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FREFACE.

Tug want of & simple Elementary Catechism on the
principles of Experimental Science must often have
been felt by many who are similarly engaged with
myself in the fnstruction.of. yl':uiﬂl The following
pages have been mmp:leﬂ intthe hope that they
may, in some degree, mppfy the lack.of a manual of
chemiatry snd its correlative sciences.

In such a work the merit of originality cannot be
claimed, both becausa ita snbject-matter must neces-
sarily be derived from books already spproved, and
also because T should deem it presumptuons to sub-
stitute my imperfect conclumions for the matured
snd cstablished deductions of others.
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All that I would claim for this little book is origi-
nality in its arrangement, simplicity in its statements,
and the fact of my experience of its utility as a

manual of instruction.

In the hope, therefore, that it may prove sbmi-
larly useful to others, 1 venture to commend it to

the public.

Landford Lodgs, Salishury,



QUESTIONS ON CHEMISTRY.

Q. What is Chemistry?

A, It embraces, in general terms, the study of the
neture and property of all she materials which enter into
the compoeition of the sarth, the sea, and the air.

{). Upon what kind of proof does chemical seience reat?

A, Tt resis entirely upon experimental demonatiration.

Q. What substances form the besis of chemistry ?

A. Those which are callad slementary, i, & substances
that are not decomposable,

(. How many of these subslances sre st present
Enown 7 :

A, Sizly-tipo ; and of these all pthersare compounded.

Q. Give an instance of a simple or elementary sub-
stance.

A, Iron iz a simple substance, becauss we can only
obtein iren from it.

Q. Give an instance of & eompound body ; 0. e. of that
which ¢gntains two or more simple substances.

A. A piece of limestone mubjected to red heat for a
ghort time lossa nearly half its weight and becomes
quick-lime — that portion of e bulk which has escaped
iz carbonic acid 3 Lwe end carbonée acid, therefore, oom-
bine to form the substance called limeatone, which is
thips shown to be of a cempound quality.
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2 4 CATECHIIM 0N CHEMISTEY.

(). What is the proper term for the chemical zspara-
tion of & substance ?

A, Chemiieal decomposition. And when this lizs taken
place, the original compound subatance iz said to he
decomposed into its components, or constiluents,

Q. Into how many classes arc elemenfary substances
penerally divided ?

A, Into two :—metaly and mon-melnliic mbsiances,

2. What are the most importent of the sefals 2

A. Tron, copper, lead, mepeury, silver, gold, map-
nesium, caleium, and potassium.

(). Name soma of the non-melafiic anbatanges,

A. Sulphur, phosphorns, carhon, oxygen, hydrogen,
nitrogen, &e.

N.B. Oxygen and nifrogen ure the elemenis existing in
the atmprsphero: Aydrogen and witrogen form water,

). What is the phgpsicsl et or condition of & sub-
stance }

A. There ara three such etates, iz : the sofid, the MFwid
or Bguid, and the gaseows.

Q. Give an czample of one substance paasing through
all thess states.

A. Fater: genecslly it is finid, but when sofficicntly
eooled it becomes solid, and apain, when auhjocted to
& sufficient heat, it boils and atterwards becomes steam,
which is the gascons condition of water, »

Q. Define atfraction,
A, There are varioua Kods of attraction :

1. Atfraction of grovitetion; er, gr. where a
etone falls to the ground in consequence of the
carth's attraction,

8. Maguetic altraction; er. gr. tho attraction
which a magnot has for seft iren,

3. Electrical attraction ; or the attraction which
any perfectly dry sabatance, such as esealing-wax
when' sharply rubbed, has for any light substance,

4. Attraction of eohesion; ex. gr. the attrac-
tion which one perfectly smooth sorface has for



ATTRAGTION.—HEAT, 3

another when rubbed together with a cireular mo-
tiom.

5. Capillary aliraction; ex, gr. & lomp of
sugar placed in water; the water rises through the
sugar by capillary attraction.

Q. What 1s chemical afftnity ¥

A. That union which sometimes takes place betweoen
two or more bodies in euch a way ss to give rise to a
net pubstance, whose proporties are different from those
of its components,

). Iow are all chemies! changes produced ?

A. By affinity, or chemical affraction.

Q. Upon what i3 the pliysieal state of & subsiance de-
pendent 7

A. Tpon its relation to heat

). What is the most geners] efect of heat ¥

A, (1st.} To canse exparsion or enlargement.

