

Martin Archer Shee, President and Trustee ; Sir Robert

Smirke, Treasurer and Trustee ; Clarkson Stanfield, Esq.

J. M. W. Turner, Esq. Auditor ; H. Thomson, Esq.;

Sir David Wilkie,; J. Ward, Esq.; R. Westmacott,

Esq. Auditor ; Sir Jeffrey Wyatville ; W. Wilkins, Esq.

Professors. *-Henry Howard, Esq. (of Painting) ; W.

W. Wilkins, Esq. A.M. (of Architecture) ; Richard

Westmacott, Esq. (of Sculpture) ; J. M. W. Turner,

Esq. (of Perspective) ; J. H. Green, Esq. (of Anatomy) .

Associates . Joseph Gandy, Esq.; Archer James

Oliver, Esq.; Samuel Drummond, Esq.; George Arnald,

Esq.; William Westall, Esq.; George Francis Joseph,

Esq,; WashingtonAllston,Esq.; Francis Danby, Esq.;

John Peter Dearing, Esq.; John James Chalon, Esq.;

W. F. Witherington, Esq.; William Wyon, Esq.;

Andrew Geddes, Esq.; Thomas Uwins, Esq.; Frederick

Richard Lee, Esq.; Daniel Maclise, Esq.; Solomon

Alexander Hart, Esq.; John Prescott Knight, Esq.;

George Patten, Esq.; C. Landseer, Esq.

Associate Engravers.-John Landseer, Esq.; W.

*Each professor delivers a course of six lectures in the season.
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Bromley, Esq.; Richard Jas. Lane, Esq.; Charles

Turner, Esq.; Samuel Cousins, Esq.; Robert Graves,

Esq.

Honorary Members.-The Lord Bishop of London,

Chaplain ; The Lord Bishop of Landaff, Professor of

Ancient Literature ; Henry Hallam, Esq. Professor of

Ancient History.

PRIZES OFFERED BY LEARNED SOCIETIES

ROYAL SOCIETY OF LONDON .

1. The council propose to give one of the Royal

Medals in the year 1838 to the most important un-

published paper on Chemistry communicated to the

Royal Society for insertion in the Transactions after

November 12th, 1835, and prior to the month of June

1838 .

2. The council also propose to give one of the Royal

Medals in the year 1838 to the most important un-

published paper in Physics communicated to the Royal

Society for insertion in the Philosophical Transactions

after November 19th, 1835, and prior to the month

ofJune 1838 .

3. The council propose to give one of the Royal

Medals in the year 1839 to the most important un-

published paper on Astronomy communicated for inser-

tion in their Transactions after November 30th, 1836,

and prior to the termination of the session in June 1839.

4. The council also propose to give one of the Royal

Medals in theyear1839to the most important unpublished

paper on Physiology communicated for insertion in their
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Transactions after November 30th, 1836, and prior to the

termination of the session inJune 1839.

The Royal Medals for 1836 were awarded to Sir J. F.

W. Herschel, K.H. F.R.S. forhis papers on Nebulae and

clusters of stars published in the Philosophical Trans-

actions for 1833, and to George Newport Esq. for his

series of investigations on the Anatomy and Physi-

ology of Insects contained in his two papers published

in the Philosophical Transactions within the last three

years .

ROYAL ACADEMY OF SCIENCES OF PARIS .

1. Grand Mathematical prize for 1838. The academy

submits for concours the question on the resistance of

water to the motion of solid bodies. The memoirs must

be sent to the secretary before the 1st of July 1838 .

2. Grand Mathematical prize for 1839-Déterminer

les perturbations du mouvement élliptique par des séries

de quantités périodiques différentes des fonctions cir-

culaires, de manière qu'au moyen des tables numériques

existantes, on puisse calculer d'après ces séries le lieu

d'une planète à toute époque donnée." The memoirs

to be given in to the secretary before the 1st May 1839.

3. Prize for the application of steam to navigation.-
“

Au meilleur ouvrage ou mémoire sur l'emploi le plus

avantageux de la vapeur pour la marche des navires et

sur le système de mécanisme, d'installation, d'arrimage

et d'armement qu'on doit préférer pour cette classe

de bâtimens ." The value of the prize is 600 francs.

The period terminates on 1st of May 1838 .

4. Prize offered by Professor Manni of the University

of Rome, 1500 francs . What are the distinctive
"
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characters of apparent death ? " What are the means

of preventing premature interment ?" Limit of the

concours 1st April 1839.

5. Mechanical prize (Montyon foundation.)-This con-

sists of a gold medal of the value of 500 francs, and is

given by the academy to the person who has rendered

himself worthy by inventing or improving instruments

useful for the progress of agriculture, the mechanical

arts and sciences . Limit of the concours 1st May.

6. Statistical prize (Montyon foundation.) This is

an annual gold medal value 530 francs for the best work

which has for its object one or more questions on the

statistics of France. 1st May is the limit.

7. Lalande prize. This is a medal of 635 francs,

granted to the person who makes the most interesting

observation or writes the memoir most useful to the

progress ofastronomy.

NUMISMATIC PROCESS .

The engraving representing the signs of the zodiac has

been executed in Paris by M. Achille Collas, mechanician,

and affords a good specimen of an important new invention.

We leave the public to estimate the merit of this engraving,

which presents a very remarkable effect, and in which all

the delicate touches of the medal are most faithfully copied.

We must, however, draw the attention of our readers

to the excellent application of this process of engraving ,

as exhibited in the publication entitled : Numismatic and

Glyptic Treasure, or a general collection of medals, coins,

engraved stones, bas-reliefs, &c. ancient and modern. The

portrait of James Watt, which constitutes the frontispiece

to the present volume, was also executed by M. Collas of

Paris.
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SKETCH

OF THE

HISTORY AND PRESENT STATE OF GEOLOGY.

BY THOMAS THOMSON, M.D. F.R.S. L. & E., &c.

REGIUS PROFESSOR OF CHEMISTRY IN THE UNIVERSITY OF GLASGOW.

THE object of Geology, in the modern acceptation

of the term, is to investigate the successive changes

to which the globe of the earth has been subjected since

its original creation, and to inquire into the causes

of these changes and determine, if possible, the manner

in which they have been brought about. As a science,

Geology is quite modern, and may be said to have

originated in our own time, or a very few years before

it.

The ancient philosophers of Greece and Italy, es-

pecially of the latter country, could hardly avoid observ-

ing the fossil shells so abundant in their country. And

if any confidence can be placed in the opinions of

Pythagoras as stated by Ovid,* it is plain that he was of

opinion that the earth had undergone numerous and

successive changes .

* Ovidii Metamorph, lib. 15, 1. 262,
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Vidi ego, quod fuerat quondum solidissima tellus

Esse fretuin ; vidi factas ex æquore terras ;

Etprocul a pelago conchæ jacuere marinæ ;

Et vetus inventa est in montibus anchora summs.

Quodque fuit campus, vallem decursus aquarur

Fecit; et eluvie mons est deductus in æquor :

Eque paludosa siccis humus aret arenis :

Quæque sitim tulerunt, stagnata paludibusAument,

Hic fontes Natura novos emisit, at illic

Clausit :et antiquis tam multa tremoribus orbis

Fluminaprosiliunt ; aut excæcata residunt, &c.

It is needless to continue the well-known quotation

which goes on, for many additionallines, to describe the

numerous changes which the earthhad sustained.

Strabo, in the second book of his Geography, states at

some length the opinions proposed by the ancient Greek

philosophers to account for the numerous fossil shells

which exist in such quantities in various rocks. He

rejects their opinions and ascribes the phenomenon

to the gradual elevation of beds formerly deposited

under the sea.

After an interval of many ages, it is well known

that learning began to revive again in Italy in the

14th and 15th centuries. The learned in that country

naturally paid some attention to the fossil shells with

which that country abounds. Three opinions respecting

their origin were supported and maintained. According

to some, nature possesses a certain plastic power which

enables it to fashion stone into organic forms. Hence

they concluded that these fossils were not the remains

of animals that had once lived, but mere lusus naturæ,

mere sports of nature, which led her to imitate in stones

what existed in animals. According to others, these

fossil shells had been deposited where we perceive them
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at the time of the Mosaic deluge, and had remained

there ever since. The third opinion was, that they

had formerly belonged to living animals who had for-

merly lived and multiplied where their exuviæ are now

found. This last opinion was strenuously supported

by Fracastoro in 1517. The Mosaic deluge, according

to him, was too transient : and if it had transported

shells to a great distance, must have strewed them over

the surface instead of burying them at vast depths

in the interior parts of mountains.

Notwithstanding the clear and forcible arguments

with which Fracastoro maintained his opinions, the

dogma that these supposed fossils were mere lusus

naturæ continued for many years the prevalent one.

And after it had been completely refuted by Steno

and others, most writers on the subject acquiesced in

the conclusion that the fossil shells, wherever found,

had been deposited at the time of the Mosaic deluge.

Many theologians entered the field of controversy and

maintained that all those who refused to subscribe to

this opinion disbelieved the whole ofthe sacred writings.

This foolish controversy lasted during a century and

a half. Indeed, I am not sure if even at present it

can be considered at an end ; though no person who

examines the phenomena with the requisite attention

can hesitate an instant what conclusion to come to.

One of the first persons who examined the different

beds which constitute the surface of the globe, as far at

least as England was concerned, was Dr. Woodward.

His systematic collection of specimens bequeathed to

the University of Cambridge, and still preserved there

as arranged by him, shows how far he had advanced
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in ascertaining the order of superposition. But his

anxiety to accommodate every thing to the Mosaic

deluge prevented him from drawing the proper con-

sequences from his observations. He conceived the

whole terrestrial globe to have been taken to pieces and

dissolved at the flood, and the strata to have settled

down from this promiscuous mass as an earthy sedi-

ment from a fluid. He affirmed, in consequence, that

marine animals are lodged in the strata in the order

of their gravity,the heavier shells in stone, the lighter in

chalk, and so of the rest. The slightest attention to

facts would have shown him the inaccuracy of these

statements.

Dr. Woodward was a physician ; but in 1681 Thomas

Burnet, a clergyman, published a philosophical romance

under the title of A sacred Theory of the Earth. The

surface of the earth before the deluge, according to him,

was smooth and level, and consisted of a thin crust

covering the waters. Hence it enjoyed a perpetual spring;

this thin crust being fissuredby the sun's rays burst and

fell by its gravity into the ocean beneath. Hence the

flood and hence the inequality of the surface and the nu-

merous fossils scattered through the strata . It is not a little

curious that this theory, so absurd and so inconsistent

with the phenomena which it was intended to explain

was praised at the time as a work of profound science.

In 1696, Whiston, so well known for his eccentricity

and his honesty of character, published a Theory of the

Earth, the object of which was to reconcile the Mosaic

account of the creation and flood with the astronomical

doctrines of Sir Isaac Newton. He ascribed the deluge

to the tail of a comet coming so near the earth, that
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its waters were attracted by that planet and its surface

overwhelmed. This book was also very successful, and

ran through several editions during the author's lifetime .

In this short sketch it is hardly worth while to notice

the theory of Leibnitz, that the globe of the earth was

originally in a state of incandescence, and that it has been

constantly cooling ever since the creation. This opinion

with certainmodifications was adopted by Buffon. But

it would be wrong not to mention Vallisneri, who in

1721 refuted and overturned the extravagant theories of

Woodward, Burnet and Whiston. In 1740 Lazzaro

Moro, in a work " on the Marine Bodies which are

found in the mountains," attempted to reconcile the

facts observed by Vallisneri with the Mosaic account of

the creation. On the third day, he observed the globe

was every where covered to the same depth with fresh

water, and when it pleased the Supreme Being that

the dry land should appear, volcanic explosions broke

up the smooth and regular surface of the earth composed

of primary rocks. These rose in mountain masses

above the waves and allowed melted metals and salts

to ascend through fissures. The sea gradually ac-

quired its saltness from volcanic exhalations, and while

it became more circumscribed in area, increased in

depth. Sand and ashes ejected by volcanoes were

regularly disposed at the bottom of the sea and formed

the secondary strata, which in their turn were lifted

up by earthquakes .

The theory of Moro was admirably illustrated in 1749

by Generelli, whose work showed a far greater progress

of Geology in Italy than had taken place in any other

part of Europe during the first half of the 18th century.

1

X
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But it is to Werner that Geology is chiefly indebted

for the high rank which it at present holds among

the sciences . He was professor of Mineralogy in the

Mining Academy of Freyberg in Saxony, and possessed

an influence over the minds of his students that has

seldom been equalled, and never surpassed. He ex-

amined the structure of that part of Saxony where

he resided, and determined the relative position of the

different rocks. He then boldly generalized his ob-

servations, and affirmed that the structure of the whole

earth was similar to that portion of Saxony which

he had examined. His pupils, actuated by an enthu-

siasm which nothing could damp, set about verifying

the opinions of their master. Every corner of Europe

was examined with this particular object in view. At

first they scarcely ventured to differ from the dogmas

of their teacher ; yet knowledge accumulated prodigi-

ously ; and after the examination of the volcanic regions

of the globe, which the Saxon professor had never

had an opportunity of studying, some of the most

fundamental positions of Werner were combatted and

rejected.

The regular distribution of the secondary rocks,*

on every part of the earth's surface, was maintained

by the pupils of Werner. The secondary rocks or

formations (as Werner had named them) were dis-

tinguished by appropriate names, derived from the na-

ture of the rocks of which they were considered as

composed. They were found in every part of Europe

* Secondary rocks were those containing petrifactions or alternating

with those that do. Primary rocks those which contain no petrifactions

and which were considered in consequence as in their primitive state.

4
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and America, and from the practice of giving the same

name to rocks situated at a great distance from each

other, and from considering them as having been de-

posited at the same time on every part of the earth

where they occur, much confusion got into the des-

criptions, and Geology was in danger of reverting again

to a state of chaos and confusion, when Mr. William

Smith conceived the happy idea of verifying formations

by the fossils which they contain, and of tracing the

same formations by means of the identity of their fossils

to great distances, and of determining this identity,

even when the stony matter of which they were com

posed was entirely different .

Mr. Smith was a practical engineer in the neigh-

bourhood of Bristol. The country round that city

has been cut through in various directions in conse-

quence of the peculiar position of the coal beds. This

made Mr. Smith well acquainted with the numerous

rocks or formations in that interesting locality. The

rocks round Bristol contain many fossils, chiefly shells .

It struck Mr. Smith as very remarkable that every

particular formation contained, and was distinguished

by containing particular species of shells not to be

found in the other formations. He made a collection

of these shells and found that by his knowledge of

them he could trace particular formations to a great

distance from Bristol. He generalized these observations,

and concluded that every formation may be distin-

guished by the petrifactions which it contains.

To verify this idea, he undertook a survey of England

and the south of Scotland, and after an arduous labour

of twenty years constructed his geological map of

x2
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England exhibiting the mineralogical structure of that

country. This map was published in the year 1815 ;

but Mr. Smith was acquainted with the structure of

a great part of England and with the fossils peculiar to

eachbed as early as the year 1799, if not earlier. For

during that year he communicated his views on the

subject to Mr. Townsend and various other geologists .

The great merit of Werner lay in pointing out the

connexion between geology and mining, and in es-

tablishing the identity of the position of the different

formations with respect to each other in every part

of the globe. His cosmogony was hardly superior

to that of Woodward or Burnet. He laid it down

as a first principle, that all the strata which constitute

the surface of the earth to an unknown depth existed

originally in solution in an aqueous fluid, which at

first covered and enveloped the whole globe. The first

deposits from this chaotic fluid were in crystals and

constitute what Werner and his disciples distinguished

by the name of primitive rocks.

After the depositions of the ocean were so far cleared

as to become fit for the habitation of living beings,

animals accordingly, and vegetables were created. These

at first were ofthe lowest order, such as corralines, ferns

and rushes. After the depositions ofthe primitive rocks,

the surface of the ocean became lower than before ;

though neither Werner nor his disciples made any

attempt to find a receptacle for this superfluous water.

The next set of rocks which were deposited he called

transition formations, because in his opinion they were

deposited when the earth was passing from a state unfit

for animals and vegetables to a state fit for them. The
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height of the transition rocks is less than that of the

primitive because a portion of the oceanhaddisappeared.

It is in transition rocks that petrifactions first begin to

make their appearance.

After the deposition of the transition formations, the

height of the water again diminished and a new set

of rocks began to be deposited at the bottom of the

ocean to which Werner gave the name of flætz, from

their greater approach to horizontality. They consisted,

not like the primitive formations of crystallized in-

gredients, but were formed in a great measure from

the destruction of the primitive and transition for-

mations, and contained abundance of petrifactions of

the animals and vegetables existing at that time on

the earth.

All these formations were formed at first under the

surface of the sea, and have emerged in consequence

of the waters of the ocean becoming continually lower

and lower. It seemed to be an opinion of Werner

that the quantity of water on the globe was conti-

nually diminishing, and that in a course of a long

series of ages it might finally disappear, and this of

course would be attended by the destruction of all

the animals and plants that live upon its surface.

Iamnot sure that any person in this country adopted

this whimsical and absurd theory to its utmost extent.

Kirwan was an advocate for the aqueous origin of

rocks. But he no where expresses himself with such

precision as to enable us to judge whether his notions

were the same as those of Werner. The great object

which he seems to have had in view was to vindicate the

Mosaic cosmology and every thing which could not

x3
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be directly drawn from Moses's account of the creation,

he seems to have viewed with the same horror and to

have ascribed to the same motives as the Pope and

his conclave of cardinals, and the Inquisition of Rome

did the doctrines of Galileo, that the earth revolves

round the sun.

A cosmogony very different from that of Werner

was advanced in 1788 by Dr. James Hutton in a

paper read to the Royal Society of Edinburgh. Dr.

Hutton was a partner in a Sal ammoniac work in Edin-

burgh, which was carried on with considerable emolu-

ment to the proprietors, till Mr. Pitt laid a tax upon

sulphate of soda, which destroyed all the sal-ammoniac

manufactures of Great Britain without being of the

least benefit to the revenue. He was a man of the

most amiable simplicity of manners and all his ac-

quaintances were attached to him with a degree of

enthusiasm, that could leave no doubt respecting the

goodness of his heart and the sincerity of his views.

He turned his attention pretty early to the structure

of the earth, and was in the habit of making frequent

tours through different parts of England and Scotland,

and acquired considerable skill as a geologist, though he

never seems to have attended particularly to mineralogy.

He published a separate edition of his Theory of

the Earth in 1795 in two octavo volumes, and his

views were afterwards taken up by Professor John

Playfair, who published his illustrations of the Hut-

tonian theory written with that glowing eloquence which

could not fail to draw the attention of geologists to the

opinions of Hutton.

" The ruins of an older world," said Hutton, are
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visible in the present structure of our planet, and the

strata which compose our continents have been at one

time beneath the sea and were formed out of the

waste of pre-existing continents. The same forces are

still destroying bychemical decomposition or mechanical

violence even the hardest rocks and transporting the

materials to the sea, where they are spread out, and

form strata analogous to those of more ancient date,

although loosely deposited along the bottom of the

ocean; they become afterwards altered and consolidated

by volcanic heat and then heaved up, fractured and

contorted. Dr. Hutton had convinced himself, by actual

examination, that basalt, greenstone, and other trap

rocks were of igneous origin and had been injected

in a melted state through fissures in the older strata.

His observations in Glentilt and Lough Ranza in

Arran, induced him to draw the same conclusion with

respect to granite, and this was farther confirmed by Mr.

Playfair's subsequent examination of the numerous

granite veins running through the clay-slate at St.

Michael's Mount in Cornwall.

Granite had hitherto been considered as the fun-

damental rock, over which all the others had been

deposited. It contained no animal or vegetable remains,

and therefore was triumphantly referred to not only

by Werner, but by all the Italian geologists as still

existing in the very state in which it had come from

thehands of the Creator-as really and truly a primitive

rock. When Hutton affirmed that it was not only not

aprimitive rock, but that it was in reality one of the

newest of all the rocks, and when he brought forward

proofs of these assertions, the whole orthodox zeal ofthe
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country was roused into a paroxysm of religious fury,

and he was anathematized as an impious atheist whose

sole object was to overturn the established opinions

of the country and to substitute anarchy and democracy

in their place.

When we calmly review the opinions of Dr. Hutton

and his followers, it is impossible to avoid surprize

at the violence with which he was attacked. He simply

affirmed that the present continents were derived from the

ruins of continents formerly existing ; that our present

continents, from causes obviously operating, and which

he pointed out, are in the act of being washed into

the sea, and that other continents will be hereafter

elevated to supply their place. We see no begin-

ning and can trace no end of these revolutions.

How these opinions interfere with or are inconsistent

with the Mosaic account of the creation it is not

easyto see.

The great merit of Dr. Hutton was in perceiving

that granite, porphyry and trap-rocks had been for-

merly in a state of fusion, and that they had been

forced from below upwards while liquid, and conse-

quently instead of being the oldest might be new,

and in fact were newer than several rocks containing

fossil remains. His defect consisted in giving an undue

influence to subterraneous heat. In fact, he laid it

down as a first principle that the internal parts of

the globe are in a liquid state-a position of which

wehave noproof whatever.

The formation of the Geological Society of London

constitutes a memorable era in the progress of geology.

It included a considerable number of very active young
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men who devoted themselves, in the first place, to

a thorough investigation of the position of the different

strata which constitute the surface of England. In

this they were materially assisted by Mr. Smith's map.

It is only necessary to mention the names of Greenough,

Macculloch, Conybeare, Buckland, Sedgwick, De la

Beche, Mantell, &c. &c. to be satisfied of the immense

services conferred upon geology by the members of

that society. Instead of speculating about cosmology,

they devoted themselves to the collecting of observa-

tions. Mr. William Phillips, who was a member of

this society, thought of arranging all the facts brought

to light by its members, which he published under

the title of Geology of England and Wales . In the second

edition of that book he was assisted by Mr. Conybeare,

who contributed many original articles, and rendered

the Geology of England and Wales, so far as it goes,

a very complete work indeed.

Thus in Great Britain in consequence of the liberal

exertions of the Geological Society assisted by Mr.

Smith's map, and by a map constructed afterwards

by Mr. Greenough, a vast number of geological ob-

servations were made, and a great mass of facts collected.

The investigations of M. Cuvier of the fossil remains

of quadrupeds which exist in such quantity in the

environs of Paris, began about the commencement of

the present century and continued with admirable skill

till the Essai sur la Géographie Minéralogique des environs

de Paris was published by him and Alexandre Brogniart

in the year 1809, and constitute a no less memorable éra

in geological science. The country in the neighbour-

hood of Paris lies above the chalk beds which exist
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in such abundance in the north-eastern portion of

France. One of the most remarkable of the beds

of which it consists is the gypsum in which chiefly

these fossils have been found. Cuvier ascertained and

classified the fossil remains of seventy-eight species of

extinct quadrupeds found either in the gypsum or in the

ceds above it in the series . Forty-nine of these are species

hitherto unknown to naturalists. Eleven or twelve

others have such an entire resemblance to species al-

ready known, as to leave no doubt of their identity.

The remaining sixteen or eighteen have considerable

traits of resemblance to known species, though all

doubts on the subject have not been removed .

Of the fourty-nine new species, twenty-seven are re-

ferrible to seven new genera, while twenty-two are

referrible to genera or sub-genera already known ; of

the seventy-eight species fifteen are animals of the

class of oviparous quadrupeds, while the remaining

sixty-three are of the mammiferous class . Twelve are

ruminating animals, seven are gnawers, eight car-

nivorous animals and twelve toothless animals of the

sloth genus.

Thus Cuvier demonstrated that the formations round

Paris, which are higher than the chalk, and which con-

sequently have been deposited after the chalk beds

had assumed their present aspect, contain numerous

fossil remains of animals no longer existing on the

globe. The number of extinct species of quadrupeds

has been increased since by the discovery of several new

species in England, and also in other countries .

Several of the beds round Paris contain numerous

fossil shells, and the same remark applies to the beds
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near London, particularly the crag of Norfolk and

Suffolk. These shells have been carefully examined

by the conchologists of Paris and London ; no fewer

than 1234 species have been collected and described.

Ofthese only forty-two are living species which exist in

the neighbouring seas. All the rest consist of species

which are extinct or at least which never have been

observed in the seas surrounding Great Britain and

France. The existence of extinct species of shells

was obviously recognized by Dr. Lister in his great

work on shells published in 1678, at a time when

the Italian geologists, who had made such progress

in examining the structure of the earth, were not aware

that any fossil shells existed different from those at

present found in the seas surrounding Italy. The

reason was, that the fossil shells in Italy are mostly

recent, while those in the neighbourhood of London

are mostly extinct.

Thus the existence of the extinct species both of

quadrupeds and shells came to be recognized, and

it was soon perceived that, as shells are scattered in

much greater abundance through rocks than the bones

of quadrupeds, an accurate knowledge of conchology

both fossil and recent was the best means of deter-

mining the identity or diversity of strata. This had

been already pointed out by Mr. Smith, and the subject

was taken up with enthusiasm by the Geological Society

of London and by various other similar societies es-

tablished in different parts of Europe, especially in

France. The consequence has been the discovery and

arrangement of several thousand fossil shells belonging

to species no longer existing.
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In terminating this short historical sketch of the

progress of geology it would be unpardonable to omit

the Principles of Geology by Mr. Lyell, first published in

1831. The object of this work is to explain the former

• changes of the earth's surface by referring them to

causes now in operation. This book has done more

to render geology popular than all the others which

preceded it. Mr. Lyell has brought together such

a vast multitude of important facts, which he has

arranged with so much judgment, and stated with such

clearness and in so engaging a manner that the reader's

attention is fixed, and he peruses the work with the

same delight that he feels when engaged in a well

written romance. Mr. Lyell's attempt to show that

the causes which have produced the changes which

the earth has undergone are still in operation, that

these changes have not been produced by fits and

starts or by causes so violent and so sudden, that

the whole inhabitants of the globe must necessarily be

destroyed by the convulsions ; but slowly and gra-

dually and that they are going on at present in the

same way as they always have done ; this attempt

is scarcely less important than the vast multitude of

facts by which it is supported and elucidated . It will

have the effect of withdrawing geologists from those

hypothetical opinions respecting cosmogony in which

they have been too prone to indulge. The changes

visible in the formations of which the surface of the

earth is composed have been brought about, according to

one party, by the action of water ; according to another

by the action of fire. Both hypotheses according to

Mr. Lyell's views are right, and both are wrong. Water
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and heat have both played their part, and are still

playing their part in producing the changes that are

going, and will continue to go on as long as the globe is

subjected to the regular laws of nature.

