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PREFACE. 

THE Author of the " Scientifi5,! Dia­

logues," at the particular request of se­

ver~l intelligent instructors of youth, who 

make use of that work in their different 

seminaries, has been induced to publish 

the following Questions for examination. 

The plan of giving Questions only, and 

requiring pupils to frame their own An­

swers, is a modern and capital improve­

ment in the business of education. It is 

found by experience, that many will read 

and hear without giving themselves the 

trouble to understand; and that of those 

who understand, a great number will not 

be able, while they are preparing a lesson, 

to select the most material · parts without 

some assistance. This assistance is here 

afforded. A number of leading questions 
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are proposed upon every Conversation; 
and to these an intelligent Tutor may adcl 
as many more as he finds ~sefu1, or parti­
cularly adapted to the age and capacities 
of those whom he has to instruct. The 
Pupil, knowing beforehand what are the 
principal points to which he must bend 
his attention, will, it is presumed, prepare 
his answers with the greater facility and 
success. And the Tutor himself may find 
a convenience in having the substance of 
each lesson brought before his eye jn an­
other form. 

To the Questions are subjoined a few 
2d<litional elucidations of the more diffi­
cult branches of the subjects treated upon, 
and a list of such definitions an<l funda­
mental facts, as it will be proper for the 
Pupil to commit to memory. 



MECHANICS . 

..... 
Questions and other Exercises on the Science 

of MECHANICS, formed from Vol. I of 
" 8cIENTIFIC DIALOGUES." 

Conversation I. -

WHAT is meant by the term philoso­
phy? 
- What is an angle ? 

By what instrument can angles of dif-
ferent quantities be represented? 

How many kinds of angles are ther'e? 
What is a right angle? 
How do you call an angle ? 
What is an acute angle? 
How do you define an obtuse angle ? 
For what purpose are letters used in the 

description of mathematical figures ? 
R 
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Can you tell me how to distinguish be­

tween an angle and a triangle ? 

Explain the figures 1 to 4. 

Conversation II.-Of what 
, 
1s every 

thing, which we see and feel, composed? 

How is matter defined? 

How do you know i~ is extended and 

solid ? 
How is it proved tbat matter can be di­

vided infinitely ? 
What is the reason, that, in practice, 

matter cannot be divided infinitely? 

Do you recollect any remarkable in­

stances of the minute division of matter? 

What instances can you give of the mi­

nute divisions of matter in nature? 

Do you recollect any examples with 

regard to marine animalculre? 

I-low do you compare the size of a par­

ticle of blood ? 
Are not the particles of light very 

small? 

Repeat the lines descriptive of the mi .. 
nute size of insects. 
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Conversation III.-What instrument 
is used to discern very small objects? 

What are the kinds of gr~vity which are 
applicable to the science of MECHANICS? 

How do you define the attraction of 
cohesion? 

What is the cause that some bodies are 
soft, others hard, &c. ? 

How is the power of cohesion exhibited 
in the case of leaden bullets ? 

~hatisthecauseofthings being broken? ' 
Give me some instances in which the 

attraction of cohesiort is overcome. 
Is the principle of cohesion applicable 

to the operations of cookery ? _ 
Does heat, in some instances, weaken 

the power of the attractio~, and, in others, 
make it act more powerfully? 

Can you explain the reason of this ? 
Upon what principle is broth made? 
How are bones dissolved? 
Conversation IV.--l\.Iention some in­

stances in which the attraction of cohesion 
acts? 

B 2 
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Upon what principle does water, or other 
liquids, ascend in sugar, sponge, &c.? 

From whence does the term capillary 
attraction arise ? 

Does capillary attraction act in any tubes 
except those of exceedingly fine bores? 

_Explain the subject represented by Fig. 5. 
What experiments will show capillary 

attraction ? 
Upon what principle do carpenters and 

others glue the several parts of their work 
together? 

Do you recollect any other instances of 
the action of the principle of cohesion ? 

How does the principle of cohesion act? 
Wh~t do you mean by repulsion ? 
Mention some instances in which the 

power of repulsion appears to act. 
Why do cane, steel, and many other 

things, after being bent, recover their ori­
ginal form again? 

How is elasticity accounted for? 
Conversation V.-How is the attrac­

tion of gravitation defined? 
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Give some familiar instinees in which 

the law of gravity or gravitation acts. 

In what direction do bodies fall towards 

the earth? 

Is this a general law without any ex­
ceptions? 

By wliat power, and why, do -bodies 

remain firm on the earth ? -
How is it that gravity acts alike on all 

bodies? 

Do bodies, at equal distances from the 

eai'th, fall towards it with equal velocity ? 
Explain to me what is meant by velo­

city.* 

Are velocity and swiftness synonymous 

terms? 

How is the velocity of a body mea­

sured? 

If a penny piece and a feather be let fall 

together, how is it that the penny reache:i 

the ground first? 

Sl1ppose the penny and a piece of wootl 

* ~fh e tutor may turn to p. 44, 45 , and examine hi.~ 

pupil on the examples given. 

B 3 
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.be let fall in a vessel of water, why does 
the copper go to the bottom, and the wood, 
after a short descent, ~ise again to the sur­
face? 

C,bnversation VI.--What is the mean­
ing of the term momentum? 

Can you show, by any familiar instance, 
that it does not mean weight? 

Turn to Fig. 6 of the Yolume, and 
explain the difference between momentum. 
and weight? 

Which of two equal balls will have the 
greater momentum, the one that falls down 
an inclined plane, or the other that falls 
perpendicularly? 

How can the momentum of a small body 
be made equal to that of a large one which 
has only a given velocity? 

Why have cannon-balls superseded the 
use of battering-rams in the art of war?* 

Why does a ball, or other body, falling 
upon the_ foot, occasion more, pain than 

"' Here the pupil may be referred to the examples in 
l'• 50, 51-. 
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the mere pressure of a much heavier 

body? 

