This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of
to make the world’s books discoverable online.

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was nevel
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domair
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover.

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey fro
publisher to a library and finally to you.

Usage guidelines

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belon
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have take
prevent abuse by commercial parties, including placing technical restrictions on automated querying.

We also ask that you:

+ Make non-commercial use of the fild&e designed Google Book Search for use by individuals, and we request that you use these fil
personal, non-commercial purposes.

+ Refrain from automated queryirigo not send automated queries of any sort to Google’s system: If you are conducting research on m:
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encc
use of public domain materials for these purposes and may be able to help.

+ Maintain attributionThe Google “watermark” you see on each file is essential for informing people about this project and helping ther
additional materials through Google Book Search. Please do not remove it.

+ Keep it legalWhatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume |
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in al
anywhere in the world. Copyright infringement liability can be quite severe.

About Google Book Search

Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on
athttp://books.google.com/ |



http://books.google.com/books?id=-VEJAAAAIAAJ&ie=ISO-8859-1

























LETTERS

ON ¢ O

-NATURAL MAGIC,

ADDRESSED TO

Sir WALTER SCOTT, Barr.

BY

Sk DAVID BREWSTER, K.H.

LL.D,, F.R.8, V.P.RS.E, §c. &c.

LONDON :
JOHN MURRAY, ALBEMARLE-SB(EET.

MDCCCXXXIV,



E NEW YORK
PUBLIC LIBRARY

153409

ASTOR, LENOX AND
TILDEN 'FOUNDAT!ONS.
1899

\LONDON
TED BY WILLXAM CLOWES:

PRIN
Duke-Street, Lambeth.




































8 LETTERS ON NATURAL MAGIC.

LETTER II.

The eye the most important of our organs— Popular. deacripj
tion of it—The eye is the most fertile source of menta
illusions— Disappearance of ohjecis when their imuges fal
vpon the base of the oplic nerve— Disappearance of object.
when seen obliquely— Deceptions arising from viewing ob
Jects in a fuint light— Luminous figurcs created by pressur
on the eye either from cxternal causes or from the fulnes:
of the blvod-vessels— Ocular specira or accidental colours
—Remarkable effects produced by intense light—Influ.
ence of the imagination in viewing these speclra— Re-
markable illusion produced by this affection of the eye—
Duration of impressions of light on the eye— Thaumatrop
—Improvements upon it suggested— Disappearance o
halves of objects or of one of two persons— Insensibi/ity o
the eye to particulur colours— Remarkable optical illusio

described.

Or all the organs by which we acquire a know.
ledge of external nature, the eye is the most re
markable and the most 1mportant By our other!
senses the information we obtain is comparatively
limited. The touch and the taste extend no far-
ther than the surface of our own bodies. The sense
of smell is exercised within a very narrow sphere,
and that of recognizing sounds is limited to the .
distance at which we hear the bursting of a meteor °
and the crash of a thunderbolt. But the eye enjoys
a boundless range of observation. It takes cog-
nizance mnot only of other worlds belonging to






































































































































































































































































































120 LETTERS ON NATURAL MAGIC,

right, and in the other to the left, and to each of

the other two pair a very small portion of the

upper part of the nose, all the four pair of

eyes lost their front direction, and looked to the

right or to the left, according to the direction of

- the nose, or of the portion of 1t which we- ~
But the effect thus produced *~

Dr. Wollaston re
directio

2 of the eyes. This effect is finely seen in some
wgic lantern sliders, where a pair of eyes is made
move in the head of a figure which invariably
dlows the motion of the eyeballs.
Having thus determined the influence which
the general perspective of the face has upon the -
.apparent direction of the eyes in a portrait, Dr. -
Wollaston applies it to the explanation of the well- -
_known fact, that when the eyes of a portrait look :


















126 LETTERS ON NATURAL MAGIC. -

candle from which they proceeded would not be
visible, or they would not suffer reflexion from the
plates C, D. At all other angles the light would
be reflected and the candles visible. Now the plate
D is placed at an angle of 53° 11’ and C at an
angle of 56° 45/, so that when a film of water is
breathed upon them the light will be reflected from
the latter, and none from the former: that is, the
act of breathing upon the plates will restore. the
invisible, and extinguish the visible image.
































































































































































































































































































































































MUSICAL MOUNTAIN OF EL-NAKOUS. 243

his predecessor. During the first visit which he
made to the place, he heard at the end of a quarter
of an hour a low continuous murmuring sound be-
neath his feet, which gradually changed into pul-
sations as it became louder, so as to resemble the
striking of a clock, and at the end of five minutes _
it became so strong as to detach the sand. Re-
turning to the spot next day, he heard the sound
still louder than before. He could not observe
any crevices by which the external air could pene-
trate ; and as the sky was serene and the air calm,
he was satisfied that the sounds could not .arise
from this cause*.

* See Edinburgh Journal of Science, No, xi. p. 153 ; and
No. xiii. page 51.

Q2



244 LETTERS ON NATURAL MAGIC,

LETTER X.

Mechanical inventions of the ancienls few in number—An-
cient and modern feats of strength— Feats of Eckeberg
particularly described— General explanation of th

" Real feats of strength pesformed by Thomas Topham—
Remarkable power of lifting heavy persons when the lungs
are inflated— Belzoni’s feat of sustaining pyramids of men
— Deception of walking along the ceiling in an inverted
position— Prneumatic appuratus in the foot of the house-
Sy for enabling it to walk in opposition to gravily—De-
scription of the analogous apparatus employed by the gecko
lizard for the same purpose—Appuratus used by the
Echineis remora, or sucking.fish.