Whether the nature of the fossil remains of animals

and vegetables so abundant in England and other

northern countries does not point to a time when

the climate of England and even of Siberia must have

been at least as hot as the torrid zone is at present,

and whether the alteration of temperature that has

since taken place does not indicate the operation of

causes which do not operate sensibly at present, are

questions upon which we do not mean to enter. Dif-

ferent views of these and other points in geology will

naturallybe taken by different individuals, and this must

lead to discussions which cannot but tend to the pro-

gress of geology by inducing each party to bring forward

new facts in order to support his opinions.

There is one point more which it will be right to

advert to. It is now admitted, by all geologists . that

mountains have been gradually elevated to their present

height by a force acting from below. This force is

conceived to be analogous to the volcanic energy acting

at,present in so many regions of the globe. Ranges

of mountains often run in straight lines or at least

approaching to that form. Now, it has been shewn

by Von Buch, that volcanoes generally run in a similar

direction. If mountains have been pushed up from

below by the action of volcanic energy, it is obvious

that the matter immediately acted on by the volcanic

fire must have been in a state of fusion. If the fused

matter (granite for example) constitute the mountain,

Y
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then there will be no stratification visible. But if

the fused matter has not made its way so far as the

surface, and if the plane upon which it acted was

originally stratified, it is clear that these beds at first

horizontal, must have been pushed upwards,by the

melted mass. From being horizontal they will become

inclined or almost vertical ; and should the melted

matter make way to the surface at the summit, the

old horizontal beds will be wrapt round it in an inclined

position leaning every where against the sides of the

granite nucleus. In this way we meet with mica slate,

or clay slate, wrapt mantle wise (as Werner called

it) round the granite central portions. In this way

we find granite itself wrapt round the central nucleus

of felspar porphyry in the mountainBenNevis. 1

Now M. Elie de Beaumont first showed how ad-

vantage might be taken of this state of things to deter-

mine the relative age of mountains. If the beds in

the neighbourhood of a mountain existed before its

elevation it is obvious that, by that elevation their

positionmust be altered. From horizontal, which they

had been originally they must have become inclined,

and the more so the nearer they are to the central

nucleus of the mountain and the higher the elevation of

the mountain is. But if a bed has been deposited

after the elevation of a mountain, its horizontality will

not be affected how near soever it may lie, even though

it should abut against the shoulder of the mountain.

Hence, when we examine the strata lying in the

neighbourhood of a mountain, we can judge of their

relative age by their position. If they are inclined,

they are older than the mountain ; but if they are

horizontal they are newer.
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If we apply this test to the mountains of Great

Britain, the oldest is probably the chain which runs

from St. Abbs head to Loch Ryan. The lake mountains

in Cumberland are about the same age. Professor

Sedgwick has shewn that they were elevated before

the deposition of the old Red sandstone.

The mountains which run from the border of Scotland

through the north of England as far as Derbyshire

and Yorkshire, and distinguished by the Romans by the

name of the Penine Alps, have been obviously elevated

before the deposition of the upper part of the coal

bed series. Probably their elevation is coeval with

the deposition of the oldest of the coal beds.

The Pyrenees must have been elevated at a much

later period. Beds of green sand and chalk are found

at the very summit of these mountains : of course

their elevation must have been subsequent to the de-

position of these beds. The tertiary formations stretch

themselves horizontally at their feet and consequently

have been deposited after their elevations. The Ap-

pennines in Italy seem to be nearly of the same age

with the Pyrenees.

The chain of mountains, called the Alps, has been

elevated at different times. The western Alps are ma-

nifestly subsequent to that tertiary formation to which

the French geologists have given the names of molasse

coquillière. This formation lies near Lyons in horizontal

beds and covers the primary rocks at Forez. But as it

approaches the Alps, it becomes elevated, and at Rigi

reaches a height of 6152 feet. This shows clearly

that the western Alps were elevated after the deposition

ofthe molasse coquillière.

Y2
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The valley of the Isere, of the Rhone, of the Saone

and the Durance exhibit two very different,alluvial

formations, well distinguished by their position and

character. The inundations which brought the mal

terials of the first of these formations appear to have

proceeded from the fresh water lakes which once covered

the northern side of the department of the Isere, and of

other places situated in the departments of the lower

Alps. The materials of the second formation, on the

other hand, appear to have been deposited from streams

which rushed with violence into the Mediterranean.

They are usually called diluvial streams, though they

must have existed before the creation of man; but

when other animals which they destroyed existed on

the earth, M. Elie de Beaumont has shown by a copious

induction that the principal alpine chain was elevated

after the deposition of the former of these diluvian

formations and before the latter. So that the elevation

of the eastern Alps is much newer than that of any

ofthe mountain chains in Great Britain. "A"

Let us now take a view of the present state of

our knowledge of the different formations constituting

at present the different continents elevated above the

surface of the ocean.

1. Granite, porphyry and trap-rocks are never found

regularly stratified like all the other formations. They

never contain any remains of animals and vegetables.

From a multitude of observations respecting their posi

tion and connexion with other rocks, it has been in

ferred that they have been forced up from below in

a state of fusion. Hence the reason why no fossils have

been found in them. They either come from a depth
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below the existence of any animal: or if they contained

original animal or vegetable remains, the state of fusion

touwhich they had been brought by heat necessarily

destroyed all these remains . These substances have

been elevated at very different times, and these times

can only be deduced from the rocks with which they

are connected. Whenwe observe felspar porphyry rising

through the granite which constitutes the base of Ben

Nevis, we can have no doubt that it is a later formation

than the granite of that country. When we observe

trap dykes cutting through the coal beds and heaving

and displacing them, we can have no doubt that these

dykes made their appearance after the deposition of

the coal beds. If we find the new red sandstone or

the magnesian limestone lying over these dykes without

being penetrated by them, we cannot avoid concluding

that the new red sandstone beds were deposited after

theformation of these trap dykes.

2. The oldest of the stratified rocks are gneiss and

mica slate, which run gradually into each other. Gneiss

consists of alternate layers of felspar, quartz and mica.

In the oldest gneiss, that for instance which constitutes

so great a proportion of the surface of Scandinavia,

felspar is by far the most abundant ingredient. In

mica slate, mica prevails. The felspar is scarcely per-

ceptible and the quartz but small in quantity. So that

the oldest gneiss and the newest mica slate may be

considered as constituting the extremes of a series

of rocks gradually verging from felspar to mica. No

petrifactions have ever been observed in gneiss or mica

slate. As they are stratified rocks, there is reason to

conclude, that they were deposited at the bottom of

Y 3
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the sea. But as they contain no fossils, this deposition

must have taken place before the earth was the ha-

bitation of animals or vegetables ; or if fossil remains

ever did exist they must have been obliterated by

the high temperature to which these rocks have ob-

viously been exposed. But as this high temperature

has not obliterated the stratification, it is more rea-

sonable to conclude that gneiss and mica slate were

deposited before the earth became the habitation of

animals and vegetables .

3. Clay slate is the next formation in the order ofposi-

tion. It is a rock well known in this country, being em-

ployed for roofing houses. Mountains composed of

it are abundant in the Grampians, in Wales and in

Cornwall. The well known mountainous tract through

which the Rhine flows from Birgen to below Cologne

is composed of clay slate. It is the first formation

in which petrifactions have been found. These petri-

factions are not abundant. They consist chiefly of

coralines and shells . Several casts of shells considered

as productas and hysterolites have been figured from

Snowden in the Annals of Philosophy (2nd series)

iv. plate 17. Shells have also been found petrified

in the clayslate or killas of Tintaget in Cornwall. *

The Cornish killas alternates in the neighbourhood

of Plymouth with limestone containing shells and cor-

ralines.

The shells and corralines found in clayslate differ

from all those that at present exist. They are so few

in number, and have been so imperfectly determined,

* They are figured in the Transactions of the Geological Society

vol. iv, p. 25.
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that it wouldbe premature to hazard an opinion ; yet

they seem to bear a certain degree of relation to the

shells which exist in the coalbeds.

4. The fourth series of formations are those to which

the names of old red sandstone and greywacke have

been applied. That there exists a red sandstone under

the coal beds, for example in the neighbourhood of

Bristol, cannot be denied. But I believe that the name

old red sandstone has sometimes been applied to the

sandstone ofthe coal beds. Nobody can doubt that the

sandstone quarried in such abundance in the neigh-

bourhood of Glasgow is the coal sandstone. It may

be traced uninterruptedly from Glasgow to Helens-

burgh, where it lies immediately over the clayslate,

and where it is considered as old red sandstone. The

red sandstone in Arran, the Cumbraes and the west

coast of Renfrewshire is also a continuation of the

Glasgow sandstone. One cannot perceive a good

reason for distinguishing the sandstone at Helensburgh

from that at Glasgow. They resemble each other

perfectly, and are connected together in an uninter-

rupted series .

Greywacke is a sandstone or conglomerate containing

fragments of clayslate. Sometimes the constituents are

of a large size as in the greywacke at Oban in Argyle-

shire, sometimes so small as hardly to be distinguished

by the naked eye .

The old red sandstone and greywacke, alternate with

clay slate. They contain a few petrified vegeta-

bles: namely segillariæ, stigmariæ, some filices, some

calamites and some algæ, all belonging to genera

which no longer exist. About sixty-seven species of
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zoophytes, thirty-one species of radiatæ, fourty-eight

species of crustacea, four species of annelides, eighty-

eight species of conchifera, and eighty-two species of

mollusca have been found in the old red sandstone

and greywacke beds. No quadruped or bird in a

petrified state has been met with.

5. Next, above the red sandstone lie the coal measures

so important to the inhabitants of the earth in con-

sequence of the vast quantity of fuel which they

contain. The coal beds occur usually in valleys or

troughs and they extend to a considerable distance

all around without any great alteration in the dip or

position of the various beds, except where they have

been altered by the interposition of dykes or by slips

as they are called, that is to say, by the elevation

of one part of a coal field and the depression of another.

No connexion can be traced between the different coal

fields ; yet as similar strata occur in all coal fields

there can be no doubt that (with certain exceptions)

they were all deposited under similar circumstances

and during the same period of time. STY

A coal field consists of a great number of beds

placed very regularly above one another, varying much

in their constitution and thickness, and generally dipping

to a particular line which constitutes the lowest part of

the basin where the coal metals are situated. The

rocks which constitute these coal measures are sand

stone, slate clay, and coal. Sometimes limestone is mixed

with these beds. It always contains numerous fossils,

most commonly shells, generally sea shells ; but in

some cases fresh water shells. The sandstone contains

casts of trees, usually the trunks and roots, seldom
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the branches, and perhaps never the top. Their casts

are sandstone, but the form of the tree is recognised

by the bark, which has been converted into coal. The

slate-clay or shale as it is called when black, contains

numerous impressions of the leaves and stems of various

plants. Beds of clay iron-stone or carbonate of iron

occur also in the coal measures . The coal measures

are much intersected by dykes of green-stone and basalt

running through them in various directions. In general

the coal in the immediate neighbourhood of these dykes

is injured in its quality. But what is more remarkable,

thebeds of the coal measures upon one side of these

dykes are almost always higher than on the other

side. Hence these dykes are often called troubles, on

account of the great trouble which they give the miner

to discover the bed of coal upon the other side of

adyke, which they have dug out on the side at which

theywere working as far as the dyke itself.

The sand-stone which occurs in the coal beds varies

much in its colour and the size of its grains. These

grains are mostly quartz, obviously water worn and in-

terspersed with particles of mica, as if the sandstone

had been derived from granite, the felspar of which

had undergone decomposition while the quartz and

mica were reduced into small fragments. Sometimes

nodules of slate clay or of carbonate of iron occur

in this sand-stone, and it is seldom quite free from

fossil wood converted into coal. The sand-stone con-

sists ofa number ofbeds lying above each other like the

leaves of a hook. Some very thin and others many

feet in thickness .

The slate clay varies a great deal in its appearance.
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Often it is a brown coloured soft clay consisting of

very thin slatey beds lying above one another. Very

often it contains a great deal of mica in small scales,

and grains of sand are seldom wanting. It may have

been also formed from decomposed granite, the felspar

ofwhich has been converted into clay. It often passes

into sand-stone, and during this passage it puts on

a great variety of appearances .

The beds of coal vary in thickness from the leaf

of a book to 80 feet.

These beds alternate with each other a great number

of times in the coal basins. In the Northumberland

coal field 240 beds constituting a thickness of 4035

feet have been cut through. Of these, thirty are beds

of coal, sixty-two are sand-stone beds, the lowest of

which has a thickness of 228 feet. There are twenty

lime-stone beds. The remaining 128 beds are chiefly

of slate clay. In the Edinburgh coal field there are

337 beds, eighty of which are beds of coal. The

Bristol coal field is 4440 feet thick. It contains thirty-

one beds of coal, most of them very thin.

There is complete evidence that all the beds of coal

found in the earth have been formed from vegetables,

which at one time had grown upon the surface of

the earth . Now, if we consider the number and thick-

ness of the beds of coal and the numerous interposing

beds of sand-stone, slate-clay and limestone, some faint

idea may be formed of the vast length of time that must

have elapsed during the deposition of these beds.

The number of casts of plants found in the coal

measures is very great, more than 300 species having

been examined and classified ; about 200 of these belong
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to cryptogamous plants; but most of the others are

dicotyledonous. These casts are most abundant in the

slate-clay, which has preserved fine impressions of the

leaves, and even occasionally of the stems. In the

sandstone we usually find casts of trees, and as

has been mentioned before, these trees almost always

want their tops and branches. The number of fish

observed in the coal beds, chiefly in the lime-stone

beds is very considerable. The petrified zoophytes are

not numerous, amounting only to thirty-four species,

the radiata to twenty species, the crustacea to eight

species, the annelides to two species, the conchifera

130species, and the mollusca to 108 species. No quadru

pedorbirdhas been found petrified in the coalmeasures.

6. Over the coal beds and in an unconformable po-

sition lies the new red sand- stone formation. In this

country it consists of two distinct rocks ; namely the

new red sand-stone which is uppermost, and the mag-

nesian lime-stone which is undermost. The muschelkalk-

stein, which in Germany exists in the upper part of this

formation has not yet been discovered in Great Britain.

It occupies a large portion of Hanover and Westphalia.

In south Germany it extends from Hanau to Stuttgard.

In Germany the beds which correspond with our mag-

nesian lime-stone have received the name of Zechstein .

The new red sand-stone formation taken in its most

comprehensive sense, consists of the following beds,

beginning with the uppermost.

1. Variegated marl.

2 Muschelkalk.

3. Red or variegated sand-stone.

4. Zechstein or magnesian lime-stone.
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5. Red conglomerate, the Todliegende of the Germans.

Aconsiderable number of petrifactions occur in this

formation. The impressions of twenty-seven species of

plants, ten of which are ferns and five fucoides have been

observed chiefly in the sand-stone beds. Only thirty spe-

cies of zoophytes, seven species of radiata, one species

ofcrustaceous fossil, two species ofannelides, forty-eight

species of conchifera, and thirteen species ofmollusca

have been hitherto met with-chiefly in the muschelkalk

and magnesian limestone. Fish also have been met with

but no quadrupeds. The footsteps seemingly of a bird

have been observed impressed upon the new red sand-

stone of Connecticut. There is a certain resemblance

which exists among the fossils of the red sand-stone,

the coal measures, and the new red sand-stone. An

immense interval must have elapsed from the com

mencement of the greywacke deposits till the ter-

mination of the new red sand-stone deposits. But

we have not sufficient evidence to prove that either

the temperature or the inhabitants of the earth were

altered during the whole of this period. All these

beds must have been deposited before the earth was

inhabited by birds or quadrupeds. But the existence

of coal beds and of various fresh water shells in the

lime-stone belonging to the coal series shows irre

sistibly that dry land must have existed during a very

considerable portion of this long series of ages, and

that this dry land must have been covered with plants..

7. The next formation, which is very extensive and

consists of a great number of beds, has received from

British geologists the name ofthe great Ooliteformation,

and this name has been generally adopted on the con
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tinent. It may be divided into three subordinate for-

mations ; namely,

1. Upper Oolite.

2 Middle Oolite.

3. Lower Oolite.

each of these is separated by a valley, filled with clay or

calcareous clay, which valleys are distinguished by the

names of

1. Kimmeridge clay

2. Oxford clay.

3. Lias lime-stone.

The lias lime-stone lies immediately above the newest

bed of the new red sand-stone. Taken as a whole,

it may rather be described as consisting of thick argil-

laceous deposits intermixed with limestone, than an

argillaceous limestone. The upper portion consisting of

about two-thirds of the whole depth consists of beds

ofa deep blue marl containing only a few irregular and

rubbly lime-stone beds. Lias lime-stone has a dull

earthy aspect and a large conchoidal fracture. The

slate-clay with which it alternates is grey, brown or

black, is frequently bituminous and often divides into

laminæ as thin as common pasteboard. Coal beds

occur sometimes in this formation. The Whitby beds,

the Sutherland beds, and the coal in the southern

extremity of Swedenmay be mentioned as examples.

No fewer than thirty-six species of plants have been

found in this formation, chiefly, as might have been

expected, in the coal beds. It contains also a good

many fossil shells ; those that characterize the forma.

tionare the ammonites Bucklandi, gryphea incurva and

plagiostomagigantea.

Z
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mostof the secondary formations. Its fossils are very

numerous, but the variety of genera and species is not

so great as in some of the other formations. The

remains of fishes, of several bivalve and univalve shells

are found; but its most numerous petrifactions belong

to the classes of zoophytes and radiata. Only fourteen

species of plants have been found with chalk, and most

ofthese are sea plants.

9. The chalk is the uppermost of what are termed

by geologists, secondary formations. Over them lie

the tertiary formations. They have been divided by

Mr. Lyell into three classes ; namely the eocene, the

miocene and the pliocene formations. These names are

derived from the fossil shells which these formations

contain in such abundance. In the eocene about 3

per cent of these fossil shells belong to species still

living, the rest belong to extinct species : in the miocene

about 17 per cent of the shells belong to living species,

while in the pliocene formations above halfof the shells

found fossil belong to living species.

To the eocene formations belong the beds in the

neighbourhood of Paris, in which so great a number

of fossil quadrupeds and birds have been found. During

the deposition of these beds the earth must have been

inhabited by quadrupeds and birds as it is at present.

But as these quadrupeds and birds belong to species

no longer existing, it is obvious that the state of

the globe, at that remote period, must have been dif-

ferent from what it is at present.

The miocene formations contain also numerous pe-

trified bones of quadrupeds, almost all belonging to

genera of animals at present existing, though the fossil

species are all different from the living species.
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The crag of Suffolk and Norfolk belongs to the

pliocene formations. But few fossil remains of qua-

drupeds are found in this formation, and the identity of

none of them with living species has beenmade out.

10. Above the pliocene formations occur the alluvial

formations, which are in the act of being formed

at present by the filling up of lakes, the action of

rivers, the sea, &c. It is very remarkable that no

fossil remains of manhave beenfound in any formation

older than the alluvial. Hence, we have no evidence

that man existed on the face of the earth till our

globehad nearly reached the state which it at present

exhibits. All the geological facts correspond with the

statement of Scripture, that the creation of man cannot

be dated much further back than a few thousand

years.

Thus it has been demonstrated by evidence of the

most satisfactory nature, that the globe of the earth

has undergone a suite of remarkable changes since

its original creation. What it was when it issued

originally from the hands of the Creator we have no

means even of conjecturing. All formations at present

existing have been formed at the bottom of the sea

by the destruction of formations older than themselves .

And five different periods may be marked out in the

deposition of our present formations.

1. The first period seems to have been anterior to

the existence of animals or vegetables on the globe.

At least no petrifactions have been observed in the

gneiss and micaslate rocks, which are the oldest of all

the rocks that we have an opportunity ofexamining.

2 The second era, beginning with the clay-slate and

z3
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terminating with the new red sand stone, must have

been of very long duration. During its existence, the

globe was inhabited both by shell-fish and by vege-

tables. Fish also must have existed. But we have:

no evidence that either amphibious animals, or qua-

drupeds or birds existed ; except the impressions of

the feet of birds on the new red sand-stone when it

had been in a soft state. These birds must have existed

after its deposition, and how long the interval was

that elapsed before it became concreted into a hard

sand-stone we have no means of estimating.

3. The third era commences with the deposition

of the lias, and terminates with that of the chalk.

Plants, both land and sea, existed ; amphibious animals

also of an enormous size, and an animal of the opossum

tribe; but, with this solitary exception, we have no

evidence of the existence of land animals during the

immense period which elapsed between the deposition

ofthe lias and the chalk.

4. The fourth period constitutes the eraof the depo-

sition of the tertiary beds. During this period land

animals and birds existed in abundance; but all of

themconstitute species which with several of the genera

no longer exist. Several of these animals had been

of enormous size, and judging from appearances the

temperature of the globe must have been higher than

atpresent. For the quadruped fossils found in France,

Germany, and England approach nearer the animals

at present inhabiting the torrid zone thanthose adapted

to our present climate.

5. The fifth and last era embraces the period of

alluvial deposits, when the animals were the same
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as they are at present, and where the remains of man

occasionally present themselves.

Such is a rapid sketch of the changes which have

taken place upon the surface of the earth since its

original creation. It has been affirmed by some wrong

headed or fanatical individuals that the facts disclosed

by geology are inconsistent with the Mosaic account

of the creation, and on that account attempts have

been made to discourage the cultivation of geology.

Now nothing can be worse judged than such an

attempt. It is a kind of acknowledgement that im-

provement in science is inconsistent with the prosperity

of the christian religion, and that ignorance is the

mother of devotion.

Now it never was the intention of revelation to

teach science to mankind. Such a proceeding would

have been inconsistent with the obvious intention of

the Deity-that scientific investigations should occupy

mankind, and that progress in them should be rewarded

by a feeling of happiness of no ordinary kind, resulting

from their successful pursuit.
1

The object of revelation was obviously to teach man.

kind their duties to their God, their neighbours and

themselves. Had it displayed more science than ex-

isted at the time when it was given, it would not

only have defeated the very object in view, but it

would have been unintelligible to those forwhom itwas

intended.

The cosmogony of Moses is nothing more than this:

" In the beginning God created the heavens and the

earth;" a proposition which no man of science can

refuse to admit, and with which all true geological
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knowledge is perfectly compatible. To attempt to de-

duce geological theories from the writings of Moses

is to apply them to a purpose for which they were

never intended, and to which they can never apply.

Indeed geology, when properly considered, affords

an evidence for the truth of the Christian religion of a

very important kind, and which none of the other

branches of physics is capable of supplying. The very

idea of a revelation necessarily supposes a particular

providence, or the direct interference of the Deity with

the economy of man. The scriptures inculcate this

doctrine in almost every page. Both the old and

new Testaments are full of the direct interference of

the Divinity in human affairs. But when we take

a view of the material world around us every thing

appears to be regulated by general laws. Themotions

ofthe planets are determined by the laws ofgravitation,

and these laws have been regulated with such con-

summate skill, that all irregularities mutually compensate

each other ; they run a certain period andthen disappear.

So that the motion of the heavenly bodies, unless

they are actually stopped by the direct interference

of the Creator, may continue, and will undoubtedly

continue for ever. We observe the same interminable

series both in the animal and vegetable kingdoms, the

same general laws regulate the seasons and the rise

and fall of nations.

It has been objected against revelation, that nothing

in the material world leads to the notion that the

Deity ever interferes except by general laws. And no

satisfactory answer has ever been given to this ob-

jection. But geology furnishes an answer of the most
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obvious and demonstrative nature. Since the original

creation of the earth, its whole inhabitants have more

thanoncecompletely changed. Certain genera have dis-

appeared, and others have occupied their place, and this

not once or twice but a great many times. Now a new

species or a new genus of animal or vegetable could not

have thus appeared unless it had been actually created

by the divine energy to supply the place of other species

orgenera now no longer adapted to the altered state of

the earth. Every such act of creation is an actual

interference ofthe Deity, or in other words, an evidence

ofthe existence of a particular providence.

The doctrines of equivocal generation countenanced

by some late physiological experiments affords an argu-

ment of the same kind. For what other meaning can

equivocal generation have than the actual creation of

a new being by a special interference of the Divinity ?
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GENERAL OBSERVATIONS.

GENERALIZATIONs are the necessary results of all

scientific inquiries, and their value depends on the

extent of the basis on which they rest. Thememory

is greatly aided by methodical arrangements in the

acquisition of knowledge ; and classifications, which keep

pace with the march of discovery, become powerful

means of advancing its progress, especially in Natural

History where the multitude and diversity of the objects

most require such aid. In generalizing, we abstract

the mind from differences, and seek some common

resemblance in the objects-a unity of character for

their classification, and thus from the property of re-

sistance we form a material universe, from growth
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by internal development an organic kingdom, and from

the want of this an inorganic. This binary division

of matter into organized and inorganized is founded

on a unity ofprinciple, the importance ofwhich in all

classifications is as obvious as that of classifications

themselves, and naturalists have constantly endeavoured

to discover and apply it in all the three kingdoms

of nature. The mineralogist has sought this unity of

principle for the establishment of his primary groups, in

the primitive crystalline forms, in the chemical consti-

tution, or in the more common physical properties of

the bodies to be classified. The botanist has sought

for it in the modes of reproduction, in the endogenous

and exogeneous modes ofgrowth, in the modifications of

the sexual system, or in other common properties of

plants.