Why do all bodies tend to the centre of 

the earth? 

Why do not falling bodies, which hap­
pen to be near each other, approach still 

nearer by means of the attraction of gra­

vitation? 

If two bodies, very remote from each 

other, fall towards the earth, will they de­

scend in parallel lines? 

What would be the consequence if two 

bodies were placed in free space, and 

out of the sphere of the earth's attrac­

tion? 

Where would they meet if the bodies 

were equal? 

Does the earth move towards falling 
bodies? 

If two bodies of unequal weights were 

falling towards each other, which of them 

would have the greater velocity? 

Conversation VII.--By what law does 

the attraction of gravitation act? 
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Cari you illustrate it by examples? 
How much less light shall I receive 

from a candle at the distance of six feet, 
than I should if I were only two feet from 
it? 

How much more warmth shall I feel at 
the distance of three feet from a fire, than 
you will being placed at eight feet from 
it? 

Does the force of gravity act from the 
surface or centre of the earth? 

Can the difference of the power of gra­
vity be discerned at the small distances to 
which we can have access ? 

What would a piece of lead weigh at 
4000 miles above the surface of the earth, 
that weighs a hundred weight on the sur­
face? 

Through what space does a heavy body 
fall on the surface of the earth in a second 
c;>f time·; and how far wou1d it fall, in the 
same time, at the distance of 4000 miles 
above the surface of the ea:rth? 

At what distance is the moon from us, 
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m miles, and in semidiameters of the 

earth? 

How much less is the attraction of the 

earth, at the distance of the moon, than it 

would be at 4000 miles from the surface 

of the earth ? 

vVhat is the shape of the earth? 

Would a body (as a block of stone, or 

a lump of lead) weigh heavier at the 

poles or the equator of the earth, and 

why? . 
Upon what does the descent of water 

down a hill depend? 

Is the velocity of falling bodies continu­

ally the same: if not, by what proportion 

does it increase ? 
Conversation VIII.-How much less 

would a ball of 201b. weigh on the top of 

a mountain th1·ee miles high than it does 

in this spot ? 
By what means could that be ascer­

tained? 

How cou~d you find the height of any 

place? 
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If a penny-piece is four seconds in fall­
ing to the bottom of a well, how deep is 
that well? 

How long would a stone be falling to 
the bottom of the well at Dover Castle, 
which is 360 feet deep? 

By what law do bodies fall from_ a state 
of rest? 

If a body takes eleven seconds in fall­
ing from a certain place, how high is that 
place? 

Does the ascent of bodies follow a simi­
lar law, but in a contrary order to that of 
the descent ? · 

How high does an arrow rise, the flight 
of which is perpendicular, and which takes 
ten seconds before it comes again to the 
ground? 

If the flight of an arrow, in a perpen­
dicular direction, take sixteen seconds 
before it come to the ground, how high 
does it go? 

Does the rule with regard to falling bo­
dies hold good in all cases? 
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By what law do you calculate the velo­

~ities of falling bodies? 

I-low is the velocity of a body mea­

sured? 

If the several seconds of time be taken 

separately, how are the spaces of falling 
bodies estimated ? 

Wh'at is the law of connection between 

the 'spaces and the whole times? 

Conversation IX. - What do you 

rqe~n by the centre of gravit'!f ? 
Have all bodies a centre of gravity? 

.What is meant by the line of direc­
tion? 

What should be the line of direction of 

a body to make it stand ? 
Look to Fig. 7, and explain the sub­

ject. 

Why is it dangerous to rise up m a 

boat if the water should be rough? 

In a case of danger in the water, what 

is the safest course to take? 

· Is the same principle applicable to car .. 

riages by land? 
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Is there any danger attaches to stage 
coaches, that are much loaded on the top, 
and why is it less than_ might be ex­
pected? 
. Why do not conical bodies stand firm 
if placed on the point? 

What gives stability to bodies? 
What is the reason that spherical 

bodies so easily ro11 along an horizontal 
plane? 

Look to Fig. 8, and explain the object 
of it. 

Why is it, that some high buildingt;, 
which lean very much, do not fall? 

Explain this by means of Fig. 9. 

Show me, by means of Fig. 1 O, how to 
find the centre of gravity of a body. 

Conversation X.--Why is there dan­
ger attached to waggons, carts, &c. that 
are loaded very high ? 

What is the reason that children and 
others fall ? 

In what position will a man stand the 
firmest? 
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How do rope-dancers manage to ba­

lance themselves ? 
Give me some instances in which peo­

ple in genera], without knowing it, attend 

to the direction of the centre of gravity. 

How is it, that a double cone appears to 

roll up an inclined plane ? 

Explain this by Fig. 13. 

Is there any limit to the height of the 

planes? 
Explain, by Fig. 11, how a cylinder is 

made to roll up a hill. 
Tell me, with the assistance of Fig. 12, 

how a bucket is suspended l>y means of a 

stick, on the edge of a table. 

Conv~rsation XI.-What 1s the first 

law of motion? 
Has a body in motion any power to 

destroy that motion, or t9 change its velo­

city? 
What stops a body running on the 

ground? 
And what brings to the earth one that 

passes through the air ? 
C 
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Is there any other cause, besides f~·ic­
tion and gravitation, that destroys the 
motion of bodies? 

How is the resistance of the air 
proved? 

If 3: person walking fast is carrying a 

bason of water, and suddenly stops, what 
will be the consequence ? 
. If a horse, from standing still, starts 
suddenly forward, what will happen to 
the rider? 

Cun you repeat the second law of 
motion? 

Pray illustrate it by some familiar ex .. 
ample. 

What changes the direction of a can .. 
non-ball? 

Upon what does the I distance passed 
depend? 