TeE mechanical knowledge of the ancients was
principally theoretical, and thougli they seem to
have constructed some minor pieces of mechanism
which were sufficient to delude the ignorant, yet
there is no reason for believing that they had exe-
cuted any machinery that was capable of exciting
much surprise, either by its ingenuity or its mag-
nitude. The properties of the mechanical powers,
however, seem to have been successfully employed
in performing feats of strength which were beyond
the reach even of strong men, and which could not
fail to excite the greatest wonder when exhibited
by persons of ordinary size.

Firmus, a native of Seleucia, who was executed
by the Emperor Aurelian for espousing the cause

.












































































































































































































312 LETTERS ON NATURAL MAGIC.

of it to such a degree, that the greatest portion of
it was found to be pretty well done in thirteen
minutes.

Our distinguished countryman, Mr. Chantrey,
has very recently exposed himself to a temperature
still higher than any which we have mentioned.
The furnace which he employs for drying his
moulds is about 14 feet long, 12 feet high, snd
12 feet broad. When it is raised to its highest
temperature, with the doors closed, the thermo-
meter stands at 350°, and the iron-floor is red hot.
The workmen often enter it at a temperature of
340°, walking over the iron floor with wooden
clogs, which are of course charred on the surface,
On one occasion Mr. Chantrey, accompanied by
five or six of his friends, entered the furnace, and,
after remaining two minutes, they brought out a
thermometer which stood- at 320°. Some of the
party experienced sharp pains in the tips of their
ears, and in the septum of the nose, while others
felt a pain in their eyes.












316 LETTERS ON NATURAL MAGIC.

instantly red hot, and set fire to the gas. In this .
case the minutely divided platinum acted upon the
hydrogen gas, in the same manner as the minutely
divided charcoal-acted upon common air. Heat
and combustion were produced by the absorption of
both gases, though in the one case the effect was
instantaneous, and in the other was the result of a
prolonged absorption. ‘
This beautiful property of spongy platinum was
happily applied to the construction of lamps for
producing an instantaneous light. The form given
to the lamp by Mr. Garden of London is shown
in the anuexed figure, where A B is a globe of

Fig.78.

glass, fitting tightly into another glass globe C D
by a ground shoulder m n. The globe A B termi-~
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upon the platinum. Anintense heat is immediate
produced, the platinum becomes red hot, and tl
hydrogen inflames. A taper is then lighted at t}
flame, and the cock d isshut. Professor Cummin,
of Cambridge, found it necessary to cover up tl
platinum with a cap after every experiment. Th
ingenious chemist likewise found, that, with plat
num foil the 9000dth part of an inch thick kept i
a close tube, the hydrogen wasinflamed ; but whe
the foil was only the 6000dth of an inch thick,

was necessary to raise it previously to a red heat,

Spontaneous combustion is a phenomenon whic
occurs very frequently and often to a great exte:
within the bowels of the earth. The heat by whic
it is occasioned is produced by the decompositic
of mineral bodies, and other causes. This heat i
creascs in intensity till it is capable of melting tt
solid materials which are exposed to it. Gases an
aqueous vapours of powerful elasticity are gene
rated, new fluids of expansive energy imprisoned i
cavities under great pressure are set free, and thes
tremendous agents, acting under the repressin
forces of the superincumbent strata, exhibit the
power in desolating earthquakes; or, forcing the
way through the superficial crust of the globe, the
waste their fury in volcanic eruptions.

When the phenomena of spontaneous combus
tion take place near the surface of the earth, its e
fects are of a less dangerous character, though the
frequently give birth to permanent conflagrations
which no power can extinguish. An example ¢
this milder species of spontaneous combustion ha
been recently exhibited in the burning cliff at Wey
mouth ; and a still more interesting one exists a






320 LRTTERS ON NATURAL MAGIC.

wick became red hot, and continued so while a
drop of alcohol remained, provided the air in
the room was undisturbed. On one occasion the
wick continued red hot for twenty-four hours, and
a very disagreeable acid vapour was formed.

On these principles depend the lamp without
_flame which was originally constructed by Mr. Ellie.
It is shown in the annexed figure, where A B is

Fig. 79.

the lamp, and % a cylindrical coil of platinum wire,
the hundredth part of an inch in diameter. This
spiral is so placed that four or five of the twelve
coils of which the cylinder consists are upon the
wick, and the other seven or cight aboveit. If the
lamp is lighted, and continues burning till the cy-
lindrical coil is red hot, then if the flame is blown
out, the vapour which arises from the alcohol will
by its combustion keep the coils above the wick
red hot, and this red heat will in its turn keep up
the vaporisation of the alcohol till the whole of the
alcohol is consumed. The heat of the wire is al-
ways sufficient to kindle a piece of German fungus
or saltpetre paper, so that a sulphur match may at
ny time be lighted. Mr. Gill found that a wick
Mposcd of twelve threads of the cotton yarn com-

C.





























































































CONCLUSION, 351

they are the only objects of rational ambition,
‘While the calm deductions of reason regulate the
ardour of Christian zeal, the warmth of a holy
enthusiasm gives a fixed brightness to the glim-
mering lights of knowledge.

It i1s one of the darkest spots in the history of
man, that these noble gifts have been so seldom
combined. In the young mind alone can the two
kindred seeds be effectually sown; and among
the improvements which some of our public insti-
tutions require, we yet hope to witness a national
system of instruction, in which the volumes of
Nature and of Revelation shall be simultaneously
perused.

D. BREWSTER.

AvLLERLY, dpril 24th, 1832,

THE END.
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