Inthe animal kingdom, Aristotle found a similar unity

of principle in the white and red characters of the blood,

Lamarck in the different intellectual conditions of animals,

and modern zoologists in the vertebrate and invertebrate

conditions ofthe skeleton. Animals, like other objects,

are to be associated by resemblances and separated by

differences ; they are associated with vegetables by

being, like them organized, but they are separated from

them by the possession of an internal sac, and by those

higher organs of relation which are superadded in con-

sequence of this internal source of nutrition. They

are, therefore, associated together chiefly by those organs

of relationwhich are wanting in the vegetable kingdom,

and on the modifications of these, as common characters,

the primary divisions of the animal kingdom might

be founded. A common principle of classification
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ought to be extended only to divisions of the same

value ; a character found advantageous for the dis-

tribution of a kingdom or class, may be ill-adapted

for the distinction of species or any other subordinate

groups. In establishing primary divisions ofa kingdom,

the objects to be classified are not species but classes,

and as the classes of animals are now so numerous,

a mere binary distribution of these, as of organized bodies

into two kingdoms, would be of little practical utility in

their study. The divisions of natural history being arbi-

trary and conventional, should always be made as pro-

portionate as possible to the number and diversity of the

objects they embrace, and they are of least utility in

assisting the mind where there is no unity of principle

or commonbond of connexion in their formation.

Themost important and most influential of the organs

of relation is the nervous system, the central system of

animal life, and most intimately connected with all the

vegetative functions of animals. As this system is

apparent in every division of the animal kingdom, and

as its modifications correspond more than those of any

other system with the general condition ofall the other

systems of the body, and with the general external

forms of animals, it appears peculiarly adapted for

the establishment of primary groups or sub -kingdoms.

The motor, the sensitive, and the sympathetic portions of

this system I have shown to be developed simulta-

neously nearly from the lowest tribes of animals, and

they are obvious in all the higher divisions, but the

great symmetrical or moto-sensitive axis is that which

corresponds with all the higher relations of animals,

and presents modifications the most important for

indicating the natural affinities of classes.

t
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In the animal kingdom the nervous filaments precede

perceptible ganglia, as the ganglionic form precedes the

cerebral or encephalic, but besides the neurose, the gan-

gliated, and the encephalic ; conditions of this system

in animals, each of the two former presents modifica-

tions of form, in its circular or longitudinal develop-

ment, which are as important as the encephalic itself

for the purposes of classification. This axis is per-

forated by the œsophagus in the invertebrated classes,

and is entirely on the dorsal side of the alimentary

cavity in the vertebrata ; its form corresponds with the

general form of the body, being circular in the short

round bodies of the radiated and molluscous animals, and

extended longitudinally or straight in the lengthened

bodies of the articulated and vertebrated classes.

The unconnected and uninfluential characters express-

ed by the terms (radiata, articulata, mollusca, and ver-

tebrata) at present employed to designate the sub-king-

doms, convey no idea of gradation, or development,

or any kind of concatenation, and they were never

supposed to be of universal application to the objects

which they characterize. The characters and desig-

nations for the primary divisions, which I have es-

tablished on modifications of the nervous system, are

likewise to be considered, like every similar attempt,

as merely conventional, and of general, not universal,

application; but they are founded on one system, and

that the most influential in the economy of animals, and

they distinctly point out, not only a connexion, but

agradation ofdevelopment, inthe objects classified.

AA
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FIRST SUB-KINGDOM.

CYCLO-NEURA OR RADIATA.

Characters may be imperceptible without being op-

posed, andwhere they cannot be detected, the common

affinities and analogies of the objects assist in their

classification. No nervous system has ever been de-

tected in the polygastric or in the poripherous animals ;

yet the natural affinities of these classes show the

former to be connected with the helminthoid, and the

latter with the radiated sub-kingdom. Wherever the

nervous axis has been detected in the polypiphera,

acalepha, and echinoderma it consists of almost simple

filaments disposed in a circular form around the buccal

entrance of the alimentary cavity,as seeninthe annexed

figures of the nerves of beroe pileus (Fig. 1. A.) and of

d

FIG. 1 .

A

B
C

b

asterias (Fig. 1. B.) The gan-

glionic enlargements on the

sensitive filaments here, as in

the embryos ofhigher classes,

are still scarcely apparent,

and the term CYCLO-NEURA

applied to this sub-kingdom

expresses not only the com-

mon circular form of this

system, but also its rudi-

mental state of simple fila-

ments. The animals of this

lowest sub-kingdom are en-

tirely aquatic, with a short

alimentary canal or simple di-

gestive sac ; they are often

fixed, or with limited means of

t
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locomotion, and generally with a plant-like exterior

form; they are mostly predaceous, and with an im-

perfect development of their glandular apparatus, and of

their organs of sense; they are still destitute of a

muscular heart, and breathe by branchiæ or by their

general surface.Their internal organs being fewand as va-

riable as the outward formoftheirbody, no single definite

principle has beenadopted for their division into classes,

and these have been characterized chiefly by the con-

dition of their nutritive organs or of their skin. Four

distinct classes are established in this sub-kingdom, viz.

Poriphera, Polypiphera, Malactinia and Echinoderma .

CLASS I. PORIPHERA. These are simple, soft,

aquatic animals with a fibrous axis, without perceptible

nerves or muscular filaments or organs of sense or

any circulating or glandular organs. Their body is

composedof a soft gelatinous flesh, traversed internally

withnumerous ramose anastomosing canals which com-

mence from superficial minute pores and terminate in

larger open vents. They are gemmiparous, and the

gemmulesmove spontaneously by vibratile cilia disposed

irregularly on their surface. The body of the poriphera,

without distinct stomach or branchiæ, is digestive and

respiratory, and similarly organized in every part, a

universal blastema, like the primitive cellular embryo-

condition inwhich the organs are successively developed

in higher classes of animals. Figure 2 represents one

of these animals, the common halina papillaris of our

coasts, as seen alive under water. The currents for

nutriment and respiration enter by the superficial pores

(2 a. a. d.) traverse the internal canals (2 f. * f. *),

and issue by the large vents (2 b. b.) at the ends
AA 2



268

of the prominent papillæ. The gemmules (2 f.) pass

out with the currents by the vents. This class is

subdivided into three ORDERS by differences in the

condition of the skeleton, which is the part most con-

stant in its characters in these polymorphous animals.

In the lowest order, most abundant in colder latitudes,

the skeleton is composed of minute silicious crystalline

spicula, and the species of this order are thence

denominated HALINIDA. In the second order the

spicula are calcareous and the body is of a white colour :

these animals are thence termed LEUCONIDA .

the species of the third order, termed KERATOSA, the

axis is entirely composed of tubular horny anastomosing

filaments, and these animals are chiefly confined to

the warmer parts of the ocean.

In

CLASS II . POLYPIPHERA .-Soft, aquatic animals of

a plant-like form, generally fixed and supported by

an extra-vascular axis of a calcareous or horny texture.

Instead of the pores of the former class, the common

fleshy mass of the body here developes small tubular

digestive sacs called polypi, the margins of which are

furnished with sensitive tentacula, and the sides of the

tentacula are almost always furnished with sensitive

or prehensile or vibratile cilia. The nutriment ela-

borated in the polypi is commonly transmitted by their

pyloric orifice to ciliated canals which convey it, without

peristaltic action, to all parts of the body.

Like the poriphera, they are found both in fresh waters

and in the ocean, and they subsist chiefly on small float-

ing animals which they attract by their vibratile cilia,

seize by their tentacula, anddigest in theirpolypi. Their

nerves and muscles are seldom perceptible, and ocular
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points, like those around the respiratory orifice of

certain cynthiæ, are observed in few species of this

class, as in some actinie. Their solid axis consists

generally of carbonate with a little phosphate of lime,

and their remains compose entire strata, like the silicious

remains of poriphera and of polygastrica. The polypi

are commonly protected by permanent cells of the axis,

the forms of which vary with the species, and the gem-

mules by which they propagate are often developed

indeciduous vesicles . Those zoophytes which, like the

hydra, have no solid skeleton, compose the order CAR-

NOSA. Those which, like the sertularia, have the flesh

covered with a horny sheath are termed VAGINATA. In

the RETIFORMIA the cells aggregated together compose

the entire reticulated axis, as in flustra. The LAMEL-

LIFERA have a solid calcareous axis with the cells

composed of radiating vertical lamellæ, as seen in the

annexed Fig. 3 of the pavonia lactuca, where a. a. are the

contracted polypi, and c. c. the radiating lamellæ of

their cells . In the CORTICIFERA the skeleton is in

ternal and the flesh forms an enveloping cortex as

in corallium and gorgonia, and to this order may also

be referred virgularia, umbellularia, and other calamoid

zoophytes.

CLASS III . MALACTINIA (soft-radiated) ; soft, free,

aquatic animals, of a simple structure, entirely marine,

generally of a transparent gelatinous texture and ra-

diated structure or form, luminous, and emitting an

acrid secretion from their surface which is capable of

irritating and inflaming the human skin like the stinging

of anettle, from which the name acalephæ (nettles) has

beencommonly given to this class . Their nervous moto-

AA3
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sensitive axis is circular where it is obvious, as in beroe

and aurelia ; the organs of vision, perceptible insome,

are provided with acomplicated crystalline lens, and

there are commonly numerous filiform sensitive tenta-

cula disposed around their vertical axis. The alimentary

canal has one, two, or many orifices, and is sometimespro-

vided with hepatic follicles. The skeleton when present

is light and flexible, the sanguiferous system consists of

vessels without apulsating cavity, andthe respiration is

effected by vibratile cilia, and through the softnaked sur-

face of thebody without special organs. The species are

numerous in individuals, gregareous, predaceous,feeding

on the smaller floating animals, they abound in all seas,

and are divided according to the forms of their locomo-

tive organs. Some as beroe move by vibratile cilia, and

are thence termed CILIOGRADA ; others as physalia

float by means of air-sacs, and compose the order PHY-

SOGRADA ; the highest order termed PALLIOGRADA

contains those which move by the muscular contractions

of a superior discoid mantle, as the rhizostoma Cuvieri

(Fig. 4. A. B.) and aurelia aurita (Fig . 4. C. D.)
১

CLASS IV. ECHINODERMA. Simple aquatic animals,

with a radiated, globular or elongated body, covered

with a spiny shell or with a coriaceous skin. They

are entirely marine, slow-moving or fixed, predaceous,

and commonly providedwith a distinct nervous, muscular,

sanguiferous, and respiratory system, and organs of

sense. These animals are not organised for swimming

through the sea like the malactinia, but are usually

attached or burrow at the bottom, and hence their

solid exterior protection, wanting in the former class.

They are termed echinoderma from the surface of their
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skin being generally covered with calcareous spines,

whether the surface be calcified or coriaceous. Their

axis is generally vertical and short, with the mouth

central and inferior, and their parts are nearly equally

developed around the axis, with but slight indications

of the bilateral symmetry established in higher classes.

As in the inferior cyclo-neurose animals, all the in-

dividuals of species are still organised alike, and pro-

ductive without mutual excitement or apparent organs

of impregnation. The orders of this class are founded

ondifferences of general form, and are designated from

the most typical genera. The CRINOIDA are those

species, chiefly fossil, which are fixed by a jointed

peduncle, and have long ramified articulated tentacula

extending from around the abdominal cavity, as in

the existing genera encrinus and pentacrinus. Those

articulated, free, flexible, stellated species which are

destitute of peduncle, and with a short axis, as the

asterias (Fig. 5. A.) compose the order ASTERIDA. In

the ECHINIDA, the body is inflexible and covered with

a solid articulated shell. The vertical axis is generally

more elongated than in the asterida, and the exterior

surface is covered with moveable calcareous spines, as

in the echinus, (Fig. 5. B.) The HOLOTHURIDA have

the most elongated form of the body, with the axis

placed horizontally, and with a soft coriaceous skin

seldom protected with spines, as in the holothuria,where

the mouth is surrounded with long retractile and often

ramose tentacula, and the respiration is effected by

internal tubular ramified branchiæ opening from the

cloaca. The holothurida, in the elongated form and

the general structure of their body, in their soft cover-
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ing, and the horizontal extension of their axis, and

especially in the extended form of their nervous axis,

approachthe nearest of all the cyclo-neurose animals to

the helminthoid and other forms of articulata.

SECOND SUB-KINGDOM.

DIPLO-NEURA OR HELMINTHOIDA.

Since I first pointed out the motor function of the

interganglionic nerves of articulated animals, and of the

motor columns which they chiefly form by passing continu-

ously over all the symmetrical ganglia of the longitudinal

nervous axis, I have shown the universal occurrence of

these superior motor columns throughout the articulated

classes, the existence but not the function ofwhich had

been previously distinctly pointed out only by Muller

in the scorpion ; I have thus established the analogy

which had been long conjectured to exist between these

invertedmoto-sensitive longitudinal columns ofthe articu-

lated animals and the spino-cerebral axis ofthe vertebrata.

The elongated form of the nervous axis in the hel-

minthoid and entomoid sub-kingdoms corresponds with

the lengthened form of the body in these animals ;

and the inverted position occupied by their motor and

sensitive columns I have shown to correspond with

that of their vascular and other important systems,

and the inverted position of their whole body with

relation to that of the vertebrata. In the helminthoid

classes, comprehending the various forms of worms,
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This

the trunk of the insect is almost alone developed,

without those articulated members which serve to cha-

racterise the entomoid tribes ; consequently the ner-

vous columns extending along the ventral surface of

their body have generally the ganglionic enlargements

so slightly developed as to be little conspicuous, and to

present a marked inferiority to the corresponding parts

in the articulated classes with articulated members .

Their inferiority is likewise marked by the greater

lateral separation of the columns from each other along

themedian line, commonly observed in the helminthoid

animals when compared with the entomoida.

peculiar condition and inferior character of development

observed in the nervous axis of the helminthoida is

expressed by the term DIPLO-NEURA, as the higher

condition of the entomoid classes, especially in their

symmetrical ganglia, isimplied bythe appellation DIPLO-

GANGLIATA assigned to them. The animals of this

sub-kingdom are mostly aquatic, small, and active, with

an elongated vermiform trunk, covered with a soft

and frequently subannulated skin, destitute of articu-

lated members for locomotion, and with a predaceous

or carnivorous character of their nutritive organs. Ex-

amples of the ventral nervous columns of four diplo-

neurose classes are seen in Fig. 6, where A represents

the double abdominal nervous filament of the ascaris

among the sUCTORIA ; B. c. d. the same columns

in the hydatina among the ROTIFERA ; C. b. c. f. those

of the anatifa among the CIRRHOPODA ; and D. those

which extend along the ventral surface of the trunk

in the lumbricus one of the pulmonated ANNELIDA.

This sub-kingdom comprehends the classes Polygastrica,

Rotifera, Suctoria, Cirrhopoda, and Annelida.
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CLASS V. POLYGASTRICA.--Minute, transparent,

soft, aquatic animals, with numerous stomachs or cæca

communicating with an internal alimentary cavity, with-

out perceptible nerves or muscles, moving by external

vibratile cilia, commonly provided with organs of vision

and with numerous long, parallel, moveable teeth ar-

ranged in form of an exsertile buccal syphon. Their

stomachs are analogous to the biliary follicles of other

helminthoid classes, and admit the food into contact

with their secreting surface, as in the primitive con-

dition of the liver in all higher classes. The digestive

organs of the polygastric animalcules being almost the

only important parts developed, and being more constant

in their characters than the exterior form of the body,

their modifications serve for the establishment of three

distinct orders. In the lowest order termed ANENTERA

(Fig. 7. A.) there is no intestine, and the stomachs

filling the general cavityof thebody communicate with

the buccal orifice (7. A. a.) by a single wide pharynx

(7. A. b.) surrounded with long vibratile cilia, as seen in

the monas atomus (Fig. 7. A.) The order CYCLO-CELA

(Fig. 7. B. C.) is distinguished by the circular form

of the intestinal canal which passes round the abdo-

minal cavity, giving off numerous cæca or stomachs

in its course, and returning to the same buccal orifice

where it commenced. This circular intestine is some-

times simple, as in vorticella citrina ; in others it is

sacculated in its course, as in stentor polymorphus. Those

whichhavethe intestine passingentirelythroughthebody,

and opening by two distinct terminal apertures on the

surface, compose the order DIA-CELA (Fig. 7. D. E.) ;

the intestine sometimes passes straight throughthebody,

as in cnchelys pupa (7. D. a. b.) and in others as leu-
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cophrys patula (7. E. a. b.) it is tortuous. It is espe-

cially by this highest diacœlous order that the poly-

gastrica have the closest affinities to the other helmin-

thoid classes .

CLASS VI. ROTIFERA.-Minute, transparent, soft,

aquatic animals, with distinct muscular and nervous

systems, provided with eyes, lateral maxillæ, an in-

testine with distinct buccal and anal openings, a dorsal

vessel for circulation, and with vibratile cilia disposed

generally in a circular order around the anterior part of

the body. They are called rotifera from the appearance

of revolving wheels produced by the rapid movement

of the cilia placed around the mouth, as seen in the

hydatina senta (Fig. 8. f.), and they are allied to the

articulated classes by the elongated form of their body,

by their ventral nervous columns (8. p. p.), by the dor-

sal vessel (8. e. e.) their straight alimentary cavity (8. g.

h. i.), their transversejaws, and the high development

oftheir organs of motion and sensation. They are free

animals; all the individuals of species are productive

and similarly organised ; they are oviparous, predaceous,

remarkable for their fertility and their tenacity of life,

and they exhibit no branchial or pulmonary organs.

Those which have the surface of the body protected by

an exterior sheath compose the order LORICATA, and

those which have the surface naked and soft are thence

termed NUDA.

CLASS 7. SUCTORIA.-This class comprehends the

entozoa and a few other helminthoid animals allied

to them in structure and form. They are mostlypa-

rasitic, internal, or fixed animals, of cylindrical or

lengthened form, of a white colour, and destitute of
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solid skeleton, without articulations, and almost destitute

of organs of sense. The mouth is adapted for sucking

fluid aliment, and is commonly provided with sharp

marginal recurved teeth, organs of adhesion, and an

exsertile proboscis . They are generally covered with

an elastic, transparent, soft, and permanent integument ;

their muscular and nervous systems are most imper-

fectly developed, their alimentary cavity has often but

oneopening, sometimes two ; their circulation is effected

by vessels without the aid of a heart, and they are

destitute of distinct respiratory organs. Some species

are gemmiparous, without sexual organs ; others are

provided only with female organs, and in other species

sexual distinctions are established and internal impreg-

nation. The nervous system, when perceptible, has

the diploneurose form ; the organs of vision are some-

times compound, and sometimes present only inthe free

embryo state, like those in the class cirrhopoda. Some

remain permanently free, residing in fresh or sea water ;

others as the epizoa are free only in their larva state.

The orders of SUCTORIA are founded on differences

of the general form of the body. Those destitute of

an anal aperture, which have one or more buccal orifices

leading into a terminal cyst compose the order CYSTICA,

as seen in the cysticercus longicollis (Fig. 9. A.)where the

head is single, and in the cænurus cerebralis (9. B )

where numerous heads lead to one cyst. The CES-

TOIDEA have a long, depressed, flat, articulated form,

without anal aperture, as seen in the tænia solium (Fig .

9. C.) where each segment has distinct nutritive and

generative organs . The TREMATODA have a short,

broad, depressedbody without distinct anus and with
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one or more orifices leading into a ramified alimentary

canal, as in the distoma hepaticum. The ACANTHO-

CEPHALA have an elongated cylindrical body with the

anterior part closely covered with small sharp spines ;

and the oral aperture leads to a ramified alimentary

canal destitute of anal opening, as in the echinorhynchus

gigas. The NEMATOIDEA have a long, cylindrical and

often filiform, naked, inarticulated body traversed by

BB
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a straight alimentary canal open at both ends, and

with distinct sexes and internal impregnation, as in

strongylus armatus (9. D.) The EPIZOA have a more

short and entomoid form, with a sub-articulated trunk, a

biforate intestine, with rudimentary mandibles, palpi,

proboscis, and sometimes antennæ and eyes. They are

free, active and natant larvæ, commonly with organs

of vision, till they fix themselves permanently by strong

organs of attachment to the soft superficial parts of

aquatic animals, as in the lenæocera cyprinacea.

CLASS 8. CIRRHOPODA.-Aquatic, subarticulated, di-

ploneurose animals, with numerous lateral articulated

cirrhi, distinct branchiæ for respiration, a pulsating

dorsal vessel for circulation, body covered with a fleshy

mantleand fixed inverted in a sessile or pedunculatedmul-

tivalve shell . They are entirely marine ; the branchiæ,

as in crustacea, are attached to the bases of the ar-

ticulated members ; the mouth, as in higher articulata,
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is provided with lateral mandibles, maxillæ and palpi ;

the approximated nervous columns extend along the

ventral surface of the body with symmetrical pairs of

ganglia corresponding to the lateral members. They

are free, natant, and possess organs of vision, only in the

larva state. Those which are enclosed in fixed, sessile

multivalve, conical shells, as the balanus, compose the

order BALANIDA. The order ANATIFIDA comprises

those which have the enveloping shell attached by

means of a long fleshy contractile tubular peduncle,

as seen in the anatifa or pentalasmis (Fig. 10. 1. 2. 3.)

CLASS 9. ANNULIDA.-Long, cylindrical, mostly

aquatic worms, with red blood, covered with a soft

and more or less segmentedand annulated skin, des-

titute of articulated organs of motion; the head com-

monly provided with antennæ and numerous simple

eyes, and the mouth with lateral maxillæ ; the organs of

motion in form of setæ or cirrhi extending from the

sides of the trunk, in single or double longitudinal

rows. The sanguiferous system consists of arteries and

veins, without distinct auricle or venticle, and gene-

rally of a dorsal vessel directed forwards and two

lateral inferior veins directed backward, conveying red

blood. The respiratory organs are generally in form of

external branchiæ, sometimes of internal air-sacs. The

alimentary canal passes straight through the body, with

two terminal openings, and with numerous lateral

hepatic cæca developed in its course. They subsist

chiefly on animal food which some seize and devour

entire, and others obtain by conveying the moist sands

of coasts or the soil of continents through their ali-

mentary cavity. Many are tubicolous, secreting cal-

BB2
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careous sheaths on their surface, or constructing

arenaceous or other tubes around their body, and many

are free with a naked cutaneous sur-

face.This class is termed annulidafrom

the annuli surrounding the trunk, and

is divided into orders by the differ-

ences ofthe respiratory organs.Those

which have no perceptible respiratory

organs form the order APNEUMATA,

as the nais ; those which present dis-

tinct branchiæ at the cephalic sex-3

tremity of body, are termed CEPHAL

LOBRANCHIA, as the serpula and

sabella ; those which have external or

internal branchiæ disposed along the

back of the trunk are called DORSI-91

BRANCHIA , as the arenicola, the nereis

(Fig. 11), and the halithea ; and

those which breathe by pulmonary s

sacs, as the lumbricus, compose thes

order PULMONATA.
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THIRD SUB-KINGDOM.

DIPLO-GANGLIATA OR ENTOMOIDA .

This sub-kingdom is chiefly composed of articulated

animals with articulated members, the insects of Lin-

næus, which have an elongated, segmented form of the

trunk, with tubular jointed organs of motion sym-

metrically disposed along its sides. Their organs of

sense and of motion are more developed than in the

helminthoid classes, and also their organs of nutrition.

Their exterior covering is more consolidated, and gene-

rally contains phosphate of lime, and their masticating

organs are more numerous and more complex. Some

respire by branchiæ, others by ramified tracheæ, and

others by pulmonary sacs. Most are active, carnivorous,

and predaceous, with a short straight alimentary canal,

a small stomach, simple follicular chylopoietic glands,

and a pulsating ventricle, more or less divided, on

the dorsal vessel. The moto-sensitive columns, forming

the symmetrical axis of the nervous system, are ex-

tended along the ventral surface of the body, in the

same relative position as in the helminthoid classes,

with the ganglia increased in magnitude, and corres-

ponding with the increased development of the seg-

ments and of their lateral appendages. The typical

form of the nervous axis and the high development

of its ganglia are expressed by the term DIPLO-GAN-

GLIATA applied to this sub-kingdom, and the annexed

Fig. 12. represents this system as it occurs in different

conditions and forms of insects. Fig. 12. A. represents
BB3
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alongthe nervous columns'of the larva of papilio brassicæ,

Fig. 12. B. shows, in the pupa of the same insect,

an approximation of the ganglia in a longitudinaldirec-

tion, and a consequent bending of the intervening

columns ; Fig. 12. C. exhibits the shortened columns

and concentrated ganglia of the same lepidopterous insect

in its imago state ; and Fig. 12. D. represents a more

concentrated condition of the nervous axis exhibited by

the adult melolontha vulgaris one of the coleopterous

insects. The classes of entomoida are founded chiefly

on differences of the respiratory and locomotive organs

and of the general form of the body. Four of these

are established, viz. Myriapoda, Insecta, Arachnida, and
Crustacea .

CLASS X. MYRIAPODA.-Body elongated, distinctly

articulated, and equal throughout ; without distinction

of thorax or abdoinen; all the segments of the trunk

freely moveable, and provided each with one or two

pairs of jointed ambulatory feet; the head provided

with a pair of antennæ, and with simple eyes. They

respire by tracheæ which open along the whole extent

ofthe body, and ramify from their commencement with-

out forming continuous lateral air-tubes as in insects .

The myriapoda present the nearest approach to the hel-

minthoid form of the trunk and its appendages. They

do not undergo metamorphosis, nor possess compound

eyes, nor wings. The mouth is furnished with an

upper and lower lip, a pair ofmandibles, and a pair of

maxillæ. These animals are muscular, active, and

carnivorous, with a short straight alimentary canal pro-

vided with simple salivary and biliary follicles . They are

divided into two orders by the differences of their jaws
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and feet. The order CHILO-

GNATHA is composed of those

which have solid cylindrical

segments, antennæ with seven

joints, two strong mandibles

a without palpi, and very short

feet terminated by simple un-

gues, as in the iulus. In the

CHILOPODA the segments are

more soft and depressed, and

each furnished with a single

pair of feet ; the antennæ have

more than thirteen joints, and

the mouth is furnished with

palpigerous mandibles, and

with an upper and lower lip, as

in the scolopendra morsitans

(Fig. 13.)

g
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T CLASS XI . INSECTA.-Insects are articulated ani-

mals with six feet, which breathe by tracheæ, have

a dorsal vessel for circulation, one pair of antennæ,

compound eyes, generally pass through a distinct me-

tamorphosis and acquire wings, and are oviparous with
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the sexes distinct. The trunk of insects, as seen inthe

annexed (Fig . 14.) of the calosoma sycophanta, is divided

into the head (14 g.) which supports the brain, the

organs of the senses and those of mastication or suction,

the thorax (14. h. m. o.) composed of three segments

which support the legs and the wings, and the abdomen

(14 q. q.) generally consisting of nine segments which

embrace the principal viscera of nutrition and gene-

ration. The mouth is furnished with a pair of man-

dibles, a pair of maxillæ, a labium and labrum, with

maxillary and labial palpi, and the alimentary canal

with salivary, biliary and often pancreatic follicles. The

dorsal vessel is divided by valves into several distinct

pulsating cavities, and the tracheæ, commencing by

lateral stigmata, form continuous longitudinal trunks

along the sides before they ramify through the body.