Repeat the third law of motion, and 
give me an instance in proof of its truth. 

How is action and re-action illustrated· 
in the case of a horse drawing a heavy 
load? 
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·How is this law applicable to the flight 
of a bird? 

Conversation XII.--What is meant 
by a corollary ? 

If a body moves in a curve line, is it 
acted upon by more than one force? 

What are the forces which act upon a 
stone whirled round in a sling? 

Explain to me by what means the moon 
is carried about the earth? 

What would be the consequence if 
the projectile force, or the power of 
gravity, were to cease to act upon the 

moon? 

'Yhat do you mean by centrifugal and 
centripetal forces ? 

From what do these forces result? 
What is meant by the term vis iner~ . 

tice? 
If the -projectile force that perpetually 

acts upon the moon were to cease, through 
tvhat space would it fall in a minute? 

How is the velocity of a body increased 

or diminished ? 
c2 
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If a body at rest receive at the same in­
stant two impulses, the directions of which 
do not coincide, in what line will that body 

move? 

Explain this by Fig. 14. 

Is it necessary for a body to move m 

the same line, in order that it should move 

in the same direction ? 

Conversation XIIJ.-If ~wo equ!ll 

forces act upon a body at right angles to 

one another, what line will be described 

by that body? 
Suppose the forces are not equal, and 

do not act at right angles to one another, 

what will be the line described? 

How do you know that two forces 

acting conjointly on a body do not pro­

d ucc so great an effect, as if they were to 

act separate} y ? 

In what cases is motion lost, and in 
what cases is it gained? 

Why do the planetary bodies move 1n 
curves? 

Explain this by means of the figure. 
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How is the third law of motion illus­

trated? 

Explain the difference between elastic 

an<l non-elastic bodies. 

Show me, by a reference to Fig. 15, 

how action and re-action are equal and 

in contrary directions. 

How is it proved, that elastic bodies, as 

ivory balls, yield by percussion ? 
What would be the consequence of two 

non.:elastic bodies, in motion, meeting 

each other? 
What proof is there, that marbles are 

elastic? 
Explain to me the intention of Fig. 

16. 

What' curious circumstance is there 

resulting from the vis inertire of bodies 

and from the action and re-action of 

bodies? 
Conversation XIV.--What do you 

mean by the momentum of a body? 

Do you know how to make the momenta 

of unequai bodies equal? 
C 3 
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What is meant by one body having a 
greater velocity than another? 

What familiar example will illustrate 
it? ~ 

How much faster does the minute hand 
of a watch or clock travel than the hour 
hand? 

vVhat is meant by the centre of motion 
of a watch? 

What parts of the vanes of a windmill 
move the faster ? 

Why are some parts of the vanes of a 
mill in quick motion more distinguishable 
than others ? 

Can you give me another instance or 
two on this subject? 

Is it necessary to have clear ideas with 
regard to time and space? 

I-low many mechanical powers are 
there? 

Why are they so called? 
vVhat limits the assistance gained by 

these powers ? 
Explain what you mean by the phrase, 
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"that what we gain in power we lose in 

time." 

How are the advantages of the n1echani-

cal powers set forth ? 
What is meant by a fulcrum ? 
What is the fulcrum of a watch ? 

Why is the pivot on which scissars move 

called a folcru m ? 
When you move the fire with a poker, 

is the bar a fulcrum ? 
Conversation XV.-What is meant 

by a lever, and for what is it used 'I 

Explain, by means of Fig. 17, its mode 

of action? 

How many sorts of levers are there ? 

How.is the fulcrum situated in the lever 

of the first kind ? 
How in that of the second? 

I-low in the third? 

Repeat the lines descriptive of the lever. 

In what proportion are the spaces de-

scribed by the a1:ms of a lever? 

Can you explain this by referring to 

Fig. 18? 
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What power does a lever gain, whose two' 
arms are as 9 to 8 ? 

How is it that an iron crow, in moving 
timber or stone, acts upon the principle of 
a lever? 

Explain, by Fig. 19, how it is that the 
common steel-yard, made us~ of by the 
butcher, is a lever? 

Conversation XVI.--In practice, is 
there any advantage in a steel-yard over a 
pair of scales ? 

H_ow is the beam of a steel-yard di­
vided? 

How can fraud be practised in weighing 
out commodities, when the scales are even 
and the weights accurate? 

What method would lead to a detection 
of this sort of cheat ? 

What is the rule to find the true 
weight of a body by means of a false 
balance? 

Apply this rule, by supposing a body to 
weigh twenty ounces in one scale, and in 
the other only fifteen. ounces. 
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What common instruments are to be 
referred to the lever of the first kind ? 

Why are they so referred? 
Show me, by means of Fig. 20, the ac­

tion of a lever of the second kind, and 
what advantage fa gained by it. 

What things in common use are to be 
referred to the lever of the second kind ? 

What causes the difficulty of moving a 

heavy door, when the hand is applied to 
that part next to the hinges ? 

Mention some other things, that act as 
a lever of the second kind. 

Can the knowledge of this principle 
be made particularly useful in other in­
stances? 

How is the case of two men of unequal 
strength, carrying a burden, referrible to 
the principle of a lever of the second 
kind? 

Is the same principle applicable to the 
horse's drawing a carriage? 

Describe, by Fig. 21, the lever of the 
third kind. 
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What proportion must the power bear 
to the weight in levers of this kind? 

Is any advantage gained by this lever as 
a movmg power, 

In what cases is it used ? 
vVhat is the most important application 

of the principle of this lever? 
Conversation XVII. -- Explain the 

general principles of the lever, and what 
the circumstances are, that will prevent 
you from forgetting the properties of 
each. 

How does the principle of momentum 
apply to the lever? 

What is the second mechanical power, 
and how <loes it gain power? 

Look to Fig. 22, and show me how the 
w heel and axis is to be referred to the 
principle of the lever? 