. Give an example of this.

A_ A pirce of iron or brass when heated will be found
to be largor, both in length and widih, than when oold ;
and will, when quite cold, be found to have relnmed to
its original size.

(). What instroment in common nse is made upon this
prineipla ?

A. The thermometer,

(). Explain ita comstruction.

A. A thin hollow plasa tubo of uniform diameter is
mads with a hollow glass bultb at one extremity. This
bulh, by a pecnliar process, is exactly filled with mercury
to the top of the bulb; ell remaining air is then expelled
from the tuba, which is then hermetically sealad by the
blowpipe. The instrument now consists of the glass tube
with the bulb of it filled with mercury. It is now
requizite to gradoate it for mse.  This is done either by
making marks on the atem, or by fastening the tube to
a scale of wood or ivery, all which marke are made
sccording to certain rules.
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Q. What ere these rules 7

A. In England the division of Fakrenfe iz used, Ae-
cording to this seale the thermometer is graduated into
180 degrees. Tho zero point is placed 32 degrees balow
the freezing E::inl, of water, the tomperature of blood at
98%, and the boiling point at 212°%  Below zero the num-
bers run in an opposite direction and ere distinguished
from the prdinery dogrees by a — sign hefore them.

(). What other seeln of graduation is nzed on the Con-
tinent and in Ameriea !

A, The cemtigrade, which, a8 1ls name implics, eon-
sists of 100 parts, the zerc point being placed at the
freesing point of water ; tha boiling point at the 100th.
The scale i3 continued above and helow these points;
the points holow zero being distinguished by a negative
sigmn.

). How are Fahrenheit degrees converted into centi-
grade ¢

A. Subtract 82, muliiply by 5, snd divide by 9.

(). How are eentiprade degrees converted into Fahren-
heit ?

A. Multiply by 9, divide the product by 5, and add 32.

Q. How are regafive eentigrade deprees converted into
negative Fahrenheit ?

A. Thus, from the sbove ruln: ez gr. let it be re-
quired to convert 15 centigrades into dogrees of Fahren-
heit.

— -i—-l- 8= -—27-{-32: + & F.

Q. Are any other fluide hesides mercury used for
thermometars, and why ?

A. Yes; efr and spirits of wine are sometimes used.
The former, called differentie! thermometers, are uead to
measure differences of temperaturce between two portions
of air. The latter, the apirits of wing, are used to
measure temperatures below the freezing power of mer-
cury,

. Give another instance of expansion.

A. That of the metal in the pendulum of a clock.



EFFROTH OF HEAT.-—TRADE WINDB, VENTILATION. &

Q. How ia this remedied so a2 to preserve the regu-
larity of the time-piece ? .

A. Tn varions ways: the moat simple is & rod of
metal, to whish, instead of & plate of metal being sttached,
a oylindrieal jar of mercary is fixed npon a metal
atanjfiz. W‘hernglx:. de iz lengthrgrued by an %ﬁcram of
temperatire, the mereury is alse expanded, and rising in
the eylindrical vessol, clevates the centre of gravity, and
thas compensates for the elevation or expangion of the
metal Tod.

. To what natnral phenomena does the expansibility
of air by hest give rice !

A. To thatof the winds ; more particnlarly the trade
winds,

. Why?

A. Becanaa the tays of the sun falling lezs obliquely
upon the earth neer the tropics, ooeagion the earth to be
more beated there than uwpon poy other part: this heat
iz imparted to the lower stratem of air in thoss regions,
and this being expended, rises, giving place to colder mir
streaming in laterally from tho mare temperate regions,
north and seuth; and this in turn becoming warm,
ascends, making place for another current. This sue-
epsaive motion in the air originates the winds, which vary
in their regularity aecording to the part of the earth’s
surface in which they are found.

Q. To what ?rat:tica.l purpose i3 this theory of expan-
gion apphicable

A To that of natural and artificial ventilation, and
to the action of chimneya

. How i= it shown in ventilation ?

A. In a mine, for iostance, where vemtiletion is con-
trived by meana of two shafts, or one divided down the
middle ; and thess are 20 arranged, that sir drawn down
one shaft or chafhel traverses the axteni of the mine
below befora it eacapes by the other. A fire kept up in
one of the shafts rarefies the air, and canses an ascending,
current which carries with it the iogpaxithen ofl dom w.
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