This class is divided into orders chiefly by differences

presented by the organs of locomotion. A few are

apterous and do not undergo metamorphosis ; these

compose the orders THYSANOURA and PARASITA, but

the apterous species, which undergo this change, form

the order sYPHONAPTERA. Some have only one pair

of wings fully developed, as the DIPTERA where they

are on the mesothorax, and RHIPIPTERA where they

are on the metathorax ; the other wings in these insects

being rudimentary. Most insects, however, have four

available wings, which are membranous and scaly in

the LEPIDOPTERA, naked and unequal in the HY-

MENOPTERA, or naked and reticulated with ramified

tracheæ in the NEUROPTERA. Some insects have the

anterior pair of wings half membranous and half con-

solidated, as the HEMIPTERA, where the buccal ap-

1
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paratus is constructed for sucking. In many which

have themandibles and maxillæ adapted for masticating

hard substances, the anterior pair of wings form com-

plete solid elytra which cover and protect the posterior

membranous pair, as in the ORTHOPTERA, the DER-

MAPTERA, and the immense order COLEOPTERA where

the various systems of the body have attained their

most concentrated and developed form.

CLASS XII .ARACHNIDA.-Articulated animalsbreath-

ing by tracheæ or by air-sacs, without antennæ, or

compound eyes, or wings, or metamorphosis ; generally

with four pairs of legs ; the segments of the head and

thorax are united, so that the trunk consists of only

a cephalo-thorax and abdomen, as seen in the lycosa

tarentula (Fig. 15.) Their mouth is provided with a

FIG. 15.
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pair of mandibles and maxillæ, a labium and labrum

and a pair of jointed palpi often extended like short

feet. The organs of vision are simple ocelli, and the

stigmata, confined to the abdomen, are only from two to

eight in number. They are cunning, powerful, active,

carnivorous animals, often provided with poison-instru-

ments to overcome their prey, or with secretions adapted

to form nets to entangle them ; they are oviparous, with

the sexes separate and often remarkably distinct in

external form. They are divided by their respiratory

organs, into TRACHEATA which breathe by ramified

tracheæ, as the phalangium, where there are only two

abdominal stigmata ; and PULMONATA which breathe

by pulmonary sacs opening by 2-8 transverse abdo-

minal stigmata, as in the scorpions and spiders. In

many parasitic and microscopic species the respiratory

organs have not been detected.

CLASS XIII . CRUSTACEA.-Articulated animals with

five or more pairs of articulated members, breathing

by branchiæ, with two pairs of antennæ, and two com-

pound eyes. The segments of the head and thorax

and pro-abdomen are generally united; those of the

post-abdomen are moveable,and the exterior shell is gene-

rally hard and calcareous. The mouth is furnished

with a pair of palpigerous mandibles five pairs of

palpigerous maxillæ, the two exterior pairs of which

are sometimes in form of feet, a labrum and tongue.

They are mostly aquatic, carnivorous, and predaceous

animals, with a short and straight intestine, without

salivary or pancreatic glands, and with a large con-

glomerate liver. The circulation is aided by a muscular

ventricle, and the branchiæ are sometimes external,
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attached to the false feet under the post-abdomen,

sometimes concealed under the sides of the carapace.

The sexes are separate, and the organs of generation are

double and symmetrical in both sexes. They are divided

into orders chiefly by characters derived from the feet

and the respiratory organs. The lowest forms of crus-

tacea are generally small, jawless, parasitic, suctorial,

binoculous species, with prehensile antennæ, and termed

PECILOPODA from the anisopodous character of their

segments, the feet of different segments being pre-

hensile, or natatory, or branchial, or ambulatory. The

BRANCHIOPODA have the branchiæ attached to nu-

merous pairs of similar feet, they possess mandibles

and maxillæ, and are generally small, monoculous or

binoculous animals, with a large carapace enveloping the

whole body. The numerous extinct family of trilobites,

where the carapace and segments are generally trilobate

above, appear to have belonged chiefly to this order.

In the ISOPODA there are seven pairs of similar un-

guiculated feet attached to seven moveable segments

behind the cephalic. The LÆMODIPODA have the an-

terior pair of feet attached to the cephalic segment ;

they have no post-abdominal branchiæ, the eyes are

sessile and the mandibles without palpi. In the AM-

PHIPODA the mandibles are palpigerous, the branchiæ

are attached to the post-abdominal feet, the eyes are

sessile, and the first pair of feet are attached to the first

thoracic segment. The cephalic segment is free, and

supports large pediform maxillæ in the STOMAPODA,

where the branchiæ are attached to natatory post-

abdominal feet. The highest order consists of the

DECAPODA which have ten ambulatory feet, the cephalic

CC
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cealed under the
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viatilis (Fig . 16.)

In the highest

brachyourous
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vous system, cor-

responding with

the increased la-

teral develop-

ment andthelon-

gitudinal short-

eningurofobthe

trunk, has alrea-

dyalmostassum-
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sub-kingdom.s
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FOURTH SUB-KINGDOM.

CYCLO-GANGLIATA OR MOLLUSCA .

In the molluscous classes of animals, the trunk of
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the body is not articulated nor possessed of articulated

members ; it is generally short and broad, without in-

ternal skeleton, and covered with apermanent calcareous

or cartilaginous shell. These animals are all aquatic,

excepting a few pulmonated gasteropods, and they

breathe by distinct branchiæ; they are not provided

with articulated antennæ, or palpi, or transverse maxillæ,

but in their alimentary canal, their glandular and cir-

culating organs, they present a higher type of de-

velopment than the diplo-gangliata. They are generally

slow-moving or fixed, with a low condition of the

organs of relation, and deficient in the bilateral sym-

metry so marked in the diplo-neurose, the diplo-gan-

gliated and the encephalated divisions of the animal

kingdom. They are provided with an auricle and ven-

tricle, one or both of which cavities are sometimes

divided, and their glands are generally conglomerate.

The moto-sensitive axis of the nervous system has

seldom a rectilineal longitudinal disposition, but is gene-

rally concentrated around the entrance of the œsophagus,

as seen in that of the bulla lignaria (Fig. 17.) where the

great cephalic gangliated ring (e . e. f.f.) enveloping the

œsophagus, sends numerous nervous branches to other

ganglia irregularly distributed throughthe body. In the

tunicated and conchiferous animals, the moto-sensitive

columns are disposed chiefly beneath the alimentary

canal; in the gasteropods and the pteropods they are

more concentrated around the œsophagus ; and in the

more elevated forms of cephalopods they at length mount

to that supra-œsophageal position which they preserve

in all the vetebrata where they cease to surround the

alimentary canal. From the high development of the

CC2
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cerebral ganglia and their circular distribution around

the œsophagus, the term CYCLO-GANGLIATA is applied

to this sub-kingdom, which is subdivided chiefly by

differences of outward form, and comprehends the five
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classes, Tunicata, Conchifera, Gasteropoda, Pteropoda

and Cephalopoda .

CLASS 14. TUNICATA . The tunicated animals are

soft, aquatic, acephalous mollusca, destitute of external

or internal calcareous shell, breathing by reticulate

branchiæ lining an internal sac, and having the body

enveloped in an elastic tunic furnished with at least two

apertures. The exterior close cartilaginous tunic is lined

with a muscular mantle, the respiratory orifice is fre-

i

b

FIG. 18.

d

quentlysurrounded

with sensitive ten-

tacula, as seen in

the cynthia dione

(Fig. 18. a . c.), and

sometimes with co-

loured ocularpoints,

and the mouth or

entrance of the œso-

phagus (18 g.) is

placed atthebottom

m

f

k of the respiratory

cavity, as in con-

chifera . The res-

08080

f

piratory currents,

by which food is

brought to the

mouth, are pro-

duced by vibratile

ciliadisposed on the

branchiæand on the

liningmantle, as in

other mollusca. The

mouth is destitute

of masticating, sa-

livary, and sensitive
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organs, the stomach is always furnished with a liver

(18. h.), and the rectum ( 18. i.) opens near the respiratory

vent (18. b.) These animals are entirely marine, and

feed on the minute organic particles suspended in the

ocean. They often unite organically with each other to

form compound animals, and are divided into two orders

founded on this difference of condition. Those more

simple forms which are organically united, as the salpa,

constitute the order SALPARIA ; and those of a higher

internal development, which continue isolated by their

external tunic, as the ascidia, form the order ASCI-

DIARIA .

CLASS XV. CONCHIFERA.-Acephalous, aquatic mol-

lusca, covered with a bivalve or multivalve shell breath-

ing by four internal pectinated laminæ. The mouth,

as in the tunicata, opens at the bottom of the respiratory

sac, and leads by a short œsophagus to a gastric cavity

perforated by numerous ducts of alarge conglomerate

liver. The lips are extended laterally to form two pairs

of pectinated tentacula, and numerous eyes are some-

times developed around the margins of the mantle. The

circulation is aided by a bifid or a divided auricle, and by

a muscular ventricle which is also sometimes divided

and is generally perforated by the rectum. These

animals are oviparous, without mutual excitement,

and are often fixed by their shell, or by byssus, or

by burrowing in hard substances. Their shells are

permanent, solid, laminated, connected by ligament, and

moved by one or more adductor muscles which leave

impressions on their inner surface. Those which are

narrow longitudinally, and have but one muscular im-

pression on the valves, as the spondylus (Fig . 19. 1.) and

the anomia ( 19. 2.) form the order MONOMYARIA.
In 1
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the order DI-

MYARIA the

shell is extend-

ed longitudi-

nally, and there

are two impres-

sions on the

valves from ad-

ductor mus-

cles, as seen

in the arca

barbata (19.3.)

To the former

of these orders may be referred the rudista and the bra-

chiopoda.

CLASS XVI. GASTEROPODA.-Body invertebrate and

inarticulate, provided with a head which for the most

part supports tentacula and simple eyes, and furnished

with a muscular foot extended under the abdomen and

adapted for creeping. They possess a systemic auricle

and ventricle ; the respiration is generally by branchiæ,

disposed on the exterior surface or in an open cavity;

a few respire by a pulmonary sac ; and the body is

for the most part covered with a univalve unilocular

solid shell. Most of these animals are marine, several

inhabit fresh waters, and a few reside on land ; some

are entirely naked, some possess an internal dorsal

shell, in some the external shell is without operculum,

but most have a turbinated and operculated shell. The

form of one of the testaceous gasteropods, the cypræa

tigris, is seen in (Fig. 20.) where the foot (g. g.), the

head (b.) , and the tentacula (a. a.) are extended, and

the shell (h.) is partly enveloped by the sides of the
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mantle (e.) In the nervous system they present a

greater concentration of the moto-sensitive axis around

the œsophagus, and agreater development of the sym-

pathetic ganglia in the abdomen than the acephalous

classes. The carnivorous species are generally provided

with a muscular proboscis embracing the buccal teeth,

and have often the sexes distinct. The phytophagous

forms have most generally the teeth placed on the ton-

gue or lips, and have often the sexes united, with or

without mutual impregnation. The gasteropods may be

divided into three orders by the forms of their respiratory

organs and of their external covering. Those which

breathe by branchiæ unprotected by an external or in-

ternal shell form the order NUDIBRANCHIA ; those

branchiated species which have these organs protected

by an external or internal calcareous covering may be

grouped under the term TECTIBRANCHIA ; and those

are called PULMONATA which respire by means ofa pul-

monary sac. The position and forms of the branchiæ

and of the shell are too numerous and diversified to

render a further multiplication of orders, founded on

such characters, of any practical utility in this class.

CLASS XVII . PTEROPODA.-Body organized for

swimming, mantle closed above, branchiæ external, no

muscular foot for creeping ; shell, when present, always

thin, pellucid, unilocular and inoperculate. These small

soft floating animals are entirely marine, and swim

by the contractions of two lateral musculo-cutaneous

fins which support the branchiæ or vascular plexuses

for respiration. The fins, as in cephalopods, are with-

out rays, and the head is generally provided with

retractile or sheathed tentacula, and sometimes with
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eyes. They are provided with salivary glands, and

a conglomerate liver which surrounds the stomach ;

the heart consists of an auricle and ventricle ; the

moto-sensitive axis embraces the œsophagus ; and

the sexes are united. Those which have a testaceous

covering, as the cleodora (Fig. 21. C.) and the Cuvieria

(Fig. 21. D.), form the order thence called THECOSO-

MATA ; and those which are destitute of shell, as the clio

(Fig. 21. A.) and the pneumodermon (Fig . 21. B.) compose

the order GYMNOSOMATA.

CLASS XVIII. CEPHALOPODA.-Free, aquatic, mol-

luscous or cyclo-gangliated animals, with feet disposed

around the head, respiring by internal branchiæ, and

having the abdominal cavity enveloped by a muscular

mantle open anteriorly. They are entirely marine, pre-

daceous in their habits, provided with twò powerful

mandibles which move vertically and with salivary,

pancreatic, and biliary glands. They swim by musculo-

cutaneous expansions placed along the sides of the

trunk or between the feet, and which are not supported

by rays. The body is generally naked, sometimes

covered with a polythalamous or monothalamous and

inoperculate shell, sometimes furnished with an internal

dorsal or calcareous shell, and is supported withan internal

organized cartilaginous skeleton. The brain surrounds

the œsophagus, and generally sends back two sym-

metrical dorsal moto-sensitive columns. The sympathetic

ganglia are contained in the abdominal cavity as in

other molluscous classes ; there are two eyes, and gene-

rally two tentacula. There are commonly three distinct

gastric cavities. There are two pairs of conglomerate

salivary glands ; the liver is of great size and pours
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its secretion, with that of the pancreatic follicles, into

the stomach, as in other mollusca ; there is always

a strong muscular systemic ventricle, and the au-

ricle is cleft, and placed at the commencement of the

branchial arteries ; the sexes are separate, excepting in.

the lowest foraminiferous forms ; and the naked cepha-

lopods are provided with an excretory anal ink-gland as

a means of protection. Those testaceous cephalopods

in which the septa of the shell are perforated by a

simple foramen, compose the order FORAMINIFERA .

In the SYPHONIFERA the chambres of the shell com-

municate by means of one or more syphons pro-

longed from the septa. The highest order of this

class is termed CRYPTODIBRANCHIA from the species

belonging to it having two lateral symmetrical branchiæ,

like most of the pteropods, but concealed in the abdo-

minal cavity. An example of this class and of the

highest order is seen in the annexed (Fig. 22.) of

the argonauta argo, where A represents the animal

swimming with its two posterior feet (h .) raised, and the

other six feet (n. f.) extended over the margin of the

shell. The same animal, removed from its shell, is

represented at B ; and C represents the ovum con-

taining the developing embryo and its rudimentary

shell (a . )

FIFTH SUB-KINGDOM.

ENCEPHALATA OR VERTEBRATA .

In the red-blooded or vertebrated classes of animals,

forming the highest sub-kingdom, the great moto-sen-

:
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sitive nervous axis no longer surrounds the œsophagus,

nor is perforated by the alimentary canal, but occupies

entirely a dorsal position with relation to the digestive

organs. It consists of four parallel approximated fibrous

columns which always develope anteriorly a medulla

oblongata, optic lobes, and cerebral hemispheres, as

seen in the annexed Fig. 23. of the spino-cerebral

axis of man. There is always an internal organised

skeleton, and the body of these animals is most extended

longitudinally, and presents great bilateral symmetry in

all the organs of relation, as in the articulated classes .

This primary division of the animal kingdom is termed

ENCEPHALATA, from the brain being here enclosed in

an osseous cavity, distinct from that which contains the

nutritive organs and the great axis of the sympathetic .

The sensitive columns are peripheral or external, and

the motor columns are placed centrad or next the

alimentary canal, as in the articulata, and there are

double organs of five distinct senses. The lateral organs

of motion never exceed two pairs. The alimentary

canal is always provided with a distinct gastric cavity,

a buccal and anal orifice, and pancreatic and hepatic

glands. The heart consists of two or more cavities,

the blood is red coloured, there are distinct chyliferous

vessels, two kidneys, and a spleen, and there are always

organs appropriated to respiration. The primary di-

visions of this sub-kingdom are founded chiefly on

differences of the generative, the sanguiferous and the

tegumentary organs, and five classes are established ;

viz. PISCES, AMPHIBIA, REPTILIA, Aves and MAM-

MALIA.

CLASS XIX. PISCES.-Fishes are cold- and red-
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blooded, oviparous, vertebrated animals, with one au-

ricle and one ventricle of the heart, breathing by per-

manent branchiæ, and with fins for progressive motion.

The vertebral column and cranium are cartilaginous

or imperfectly ossified, continued in the same straight

line, and enclose a lengthened moto-sensitive spinal

cord, a large lobed medulla oblongata, large undivided

optic lobes, small smooth cerebral hemispheres, and

distinct olfactory tubercles, extended also on the same

plain, and almost always a small median lobe of the

cerebellum. The hands and feet are formed like fins

for swimming, and progressive motion is effected chiefly

by the lateral movements of the posterior coccygeal

vertebræ, which have their spinous processes directed

backwards to support a caudal fin, as seen in the an-

nexed Fig . 24. of the skeleton of the perch. The bodies

of the vertebræ are concavo-concave ; there is no sa-

crum, the pelvic arch is not attached to the vertebral

column, the fins are supported by rays prolonged from

the skeleton, and the skin is generally covered with la-

minated calcareous scales. The mouth destitute of sa-

livary glands and furnished generally with several rows

of irregular fangless teeth, leads by a short and wide

œsophagus to a capacious gastric cavity, from which

a short and equal alimentary canal, without cæcum-

coli, extends to the cloaca where the genital organs

of both sexes also terminate. A large conglomerate

liver opens generally by a single duct immediately

beyond the pyloric valve, where also a pancreas, con-

glomerate in the cartilaginous species and follicular

in the osseous fishes, opens into the beginning of the

duodenum. The bilocular heart of fishes is generally
1
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preceded by a distinct sinus venosus ; it is always

succeeded by a bulbus arteriosus ; it transmits the

venous blood of the system entirely through the

branchiæ, and the trunks of the branchial arteries and

veins do not communicate by anastomosing canals.

The lungs are generally present in form of a simple

air-sac communicating by a ductus pneumaticus with

the anterior part of the alimentary canal, and seldom

assist in respiration. The sexes are separate, and im-

pregnation sometimes takes place internally, but most

commonly when the ova are separated from the body of

the female. The class of fishes is divided into orders

by characters taken from the structure of the fins,

the gills, the jaws, the general condition of the

skeleton, and the following six orders have been

established, viz . CYCLOSTOMI, PLECTOGNATHI,

LOPHOBRANCHII, MALACOPTERYGII, ACANTHOFTE-

RYGII, and PLAGIOSTOMI.

CLASS XX. AMPHIBIA.-The amphibious animals are

cold- and red-blooded, oviparous pulmonated vertebrata

with three cavities of the heart, with a naked skin, and

breathing in the young state by branchiæ. Like fishes,

they are destitute of claws on the feet, and like them

theypossess, in their larva state, a bilocular heart which

transmits the entire venous blood of the system through

thegills, andvertebræ with concavo-concave bodies. They

commence their larva state as fishes, and undergo various

degrees ofmetamorphosis in advancing towards the con-

ditionof reptiles; hence the designation amphibia applied

tothismostmutable classofvertebratedanimals. Thebones

ofthese animals are still imperfectly ossified, the ribs are

DD
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either entirely wanting, as in the frog, Fig. 25. or are

very short, as in the salamander; the pelvic arch is nearly

or entirely free, and the atlantal and sacral members

are often imperfectly developed or wanting. They are

predaceous animals, subsisting generally on worms,

larvæ of insects, or naked mollusca, which they swallow

entire from the imperfect condition of their masticating

organs. The respiration effected through their naked

secreting and sensitive skin compensates for the im-

perfect development or the limited use of the lungs,

especially during submersion or hybernation. Many

retain the gills through the whole of life, along with

effective pulmonic cavities, and these aquatic species com-

pose the order PERENNIBRANCHIA. Those which lose
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the branchiæ by their metamorphosis, form the higher

order CADUCIBRANCHIA, some of which reside con-

stantly in the water, others occasionally, and others

continue on land. The genital organs are double and

symmetrically developed in both sexes, and impreg-

nation is effected externally, as in fishes .

CLASS XXI . REPTILIA.-Reptiles are cold- and red-

blooded oviparous vertebrated animals, with three

distinct cavities of the heart, breathing solely by lungs,

never possessing gills in the young state, covered with

scales, and with the means of internal impregnation .

Some of these pulmonated animals reside constantly

in the water, most are terrestrial ; their lungs and left

auricle are larger than in the amphibia, and the toes are

almost always provided with claws. The skeleton is

more consolidated by ossification ; the bodies of the

vertebræ are concavo-convex,the longbones are filledwith

cancelli, the cranial sutures are more firm ; the sacrum is

composed of more than one vertebra, and the ex-

tremities, when present, are more firmly connected with

the vertebral column thanin the amphibia. They have

a small cerebellum, languid muscular irritability, great

tenacity of life, a muscular septum dividing more or

less the cavity of the ventricle, and an undivided ab-

domino-thoracic cavity. The generative organs are

double and symmetrical in both sexes ; impregnation

takes place internally, the ova are hatched on land,

and the instincts of the parent generally extend to the

protection of the young. Those which have no atlantal

or sacral extremities perceptible externally, as the ser-

pents Fig. 26. compose the order OPHIDIA. In the

order SAURIA, the ribs are moveable, and there are one

DD2
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or two pairs of external members. The CHELONIA

are those which have the ribs immoveable.

FIG . 26.

CLASS XXII. AVES .-Birds are warm- and red

blooded, oviparous, vertebrated animals, with four dis-

tinct cavities of the heart, breathing both by their

pulmonary and systemic vessels, covered with feathers,

and with their arms constructed for flight . Their

bones are the most dense and compact in texture,

and the most extensively anchylosed, of all the ver-

tebrata ; instead of marrow they are generally filled

with air admitted from the cells of the lungs. The

coracoid bone reaches the sternum, the tympanic bone

is moveable, the tarsal bones are generally deficient

as seen in the annexed Fig. 27 of the vultur fulvus,

and in place of teeth the jaws are covered with horny

mandibles, as in chelonian reptiles. The thoracic and

abdominal cavities are not separated by a muscular

diaphragm, and the lungs, forming an undivided lobe

on each side, are fixed by the pleura to the ribs and

vertebræ. The tracheal rings are complete and ossi-

fied, the bronchi traverse the lungs and terminate in the
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abdominal air cells, and the last rings ofthe trachea form

an inferior larynx. The cerebral hemispheres are des-

titute of convolutions, the optic lobes are of great

size, hollow internally and undivided externally, and

the cerebellum is large and sulcated. The alimentary

canal is generally furnished with a crop, a glandular in-

fundibulum, a muscular gizzard, two cæca-coli, and with

salivary, pancreatic and hepatic organs. The right ven-

tricle is furnished with a thick muscular tricuspid valve,

and the aorta descends on the right side. The sexes

are separate, with internal impregnation, and the genetal

DD3
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organs terminate, with the intestine, in a cloaca, which

is not extended outwards to form an allantois and

placenta in the embryo. The organs of generation are

double and symmetrical inthe male and generally un-

symmetrical and sinistral in the female. The chorion

of the ovum is calcified, and development is effected

by incubation. This great natural family of feathered

vertebrata is divided into orders by characters taken

chiefly from the organs of prehension and locomotion.

The following have been, thus established, viz. PAL-

MIPEDES, PINNATIPEDES GRALLATORES, ALECTO-

RIDES, RAPACES, OMNIVORE, INSECTIVORE, GRA-

NIVORE, CHELIDONES, ALCYONES, ANISODACTYLI,

ZYGODACTYLI, GALLINE, and CURSORES which ap-

proach the nearest to mammalia.

CLASS XXIII. MAMMALIA.-Mammiferous animals,

are warm- and red-blooded, viviparous vertebrata, with

four distinct cavities of the heart, free lungs in a

thoracic cavity separated by a muscular diaphragm from

the abdomen, the surface of the skin more or less

covered with hair, and with mammary glands for the

lactation of the young after birth. The form and ar-

ticulations of the bones are generally adapted for the

horizontal position of the trunk, as seen in the skeleton

of the fossit Elk, Fig. 28. The long bones have thick

parietes, and distinct internal cavities filled with marrow

Thebodiesofthe vertebræ unite byflat surfaces, the tym-

panic bone is fixed, the jaws are generally furnished

with teeth lodged in deep alveoli, the coracoid bone

rarely reaches the sternum, and the sternum separates

the clavicles on the median plain. The brain presents

large lateral ventricles, a corpus callosum, tuber an-
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nulare, numerous superficial convolutions, and covered

optic lobes divided each by a transverse sulcus. The

alimentary canal is long, the colon distinct and with

a single cœcum, and the anal opening is generally

distinct from the urinary and genital passages . The

tricuspid valve is thin and membranous, the aorta

descends on the left side, there is no inferior larynx,

the epiglottis is distinct, and the bronchi continue car-

tilaginous into the lungs and terminate in these organs.

There is always a urinary bladder, and the urethra in

the male passes through a tabular penis. The organs

of generation are double in both sexes, symmetrical

in the male and very rarely unsymmetrical inthe female.

The oviducts commonly unite at their lower part

for a greater or less extent to form a uterus, in

which the ovum resumes its attachment to the parent

by a placenta developed from the allantois, and

is hatched. The orders of mammalia are generally

founded on trivial differences of outward form, and

they are classified, as in birds, according to their sup-

posed degrees of development, thus : CETACEA, RU-

MINANTIA, PACHYDERMA, MONOTREMA, EDENTATA,

RODENTIA, MARSUPIALIA, CARNIVORA, INSECTI-

VORA, CHIROPTERA, QUADRUMANA, BIMANA.
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TABULAR VIEW

OF THE

CLASSIFICATION

GF THE

ANIMAL KINGDOM.