To what purpose is the wheel and axis 
applied? 

Why, in deep wells, does the bucket 
appear heavier, as it approaches the top 
than lower down? 
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By what means is advantage ggined? 

What is the limit to the advantage to be 

gained? 

Why are spikes fixed into the onter rim 

of these sorts of wheels? 

Explain how time is lost as power is 

gained? 

What machines are to be referred to the 

principle of the wheel and axis? 

Repeat the lines from Falconer's ship­

wreck. 
Explain the principles of those cranes 

in which a man or men walk, in order to 

raise and lower weights. 

I-Iow is the action of these cranes ex­

plained? 

What guard is there to prevent danger 

· in these cranes ? 
How is the wheel and axis to be referred 

to the principle of the lever ?-See Fig. 22 

and 23. 

Conversation XVIII.--Can the prin­

ciple of the pulley be referred to that of 

the lever ?-See Fig. 24. 
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Is any mechanical advantage gained 
from the single fixed pulley? 

Why is it called a mechanical power? 
Explain its action by Fig. 25. 
In the lever, what must be the proportion 

of the momentum of the power to that of 
the lever? 

How is the power estimated in a system 
of pulleys? 

How much is to be allowed for friction 
and other imperfections in the mechanical 
powers? 

,1/hat are the chief defects in the opera­
tion of pulleys? 

I---Iave these, or any of them, been ob­
viated, and by what means'? 

vVhat is the general rule for calculating 
the power of pulleys ? 

Explain, by Figs. 26 and 27, the nature 
of compound pulleys, or systems of pul­
leys. 

Conversation XIX.--Do all writers 
on mechanical subjects reckon upon six 
mechanical powers? 
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How are we to estimate the advantage 

gained by the inclined plane?-See Fig. 28. 

What power would be necessary to draw 

a given weight up such a plane as that de­
scribed in the figure? 

What is the reason that heavy packages 

are drawn up planks from the street to a 

warehouse, instead of being lifted perpen­
dicularly up ? 

Why does a marble take longer in de­

scending down an inclined plane than it 
would in falling perpendicularly by the 

force of gravity? 
Explain this more particularly by the 

instance of a marble on horizontal and in­

clined planes. 
How is the swiftness of a falling body 

to be estimated ? 
If a plane is three times as long 

as it is high, what will be the pro­

portion of the perpendicular fall of a 

marble to its descent down the inclined 
plane? of-, 

-!':· +n this place explain the note at page 181, vol, 1. 

D 

,,. . 
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What instruments are to be referred to 
this mechanical power? 

Conversation XX.--Of what is the 
wedge formed? 

Refer to Fig. 29, and explain the prin­
ciple of this mechanical power. 

Is the principle of the wedge similar to 
that of the inclined plane? 

Why is great force necessary in the use 
of the wedge ? 

How is the power of the wedge esti­
mated? 

What instruments are to be referred to 
the wedge? 

To what particular purposes is the wedge 
applied? 

I-low are mill-stones separated from the 
rocks? 

Repeat the two lines from the Botanic 
Garden. 

Conversation XXL-What is the 
sixth mechanical power ? 

Is this a simple mechanical power? 
Of what is the screw composed? 
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Show me by the figures the construction 
of the screw. 

How is the adyantag~ gained by the 
screw calculated ? 

Tell me why power is gaine1 in the 
screw in proportion to the nearness of the 
threads. 

What advantage is gained by a screw, 
the threads of which are a quarter of an 
inch apart, ancl the lever used six feet 
long? 

By what methods can you increase the 
mechanical advantage of the screw? 

Is the power gained by this mechanical 
power very great ? • 

'\iVhen several men are employed 1n 

turning a screw, how is the power to be 
estimated? 

Is the principle of the screw of general 
use? • I 

Repeat Dr. Darwin's lines on coining. 
Do you recollect what operations Mr. 

Boulton's coining apparatus performs? 
D2 
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How many guineas can four boys coin 
in an hour? 

Conversation XXII.--Does the time 
of vibration of a pendulum depend upon 
its length? 

Do longer or shorter pendulums vibrate 
quickest? 

What is the precise law which subsists 
between the lengths of pendulums and 
their times of vibrations through equal 
arcs? 

v\l'hat is the length of a second's pen­
dulum in the latitude of London? 

What is the length of a half second 
penclufom in the same latitude? 

What is the length of a pendulum that 
shall vibrate in quarters of seconds ? 

What is the length of a three second 
pendulum? 

If a thin cylinder be suspended at one 
end, and made to oscillate, how are its 
vibrations estimated by means of a simple 
pendulum? 
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If such a thin cylinder when suspended 

at one extremity vibrate seconds, what is 

its length? 

If it be suspended at one-third of its 

length, what will happen then? 

And what if it be suspended at the mid-
dle point? · 

D 3 
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Some of the leading DEFINITIONS and 
FACTS, explained flnd illustrated in Vol. 
I, which it is recommended, that the 
Pupils should commit to Memory. 

MATTER. 

I. The properties of matter are solidity, 
divisibility, mobility, and inertia. 

2. All bodies seem to po.sess the pro­
perties of attraction. 

3. Solidity is the property which pre­
vents two bodies from occupying the same 
part of space at the same time. 

4, •• Divisibility is that property by which 
matter is capable of being divided. 

5. lVIobility is that property of matter by 
which it is capable of being moved. 

6. Inertia is the tendency which matter 
has to continue in the state into which it 
is put, whether of rest or motion. 

7. SPACE is either absolute or relative. 
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8. Absolute space has no limits, and is 
itself immoveable. 

9. Relative space is that part of ab­
solute space which is occupied by any 
body. 

10. MoTION is either absolute or re­
lative. 

11. A bwlu te motion is the motion 
that bodies have independently of each 
other, and on]y with regard to the parts of 
space. 

12. Relative motion is the degree and 
direction of the motion of any boc.ly, when 
compared with that of another. 

13. Accelerated motion is that in which . 
the velocity of the motion continually 
mcreases. 

14. Retarded motion is when the velo­
city continually decreases. 

15. The velocity of uniform motion is 
estimated by the space moved o"er in a 
certain time. 

16. The velocity of a body is ascertained . 
by dividing the space by the time. 
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· 17. The space is estimated by the time 
.- multiplied into the velocity. 

18. In accelerated motion, the space 
passed over is in proportion to the square 
of th~ time. 

19. A body acted upon by one force 
moves in a straight line. 

20. A body acted upon by one uniform 
for~e, and also by another accelerating 
force in a different dir_ection, will describe 
a curve. 

21. The momentum of a body is the 
force with which it moves, and is estimated 
by the quantity of matter ' multiplied into 
its velocity. 

22. The attraction of cohesion acts at 
only very small distances. 

23. The attraction of gravitation is that 
which masses of matter exert on each other 
at all distances. 

24•. Gravitation decreases from the sur"' 
face of the earth as the squares of the dis­
tances. 

25. The centrifugal force is theten<lency 
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which bodies, that revolve round a centre, 

have to fly off from it in a tangent to the 

curve they move in. 

26. The centripetal force is that which 

prevents its flying off, by impelling it to­

wards a centre; such is the attraction of 

gravitation .. 

27. The centre _of gravity is that point 

in which the weight of a body is supposed 

to be collected. 

28. A line drawn from the centre of 

gravity, perpendicular to the horizon, is 

called the line of direction. 

29. When the line of direction falls 

within the base of any body, that body will 

stand; but when it falls without the base, 

the body will fall. 

SO. There are three kinds of levers: 

the first is, when the fulcrum is between 

the powe:r and the weight: the second 

is, when the fulcrum is at one end of 

the lever, the power at the other, and 

the weight between them : the third is 

when the fulcrum is at one end, the 
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weight at the other, and the power between 
them. · 

31. In all kinds of levers, the power is 
t'o the weight as the distance of the weight 
from the fulcrum is to that of the power 
from. the fulcrum. 

32. A hammer is a bent lev~r, and dif­
/ fers only in form from a lever of the first 

kind. 
33. A balance is a lever of the first kind, 

with equal arms. 
34. The steel-yard is likewise a lever of 

the first kind with a moveable weight. 
$5. In the wheel and axis, to obtain an 

equilibrium,' the power must be to the 
weight as the circumference of the wheel 
is to the circumference of the axis, or as the 
diameter of the wheel is to the diameter of 
the axis. 

86. Pulleys are of two kinds; fixed and 
moveable. 

37. In the fixed pulley, when the power 
and the weight are equal, there is no me­
dumical advantage obtained. 
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38. In the moveable pulley there will 

be an equilibrium, if the power is equal to 

half the weight only. 
39. In the inclined plane there will be 

an equilibrium, when the power is to the 

weight as the height of the plane is to the 

length. 
40. In the wedge, the power will be to 

the weight as half the thickness of the 

wedge on the back is to the length of one 

of the sides. 
41. The screw is always used with a le­

ver; and the power is to the weight as the 

distance from one thread or spiral to an­

other is to the circumference of the circle 

dBscribed by the power. 



ASTRONOMY. 

Questions and other Exercises on the 

Science ef AsTRONOMY, formed from 

Vol. II ef " ScIENTIFIC DrALOGUEs." 

Conversation I.-How many stars are 

there supposed to be visible to the naked 

eye at one time and at one place? 

By what means can we correct the 

errors into which we are liable to fall by 

depending on a single sense? 

Illustrate this by experiment. 
How are objects seen? 

To what are the rays of light subject in 

their passage from the fixed stars to the 

earth? 
From what does the fa11acy arise, by 

which we are led to suppose th(! stars 
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visibl~ to the naked eye are innume­
rable? 

By what means .can a r,ingle object be 

rnade to appear like. many? 

In look-ing through a multiplying glass 

at a single object, how many images of 

tha~ object will be seen ? 

What other experiment is the~·e to 

prove, that the brilliancy of the heavens is 

chiefly owing to reflected and refracted 

light? 
Conversation II.--1s it very difficult 

to distinguish the stars? 

By whom were the stars divided into 

,constellations, and for what purpose was 

this done? 

Do you know how to find the ~rdinal 

points, by day and by night also? 

What are the two stars called, ihrotJgh 

which, if a line were drawn and extended 

far enough, it ,vo11ld ncarly.,touch the pole 

star? 

Is the pole star always in the same part 

of the hea, ens? 

E 
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To what other purpose, besides that of 
finding the cardinal points, is the pole star 
and those near it useful ? 

How should you be able by yourself to 
find out the name of any particular star in 
the heavens ? 

Do the fixed stars always keep their re­
lative places in the heavens? 

What is the difference between the fixed 
stars and planets ? 

Turn to Fig. 1 and explain it. 
Conversation III.--Do the fixed stars 

keep a constant situation with regard to the 
heavens? 

How are those stars distinguished to 
which there are no particular names? 

Is there any good reason why particular 
characters should be used for the same 
stars by all nations? 

Illustrate this by an instance. 
What do you mean by the ecliptic ? 
What is that motion of the sun called, 

which it seems to describe every <lay? 
What is the equator? 



ASTRONOMY. 39 

What is the celestial equator, or equa­

noctial? 
How would you trace the ecliptic in the 

heavens? 
Is the moon always in the ecliptic? 

How far distant from the ecliptic can 

the planets wander ? 

,vhat method would you adopt in 

tracing out to a friend the ecliptic? 

Through what two remarkable stars 

does the ecliptic pass? 

How is Regulus or Cor Leonis situate<l ? 