REGNUM. ANIMALIA.

1. SUBREGNUM. CYCLONEURA VEL RADIATA.

1. CLASSIS. PORIPHERA.

Ordo 1. Halinida Ordo 3. Keratosa.

2. Leuconida

2. CLASSIS. POLYPIPHERA.

Ordo 1. Carnosu

2. Vaginata

3. Retiformia

Ordo 4. Lamellifera

5. Corticifera.

3. CLASSIS. MALACTINIA.

Ordo 1. Ciliograda

2. Physograda

Ordo 3. Palliograda

4. CLASSIS. ECHINODERMA.

Ordo 1. Crinoida Ordo 3. Echinida

2. Asterida 4. Holothurida.

2. SUBREGNUM. DIPLONEURA VEL HELMINTHOIDA

5. CLASSIS . POLYGASTRICA .

Ordo 1. Anentera Ordo 3. Diacala.

2 Cyclocæla

6. CLASSIS . ROTIFERA.

Ordo 1. Loricata
1 Ordo 2. Nuda.

t
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7 CLASSIS. SUCTORIA,

Ordo 4. Acanthocephala

5. Nematoidea

6. Epizoa.

Ordo 1. Cystica

2. Cestoidea

3. Trematoda

8. CLASSIS. CIRRHOPODA .

Ordo 1. Balanida

9. CLASSIS. ANNULIDA

Ordo 2. Anatifida.

Ordo 3. Dorsibranchia

10. CLASSIS.

Ordo 1. Chilognatha

Ordo 1. Thysanoura

2. Parasita

Ordo 1. Apneumata

2. Cephalobranchia 4. Pulmonata,

3.SUBREGNUM.DIPLOGANGLIATA VEL ENTOMOIDA

Ordo 2. Chilopoda

11. CLASSIS. INSECTA.

Ordo 7. Hymenoptera

8. Neuroptera

MYRIAPODA.

1

3. Syphonaptera 9. Hemiptera

4. Diptera 10. Orthoptera

5. Rhipiptera 11. Dermaptera

6. Lepidoptera 12. Coleoptera.

12. CLASSIS. ARACHNIDA,

Ordo 1. Tracheata

Ordo 1. Pæcilopoda

Ordo 2. Pulmonata.

13. CLASSIS. CRUSTACEA .

Ordo 5. Amphipoda

2. Branchiopoda

3. Isopoda

4. Læmodipoda

6. Stomapoda

7. Decapoda

4. SUBREGNUM. CYCLOGANGLIATA VEL

MOLLUSCA.

14, CLASSIS , TUNICATA.

Ordo 1. Salparia Ordo 2. Ascidiaria

15. CLASSIS. CONCHIFERA .

Ordo 1. Monomyaria 1 Ordo 2. Dimyaria.
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16. CLASSIS .

Ordo 1. Nudibranchia

2. Tectibranchia |

GASTEROPODA .

Ordo 3. Pulmonata.

PTEROPODA.17. CLASSIS .

Ordo 1. Thecosomata
Ordo 2. Gymnosomata.

18. CLASSIS. CEPHALOPODA .

Ordo 1. Foraminifera Ordo3. Cryptodibranchia

2. Syphonifera

5. SUBREGNUM. ENCEPHALATA VEL VERTEBRATA

19. CLASSIS. PISCES .

Ordo 1. Cyclostomi Ordo4 Malacopterygii

2. Plectognathi

3. Lophobranchii

20. CLASSIS .

Ordo 1. Perennibranchia |

21. CLASSIS.

Ordo 1. Ophidia ,

5. Acanthopterygii

6. Plagiostomi.

AMPHIBIA.

Ordo 2. Caducibranchia.

REPTILA.

2. Sauria

Ordo 3. Chelonia

22. CLASSIS. AVES .

Ordo 1. Palmipedes Ordo 8. Granivora

2. Pinnatipedes

3 Grallatores

4. Alectorides

5. Rapaces

9. Chelidones

10. Alcyones

11. Anisodactyli

12. Zygodactyli

6. Omnivore

7. Insectivoræ

23. CLASSIS . MAMMALIA.

Ordo 1. Cetacea

2. Ruminantia

3. Pachyderma

4. Monotrema

5. Edentata

6. Rodentata

13. Gallinæ

14. Cursores

Ordo 7. Marsupialia

8. Carnivora

9. Insectivora

10. Chiroptera

11. Quadrumana

12. Bimana.



NOTICE

OF

NEW CHEMICAL SUBSTANCES,

DISCOVERED DURING THE PAST YEAR

BY ROBERT D. THOMSON, M.D.

THE progress ofchemistry, during the past year, has

perhaps beenmore considerable than during that which

preceded it. In a notice like the present, it is only pos-

sible to describe cursorily the more simple new com-

pounds which have been obtained by chemists. The

compounds formed by combinations of these substances ,

as well as the discovery of new salts of acids and bases

already known, with important facts resulting from the

experience of chemists, would occupy a volume instead

of a sheet and the present state of chemistry, in this

country, would not warrant the publication of such a

work. The Jahresbericht of Berzelius is of this descrip-

tion; but its appearance in this country, generally two

years after the eriod of which it treats, renders it com-

paratively of little utility either to the scientific

practical chemist. In the absence of such sources of

information perhaps the present notice may not be

destitute of its advantages, and, at least, it will afford

facilities to those who wish for further knowledge by

or
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referring them to the original periodicals from which the

facts here described have been derived.

In presenting an account offoreign chemical discoveries

to English readers, there are several points to which the

person who undertakes the task must direct either his

ownattention or thatof his readers in order that nomisun-

derstanding may arise fromconfounding various theories .

In the present paper,theformulæ havebeengiven as stated

by their authors, so that under every substance, the peculiar

theory which each author embraces is embodied. In all the

continental formulæ, two atoms of hydrogen represent

one English atom of hydrogen, all the continental che-

mists considering water to be a compound of one atom

oxygen and two atoms hydrogen. This is not the place

to enter into a discussion of this point further than to

state that there are two arguments which would appear

to favour the continental view of the question. 1. That

in all cases of gaseous combination, a volume of the

combining gases is equivalent to an atom. Water con-

sists of 1 vol. oxygen + 2 volumes hydrogen ; unless

therefore it constitutes an anomaly, it does not appear

why the composition should not be 1 atom oxygen

+2 atoms hydrogen. 2. According to the law ofDulong

and Petit, the specific heats, of all bodies when multi-

plied by their atomic weight give the constant quantity

375. This number is very curiously attached to all

atoms, and would almost tempt us to consider it as the

atomic weight of heat, for it enables us to determine

the number of atoms in a compound. The atomic weight

of water is 1'125, and its specific heat is 1. The two

terms multiplied together, give us 1'125 as the product.

If we divide this result by 2, the number of atoms in
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water, according to English views, the quotient is 5625,

an unsatisfatory result. But if the divisor be 3, the

number of atoms of which water consists according to

continental chemists, then we have 1.125÷ 3 = 375

the very number which we obtain in simple bodies. There

is every reason to believe that when the analogy which

hydrogen bears to the metals is further investigated,

this subject will be fully elucidated. Besides these ar-

guments there are several other reasons in favour of the

continental theory. The principal object in retaining

the English views, is the greater simplicity thrown over

the composition of otherwise intricate compounds . How-

ever, in the present paper, the formulæ of the respective

authors have been retained with the per centage in

analysis when it is given in order that the reader may

calculate for himself, and consider the propriety of

adopting or rejecting the views given. In the table at

page 115, the British and continental atomic weights

are stated in parallel columns, which will facilitate the

calculation.

ACIDS.

1. Sulpho-glyceric acid, was obtained by Pelouze, by

acting upon glycerine, the sweet principle of oils with

sulphuric acid. Concentrated sulphuric acid was brought

incontact with half its weight of glycerine ; the mixture

was cooled, diluted with water, saturated with lime and

filtered; a syrupy mass was obtained, from which, on

cooling, crystals of apeculiar salt of lime separated,

which were very soluble in water, and in which re-agents

EE
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exhibit the presence of sulphuric acid. Pelouze terms

the acid of this new salt, sulpho-glyceric acid. Sulpho-

glycerate of lime, when dried at 233º consists of 2 atoms

sulphuric acid, 1 atom of lime, and 1 atom ofglycerine,

(C6 H16 O6) which has lost an atom of water ; its for-

mula being CaO C6 H14 Os, forming an analogous case

to that ofthe production of sulphovinic acid, where the

alcohol loses an atom of water in order to combine with

2 atoms sulphuric acid. Whensulpho-glycerate of lime

is dissolved in water and treated with oxalic acid, the

acid remains inthe form of a colourless liquid. It readily

decomposes the carbonates and produces with bases a

series of remarkable salts, which are easily decomposed.

Sulpho-glycerate of lime crystallizes in needles, has a

bitter taste, and is soluble inless than its weight ofwater.

It begins to decompose at 284º and gives out a vapor

which affects the eyes strongly. It leaves a residue of

sulphate of lime. The sulpho-glycerates of lime, barytes

and lead have been analysed, and consist of 1 atom

oxide and 1 acid . *

2. Citricic acid. In preparing pyro-citric acid, Baup

has ascertained that besides a spirituous liquid and a

bituminous oil, pyro-citric acid is not the only substance

which is formed, but thatthere is another acid produced.

To obtain it, the liquid product of the distillation of ci-

tric acid is to be evaporated and crystallized several

times, until small needles make their appearance. This

is the new acid which Baup terms citricic, reserving that

of citribic for the pyro-citric acid of Lassaigne. Citricic

acid has no smell ; it crystallizes in rhomboidal octahe

* L'Institut, July, 1836. + Ibid.
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drons; its primitive form is a right rhomboidal prism ; it

is soluble in water, alcohol and ether. When heated to

212° it does not lose its water of crystallization, at 322°

it passes into a colourless liquid, which crystallizes in

plates oncooling. Its composition is C10 H 04. When

it combines with bases, it loses an atom ofwater and be-

comes C10 H4 O3. It is isomeric with citribic acid ; it

precipitates the acetates and subacetates of lead, and

turns the salts of iron red; citricates of potash and soda

are deliquescent; bicitricate of ammonia crystallizes with

different quantities ofwater, and forms two distinct hy-

drates.

3. Compound of sulphuric and sulphurous acids . Rose

has ascertained that when these two acids are brought

in contact in an anhydrous state, a colourless liquid is

formed which evaporates when exposed to the air, giving

out thick fumes and a smell of sulphurous acid ; it is de-

composed with great facility even by the smallest traces

ofvapour ofwater ; with agreater quantity ofwater, sul-

phurous acid gas is disengaged with considerable effer-

vescence. Ammoniacal gas when dry gives with this li-

quid a mixture of sulphite ofammonia and anhydrous

sulphuric acid; the formula is 2SO3 +SO2, the percentage

being: sulphuric acid 7142, sulphurous acid 28.58* .

4. Sulphotartaric acid. According to Fremy, when tar-

⚫taric acidpounded, is added to concentrated sulphuric

acid, themass becomes syrupy. On saturating this mass

with chalk, a liquid is obtained which contains a salt of

lime, the sulpho-tartrate of lime very pure. The salt

is very soluble in water, but is decomposed by it, even

* Poggendorff's Annalen, No. 9, 1836.
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at the ordinary temperature. This new acid maybe iso-

latedby heatinga solution of the salt of lime with oxalic

acid; whenevaporatedit forms brilliant crystals ; it forms

soluble salts with lime, barytes, strontian, potash, soda

and ammoniawhich all crystallize readily. When treated

withnitric acid, they give origin to sulphuricand tartaric

acids.*

5. Sulpho-cholesteric acid. Discovered by Köninck has

some analogy with malic acid, forms crystallizable

salts withbases.t

6. Amygdalic acid. Amygdaline asubstance examined

by Liebig and described under neutral bodies, dissolves

in a cold solution ofbarytes water without decomposi-

tion; when heated, pure ammonia and nothing else is

given out; if this is performed in the open air, some

carbonate of barytes falls; the decomposition is com-

pletely effected after boiling for a quarter ofan hour.

Ifa current of carbonic acid be passed through the li-

quid stillhot, the free barytes is completely precipitated,

and the liquid after filtration, contains a neutral and fine

solutionof amygdalate of barytes ; when evaporated, it

is obtained as a gummy mass. Its atomic weight is

67.38; the formula of the acid is C40 H52 O24 , and its

atomic weight 57.81. It contains 2 atoms of oxygen

more than amygdaline, and 2 atoms ofhydrogen less.

Amygdalic acid may be viewed as acompound of for-

mic acid C₂H₂ O3, and of a substance C39 H52 0129

acombinationfrom which the bases separate 1 atom of

water; the acid is isolatedby means of sulphuric acid.‡

* L'institut, Sept. 1836.

+ Journ. de Pharm.,Aug. 1837.

† Ibid.
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7 Catechuic acid. This acid was obtained byBuchner

from catechu; Svanberg has lately examined it accurate-

ly, under the direction of Berzelius. The acid obtained

byBuchner's process is to be dissolved in water and

precipitatedby a solution of sugar of lead; the catechu-

ate oflead thus obtained is then to be decomposedby

sulphohydric acid. The precipitate is washed with water

ofthe temperature 194° ; the liquid on cooling deposits

the acid in apure white state ; it is a very feeble acid, it

does not precipitate gelatin ; it forms a precipitate with

acetate of lead, but none with acetate of barytes and ace-

tate of copper. Its atomic weight is 16.83, the formula

of the acid is C15 H10O5, or carbon 62.94, hydrogen

4.11, oxygen 32.95.*

8. Japonic acid. When catechuic acid is treated in

contact with air, with caustic potash, the solution

changes colour, becoming pink, redand thenblack. The

acid solutionwhen rendered caustic by an excess of po-

tash, being treated with acetic acid, equally in excess,

then evaporated to dryness, and the residue treated

with alcohol in order to dissolve the acetate of potash,

japonateof potash is obtained. The japonate is to be

dissolved in water; chloro-hydric acid is to be added in

such excess as to separate the acid. Japonic acid is

black and dissolves in very small quantity in cold water,

and not at all when dry; it dissolves when fresh readily

inhot water, and on cooling is precipitated in the form

ofblack grains. The solution reddens turnsol ; the acid

is insoluble in alcohol, and is not precipitated from its

solutions by acetic acid ; its salts do not crystallize. The

* Köngl. Vetensk. Acad. Handl. 1836.
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neutraljaponate ofpotash gives copious black precipi-

tates with chlorides of barium, calcium, aluminum,

glucinum and yttrium Itgives a green precipitate with

sulphate of copper, a black with nitrate of silver. The

atomic weight is 13.67, its formula C12 H, O₄ + HO,

its composition carbon 67.09, hydrogen 3.65, oxygen

29-26.*

4

9. Rubinic acid. When catechuic acid is dissolved in

carbonate of potash, and the liquid is exposed to the air

without applying heat, it becomes red and dries into an

amorphous mass which redissolves very readily inwater.

This substance is rubinate of potash mixed with an ex-

cess of carbonate of potash ; the rubinate is dissolved in

water and filtered ; acetic acid is added and the rubinate

precipitated by alcohol. It precipitates, when thus ob-

tained, the earthy and metallic salts red. Its atomic

weight is 23.51, and its formula C19 H12 09 ; its com-

position in numbers, carbon 58.53, hydrogen 3-19, oxy-

gen 38.28 .

The composition of these acids is analogous to some

others.

Anhydrous catechuic acid, 5 (C3 H₂) +50.

japonic acid, 4 (C, H₂) +40.

Metagallic acid (Pelouze), 2 (C₂H₂) +20.

Rubinic acid, 6 (C₂H₂) +90.

Metameconic acid (Liebig), 4 (C3 H₂) + 100.

10. Ampelic acid was obtained by Laurent from the

oils ofbituminous schist ; the oils whose boiling points

were between 176° and 302° were boiled with nitric acid.

In evaporating the acid,white flocks ofampelic acid se

ود

* Köngl. Vetensk. Acad. Handl. 1886.
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parate oncooling. It is white,without smell, very slightly

soluble in boiling water ; alcohol and ether dissolve it

readily. It fuses at 440°, and it sublimes, giving a white

powdercomposed ofmicroscopic needles ; it dissolves in

concentrated sulphuric acid, from which water precipi-

tates it. It forms very soluble salts with the alkalies . *

11. Tartralic acid. When tartaric acid is exposed to a

temperature of about342°, pyrogenous products are pro-

duced. The first modification is tartralic acid, consisting

ofC, H, O,t, its atomic weight one and a half times

that of tartaric acid.

12. Tartrelic acid. This is the second modification

producedby exposing tartaric acid to a temperature of

342°. Its formula is, according to Fremy, Cs H₃ 010,

or double that of tartaric acid.

13. Paratartralic, paratartrelic, and anhydrous para-

tartaric acids, are all modifications of paratartaric acid,

produced by exposure to heat in the same way as occurs

with tartaric acid.†

14. Sulpho-cetic acid, is formed by heating sulphuric

acid in contact with ethal, in a water bath, and agitating

the mixture. Sulphocetate of potash crystallizes in

plates. The formula ofthe acid is SO, HO + SO3, C64

H64 + HO, according to Dumas and Peligot.‡

15. Sulphindilic acid, is the name applied by Dumas

to the blue acid formed by the action of sulphuric acid

upon indigo. Its formula, according to him, is 2 SO3 +

C3 H10AZ2 O2. The purple substance which appears

during this reaction, he terms sulpho-purpuric acid. It is

* L'Institut, 214, 1837.

+ Journ. de Pharm. June, 1836.

† Ibid, 219, 1837 .
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represented by two atoms ofindigo, and two atoms of

sulphuric acid or by sulphindilic acid, with an atom of

indigo. The composition ofindigo, he finds the same as

former experimenters, viz.: carbon 73 , hydrogen4 ,

azote 10.8, oxygen 12.2.

16. Anilic acid. Dumas gives this name to the acid

formed by the action of nitric acid upon indigo, former-

ly termed indigotic acid. It has not the same radical as

indigo. Its formula is C28 Hg Az2 Og.

17. Picric acid. This is the last product ofthe action

ofnitric acid upon indigo or Welter's bitter. Dumas

has found its formula, C24H2AZ6 013 ; the proprie-

tyof this alteration in nomenclature is very question-

able.*

18. Enanthic acid. This acid was obtained byPelouze

and Liebig from the lees of wine, or rather from œnan-

thic ether which had been prepared from the latter.

When œnanthic ether (described under ethers) is boiled

with caustic potash, alcohol is disengaged and œnan-

thateofpotash remains behind. The acid readily sepa-

rates from the potash on the addition of dilute sulphuric

acid, and swims on the surface in the form ofa colour-

less oil . Whenwashed with hot water and with chloride

ofcalcium inthe cold or in vacuo over sulphuric acid,

it is in the state of hydrate ; when deprived of water it

consists ofcarbon74.71, hydrogen 11.33, oxygen 13.96;

its formula being C14 H26 O₂, and its atomic weight

14:32. Thehydrate at 13°2C has the consistence ofbutter ;

at ahigher temperature it melts into an oil destitute of

colour, it possesses no taste nor smell, is slightly solu-

* Journ. de Pharm. Jan. 1837.
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ble inetherand alcohol, reddens litmus paper: it dis-

solves in alkalies and forms salts. Biœnanthate ofpotash,

consists of fine silky crystals ; enanthate of potash is

obtained in a gelatinous mass, when ænanthic acid is

boiled in carbonate of soda, evaporated to dryness, di-

gestedwith alcohol and allowed to cool. It forms salts

alsowith lead, copper and silver. *

19 and 20. Chlorophenisic and chlorophenesic acids. The

first products of the distillation ofcoal tar, were col-

lected by Laurent; through the yellow oil thus obtained

chlorinewas passed for 24 hours ; the crystalline naph-

thaline was separated, chlorine was again passed through

the filtered oil for two days, by which it was thickened ;

it was then cooled with ice and decanted and distilled.

The oily productwas placed in a flask with concentrated

sulphuric acid, with which it was shaken till muriatic

acidfumes ceased to be emitted. The sulphuric acid was

then removed by a sucker, and the oil well washed with

water. The oil was then mixed with caustic ammonia

in a large balloon ; it became light and stiff by a slight

increase of temperature. The mass was boiled with dis-

tilled water, the boiling solution decanted on a filter and

the residual brown oil treated with ammonia and water ;

asomewhat brownish oil remained, which did not be-

come stiff on the addition of ammonia. The first aque-

ous solution on cooling deposited agranular crystalline

mass ; this was dissolved in water. Dilute nitric acid was

added in drops, a reddish coloring matter separated

which was filtered, the solution was then treated with

dilute nitric acid in slight excess, a gelatinous white

• Pharmaceutisches Central Blatt. No. 2, 1837.
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mass resulted which was washed, dried and distilled ;

the product of the distillation was chlorophenisic and

chlorophenesic acids ; these were separated by boiling

them with a slight excess of carbonate of soda, which

dissolves the chlorophenisic acid, and leaves the chloro-

phenesic acid in the form ofan oil. The chlorophenisate

of soda is decomposed by nitric acid, the acid remains ;

it is white, firm ; out ofhot solutions, in dilute alcohol

it crystallizes on cooling in long rhombic prisms ; it

melts at 44° and boils at 250° C, distilling over without

decomposition. It forms crystalline salts with ammonia,

barytes, etc. It consists of C12 HCl O2 + HO, or

carbon 35.34, hydrogen 1.93, chlorine 51· 17, oxygen

11.56, its atomic weight 25.95. Chlorophenesic acid is

oily, very soluble in alcohol andether; with caustic am-

monia, it gives a crystalline mass, whichbecomes oily on

exposure to the air. The composition of the acid is

C12 H3 Cl4+ H2O2, or carbon 42.35, hydrogen 2.88,

chlorine 40.89, oxygen 13.88 . But Laurent thinks his

specimenmayhave been impure ; he has drawn up the

following suite ofcompounds.

Phen (Benzine), C12H12-

Hydrate ofphen (creosote), C12 H12 + H4 O2 .

Phenase,

Nitrophenase,

Chlorophenase,

Chlorophenesic acid,

Chlorophenise,

•

Muriate of chlorophenise

(chloride ofBenzine),

Chlorophenisic acid,
•

C12 H10 O, unknown.

C12 H10 O + N2 O3, unknown.

C12H, Cl4, unknown.

C12Hg Cl4 +O2.

C12 H6 Cl6.

C12 H6 Cl +H Cl .

C12 H6 Cl6 + O2.*

* Pharm. Central Blatt. No. 11, 1837.
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21. Phosphomesitic acid, obtained by Dr. Kane, by

causing chloride of phosphorus to act upon acetone ;

it forms salts with soda crystallizing in rhombs, consist-

ing of P2 O5, C12 H10 O, Na O, H, O + SH, О.

22. Hypo-phosphomesitic acid. When iodohydrate of

mesitylene is formed by acting on acetone with iodine

and phosphorus, a mass of crystals remains in the re-

tort which are soluble in water, are very acid and form

salts capable of burning with a phosphorescent flame.

It consists of P₂ O, C12 H10 O.*

23. Carbomethylic acid. This acid has been obtained

by Dumas and Peligot by acting upon pyroxylic spirit

with carbonic acid. It is obtained in combination with

a new salt-carbomethylate of barytes . This salt consists

of BaOC₂O₂ + C₄H₁C, O₂H₂, O ; it is white, pearly, soluble

in water and quite permanent in air or in vacuo . When

dissolved in water it soon decomposes spontaneously

even at ordinary temperatures into carbonate of barytes,

carbonic acid and pyroxylic spirit. ↑

24. Bosopric acid. The writer has proposed this name

(βους and κοπρος, vaccæ fimus,) for the acid of cow-dung,

which Runge has termed cow-dung acid. A cow-dung

bath has been long employed to cleanse printed calico;

its principal use is to remove the superfluous quantity of

mordants and substances employed for thickening, which

do not adhere to the cotton, and thus prevent them from

precipitating upon those portions which are unprinted

and are intended to remain white. To understand the

action of cow-dung in this case, it is necessary to be

acquainted with its composition. Let fresh cow-dung be

agitated with 20 times its weight of water and filtered

* Journ. de Chim. Medic . June, 1837.

+ L'Institut, No. 202.
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through fine paper, let the clear dark brown solution

which passes through be mixed with asolution ofsulphate

of copper ; a dark brown precipitate results, which after

washing is to be decomposed by sulphuretted hydrogen.

This separates the copper contained in the precipitate in

the form ofsulphuret of copper, and a clear brown so-

lution is obtained, which reddens litmus strongly, and

when evaporated leaves a dry brown mass which tastes

acid and astringent. This mass consists of a brown

colouring matter and a very strong colourless acid, and is

the efficient means of purifying the mordanted cotton

in the cow-dung bath. If it be dissolved in water and

mixed with solutions of alumina, iron, copper or tin

mordants, brown precipitates are formed, which are

combinations with bosopric acid and bosoprine and alu-

mina, iron, &c. The same compounds are formed when

calico printed with these mordants is boiled with it. The

bosopric acid and bosoprine take the place of the acids

which were united with the mordants on the calico.

Hence, when calico printed with acetate of alumina is

boiled in the mixture described of bosopric acid and boso-

prine the acetic acid separates from the alumina,

and both the constituents of cow-dung combine in

its place and form bosoprate of alumina united with

bosoprine, which are both insoluble in water, and remain

therefore in combination with the calico which acquires

a brown colour. The other mordants act in the same

manner. When bosopric acid is boiled with chalk, bosoprate

of lime is formed, which is insoluble in water and acts

like cow-dung.*

* Runge's Farbenchemie. The English translation published in the

Records ofGeneral Science, Vols. III and IV, and separately in asmall

pamphlet by Sherwood, 8vo. p. 30.
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NEUTRAL COMPOUNDS.

1. Heveene. This name is given by Bouchardat to

an oil obtained in the rectification of oil of caoutchouc.