From what particular stars is the moon's 

distance calculated?* 

For what purpose are these calculations 

made? 
Explain what the Nautical Almanac is, 

and to what purpose it is applied. 

Conversation IV.-•--What book is ne­

cessary in studying the heavens? 

Of what use is an ephemeris, and whose 

is principally employed? 

• Here refer to the globe. 

E 2 
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Do you know the characters and names 
of the twelve signs of the zodiac? 

What is the zodiac, and from whence 
is the term derived? 

Repeat Dr. W atts's lines, in which the 
signs of the zodiac are enumerated. 

What are the names of the planets, 
and draw the character belonging to 
each? 

What do you mean by the declination 
of a heavenly body? 

vVhen do astronomers begin their day? 
Which begins first, the common or the 

astronomical day ? 
When does the moon come to the me­

ridian at the same time with the sun? 
Can you repeat the lines descriptive of 

the moon? 
How often does a well-regulated clock 

and the sun on the dial show the same 
time? 

What are the four days in the year 
when the clock and dial are together ? 

Can you tell me how to regulate my 
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watch on any day by means of a good 

dial and the table contained in the ephe • 

meris? 

What is meant by the latitude of a 

heavenly body? 

To what does the latitude of heavenly 

bodies ref er ? 

Has the sun any latitude? and, if not, 

what is the reason? 

What is the longitude of a heavenly 

body, and on what line is it measured? 

Conversation V.--Of what does the 

solar system consist? 

What was the system of Ptolemy ? 

How large is the sun ? 
Why do the heavenly bodies, which are 

so immensely large, appear so small? 

At what distance is the sun from the 

earth? 

Arc the fixed stars further from us than 

the sun? 

At what rate does a cannon-ball proceed 

from the mouth of a gun? 

Flow long would a cannon-ball~ with 

E 3 
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the same velocity, be coming from the sun 
to the earth ? 

How is the sun situated? 
Which way do the planets move, and 

how many are there?* 
Can you repeat the lines from Thom­

son's Summer descriptive of the solar 
system? 

What is the meaning of the term 
orbit? 

Can you e'Xplain to me the various parts 
of Fig. 2? 

To which of the planets are there sa­
tellites, or moons, and to which not? 

By whom was this system first adopted 
in ancient and modern times? 

Will you repeat the lines on the solar 
system by Chatterton? 

Conversation VI.--How is it proved, 
that the earth is of a globular figure, and 
not a mere plane? 

• The number mentioned in this place do not in­
clude the four smaller planetary bodies lately dis• 
covered'; 
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Expiain this by Fig. s. 
Why does not the sea appear to the eye 

to be curved ? 
How does the method adopted in cutting 

of canals prove the globular figure of the 

earth? 
Is there any other proof that the earth 

is round? 
How can it be known whether a ship 

sails round the earth? 
Is the earth a perfect sphere, like the 

artificial globe? 
How much do the two diameters of the 

earth differ from one another, and which 

is the longer of the two ? 
What are the extremities of the earth's 

axis called ? 
Point them out in Fig. 4. 

What is the equator ? 
Why is the~ ecliptic marked on the tcr0 

restrial e:lobe ? 
Cl 

Conversation VII.-- Enumerate the 

reasons adduced in proof of the globular 

· shape of tlie earth. 
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Has the earth any motion of its own? 
What are the natural appearances with 

regard to the heavenly bodies? 
Can you, by Fig. 2, show me, that the 

appearance will be the same to us, whe­
ther those bodies revolve round the earth, 
or the earth turn about on its axis? 

vVhy do we not perceive the motion of 
the earth? 

What will be the appearance of distant 
objects to a person standing in a ship whµe 
the vessel is turning about? 

Why does not a particular spot of the 
earth appear to move from under a lark, 
which is apparently stationary in the air, 
or nearly so? 

What are Milton's lines on the motion 
of the earth ? 

Do you recollect any deceptions in the 
sight '9vith regard to moving objects? 

With what velocity does the equator 
move in the diurnal motion of the earth? 

If the sun went round the earth in 24 
hours, at what rate must he travel? 
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What is the effect of the earth's turning 

on its axis? 

Con?Jersation VIII. - Explain, by 
means of Fig. 5, how the rotation of the 

earth upon it!S axis produces day and 

night. 

What is the sensible horizon, and upon 

what docs its extent depend? 

What is the rational horizon, and in 

what does it differ from the sensible 

horizon? 

On which of these do the rising and 

setting of the stars depend, and why? 

vVhy does the distance of the centre 

from the surface of the earth appear 

to vanish in comparison of its distance 

from the moon and other · heavenly 

bodies? 
Turn to the Figure and show, when 

the sun is at z, which part of the eai'th 

will be illuminated by its rays. 

To what part of the earth will it be 

rising, and to what other part will it be 

setting? 
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Explain the reason of this. 
What is the consequence of the earth's 

diurnal motion ? 
Will the motion of the earth account 

_for the apparent motion of the fixed 
stars? 

Round what points in the heavens do 
the fixed stars appear to move ? 

What is the occasion of night? 
Are there stars in every part of the hea­

vens? 
Repeat Dr. Young's lines on this sub• 

ject. 
Why are the stars above us invisible in 

day? 

Is there any mode of getting a glimpse 
of the stars by day ? 

Conversation IX. --Has the earth 
any other motion besides that round its 
axis? 

How are the seasons of winter and sum­
mer to be accounted for ? 

Repeat the lines by Hughes on this 
subject. 



ASTRONOMY. 47 

Can you tell me how it is ascertained 

that the earth makes this annual journey 

round the sun ? 

Can the same thing be proved by the 

mutual attraction of the earth and sun? 

Do they turn round any common point, 

and what is that called ? 

Is the matter of the earth or sun the 

more dense, and in what proportion? 

In what proportion is the quantity of 

matter greater in the sun than it is in the 

earth? 
How much swifter then shou]d the 

motion of the earth be than that of the 

sun? 
Conversation X.--Upon what do the 

different seasons depend ? 

Why. does not the earth enjoy equal 

days and nights all the year, and under 

what circumstances would that be the 

case? 
Explain the subject by Fig. 6. 

Why are the people nt the poles ex­

cepted? 
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In what case would the rays of the sun 
'rall vertically on a particular part of the 
earth? 

Would that be advantageous or other­
wise to the earth ? 

Repeat Milton's lines on the apparent 
course of the sun. ' 

How much is the axis of the earth in­
clined from the perpendicular ? 

Explain this by Fig. 7. 
Why are our days in summer sixteen 

hours long, and in winter only eight? 
To whom is this difference still 

greater? 
To what parts of the earth are 

there six months day and six months 
njght? 

To what parts of the earth are the days 
and nights always equal? 

Upon what does the change in the sea­
sons depend ? 

Show me, by Fig. 8, how the heat of 
the sun differs according to the mode of 
its falling upon any particular place. 
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Con'Uersation :XI._:-Expl&in to me 

what is intended by Fig. 9. 

ls the orbit of the earth circular ? 

How is the sun situated with regard to 

the earth's orbit? 

Are we nearer to the sun in the sum ... 

mer or in the winter? 

How is it proved? 

Why is the winter colder than the sum­

mer? 

Which is the hottest time of the year, 

and why is it so? 

Refer to the Figure, and tell me the 

position of the earth in June, and what 

that occasions. 

Do the same with regard to December, 

March, and September. 

Why do the days lengthen and shorten 

every year from the equator ? 

Where · are there two harvests in a 

year? 
Why is there sometimes no day nor 

night for a certain number of days or 

weeks or months within the polar circle ? 
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Why is there but one day and one night 
in a year at the poles? 

Conversation XII.--State what the 
motions of the earth are. 

What is meant by equal time, and what 
by apparent time? 

"\Vhat is understood by the equation of 
time? 

Upon what does the difference between 
a well-regulated clock and a true dial de­
pend? 

How has the rotation of the earth any 
thing in common with the motion of a 
watch? 

What occasions the clifference b.etween 
the solar and sidereal day? 

Repeat the lines from the Botanical 
Garden on this subject. 

What time do clocks and watches 
measure? 

What time is that which is measured 
on the sun-dial? 

I-low often is the equator of the earth 
directed towards the centre of the sun? 
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How often, and when do the clocks and 

sun-dials agree ? 

Explain this by means of Fig. 10. 

When is the sun faster than the clocks, 

and when slower? 

What is the cause of this difference ? 

What difference does the elliptic form 

of the earth's orbit occasion? 

Does the earth travel faster in summer 

or in winter ? 

Conversation XIII.-- Who fixed the 

length of the year to 365 days and a 

quarter? 

What is leap-year ? 

What is the meaning of the word 

bissextile ? 
What new day is admitted in leap­

year? 
What is the rule for finding whether 

the present year is or is not leap-year? 

Does the year consist of 365 days six 

hours exactly? 

What ii the error, and in how long will 

it amount to a day ? 
F 2 



Who reformed the Julian year, and 
when did the alteration take place in the 
greater part of Europe ? 

When was new style adopted in Eng• 
land? 

Is any method provided to maintain 
accurncy in this business? 

Did the legal year always begin on the 
l st of January in this country ? 

In the year 1824, there were five Sun• 
days in the month of February ; when will 
that happen again? 

Conversation XIV.-Upon what does 
the division of time into days and years de­
pend? 

What other division of time is marked 
out by nature? 

What do you mean by a month ? 
What is the difference between a perio-

dical and synodical month? 
vVhat is the reason of this difference ? 
Explain this by Fig. 11. 

By wha~ light does the moon shine? 
What is the length of the moon's di-

ameter? 
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Explain, by the Figure, the changes of 

the moon. 

Does the moon turn about on her axis, 

and in what time ? 
How many days are there in the moon's 

year? 
Is there any other remarkable circum­

stance relating to the moon ? 

Can the earth be considered as a satel1ite 

to the moon? 

How large will the earth appear to the 

inhabitants of the moon ? 

What reasons are there to prove that 

the moon is inhabited? · 

Conversation XV.--Upon what do 

eclipses depend ? 

Whendoesaneclipseofthemoonhappen? 

Show this by Fig. 12. 

What is the reason that the eclipses of 

the moon do n~t always happen when t_he 

moon is full ? 
In what case will there be no eclipse at 

the time of full moon ? 

What is a central eclipse? 

F 3 
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How fong does an eclipse of the moon 
last? 

Of what shape is the shadow of the 
earth? 

What things are necessary to be known 
in calculating an eclipse of the moon? 

How is it proved that the sun is larger 
than the earth ? 

Explain this by Figs. 13 and 14. 
When does an eclipse of the sun hap­

pen? 
Upon what does an eclipse of the sun 

depend? 
When will there be a total and when a 

partial eclipse? 
What 1s meant by an annular 

eclipse? 
How long can a total ecljpse of the sun 

last? 
Are total ecJipses common? 
Explain, by Figs. 15 and 12, how an 

eclipse of the sun may be total to the in­
habitants near the middle of the earth's 
disk, and '.!nnular to ~ollle others. 
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Repeat Milton's lines upon eclipses as 

ominous of impending evil. 

Conversation XVI.-Upon what do 

the tides depend ? 
What is the daily difference in time in 

high water? 

Explain to me by Fig. 16, how the 

tides are occasioned. 

How often are there tides? 

Why are there not two tides within 

24 hours? 

Is there any difference in the heights to 

which the tides rise with regard to the sea• 

sons of the year. 
In what position are the earth and moon 

when the tides are highest ? 