The dry products of the rectification of the oil of caout-

choucwhichno longer pass over in distillation with the

assistance of water are submitted to dry distillation ;

the first products are set aside, and only the last pro-

ducts are collected, which are purified by a new dis-

tillation. During these processes the point of ebullition

ofthe product obtained diminishes by the decomposition

of the oil which furnishes lighter oils and particularly

a great proportion of carburetted hydrogen gas. To

avoid this, Bouchardat heated the retort in an oil or

mercurial bath. He has given the name of heveene

to this substance from the hevea guianensis one of the

Euphorbiaceæ from which caoutchouc is extracted. It

is a transparent oil, of a light amber colour ; it boils

at 315° C. It is not congealedby the coldest mixtures ;

its specific gravity is 920 ; it is soluble in all pro-

portions in ether and alcohol; it consists of carbon

86-82, hydrogen 13.18. By passing chlorine through

it, it becomes like wax, if used in excess the oil is

blackened. Sulphuric acid, when added to heveene,

forms a brown mass from which in some days an oily

transparent fluid separates. If the brown inass is treated

with water, a resinous substance separates resembling

the resin of aldehyd of Liebig. The fluid from the

action of sulphuric acid boils at 228° C. is insoluble

in water ; it bears a great resemblance to eupione. Dr.

Gregory obtained the same product by submitting the
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light oil of caoutchouc to the action of sulphuric acid;

he considers it to be isomeric with olefiant gas. It

is remarkable that sulphuric acid, by its reaction on

caoutchouc oil distilled between 25° and 30° C, and

upon heveene, which boils at 315° C. gives the same

product. *

2. Amygdalin. The discovery of this substance we

owe to Robiquet and Charlard, and its investigation

to Wöhler and Liebig. The process for obtaining it

is as follows. Bitter almonds deprived of their fat oil

by strong expression are treated twice with boiling

alcohol of 94 to 95 per cent. The liquid is passed

through a linen cloth and the residue expressed. Most

frequently a little fat oil continues to separate from

the liquid which is to be removed by filtration; the

liquid is then re-heated and filtered. If left at rest for

some days a portion of amygdalin separates in crystals,

but the greater part remains dissolved. The mother

liquors are to be distilled until about remains of

their original volume ; the residue is allowed to cool

and mixed with half its volume of ether; by this

means all the amygdalin is precipitated-the fluid is

to be collected on a filter, and the small crystals which

it contains are to be expressed as strongly as possible

between leaves of blotting paper which is to be fre-

quently repeated. The crystals always retain a certain

quantity of oil ; this is to be absorbed by paper-

but in order to remove the whole of it, the amygdalin

is to be agitated in a flask of ether, thrown on a filter

and washed with the ether until a drop evaporated upon

•Journ. de Pharm. Sept. 1837.
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a surface of water leaves no trace of oil. To remove

all the fibres of paper, it is to be dissolved a second time

in boiling alcohol, where it crystallizes on cooling in

the form of white pearly scales. If common spirit

is used, sugar is dissolved. The transparency of the

solution is agood test of the purity of the amygdalin .

From a pound of bitter almonds 10 to 13 grammes

of amygdalin are obtained, which amounts to about

24 per cent. An aqueous solution of amygdalin, gives

by cooling a great number of transparent prismatic

crystals, which proceeding from acommon centre, form

large groups . Amygdalin consists of 89.43 amygdalin

and 10.57 water. When sulphuric acid is added to

amygdalin, volatile oil of bitter almonds distils over,

the weight of which amounts to less than of the

amygdalin ; carbonic acid is also given out, and in

the neck of the retort, benzoic acid soon makes its

appearance in crystals. The supernatant liquor contains

formic acid in solution. The residue in the retort when

treated with lime gives out ammonia; when heated with

permanganate of potash hydrate of the peroxide of man-

ganese is formed,but no gas escapes ; a feeble odour of

oxalic ether is, wever, perceptible. Amygdalin when

boiled with caustic alkalies disengages ammonia and

amygdalic acid is formed. Amygdalin consists of

AZ2 C40 H54 022 ; its atomic weight is 57.71 or in num-

bers, azote 3.069, carbon 52.810, hydrogen 5.942, oxygen

38.179. If crystallized amygdalin be left for 18 hours

in contact with sulphuric acid, it loses two atoms of

water. Amygdalin may be considered a compound of

hydrocyanic acid (N₂ H3 C₂), with another body (C38

FF2
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H52 O22), which by the action of an alkali is decom-

posed into ammonia and formic acid.

Action of emulsin upon amygdalin . When amyg-

dalin is brought in contact with the emulsion of sweet

almonds, hydrocyanic acid is formed; the quantity of

water present is an important condition in this decom-

position; the quantity of oil formed, varies with that

of the water ; when bitter almonds are treated with boiling

alcohol, the residue does not possess the property of

decomposing amygdalin ; pulverized bitter almonds

may be deprived of all their amygdalin by treating

them with cold alcohol, so that the residue moistened

withwater does not give out the least smell of hydro-

cyanic acid. Hence it would appear, that amygdalin

is a constituent of bitter almonds; oil and hydrocyanic

acid being products of the decomposition of this sub-

stance . These are not the only products ; for if small

portions of amygdalin be added gradually to an aqueous

solution of emulsin until all smell of hydrocyanic acid

has disappeared, the liquid will be found to contain

sugar in the course of a few hours. If the liquid is

allowed to evaporate spontaneously, small hard crystals

make their appearance, which ferment on the addition

of yeast : the fluid after the fermentation is acid

and contains gum or altered emulsin. The small

quantity of emulsin required to produce these decom-

positions shows that they have been produced by no

ordinary chemical action. These facts are of very great

importance, as they cannot fail to lead to important

results in reference to fermentation. Liebig and Wöhler

have ascertained that amygdalin exists in the leaves of

the prunus-laurocerasus, but they have not been able
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to isolate it in consequence of its rapid decomposition

into hydruret of benzoyle and hydrocyanic acid. They

conceive it very probable that asparagin, caffein, and

urea have similar bodies which act upon them as emul-

sin upon amygdalin. Their researches show that

it is improper to say, that prussic acid exists in bitter

almonds or laurel leaves ; it is its basis which is con-

tained in these vegetable productions .*

3. Ampelin was prepared by Laurent by taking the

oil of bituminous schist which boils between 200º and

280° C. agitating it with concentrated sulphuric acid,

decanting and then pouring upon it 's or of its

volume of liquid caustic potash; the whole is then left

at rest for twenty-four hours ; two layers will then

be found in the flask, of which the inferior one is more

voluminous than that of the solution ofpotash employed ;

it is to be drawn off with a sucker, diluted with water

and sulphuric acid poured on it ; the ampeline separates

and rises to the surface of the solution. The ampeline

resembles a fluid fat oil; it is soluble in alcohol and

ether: at-20 C. it does not solidify ; it dissolves in

all proportions in pure water; when submitted to dis-

tillation it gives water, a very limpid oil, and a residue

of charcoal.t

4. Retinaphtha.-When resin falls in a cylinder heated

to a cherry-red, as takes place in Mathieu's process

for making gas, besides the gas, a number of new com-

pounds of carbon and hydrogen make their appearance

which Pelletier and Walter have isolated, examined and

* Annalen der Pharmacie, XXII, No. 1 .

↑ L'Institut, 214.

FF3



330

termed retinaphtha, retinile, retinole, metanaphthalin ;

retinaphtha, is avery light volatile liquid; its composition

isC29H16.

5. Retinile is a new sesquicarburet of hydrogen re-

presentedby the formula C36 H34 ; and by the action of

chlorine, bromine, &c. is converted into a series of

compounds which have not been examined.

6. Retinole is a new bi-carburet of hydrogen repre-

sented by C64 H33 differing from Faraday's bicarburet

(C24H12) both in constitution and chemical properties .

7. Metanaphthalin was also obtained in the same

process; it differs from naphthaline in chemical pro-

perties but is isomeric with it. It is remarkable for its

beauty and lustre. *

8. Alkarsin. In the fluid called Cadet's obtained by

the distillation of arsenic acid with acetate of potash

which was considered to be a compound of arsenic

with acetic acid, Dr. Bunsen of Kassel has discovered a

compound of arsenic completely analogous to alcohol

and mercaptan (arsenic instead of oxygen and sulphur)

which he calls alkarsin. Equal parts of arsenic acid

and acetate of potash are to be heated in a glass retort

toa redheat on a sand bath. The product separates

into three layers ; below is reduced arsenic, then an

oily compound consisting of alkarsin and another sub-

stance, and above a fluid containing water, acetone,

acetic acid, alkarsin and some arsenic acid. The oily

portion is to be placed in a flask for digestion. The

glass retort is generally corroded into holes before the

end of the operation by the carbonate of potash ; 500

* L'Inotitut, 214,
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grains of arsenic acid give about 150 of Cadet's liquid.

Theproduct is to be agitated with water several times and

then distilled over hydrate ofpotash in an apparatus filled

with carbonic acid. After being deprived of arsenic

acid, acetic acid and arsenic, it is to be distilled over

lime or barytes away from the air. Alkarsin is colourless,

specific gravity 1462, smells like arsenietted hydrogen

and irritates the nostrils and organs of respiration. It

excites itching when placed on the skin. It is fluid at

-25C. and boils at 150°C. Whenheated, it smokes and

breaks out into flame, carbonic acid, water and arsenic

acidbeing formed ; air readily acts upon it and forms

arsenic acid ; it is scarcely soluble in water ; it dissolves

in all proportions in ether and alcohol, it takes fire in

chlorine forming carbon, muriatic acid and chloride of

arsenic. It dissolves iodine, and a white flocky body se-

parates; sulphur dissolves in it, crystals soon separate ;

phosphorus dissolves and separates on cooling ; potas-

sium remains for some time unchanged, but gradually

gas is disengaged, and the fluid thickens into a white

magma,whichwhenheatedexplodes inthe flame, carbon

and arseniet ofpotassiumbeing formed. Oxide ofmer-

curyand nitrate of mercury are reduced by alkarsin.

It consists of carbon 23.15, hydrogen 5·67, arsenic

71-18, or C, H, As, the specific gravity of the vapour

is 6.516.*

9. Eblanin or pyroxanthin, obtained by Mr. Scanlan

ofDublin (now of London) from raw pyroxylic spirit.

It is prepared by distilling pyroxylic spirit over hydrate

of lime, the distilled liquid is colourless ; the dry residue

* Pharm. Central Blatt., 19, 1837.
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cóntains besides lime, acetate of lime and abrown resí

nous matter, eblanin. The lime is taken up by dilute

muriatic acid, and the residue digested with spirit of

wine. It crystallizes in long needles of the colour of car-

bazotate of potash ; it sublimes at 134° C. at 144° it

melts ; concentrated sulphuric acid dissolves it, and

forms a reddish blue colour ; the solution, however, soon

becomes brown, and brownish flocks precipitate; caustic

potash and ammonia dissolve it. Pyroxanthin resembles

Laurent's naphthalese in colour, and inthe blue colour

produced by sulphuric acid, but its composition is quite

different. Its composition, according to Dr. Gregory, is

carbon 75.79, hydrogen 5'30, oxygen 18.91 , or C21H18O4.*

10. Mesitylene. When pyro-acetic spirit (acetone) is

distilled, according to Dr. Kane, with concentrated sul-

phuric acid, a very light liquid is produced, boiling at

135°, and consisting of C12 Hg, according to Dumas's

formula, which appears to prove that acetone consists of

C12 H3 H4 O and that on losing its water it becomes

mesitylene.

11. Porphyroxin. This substance was obtained by

Merck, from Bengal opium sentby Dr. Julius ofHam-

burg; he found it to contain 8 p. c. ofmorphin, 3 nar-

cotin, 1 thebain, 0.5 codein, traces of meconin, and

0'5 of a peculiar substance. 100 grains of finely powder-

ed opium were treated with boiling ether and the so-

lution was allowed to evaporate spontaneously; the me-

coninwas taken up from the residue by boiling water,

and the narcotin purified from fatty matter by solution

*Ann. der Pharm. XXI ., p. 143.
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in spirit. The opium exhausted by ether was digested

with somewarm water and carbonate of potash, after

which it was again boiled with ether. By this process

the codein, the thebain, and new matter were taken up.

The cold ethereal extract was dissolved in very dilute

muriatic acid which left a mass like caoutchouc ; the

thebainand new substance were precipitated by ammo-

nia, the codeinby caustic potash. The morphin was ex-

tracted from the opium which had been twice treated

with ether ; by boiling with spirit, evaporating the tinc-

ture, treating the residue with dilute acetic acid and

precipitating the solution by ammonia. The precipitate

consisting of thebain, and the new matter was dried,

pounded, dissolved in boiling ether, and the tincture

allowed to evaporate spontaneously, on which the the-

bainappears in crystals, the new substance as a resinous

mass readily soluble in spirit ; these were separated by

carefulwashing with spirit ; this new substance crystal-

lizes in fine shining needles, is neutral, dissolves in

spirit, ether and dilute acids. The acid solutions are

precipitated by alkalies ; Merck has not been able to ob-

tain this body which he terms porphyroxin, in such a

pure state as to submit it to analysis. It exists also in

Smyrna opium .*

12. Petrolene. According to Boussingault, bitumens

maybe considered mixtures of two bodies, viz.: a liquid

to which he has given the name of petrolene, and the

other solid, which he terms asphaltene. Petrolene is an

oily body, volatile, having a bituminous smell, colour

pale yellow ; it boils at 280°C ; specific gravity 0.891 ;

*Ann. der Pharm, XXI ., р. 201.
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littie soluble in alcohol; very soluble in ether ; it is

obtained by distilling with water the bitumen of Bechel-

borun. It consists of carbon 88.5, hydrogen 11.5 =

C80H64. The density of its vapour is 9.415. It is iso-

meric with the essence of lemons, of turpentine and

copaiba; the density of its vapour is very nearly double

of that of turpentine.

13. Asphaltene is obtained by submitting the bitumen

of Bechelborun, purified by ether, to a prolonged tem-

perature of 240°C. to 250°C. It is solid, black. It softens

at 300°C. but decomposes before fusing. It consists of

carbon 75.3, hydrogen 9.9, oxygen 14.8 =C80H6406

shewing that it is an oxide of petrolene.*

14. Xanthophylle. Berzelius has given this name to

the yellow colouring matter of leaves in autumn. He

operated on the pyrus communis ; the leaves were col-

lected in a bottle and covered with alcohol of 833 and

allowed to remain 40 hours in contact ; new portions of

alcohol were added. The fluids were distilled to , when

oncooling a sort of crystalline substance separated ; after

the separation ofthis substance, the distillation was con-

tinued till nothing remained but the water of the leaves .

On this yellowish brown fluid a soft, yellow fatty matter

swam, which appeared similar to the yellow colouring

matter of the foliage. It consisted of grains which with

the fingers may be separated into a yellow fat and fat

oil; the oil may be removed from the fat by digesting

with a weak solution of caustic potash, which saponifies

the oil and dissolves only a small portion of the yellow

fat; the yellowish fatty acids are precipitated from the

* Buchner's Repert. VII ., p. 381 .
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alkaline solution by chloro-hydric acid, and they may be

obtained colourless by dissolving them in dilute caustic

ammonia (5 drops to an ounce of water) and re-preci-

pitating them. To deprive them of the solid fat it is

necessary to treat them with cold alcohol. It is usually

obtained in the form ofa yellow fat, easily fusible, and

becoming liquid at 42°C; then it concretes, becomes

transparent and yellow brown ; it cannot be volatilized

without decomposition, but it gives by dry distillation a

brownish fat and carbon ; it is insoluble in water ; it is

slightly soluble in alcohol ; water precipitates this so-

lution ; ether dissolves it in great abundance ; concen-

trated sulphuric acid renders it brown ; the solution is

precipitated by water ; caustic potash has little action

on it. It appears to be intermediate between the fixed

oils and resins . *

15. Erythrophylle. Berzelius has applied this term to

the red colouring matter of fruits and leaves in autumn.

He examined the colouring matter of the cherry and

black currant. The juice of these fruits gives with

acetate of lead a blue precipitate which is malate and

citrate of lead combined with the colouring matter. To

obtain the colouring matter pure, it is necessary to se-

parate the acids; the best agent for this purpose is chalk

in fine powder, which affords a deposit of malate and

citrate of lime ; small quantities of lime are then to be

added to separate the neutral malate in the fluid; then

the latter is to be filtered and mixed with a little acetate

of lead ; the blue precipitate formed at first is to be

separated, because it may also contain malate of lead;

every thing in solution is precipitated by the acetate.

*Journ. de Pharm. Nov. 1836.
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The green precipitate is collected on a filter and washed

with water, being always covered in order to prevent the

access of air ; it is then to be decomposed by sulpho-

hydric acid; the filtered liquor is to be evaporated in

vacuo over sulphuric acid ; the residue is to be dissolved

in anhydrous alcohol; this leaves undissolved the co-

louring matter, altered by the air and pectic acid. By

distilling the alcohol and drying the residue in vacuo, a

beautiful red colouring matter is procured. It forms with

ammonia a neutral soluble compound. The same co-

louring matter exists both in leaves and fruits .*

16. Melampyrin. This substance has been obtained by

Professor Hünefeld, of Greifswald, from the melampyrum

nemorosum. The dried plant was digested in water, the

infusion precipitated by acetate of lead and treated with

charcoal, and the fluid allowed to crystallize, or the me-

lampyrin was precipitated by spirit. It crystallizes in

colourless four-sided rhomboidal prisms which are with-

out taste and smell, easily soluble in water, insoluble in

ether and spirit. Melampyrin is not precipitated by

nitrate of mercury, acetate of lead, chloride of mercury,

nitrate of silver. It appears to be somewhat analogous

to gum and sugar.t

17. New bicarburet of hydrogen. This gas was obtained

by Mr. Edmond Davy, of Dublin, by the action of car-

buret of potassium on water. It is highly inflammable,

and when kindled in contact with air burns with a bright

flame, apparently denser and of greater splendour than

even olefiant gas. When this new gas is brought in

contact with chlorine gas instant explosion takes place

* Annal. der Pharm. XXI , 257.

† Erdmann's Journal für prak. Chem. No. 17, 1836.
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accompanied by a large red flame, and the deposition of

much carbon, and these effects readily take place in the

dark. It is altered by standing over mercury, but is

slowly absorbed by water. Recently boiled water absorbs

its own volume. It is absorbed by and blackens sulphuric

acid. When mixed with of oxygen, it detonates vio-

lently. It requires for complete combustion, 2 vols.

oxygen, two volumes of which are converted into car-

bonic acid, and the other half volume into water. It

consists of 1 vol. of hydrogen, and 2 vols. vapour of

carbon condensed into 1 vol., or is a bicarburet of hy-

drogen represented by the formula 2C + H.*

ALKALOIDS.

1. Fagin. A narcotic substance obtained from beech

nuts, by Zanon. He made an emulsion with beech oil

and filtered it. The solution had an acid reaction, and

was precipitated white by chloride of barium, sulphate

of iron, tincture of galls, nitrate of silver. Hydrate of

potash separated a yellow substance ; the whole was

dried and treated with alcohol of34° Baume ; the orange

tincture was filtered and distilled, a yellow substance

was obtained possessing alkaline properties, tasting

sweetish, precipitating by carbonate of soda, carbonate of

potash, ammonia and magnesia, and by caustic ammo-

nia. It crystallizes with sulphuric acid in small prisms. ↑

2. Phillyrin. Obtained by Carboncini from the bark

* Records ofGeneral Science, Vol. IV, 320.

† Annal. der Pharm. XXI, 262,
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of the phillyrea media and latifolia. The dry powder of

the bark was boiled for two hours with water, the resi-

duewas again boiled for half an hour with an additional

quantity of water and expressed. This solution was

cleared with albumen, and when cool supersaturated

with lime water ; it was then allowed to stand for a

month in a vessel covered with linen; it was filtered and

expressed. The residue being pounded was digested

with alcohol in a small still, the clear solution was de-

canted and the residue again boiled with spirit. The so-

lutionwas thenagitated with animalcharcoalfor twenty-

four hours, and filtered ; the solution oncooling depo-

sited phyllyrin in the form of scales. The bark contains

from 2 to 2.5 per cent of phillyrin. Pure phillyrin crys-

tallizes in scales having the lustre of silver ; an ounce of

hot water dissolves about 12 grains which on cooling

separate; it is soluble in alcohol, less so in ether. In

water acidulated with sulphuric, nitric, muriatic, acetic,

citric, oxalic and tartaric acids, phillyrin dissolves with

the assistance of heat, but crystallizes on cooling as from

asolution inwater; in the alkalies the samephenomenon

is exhibited. The bark contains also an acid which has

not been examined. *

3. Thein. This substance was obtained in 1827 by

Oudry, but not in a pure state. Dr. Günther has lately

procured it of greater purity. He took + lb. of good

Hyson tea, exposed it to the action of hot water, eva-

porated the liquid, took up the extract with alcohol of

85°, evaporated the tincture, dissolved the residue in

water, boiled it with calcined magnesia, filtered, evapo

*Gazetta Ecclett. Nov. 1836.
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rated the filtered liquid to extract,on the surface ofwhich

in 24 hours crystals of thein made their appearance ;

the filtered magnesia fluid gave, by digestion with warm

spirit, theinmixed with much green matter ; 1 lb. of tea

was then employed ; it was treated with water and

magnesia, the extract was digested with alcohol, then

allowed to crystallize; the crystals were dissolved in

water, and the tannic acid precipitated by the acetate of

lead; the excess of lead thrown down by sulpho-hydric

acid and the colourless filtered liquid evaporated. In

24 hours, yellowish needles of thein make their ap-

pearance, but stillcontaining foreign matter. The finest

product is, however, obtained by operating with alcohol

uponthe tea extract, and upon the resin which separates .

The crystals resemble filaments of byssus. They are

soluble in 100 parts ofwater at the temperature of5°C. at

100°C.soluble in every proportion and at 20°C. in 25 parts

alcohol of36° per cent.; they are soluble also in ether,

inoil of rosemary, but not in oil of turpentine. Thein

dissolves readily in sulphuric, muriatic and nitric acids

without colour ; with sulphuric acid it gives a neutral and

acid salt, both ofwhich are more soluble inspirit thanin

water. The nitrate ofthein crystallizes in the same way

as thein itself.*

4. Lepidin. This namehas been given by Leroux to a

yellow substance which he procuredfrom lepidium iberis ;

heboiled thedry and powdered seeds for half anhour in

four times their weight ofwater acidulated with sulphuric

acid; the fluid was saturated with carbonate of lime,

filtered and evaporated. The extract was treated with

* Journ. für Prak. Chemie, X, 273.
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alcohol ; the latter was distilled off; the residue was the

lepidin ; it has a bitter taste, soluble in water, alcohol,

but not in ether, and appears to be a neutral substance ;

but no inference can be drawn in this or any other respect

with regard to it, as it is obviously as hitherto obtained

a mechanical mixture.*

ETHERS.

The composition of ethers has, for some time, excited

much discussion in the chemical world, in consequence

of the light which such knowledge would throw upon

organic compounds. Two rival theories have been ably

supported in reference to this subject, one by Dumas of

Paris, the other by Liebig of Giessen. I. According to

Dumas, ether produced by the action of sulphuric acid

upon alcohol, has for its basis olefiant gas. In favour

of this view he adduces five reasons : 1. Oils of turpen-

tine and lemons, &c., form compounds with chloro-

hydric acid, phosphuretted hydrogen and iodo-hydric

acid. 2. Naphthaline combines with sulphuric acid to

form sulpho-vinic acid. 3. Ether has a similar com-

position to the ammoniacal salts. Four volumes of am-

moniacal gas are replaced by four volumes of olefiant gas .

4. The simplicity of the formulæ. 5. Chlorine combines

with olefiant gas ; this compound forms the commence-

ment of a suite. Liebig opposes eight objections to these

arguments of Dumas. 1. Olefiant gas does not combine

with chloro-hydric acid nor with any other acids. 2. Sul

*Gazetta Eclett. April 18
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pho-naphthalicacid contains no naphthaline. 3. Ammonia

contains three atoms of hydrogen, and olefiant gas only

two.Thecomposition ofboth is therefore not analogous. 4.

Faraday's bicarburet gives more simple formulæ. 5. The

oil ofolefiantgas contains no olefiant gas. 6. This oil af-

fords neither by exposure to the light of the sun, nor by

decomposition by alkalies, a compound of ether. By the

decomposition of the compounds of ether three carbo-

hydrogens are obtained of a similar composition. Which

is the true basis of ether ? 7. Oil of wine is probably

this basis, as by the distillation of the sulpho-vinates

with lime, one atom of ether is resolved into :

+atom alcohol

and oil of wine

C₂HO

C2H4

C4H100

8. The theory of substitution affords a direct proof in

opposition to the idea of the existence ofwater in ether.

Reasonfor considering ether not to be a hydrate. 1.

Hydrous sulphuric acid takes up no water from it,

but forms with it sulpho-vinic acid. 2. Anhydrous sul-

phuric acid removes no water from ether, but decomposes

it and forms water at the expense of its hydrogen. 3. The

voltaic pile does not decompose ether, but freely anhy-

drous alcohol. The decomposition depends on alcohol

being ahydrate, the constituents of water appearing at

the poles. 4. If ether were a hydrate, the water would

bedecomposed by another oxide, which is not the case.

II. Liebig holds that ether is an oxide. 1. It forms

neutral and acid compounds. 2. In neutralising acids

it obeys the usual laws of bases. 3. In the double salts

GG3



342

for example, sulpho-vinic acid salts, the oxygen of both

bases (ether and the metallic oxide) bears the proportion

of 1 to 3. 4. In the phospho-vinic acid salts, the oxygen

of the three bases (ether, metallic oxide and water,) are

to the oxygen of the acid as 3 to 5. The phospho-vinate

ofbarytes loses at 120°C. 1 atom water, (oneofthe bases,)

and there remains a corresponding salt ofpyro-phosphate

in which the oxygen of both bases is to that of the

acid as 2 to 5. 5. Chloro -hydric acid decomposes

ether, the oxygen combining with the hydrogen of the

acid to form water. 6. For this reason, the chloro-

hydrate of ether cannot be formed of olefiant gas and

chloro-hydric acid gas. 7. Acetal is a basic compound

of ether containing 3 atoms of the base. 8. That

ether is an oxide may be deduced from the theory ofsub-

stitution.

Such are the principal arguments for the two theories ;

at one time the views of Dumas had many supporters,

but at present the theory of Liebig seems to be gaining

ground-at least in this country.

1. Chloro-pyromucic ether. When a current of dry

chlorine is made to pass into a vessel containing pyro-

mucic ether, the ether becomes yellow in proportion as

the action of the chlorine is continued. When the tem-

perature ceases to increase, the operation should be

stopped ; a current ofdry air is then to be passed through

to decolorize the fluid. The product thus obtained is

double the weight of the original pyromucic ether ; its

specific gravity is 1496 ; it is perfectly transparent, of

the consistence of syrup, of a bitter taste ; smell re-

sembling calicantus ; it has no reaction upon vegetable

colours; when distilled, a considerable quantity of chlo.
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ro-hydric acid is disengaged, the mass blackens and

leaves charcoal; it dissolves easily in ether and alcohol.

When exposed to the air it assumes a milky whiteness ;

hot potash produces a white deposit, alcohol is disengaged,

and the liquid, which is very red, contains chlorine, but

no pyromucic acid ; ammonia produces muriate of am-

moniaand prussiate of ammonia; the composition of this

ether is carbon 30.22, hydrogen 2.81, chlorine 50.00,

oxygen 16.97, and according to Malaguti its formula is,

new acid (C20 H6O5Clg.) and ether (Cg H10 O.)*

2. Cyanmythelene ether. Mr. Richardson obtained

this ether by passing thevapour of cyanuric acid through

purehydrate of methylene (pyroxylic spirit,) ; a quantity

ofbeautiful small crystals were formed after a short time ;

theywere repeatedly washed with water to free them

from the methylene ether, and afterwards dried at 100°C.

They were soluble in alcohol, methylene ether and water,

more so in warm than in cold. The aqueous solution

doesnot re-act acid. When heated, part is volatilized

without decomposition, while cyanuric acid remains

behind, and hydrate of methylene ether and ammonia are

evolved; itundergoes an analogous decomposition to the

cyanic ether when heated with potash. Its composition

iscarbon30.83, hydrogen5.03, azote 23.80, oxygen 40.32,

andmaybe considered as acompound of 2 atoms cyanic

ether (4C+ 4N+20), 1 atom methylene ether (2C +O +

6H) and3atoms water (30 + 6H) = 6C + 4N +60 + 12H,

fromwhich it would appear that this cyanic methylene

ether is quite analogous to the cyanic ether of Pelouze

inits composition.†

* L'Institut, No. 209.

† British Annals of Medicine, Vol. II, 71 .

/
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3. Mesitic ether. By the action ofperchloride ofphos

phorus and pyro-acetic spirit, a liquid is obtained which

is heavier than water and whose formula is C12 H10 Cl2 or

C12 Hg Cl, H2. When this chloro-hydrate of mesitylene

is decomposed by an alcoholic solution ofpotash, a fluid

makes its appearance which is lighter than water, being

represented by C12 H10 O ; this, according to Dr. Kane is

mesitic ether corresponding to common ether.*

4. Enanthic ether was obtained from the oil of wine

by Delechamps. The lees of wine were mixed with half

their volume of water, and distilled cautiously over an

open fire. The spirit thus obtained of the strength of

15º Cartier was again distilled. It came over first of the

strength 22° Cartier, and latterly when it reached 15°,

an oil appeared. For 10000 kilogrammes of distilled

fluid, 1 kilogramme of oil was obtained, so that the oil

amounted to 4000 of the wine. The raw ether has a

sharp taste, and forms a colourless fluid ; and at leas

may be so obtained by rectification. It still contains some

enanthic acid which may be removed by agitating with

a solution of carbonate of soda, and heating to ebullition

the milky fluid. The ether separates, and may be ren-

dered anhydrous with chloride ofcalcium .

Enanthic ether is fluid, like peppermint oil, colour-

less, possessing a very strong taste of wine, boiling

at 225°-230°C. When distilled 6 grammes of ether

pass over with 1 lb of vapour. Fixed alkalies de-

compose it, but it is not altered by carbonic acid or am-

monia. When boiled with a solution of caustic potash,

alcohol passes over, and enanthate of potash remains in

solution in the water. Enanthic ether is the cause of

* Journ. de Chim. Médicale, June, 1887.
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the taste or gout of old wines. It presents the first

instance ofthe formation of an ether without the inter-

vention of the chemist. Its composition is C 72.39

Η 11.82, Ο 15.79, or C19 H36O3 ; it is therefore composed

of 1 atom œnanthic acid, and 1 atom of ether =

C14H26C2+C4H10 O. The specific gravity of its vapour

is10-4769.*

5. Pyromucic ether was obtained by Malaguti by dis-

tilling alcohol of 40° with chloro-hydric acid and pyro-

mucic acid. It precipitates from its solution in the form

ofanoil, and soon crystallizes in plates with a rhom-

boidal base; specific gravity= 1.3, fusible at 34°C. It

distils without decomposing. Its smell resembles ben-

zoate ofmethylene.†

6. Pyrocitric ether was obtained in the same way ; it

is fluid, yellowish, heavier than water.

7. Camphoric ether. Camphoric acid is obtained

by boiling camphor with nitric acid, and consists of

C20H16O4according to Malaguti. On boiling camphoric

acid with sulphuric or muriatic acids and alcohol a bitter

syrupysubstance is obtained which is campho-vinic acid ;

itconsists of C43 H40 Og. If this syrup be distilled in a

glass retort, a butter-like substance and charcoal are

produced. If the former is treated with alcohol, long

crystals separate on cooling. These have neither taste

nor smell; they consist ofC20 H14 O3 being therefore cam-

phoric acidwith an atom of water less. The alcoholic

mother liquors after the precipitation of the anhydrous

camphoric acid, deposit on the addition of water a very

* Pharm. Central, No. 2, 1837.

† Journal de Pharm. Nov. 1836,
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dense oily substance, which becomes fluid when boiled

with a little potash. It has a peculiar odour, adisa-

greeable taste, and the property of volatilizing without

decomposing; its composition is C20H14O3+C H10O,that

is a combination of ether and camphoric acid. It is

therefore camphoricether. It would appear, therefore,

that the ether has taken the place of 1 atom of water,

thus illustrating the law established by Mr. Graham. *

8. Chlorocyanic ether. When chlorine is passedthrough

absolute alcohol which contains cyanide of mercury,and

the product is collected in a cool tube, a quantity of

alcohol is obtained along with an ethereal fluid which

may be separated by means of water. This ether is

heavier than water (112) ; boils below 50°C, burns with

apurple flame (the smoke ofwhich precipitates nitrate of

silver : it dissolves in alcohol and ether as well as in py-

roxylic spirit. The alcoholic solution decomposes in

24hours, and a crystalline substance is formed, soluble

in water according to Aimé ; the formula of the ether is

CN C1 +C, H₃ + H₂ O.†

8. Carbonic ether. This compound was obtained by

Dr. Ettling by allowing sodium or potassium to re-act

upon anhydrous oxalic ether ; a mass is produced similar

to resin, soluble in alcohol, ether, and water, and an

ethereal fluid of little volatility, which is carbonic ether.

At the sametime carbonic acid and hydrogen are evolved.

It is colourless and boils at 125°C ; specific gravity 0.975 ;

it burns with a blue flame ; it consists of Cs H10O =

1 atom ether (C4 H10 O,) +1 atom carbonic acid (CO₂ )

The specific gravity of the vapour is 4.243 .‡

* Journal de Pharm . Feb. 1837.

† Ann. de Chim.et de Phys. Feb. 1837.

+ Ann. der Pharmacie, XIX, 17.
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8. Iodal. A species of ether was obtained by Aimé

fromiodine and alcohol. He placed in a loosely stop-

pered flask absolute alcohol with about 4 ofits weight of

iodine and added about as much concentrated nitric acid;

intwodaysthe alcoholbegan tobediscolouredand in seven

or eightdays the reaction had terminated ; during the

whole timeprotoxide ofazote had been evolved ; the oil

deposited at the bottom is to be removed with the sucker

andpurified from alcohol, and nitric acid by distillation

over carbonate of lime and chloride of calcium, and from

nitric ether by agitation with thirty times its weight of

water. Itbegins to boil at 25° C. and continues up to

115° C. when it decomposes; with caustic potash it gives

iodoform ; when allowed to stand with watersmall crys-

tals are produced. It dissolves chlorine, bromine and io-

dine, and isdissolved by alcohol and pyroxylic spirit.

It is decomposed by sulphuric acid.

10. Bromal is obtained in the same way as the pre-

cedingwith the substitution ofbromine for iodine. Aimé

has not analysed either of these compounds because he

took it for granted that they are analogous to chloral.*

11. Chloretherise. M. Laurent obtained this substance

bypassing chlorine through Dutch liquor, in M. Liebig's

apparatus. The operation was conducted slowly the first

day, duringwhich chloro-hydric acid was constantly dis-

engaged; the second day the current was made to pass a

little more quickly ; at the commencement of the third

daychloro-hydric acid was still disengaged, but having ob-

served that some crystalline plates, which he considered

chloride ofcarbon were formed, Laurent stopped the pro

*Ann. de him. Feb. 1837 .
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cess; he distilled the product several times in order to

drive off the chlorine and chloro-hydric acid which it re-

tained in solution and set aside the first and second por-

tion which contained the crystals ; the intermediate por-

tion is colourless, denser than water ; it possesses a pecu-

liar aromatic odour, and burns with a green flame ; water

does not dissolve it ; it strongly resembles the Dutch li-

quor; it is less volatile, however, and by the action of

potash a new oil possessing a peculiar odour is formed.

The first liquid gave by analysis Cs H4 Clg ; Laurent

terms it chlorohydrate of chloretherise. The new oil is

colourless, heavier than water, soluble in alcohol and

ether ; it burns with agreen flame. Its formula Laurent

considers to be C, H, Cl . He terms it chloretherise.*

12. Stearic ether. This ether was obtainedby Lassaigne

while treating stearic acid with a mixture of alcohol and

sulphuric acid, or with pyroxylic spirit instead ofalcohol.

Stearic ether is solid, white and semi-transparent like

wax; it is lighter than water; its smell is peculiar and

slightly ethereal ; it has no taste and has no action on

litmus paper. It melts by the heat of the hand ; insolu-

ble inwater, but soluble in alcohol; with hot potash it

gradually decomposes, stearic acid is re-formed, which re-

mains in combination with the potash, and alcohol is dis-

engaged with the vapour of water. Stearic ether con-

sists of stearic acid, 87.91, ether 12.09.†

* L'institut. No. 200.

+ L'institut. Ang. 1837.
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ANIMAL CHEMISTRY.

THE attention of chemists has hitherto been directed

onlyat intervals to this most important of all the branches

of chemistry ; from what cause it is not easy to discover.

Dr. Prout was the first chemist who laboured in this field

with real success, and the benefit which resulted from his

researches have occasioned universal regret that circum-

stances should have withdrawn him from such a promis-

ing career.

It is quite evident that in order to comprehend the ani-

mal economy in such a way as to be able to influence, in

atruly scientific mode, any of its operations, we must

first make ourselves acquainted with its structure, with

theanatomy of the several parts, and then analyse the

processes by which the animal machinery is sustained.

Thisin fact constitutes the science ofphysiology which is,

therefore, a combination of the sciences of anatomy and

chemistry. Without the latter, the study is merely that

of anatomy; in the absence of the former, the pretended

student of physiology is a mere chemist. It is apparent

then that the study ofphysiology wouldbe best promoted

by the united labours of an anatomist and a chemist. The

study of anatomy is one of a peculiar kind requiring

practical dexterity, so is that ofchemistry; each requires

alife time oflabour-true physiology is therefore the re-

sult ofthese vast human efforts; hitherto physiology has

made but little progress in consequence ofthe exertions of

those who have prosecuted it having been directed in a

wrong channel. How do philosophers proceed in the

HH
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prosecutionof other studies ? Is it not usual toinvestigate

the effects and thus to rise to the cause ? In physiology

the grand effort has been to speculate about life, irrita-

bility and the like ;-Is life in the blood ? it has been

asked, just as if the whole machine, muscles, bones and

nerves were not all equally animated by the same vital

fire. But what this life is, no one canknow, at least in

the present state of our knowledge ; we must be content

with a knowledge of nature's works, instead of endea-

vouring to penetrate the recesses of the Creator's power,

Uric acid. The researches of Wöhler and Liebig on

this subject have assisted in forming a new era in the

history ofchemical discovery. Hitherto the products of

animal action had never been formed by artificial means,

but Wöhler shewed that urea might be produced at will

in the laboratory of the chemist. He found that urea is

formed when cyanic acid is combined with ammonia.

These two substances when first united form cyanate of

ammonia, but in the course of a few minutes after the

combination has taken place, the properties of the salt

disappear ; neither cyanic acid nor ammonia can any

longer be detected, but urea has been produced, an im-

portant substance in the animal economy. Having as-

certained this interesting fact, Wöhler in conjunction

with Liebig, turned his attention with a similar object in

view to uric acid ; an investigation of the highest inte-

rest to medicine and chemistry ; " for medicine," says

Liebig, " inasmuch as we might anticipate from it the

discovery of new methods of destroying calculi in the

human bladder without the application ofexternal force;

and for chemistry inasmuch as there appears not the

slightest doubt that urea, xanthic oxide, cystic oxide, oxa
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lic acid (which last substance is also wellknown to form

calculi) that all these bodies are producedby the alteration

ofone single substance, and that substance uric acid."*

By heating uric acid with brown oxide of lead, the acid

is decomposed into oxalic acid, urea and a new body

whichmaybeconsidered as acompound ofcyanogen and

water; the latter is identical with abody which was de-

scribed by Vauquelin under the name of alantoic acid ;

it maybe termed alantoin as it acts both as an acid and

base; uric acid decomposed by two atoms of the oxide of

lead with the aid of three atoms of water, affords two

atoms oxalate of lead, one atom"alantoin and one atom

urea. The alantoin is the second body belonging to the

animal organization which maybe produced by artificial

means ; it may be readily formed from cyanogen and

water. We see, therefore, fromthe experimentnow de-

tailedthat the oxalic acid of the oxalate oflime, calculi

is derived from the decomposition of uric acid, by the

interposition of some body affording oxygen. Another

fact illustrates this for which the writer is indebted to Dr

Prout. When uric acid is boiled for some time in nitric

acid and is set aside, beautiful pink crystals make their

appearance, which were termed by Brugnatelli erythrie

acid. Their composition is however unknown ; from

arapid inspection of the crystals they appear to consist of

two differently formed crystals and to contain oxalic

acid.

Liebig has endeavoured to prove that carbonic oxide is

the radical of carbonic acid and of oxalic acid ; he is in-

clined to apply the same view to uric acid, and to consi

*British Annals of Medicine, Vol. II. No. 11. 1837.

HH2
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der uric acid as formed ofurea and an acid so as to con-

stitute a compound analogous to nitrate of urea. The

composition of uric acid is C10 H4N4 Og. Let R repre-

sent carbonic oxide, then the acid which combines with

urea to form uric acid will be R+Cy. If urea be indi-

cated by Ur, then the composition of uric acid will be 4

(R+ Cy) + Ur. We believe that the authors intend to

prosecute the examination of the relations of uric acid

which cannot fail to lead to the most important results to

medicine, and to contribute to a knowledge of the causes

of one of the most distressing diseases which affects the

humanframe, so as ultimately to supersede the perform-

ance ofanoperation so revolting to humanity.

Digestion, Pepsin. In the Annual of last year, the pro-

gress which had been attained in the investigation ofthe

nature of the process of digestion was briefly stated.

Since our last publication, however, an interesting series

ofexperiments hasbeen madepublic, which have thrown

a new view upon the subject, andpromise the happiest re-

sults. We stated that chyme or that state which the

food undergoes inthe stomach might be producedby arti-

ficial means, or at least that a substance closely re-

sembling it mightbe formed by digesting muscle indilute

muriatic acid at the temperature ofthe humanbody. But

a still closer approximation may be attained by taking

advantage of another fact which has been ascertained in

Germany. Eberle in 1834 discovered that the mucous

membranes, when digested in dilute muriatic acid, produce

a fluid analogous to the gastric juice, which dissolved and

modified most of the alimentary food which supports ani-

mals . Müller and Schwann had ascertained the same

fact with regard to coagulated albumen, and that in the
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action no change was effected in the atmospheric air in

contact with the mixture, nor was there any disengage-

ment of gas. Schwann has endeavoured to investigate

thenature and cause of this action. He procured a diges-

tivefluid, by leaving the mucous membrane prepared from

the third and fourth stomach of an ox, in contact with

water containing 2.75 per cent. ofmuriatic acid for twen-

ty-four hours. The fluid was filtered; in this state it con-

tained 2.75 per cent. ofsolid matter in solution, and re-

quired a little more than 2 per cent. of carbonate of po-

tash to neutralise it. It dissolved coagulated white of

eggat a temperature of 99° 5 F ; now it is well known

that dilute acids do not dissolve coagulated albumen ;

hence an important change must have taken place in

this acidulated fluid. Schwann observed also that when

the acid was saturated, the digestive fluid lost the proper-

ty ofdissolving coagulated albumen ; he found also that

if the fluid was evaporated at a low temperature and the

residue treated with alcohol, the digestive power was

destroyed; that the same effect was produced by the in-

fluence ofalcoholupon the solution, and that whenheated

toa boiling temperature, the fluid as well as the principle

is decomposed. Acetate of lead gives a precipitate in the

digestive fluid, and corrosive sublimate produces a similar

precipitation - milk coagulates or caseum is formed,

when treated by the digestive fluid. 1. The di-

gestive fluid produces coagulation in milk with the

assistance of heat, when its quantity does not exceed

0.42 per cent, while in a fluid containing acid diluted to

the same degree 3.3 per cent is necessary. 2. Thedi-

gestive fluid even when the acid which it contains is neu-

tralized, coagulates milk. 3. An elevation of tempera

HH3
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ture destroys this power, leading therefore to the con

clusion that the digestive principle is destroyed. 4. The

digestive fluid, and caseum in solution maybe employed

asmutual reagents ; a fluid which does not contain above

0-0625 per cent. ofcaseum still affords a precipitate with

the neutralized digestive fluid; to the cause which affords

the different reactions and occasions other phenomena,

Schwannhas given the name Pepsin. This mustbe only

takenas an expression for afact, as we are quite igno-

rant of any principle to which such a name should be

applied. The mucus appears to be the substance at

whose expense the pepsin is formed; acidulated water

which contains only 0.25 per cent of digestive fluid, ex-

hibits a distinct solvent power on albumen, and with

+ oz. of acidulated water, to which 4.8 grs . of digestive

fluid were added, 1 drachm of coagulated albumen was

dissolved at the temperature of 100° ; hence 1 part of

pepsin musthave acted upon 100 parts of albumen ; in

this action the digestive principle loses its properties in a

great measure ; it must therefore have undergone some

change. Although solution may be affected at lower

temperatures, it proceeds most efficiently between 100°

and 120°. At a proper temperature albumen dissolves in

from 6 to 24 hours, and fibrin from blood in from 3 to

12 hours; the presence of some salts, such as sulphate

of soda which retards fermentation have a similar action

onthe solution of albumen. It would appear that albu-

men and fibrin are not only dissolved by the digestive

fluid, but in some measure decomposed; the first sub-

stance furnishes by this action, 1. Asubstance resembling

the coagulated white ofeggs, which dissolves in acid, and

is precipitated by neutralization. 2. Osmazome, and 3.
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Mucus. The digestion of fibrin affords similar products,

with the difference that the fluid in which the fibrin has

beendissolved does not contain coagulable albumen which

canbe precipitated by an elevation of temperature. Mus-

cular fibre boiled or roasted dissolves in a similar manner

to fibrin, although with greater difficulty. *

*Poggendorff's Annalen, 1837. British Annals of Medicine, Vol. 1

1837.
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OF

THE LIFE OF JAMES WATT.

THE celebrity of some men may be compared to a

meteor which appears for a little and then vanishes away;

their memory is only found in their marble monuments.

Others, again, like planets, have succeeded in attaining

amore permanent distinction ; they have conferred be-

nefits upon their fellow men which remain after them ;

they require no busts-no empty gorgeous structures to

tell that they have lived; their memory is in their

works. Of the latter class was JAMES WATT, the immor-

tal discoverer of the steam engine. He was born in

1736 at Greenock, in Scotland, where his father was a

merchant and magistrate. His grandfather and uncle

both distinguished themselves as mathematicians and

engineers . The subject of our memoir was educated in

his native town, which has long beendistinguished as a

port of extensive commercial relations and for the ele-

gance and substantiality of the works of its mechanics,

especially in reference to navigation. Till the age of

sixteen he continued at the grammar school, when he

was apprenticed to a mathematical instrument maker.
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At the age of eighteen he was sent to London, being

bound to a distinguished mathematical instrument maker.

Here, however, the delicacy of his health, from an attack

ofrheumatism, occasioned by working one winter's day in

the open air, prevented him from deriving any advantage

from his situation, and he was soon obliged to return to

his native country. In 1757 he went to reside in the

University of Glasgow, being appointed philosophical

instrument maker to that seminary, with apartments in

the building. In this situation he remained till 1764,

when he married his cousin, Miss Miller. He then

established himself in the town as an engineer. While

in this capacity, he was consulted with regard to the

great canal which traverses Scotland from east to west,

termed the Caledonian Canal, and he is said to have

projected the canal which unites the Clyde and Forth.

An accidental circumstance, however had given a different

bent to his pursuits. One of Newcomen's steam engines

had been sent to him from the Natural Philosophy class

for the purpose of being repaired, and this turned his

attention to the power of steam, ofwhich he was destined

to make such splendid applications.

It has been usually admitted, that the first individual

who ascertained the fact that steam was capable of

raising weights or water, was the Marquis of Worcester.

M. Arago, however, in the Annuaire for 1837, denies

theaccuracyof this conclusion, and claims the discovery

for Salomonde Caus, acountryman of his own. Afew

extracts in the words ofthe respective authors will enable

the reader to draw his own inferences. Hiero of Alex-

andria, 120 years before the christian era, was acquainted

with the fact that steam, under certain circumstances,
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could give rise to motion. In 1543 Blasco de Garay, a

sea captain proposed to the Emperor Charles V, to make

embarkations even when there was a perfect calm, and

without sails and oars . In June of the same year he

is said to have made an experiment with a vessel of 200

tons, which he carried into Barcelona, according to some,

at the rate of a league per hour ; according to others at the

rate of two leagues in three hours. The apparatus which

he employed was a large cauldron of water attached to

wheels connected with the sides of the vessel. This account

is given by M. Gonzalez, in Zach's astronomical cor-

respondence for 1826. It is altogether, however, so

improbable that little importance can be attached to it ;

such is the Spanish claim to the discovery of the force of

vapour. In 1615, Salomon de Caus wrote a work en-

titled " Les Raisons des Forces Mouvantes, etc." In this

hestates that if water be introduced into acopper globe,

with a tube passing vertically through the upper part of

theglobe, and dipping under the surface of the water,

on the application of heat to the globe, the water will be

driven up the tube ; he observes " the force ofthe vapour

(producedby the action of fire,) which causes the water

to rise is produced from the said water, which vapour

will depart after the water shall have passed out with

great force. " This is the French claim to the invention

ofthe steam engine. In 1629, Branca of Rome described

the eolipyle, or vapourblow-pipe. This,however, has little

connection with the subject. In 1663, the Marquis of

Worcester published his Century of Inventions. In his

68th invention he states that he has discovered an ad-

mirable and very powerful method of raising water by

the assistance of fire, not by aspiration, for as the phi-
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losophers say, intra sphæram activitatis, the aspiration

acting only at certain distances ; " butmymethodhas no

limits ifthe vessel possesses sufficient strength." He took a

cannon, filled it to three fourths, and shut up the open end ;

he thenkeptup a constant fire around it, and in the course

of twenty-four hours the cannon burst with a great noise.
“

Having a way to make my vessels so that they are

strengthenedby the force within them, and that they are

filled in succession, I have seen water run in a con-

tinuous manner, as from a fountain, to the height of

forty feet, A vessel full of water rarified by the action of

fire, raised forty vessels ofcold water. The person who

superintends this experiment has only two stop-cocks to

open, so that at the instant when one of the two vessels

is emptied, it is filled with cold water during the time

that the other begins to act, and this in succession. The

fire is kept in aconstant degree of activity by the same

person; he has sufficient time for this during the intervals

which remains after turning the stopcocks." Such is the

English claim to the discovery of the steam engine.

Whatever opinionmay be arrived at, one thing is certain,

that if his predecessors were ignorant of the force of

vapour and its moving power, the Marquis of Worcester

was quite familiar with them. In 1683, Sir Samuel

Moreland wrote his " Elevations of Water by all kinds

ofMachines &c.," a manuscript preserved in the British

Museum . He observes that "water being evaporated

bythe force of fire, its vapours require a much greater

space (about 2000times,) than the water previously oc-

cupied, and rather than be confined will burst a piece of

cannon. But being well regulated according to the rules

ofstatics, and by science reduced to measure, to weight,
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and to balance, then they will carry their burdens

peaceably (like good horses); and thus they will be ofgreat

use to the human race, particularly for raising water ac-

cording to the following table, which expresses the number

ofpounds which may be raised 1800 times per hour to the

heightofsixinchesbycylinders half filled with water as well

as the different diameters and depths of the said cylinders ."

In 1690, Denis Papin, a native of Blois, in France, first

thought of placing a piston in a cylinder, and acting

upon itby the force of steam. It is unnecessary to enter

into the question of the priority of the discovery of the

steam-engine from the preceding details, because they

appear merely to demonstrate the force of steam, or its

moving power-the alphabet of the steam engine.

In 1698, Captain Savery obtained a patent for an in-

strument in which the power of steam was applied to

practical purposes . The water was placed in a boiler,

the steam escaped by a tube at the upper part of the

boiler into a large spherical vessel, where upon being

condensed, a vacuum was formed, which enabled the

atmosphere to act. It was therefore the atmosphere,

and not the steam which was the moving power. In

1705 a patent was taken out for an improved engine

on the same principle, in the names of Newcomen,

Crawley and Savery. It was in 1764 that James Watt

was employed to repair a model of one of these engines

belonging to the natural philosophy class in Glasgow

college. He was struck with the defects ofthe machine,

and set about improving it. In 1768 he completed his

first engine, which, as with those now in use, differed

from that of Newcomen by the condensation of the

steam taking place in a second vessel, so that the
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descent of the piston was produced by the force of the

steam, and not by atmospheric pressure ; the ascent of

the piston was also produced by the power of the steam .

The engine of Watt was therefore a true steam engine ;

those which preceded it can only be considered as ma-

chines which produced certain effects by the atmosphere

acting on a vacuum produced by the condensation of

steam.

Dr. Roebuck supplied Watt with the means of ac-

complishing this great work, and in 1769 he obtained

his first patent. Watt had remarked that two thirds of

the steam were condensed by the contact with cold

water ; hence there was a loss of two thirds of the fuel.

He first attempted to substitute a wooden pipe for a

tube of iron, considering that the wood is a worse con-

ductor of heat, but he found that the wood had less

resistance to the sudden alternations of temperature. He

then thought of passing the steam into an iron tube

without cooling the walls of the tube ; this constituted

the invention of the condenser. This vessel, free from

air, and communicating with the water, being opened

at the moment when the tube is filled with steam, draws

the latter towards it, and when the vessel receives at the

same time a jet of cold water, the steam which is pass-

ing to fill it is condensed ; the remaining part of the

steam in the pipe is removed into the vacuum caused by

condensation, and thus the piston is allowed free play.

To get rid of the water in the condenser, a small air-

pump was applied which was worked by the piston.

The invention of the condenser was then Watt's first

great improvement. The second was the admission

of steam above and below the piston according as

II
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it was to be depressed or raised. He surrounded the

metal tubes with wood in order to keep in the heat.

He calculated with precision the quantity of fuel ne-

cessary for producing a certain portion ofsteam and the

volume of cold water required to condense it. Such

were the inventions for which the new patent was ob-

tained, but funds were wanted to extend the utility

of the discovery. Fortunately in 1776, Dr. Roebuck,

who had exhausted his means, met with a purchaser of

his interests in the patent in the person of Matthew

Bolton, of Birmingham. To him, therefore, it may

with justice be said that the country owes the present

diffusion and importance of the steam engine. The firm

of Watt and Bolton commenced their manufactory at

Birmingham by constructing a steam engine, which

all those interested in mining were requested to inspect.

The invention began gradually to be appreciated, es-

pecially in Cornwall, and Watt's engine very soon re-

placed that of Newcomen. One great encouragement

to adopt the new engine was the terms upon which it

was supplied. The agreement was, that one third of

the saving of fuel over the old engine should be the

price of the new engine. The saving was carefully

ascertained in this way; the quantity of fuel necessary

for producing a certain number of strokes of the piston

was ascertained by Newcomen's engine and by a new

one of the same dimensions. The number of strokes

was determined by means of a piece of clock-work,

termed the counter, attached to the engine, and so ar-

ranged that every stroke advanced the hand one division.

The instrument was placed in a box supplied with two

keys, and was opened at the time for settling accounts

1
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inpresence of the agent of Watt and Bolton, and of the

director of the mine. To shew the amount of saving it

is only necessary to state that the sum which the firm

derived from three engines in one year at the Chace-

water Mine, in Cornwall, amounted to £2,382, proving

that the saving of fuel by the new plan was equal to

upwards of £7000 per annum, being equivalent to

£2,382 per annum on each engine.

The manufactory of Soho speedily extended its limits,

and what was once a sterile hill, soon became a popu-

lous and fertile manufactory. The firm obtained an

extension of their patent to 1800. To this period the

engine had only been employed to raise water, but in

1800, Watt began to think of applying it to mills. This,

he conceived, might be effected on the principle of the

spinning-wheel, where the impulse which turns it one

half, completes the revolution. While engaged with his

models, he learned that a manufacturer of Birmingham,

named Rickards, had constructed what he was in search

of. He procured a plan of it, and found that it was

precisely his own ; he ascertained that his own plan had

been sold by one of his faithless workmen to Rickards,

who had procured a patent. It was too late to claim

the invention, and he therefore sought for a new plan.

He accordingly invented what is termed the sun and

planetmotion.

The intelligent and aspiring mind of Watt, however,

was not content with directing its attention to one

subject alone. He invented in 1779 a copying-press

consisting of two cylinders, between which a sheet of

moistened paper was passed and applied over a printed

sheet ; this contrivance was very successful. In March

112
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1787 he introduced into Great Britain the method of

bleaching cotton by means of chlorine which had been

discovered in France by Berthollet. This claim was

at one time disputed in favour of Professor Copland

of Aberdeen, but it was quickly set at rest on the

side of Mr. Watt (Ann. of Phil. viii, 2.) In 1800 Mr.

Watt retired from the firm with a handsome fortune

and was succeeded by his son, who continued along

with the son of Mr. Bolton to carry on the ma-

nufactory. During his residence in Glasgow his first

wife died. At Birmingham he married the daughter

of Mr. Macgregor, a manufacturer in Scotland, with

whom in the heart of his family, he happily spent

the evening of his days. While engaged in business

he was much troubled with headaches which, however,

ceased to affect him when he was relieved from his

labours. He was elected a fellow of the Royal Societies

of London and Edinburgh, and the Institute of Paris in

1808 made him one of their eight foreign associates. In

1817 he visited Scotland for the last time. In the

course of two years afterwards his health broke down,

andhe died on the 25th of August 1819, aged eighty-

four years-beloved and respected by all. Mr. Watt

was one of the most extraordinary men of any age.

He was not only a mechanic, he was an accomplished

scholar and yet in a great measure self-taught. He

was familiar with the modern languages and had

an excellent acquaintance with chemistry, physics,

antiquities, architecture, music ; in short he was gene-

rally well-informed. Possessing all these requisites and

a splendid benefactor of his country it is remarkable

that government never conferred any honour upon him.
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Immersed in expensive wars which deluged foreign

lands with the blood of our fellow creatures and im-

poverished our own people, it sought only to bestow

rewards on those who were foremost in the fight. It

was perhaps well-the days of these men are past,

but those of Watt will endure for ever. The visitor

to the ancient relics of Westminster Abbey may have

noticed many a gorgeous monument in memory of

individuals who have left no record behind him save

these heartless stones, or a notice perhaps in the his-

tory of battles of their having assisted in the premature

death of some friend of freedom or unfortunate foe ;

he looks long in vain for the monuments of those

who have succeeded in advancing the powers of the

mind and at last espies an obscure tablet which tells

that only a mere spot can be spared for the truly

mighty dead. The memory of Watt was left to be

established in peaceful times when a philosopher the

hero of intellect, is valued above a hundred warriors the

heroes of the passions ; for Watt assisted in superseding

the barbarism of war. Ahandsome statue of Watt was

erected in 1824 at Birmingham. Glasgow possesses

a similar tribute to his memory and Westminster Abbey

can now boast of having deposited within its walls

amarble statue of one who has conferred greater bene-

fits on his country and on the world than perhaps any

individual, commemorated by its gorgeous monuments.

Where is the name of Watt unknown ?

To the reader an apology is due for this feeble notice

of such a man, but it was impossible to abstain from

even this trifling record when presenting the little me

113
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morial which faces the title page of this volume. It

is executed by the Numismatic process in Paris, and

constitutes an excellent specimen of the new invention,

if not of the individual whom it is intended to com-

memorate.
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QUERIES RESPECTING UNIVERSITIES AND

SEMINARIES OF EDUCATION.

The following queries are respectfully submitted to the

professors and teachers at universities and schools with

a view of comparing the present methods of education.

Answers to these queries may be directed to the Editor

-care of the Publisher.

INSTITUTIONS .

1. Whenwas the college or university founded-by

whom and for what purpose ?

2. What are the funds of the institution, specifying

their source ?

3. Are there any fellowships, scholarships, or bursa-

ries belonging to the institution-specifying the number

and value of each, their original destination and how

they are bestowed ; by competition or otherwise ?

4. Are there any private annual subscriptions for the

purpose of educating poor students ? How many ?

5. Has the institution any patronage-specifying its

nature and value ?

6. Is there any hospital or medical institution con-

nected with the University-specifying fees ?

KK
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PROFESSORS .

1. How are the professors elected ?

2. The number of professors-specifying their names

and the subjects they teach, the years of their election

or appointment ?

3. The salaries of each professor, with their source

and original destination ?

4. The sum derived by each professor from lecture

fees?
.

5. The perquisites of each professor, or pecuniary

advantages which may accrue from the nature of his

situation.

6. The public situations with their value which each

professor holds in addition to his chair ?

7. The number of lectures delivered by each profes-

sor-specifying the commencement of the lecture sea-

son, the number of lectures delivered per week, the

number of days vacation and the termination ofthe lec-

turing season ?

8. Do any of the professors teach privately or act

specifying their emolnments from thisas tutors

source?

9. Do any of the professors hold stated examinations

weekly?

10. Do the professors derive any emolument from

degrees and howmuch ?

11. The opportunities which the professors afford to

the students of obtaining practical knowledge ?



375

TUTORS .

1. The number of tutors attached to the university or

colleges ?

2. The mode in which they are chosen and the origin

of the system of tuition ?

3. The source of their income ?

4. How does the system of tuition work ? Does it

assist or deteriorate the usefulness of the professors ?

5. What is the method which the tutors adopt in

teaching ?

6.-What number of hours is a student engaged in

being taught ? How long is he engaged with tutors ?

STUDENTS .

1. Dothe students require to pass through any sys-

tem or course of education before presenting themselves

at the institution ?

2. If they do, what is the age at which they enter the

institution or college ?

3. What steps must be taken by the student to be-

come a member of the college or university ? The matri-

culation fee and other fees to be paid at entry ?

4. Do the students reside within the building of the

university ? If so, what may be the average expenses

per annum-specifying the items of expenditure ? If

they do not reside inthe university, what may be the

average necessary expenses of a student's residence at

college exclusive of fees-specifying the items of ex-

penditure ?
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6. The number of students attending the universitie

or colleges of the university ?

7. The number of students who derive fellowships,

scholarships, stipendia or bursaries from the university,

and the mode of the election to these emoluments ?

8. Do the students usually continue to attend the

universities for some years regularly, or are they fre-

quently obliged to desist for a time in consequence of

poverty ?

9. Are there any distinctions in the rank of students,

from their birth or wealth-specifying the numbers in

each rank ?

10. Is there any prejudicial or advantageous influence

produced by auch distinctions ?

11. Are there any abuses of funds or fellowships, &c.

by which the students are deprived of these advantages ?

12. What may be the number of students who study

at the university without any intention of taking degrees,

and the objects for which they study ?

DEGREES .

1. What are the designations of the degrees granted ?

2. Is there any curriculum or prescribed order of

classes before the student can become a candidate for a

degree-specifying the curriculum ?

3. What is the expense of obtaining a degree-spe-

cifying the fees to the university and servants ?

4. Is there any ceremony prescribed on granting a

degree ?

5. What has been the annual number ofgraduates for
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thedifferent degrees for the last five years-specifying

the number under each degree ?

6. What is the nature of the examination for each

degree. In what language ? How long does it last ? Is

it a practical, oral or written description ?

7. Supposing a student about to enter a university,

whatsumofmoney must he calculate on spending be-

forehe can attain a degree in arts, philosophy, medi-

cine and law-specifying the items of expenditure for

each degree ?

THE END .

LONDON

SCHULZE AND CO. 13, POLAND STREET.
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LIBRAIRIE SCIENTIFIQUE

DE

J. B. BAILLIÈRE,

219, REGENT STREET, LONDON.

NEW ENGLISH AND FRENCH PUBLICATIONS .

MR. J. B. B. receives regularly a weekly parcel from Paris ,

and is enabled to supply any French Work at the rate of a

shilling for one franc, on the advertised prices in Paris .

F

OUTLINES OF COMPARATIVE ANATOMY.

BY ROBERT E. GRANT, M.D.

PROFESSOR OF COMPARATIVE ANATOMY AND ZOOLOGY IN THE

UNIVERSITY COLLEGE, LONDON.

PARTS I , II , III. IV. Containing OSTEOLOGY, LIGAMENTS ,

MUSCULAR and NERVOUS SYSTEMS, ORGANS of the SENSES ,

DIGESTIVE ORGANS, CHYLIFEROUS and SANGUIFEROUS

SYSTEM. Illustrated with 118 wood-cuts. 8vo. £1 .

PART. V. & LAST, to complete theWork, willbe publishedin April 1838 ,

The price to Subscribers of the whole will be £1 4s. After the publi-

cation of the Last Part, the Price will be to non-Subscribers, £1 8s.
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ELEMENTS OF CHEMISTRY,

Including the Applications of the Science in the Arts.

By THOMAS GRAHAM, F.R.S. L. andE.

PROFESSOR OF CHEMISTRY IN THE LONDON UNIVERSITY COLLEGE,

CORRESPONDING MEMBER OF THE ROYAL ACADEMY OF SCIENCES OF

BERLIN.

Part I. 8vo. 36 pages, illustrated with 36 wood-cuts, Price2s.

This work will be completedin Eight Numbers, each containing the

same quantity of Letter Press, which will appear every alternate month,

until completed. Price ofeach2s,

THE ANATOMY OF THE REGIONS,

Interested in the Surgical Operations performed on the

Human Body, with occasional Views of the Pathological

conditions , which render the interference of the Surgeon

necessary,

IN A SERIES OF 18 PLATES ON INDIA PAPER, THE

SIZE OF LIFE,

By J. LEBAUDY, M.D.

WITH ADDITIONS, folio. London, 1835. £1 4s.

"Asaseries ofplates , we admire the execution of Mr. Lebaudy'swork,

both for clearness and accuracy."- Forbes ' British and ForeignMedical

Journal, July 1836.

ON BLOOD-LETTING,

AnAccount of the Curative effects of the Abstraction of

Blood ; with Rules for employing both Local and General

Blood letting in the treatment of Diseases .

BY JAMES WARDROP, M.D.

SURGEON TO THE LATE KING. 12mo. London, 4s.

"

As asummary of our opinions of Dr Wardrop's Treatise , we are

compelled to say, that it comprises much judicious and valuable matter."-

Forbes' British and Foreign Medical Journal, July 1836.
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1Vol. 18mo. cloth lettered, 3s.6d.

BRITISH ANNUAL,

And epitome of the progress of Science, for 1837,

Edited by ROBERT D. THOMSON, M.D.

[FIRST YEAR.]-CONTENTS :

Recent Progress of Optical Science, by the Rev. BadenPowell,

M.A. F.R.S. Savilian Professor of Geometry, Oxford. Experi-

ments and Observations on visible Vibration and Nodal division ,

Charles Tomlinson, Esq. Recent Progress ofAstronomy, by

S. B. Woolhouse Esq. F.R.A.S. The History of Magne-

tical Discovery, by Thomas S. Davies, F.R.S. L. and E.

Royal Military Academy Woolwich. Recent Progress of

Vegetable Chemistry. By Robert D.Thomson, M.D.

A THEORETICAL AND PRACTICAL TREATISE

ON THE

DISEASES ON THE SKIN,

BY P. RAYER, M.D.

PHYSICIAN TO THE HÔPITAL DE LA CHARITE, PARIS.

SECOND EDITION .

Remodelled and much enlarged, in one thick volume 8vo.

of 1,300 pages, with Atlas royal 4to. of 26 Plates , finely

engraved and coloured with the greatest care, exhibiting 400

varieties of Cutaneous Affection, £48s. London, 1835.

The text separate, 8vo. in boards, £1 8s. The Atlas, 4to.

separate in boards, £3 10s .

" This is an incomparable work on Cutaneous Diseases. Soine notes

are added by the translator, Dr. Willis."-Medico- Chirurgical Review.

July1835.

Jedois dire que cet ouvrage m'a paru présenter, un Tableau complet

de l'Etat actuel de la science sur cette branche de la Pathologie ; que la

Thérapeutique surtout a reçu de nombreux et d'utiles développements,

"Enfin, pour que rien ne manquât à l'utilité et au succes de cet

ouvrage, l'auteur a réuni dans unAtlas pratique la généralité des mala-

dies de la Peau; illes agroupés dans un ordre systématique pour en

faciliter le diagnostic ; et j'ajouterai que leurs diverses formes y ont éta

représentées avec une fidélité, une exactitude et une perfection qu' on
n'avait pas encore atteintes ." Bricheteau, Archives Générales de

Médecine, Juin 1835.

" We believe this to be by far the most complete work on the skin

which exists in any language. The Atlas is the cheapest work we have
ever seen, as it contains twenty-six beautifully coloured plates, each

containing numerous figures."-Medical Gazette, June 27, 1835.

1
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A POPULAR VIEW OF HOMEOPATHY,

Exhibiting the present state of the Science, by the

Rv. T. R. EVEREST,

RECTOR OF WICKWAR.

SecondEdition,Amended and much Enlarged, 8vo. London, 1836,
Price 6s.

OBSTETRIC ATLAS,

BY DR. H. F. KILIAN.

PROFESSOR OF MIDWIFERY, AND DIRECTOR OF THE LYING- IN

INSTITUTE IN THE UNIVERSITY OF BONN.

PARTS I, II and III. Containing 36 Plates as large as Life.

And8vo. text, £3 3s.

PART IV. will shortly appear, and will complete the work.

ON THE ADVANTAGES OF EXERCISE IN

SOME SPINAL DEVIATIONS,

OR

ADDRESSED TO SIR BENJIMAN BROBIE , M.D. F.R.S,

BY A. M. BUREAUD-RIOFREY, M.D.

8vo. With 2 Plates. London, 1837. 2s. 6d.

THE CONTINENTAL AND BRITISH

MEDICAL REVIEW,

MONTHLY THERAPEUTICAL JOURNAL.

Edited by A. M. BUREAUD-RIOFREY, M.D.

This Journal began on the first of March 1837, and is

published regularly the first day of every month. Price of

each number of 4 sheets, 1s. 6d.
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NEW TREATMENT OF MALIGNANT

DISEASES,

AND CURE WITHOUT INCISION BY CAUSTICS AND PRIN-

CIPALLY THE CHLORIDE OF ZINC , WITH CASES. By

A. M. BUREAUD, M.D. 8vo. 3s.

ON THE ENDEMIC METHOD.

By A. M. BUREAUD, M.D. in 8vo. 2s.

ESSAY ON THE INDIGENOUS FOSSORIAL

HYMONOPTERA .

Comprising a Description of all the British Species of

Burrowing Sand Wasps, contained in the Metropolitan

Collections ; with their habits as far as they have been
observed.

BY W. E. SHUCKARD, M.E.S.

With 4 Plates, 8vo. London 1837. 14s.

COMPENDIUM OF LITHOTRIPSY ;

Or an Account ofRemoval of the Stone from the Blad

der without incision ; adapted for general Comprehension

with a series of Statistical Tables, and 45 wood-cuts, repre-

senting the most important instruments and improvements

up to the present time.

BY HENRY BELINAYE, Esq.

SURGEON EXTRAORDINARY TO H.R.H. THE DUCHESS OF KENT,

MEDICAL OFFICER ATTACHED TO THE EMBASSIES

OF FRANCE AND AUSTRIA,.

8vo. London, 1836. 88.
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RECORDS OF GENERAL SCIENCE.

BY ROBERT D. THOMSON, M.D.

LECTURER ON CHEMISTRY, AND PHYSICIAN TO THE FREE DISPENSARY

AND INSTITUTION FOR DISEASES OF THE SKIN, BLENHEIM STREST.

Assisted by THOMAS THOMSON, M.D. F.R.S. L.S E.

F.LS., etc.

REGIUS PROFESSOR OF CHEMISTRY IN THE UNIVERSITY OF GLASGOW.

This Work, of which one or two copies still remain on

hand, consists of 4 vols. and contains Articles on Calico

Printing, illustrated with actual specimens of cloth, and on

various branches of manufactures . An account of all the

New Discoveries during 1835 and 1836, will also be found

inthem.

A PRACTICAL VIEW OF HOMŒОРАТНУ,

Or anAddress to British Practitioners onthe general ap-

plicability and superior efficacy of the HomœopathicMethod

in the Treatment of Disease. With cases,

BY STEPHEN SIMPSON, M.D.

LATE RESIDENT PRACTITIONER AT ROME.

8vo. London, 1836. 10s. 6d.

THE EDINBURGH DISSECTOR.

OR SYSTEM OF PRACTICAL ANATOMY.

For the Use of Students in the Dissecting Room. By a

FELLOW OF THE COLLEGE OF SURGEONS EDINBURGH .

1 vol . 12mo. London 1837. 9s.

1

Students will find this to be an exceedingly useful Manuel

Medical Gazette, 21 October, 1837.
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WEBER, ANATOMICAL ATLAS OF THE

HUMAN BODY

IN NATURAL SIZE. 84 Plates Folio and Text, 80.

London 1836, £7 7s.

The VIIth and last Part to be had separately. Folio and

Text 8vo. £1 1s.

THE CHEMISTRY OF DYEING,

PART. I. The Art of Dyeing, founded on the chemical
relation of cotton thread to salts and acids .

BY PROFESSOR RUNGE OF BRESLAW, 8vo.

An indispensable work for all Dyers and Calico Printers .

INTRODUCTION TO THE FIRST ELEMENTS

OF CHEMISTRY.

For the use of Students

BY DR. JUSTIUS LIEBIG,

PROFESSOR OF CHEMISTRY IN THE UNIVERSITY OF GIESSEN..

Translatedfrom the German by Thomas Richardson.

12mo. 2s. 6d.

En the Press, and will appear shortly

PROSTITUTION IN LONDON;

Considered as to the Public Health and Morals. With

Statistical Documents, derived from the most authentic

sources. By a MEDICAL GENTLEMAN.

In1vol. 8vo. of 600 pages. London 1837. 165.
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ATLAS DELA GEOGRAPHIE DES TROIS REGNES DE LA

NATURE. Distribution des Animaux, des Végétaux,

des Minéraux ala Surface du Globe, par Céran

Lémonnier, Paris, 1837. Fol . 6s.

DICTIONNAIRE DE L'INDUSTRIE MANUFACTURIERE, COM-

MERCIALE ET AGRICOLE, ouvrage accompagné d'un grand

nombre de figures intercallées dans le texte : par MM.

A. Baudimont, Blanque aîné, Colladon, Coriolis , d'Arcet,

Pauline Desormaux, Despretz, H. Gaultier de Claubry,

T. Olivier , Parent-Duchatelet, Perdonnet, Sainte-Preuve,

Soulange- Bodin, A. Trabuchet, 10 forts vols. in 8vo. figures,

5 vols. sont envente, prix de chaque. 8s,

DICTIONNAIRE RAISONNÉ ETYMOLOGIQUE, SYNONYMIQUE

ET POLYGLOT, e des termes usitées dans les sciences ,

naturelles , comprenant l'anatomie, l'histoire naturelle

et la physiologie générales, l'astronomie, la botanique, la

chimie, la géographie physique, lagéologie, la minéralogie,

la physique, la zoologie, etc., par A. J. L. Jourdan, mem-

bre de l'Académie Royale de Médecine. Paris, 1834, 2 forts

vols. 8vo., à deux colonnes . 18s.

ELEMENS DE GEOLOGIE ET DIHYDROGRAPHIE, par H.

Lecog, Professeur d'Histoire Nature le, à Clermont-

Ferrand. 2 vols 8vo. fig . Paris 1838. 168.

ÉLÉMENS DE GEOGRAPHIE PHYSIQUE ET DE MÉTÉORO-

LOGIE, ou résumé des notion acquises sur les grands

phénomènes et les grandes lois de la nature, servant d'in-

tro duction à l'étude de la géologie ; par H. Lecoq, pro-

fesseur d'histoire naturelle à Clermont-Ferrand. Paris

1835, 1 fort vol. in 8vo, avec 4 planches gravées. 9s.

HISTOIRE NATURELLE des Animaux sans Vertèbres , pré-

sentant les caractères généraux particuliers de ces ani-

maux, leur distribution, leurs classes, leurs familles, leurs

genres et la citation des principales espèces qui s'y rap-

portent ; par J. B. P. A. de Lamarck, membre de l'Institut,

professeur au Muséum d'Histoire Naturelle. Deuxième

édition, revue et augmentée des faits nouveaux dont la,
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science s'est enrichie jusqu'à ce jour, par M. G. P

Deshayeset H. Milne Edwards. Paris 1835-38. 9 vols .

in 8vo prix de chaque. 88.

Dans cette deuxième édition, M. Deshayes s'est chargé de revoir et de

compléter l'Introduction, les Coquilles et les Mollusques ; M. Milne-

Edwards, les Infusoires, les Zoophytes, les Polypiers, les Radiaires,

les Vers , les Arachnides, les Crustacées et l'organisation des insectes.

Cette édition sera distribuée ainsi : Tome I, Introduction, Infusoires; II,

Polypiers ; III, Radiaires , Tuniciers , Vers, Organisation des insectes ;

IV, Insectes ; V, Arachnides, Crustacées, Annélides ; VI, VII, VIII , IX ,

Histoiredes Mollusques.

MÉMOIRES pour servir à l'histoire anatomique et phy-

siologique des Végétaux et des Animaux, par M. Dutrochet,

membre de l'Institut, Paris 1837 2 forts vol. in 8vo.

avec atlas de 30 planches gravées. 11. 4s.

NOUVEAU SYSTEME de PHYSIOLOGIE VEGETALE et de

BOTANIQDEC , fondé sur les méthodes d'observations déve

loppées dans le nouveau système de chimie organique, pas

F. V. Raspail accompagnéde 63 planches contenant près

de 1000 figures d'analyse dessinées d'après nature et gravée.

avec le plus grand soin. Paris 1837,2 forts vols. in 8vo

et atlas de60 planches. 11. 10s.

Le même ouvrage, planches coloriées. 21. 10s.

NOUVEAU SYSTEME DE CHIME ORGANIQUE, fondé sur de

Nouvelles Methodes d'observation, précédé d'un traié ,

Complet sur l'art d'observer et de Manipuler en grand et

en petit dans le Laborateire, et surle Port obju di

microscope, par F. V. Raspail, deuzième Edition , en-

tièrement refondu accompagnée d'un Atlas, 4to. de 20

planches graveés. Paris, 1838 , 3 v. 8vo. Atlas 4to . 11. 10s

PROGRAMME DE L'ENSEIGNEMENT DE L'HISTOIRE NA-

TURELLE DANS LES COLLÈGES, adopté par le Conseil

royal de l'instruction publique ; disposé en 49 tableaux

méthodiques, par Céran Lemonnier, deuxième édition.

Paris 1837, in 4to. avec figures noires 10s.

Avec figures coloriées, 11. 4s.
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