Are there high tides in the Mediterra• 

nean? 

Where do they rise 30 feet high ? 

Has the sun or the moon the g1·eater 

effect in producing tides, and why? 

What are the highest, and what the 

lowest tides called ? 

When are the tides highest? 
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Do the highest tides happen at the equi 
noxes? 

Conversation XVII.-Why does the 
moon rise about three quarters of an 
hour later on each day than on that 
preceding? 

At what season of the year is the 
<liflerence in the rising of the moon 
but trifling for several successive even­
ings? 

Why is not this necessary at the equa­
tor? 

In what signs of the ecliptic is the dif­
ference in the time of the moon's rising 
the least, and how many minutes is this 
on an average? 

Repeat the lines of Mr. Lofft on this 
subject. 

In what signs is the full moon at the 
time of harvest ? 

Which is the harvest moon, and which 
the hunter's moon ? 

Why have the people at the equator no 
harve~t moon ? 
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To whom is the harvest moon most 

remarkable ? 
Why is there no harvest moon to those 

who fr,e within the polar circles? 

At what seasons does not the full moon 

rise, and at what time does she not set at 

the polar circles? 
What happens remarkable at the poles 

with regard to the sun and moon? 

Is there any substitute for the light of 

the moon to the inhabitants at the poles, 

when she is below the horizon? 

Repeat Thomson's lines on this sub­

ject. 
Conversation XVIII.--Which of the 

planets is nearest the sun ? 
Which are called inferior planets, an<l 

why are they so called? 
How is it known that the orbits of 

Venus and Mercury are included within 

the orbit of the earth ? 
Why are they called attendants upon 

the sun? 

Is Mercury frequently vi'sible? 
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Does it, like the earth, turn on its 

axis? 
At what distance is Mercury from 

the sun, and what is the length of his 

year? 
At what rate does this planet travel in 

an hour? 
How large is Mercury? 
What degree of light and heat does he 

enjoy from the sun ? 
Repeat Mallet's description of this pla­

net. 
Is it probable that Mercury is inha­

bited? 
Repeat the lines from Pope, and those 

from Prior. 
Conver.mtion XIX.-How is the pla­

net Venus described in prose, and also in 

verse? 
At what distance is Venus from the sun, 

and what is the length of her year? 
How many miles does she travel in an 

hour? 
What is the magnitude of this planet? 
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What proportion of light and heat does 

she enjoy? 

Is there much difference in the sea­

sons of this planet, and to what is that 

ascribed? 

Explain to me, by means of Fig. 17, 

why Venus appears larger sometimes than 

she does at others. 

Is Venus to be seen in different parts 

of her orbit with different phases like the 

moon'? 

Explain the different situations in which 

the motion of this planet is direct, when 

she seems to be stationary, and when her 

motion appears retrograde . 

. When is Venus an evening and when a 

morning star ? 
What does Mallet say on this sub­

ject? 
What is meant by the transit of Ve­

n us? 

How often <loes a transit happen, and 

when will the next occur? 

What is Kepler's law? 
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What is mean~ by the periodical 
times? 

Conversation XX~-What are the 
superior planets, and why are they so 
called? 

At what diiitance is Mars from the 
sun, and what 1s the length of his 
year? 

How was the diurnal rotation of this 
planet discovered? 

What is the magnitude of Mars, and 
what proportion of light and heat does 
he enjoy from the sun ? 

Explain, by Fig. 18, the direct and ap­
parently retrograde motions of the supe­
rior planets. 

In what position is the motion of the 
superior planets retrograde'? 

Is that the case with regard to the in 
ferior planets also? 

Tell me why the superior planets may 
be in the west in the morning, when the 
sun rises in the e~st, and the reverse. 

How much nearer to the earth is Mars 
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and the other superior plan_ets at one time 

than they are at another? 

What is meant by the heliocentric lon­

gitude of a planet? 

What is the geocentric place of a pla­

net? 
Explain, by Fig. 19, in what the diffe-

1·ence between the heliocentric and geocen­

tric longitude of the planets consists. 

Conversation XXL-How is Jupiter 

known? 
/ 

What is the magnitude of Jupiter, and 

what is his distance from the sun? 

What proportion of light and heat does 

he enjoy from that luminary? 

What is the length of his days and 

nights? 

Is there any thing remarkable with re­

gard to this planet? 

Is there any difference of seasons, or 

in the length of day and night, in J upi­

ter? 

What is the length of Jupiter's year, 

and at what rate does he travel? 

G 
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How many moons has Jupiter? 
Repeat the lines from Mallet descrip• 

tive of this planet. 
To what practical. purpose have the 

I 

eclipses of Jupiter's moons been applied? 
Conversation XXII.-How is Saturn 

distinguished in the heavens? 
How large is Saturn, and at what dis­

tance is he from the sun ? 
What is the length of his year, an<l at 

what rate does he travel? 
What proportion of light and heat does 

he enjoy from the sun ? 
Do you recollect how much greater day­

light is than the light of the moon at its 
full? 

How many moons has Saturn? 
What other peculiarities are noticed 

with regard to Saturn? 
What were I-Ierschel's conjectures with 

regard to Saturn's ring? 
What does Fig. 20 represent? 
Repeat Mallet's description of this pla­

net. 
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Is the length of Saturn's day and night 

known? 
Conversation XXIII.-Is the planet 

Herschel easily distinguished ? 

How large is this planet, and at what 

distance is he from the sun ? 

What is the length of his year, and at 

what rate does he travel? 

How many moons has the Herschel? 

What is the proportion of light and 

heat which this planet enjoys from the 

sun? 
Conversation XXIV.--Do you re­

member the Jines in Thomson in which 

he refers to comets? 

In what respects do comets resemble the 

planets? 
What is said of the comet seen by Sir 

Isaac Newton in 1680? 

How long would such a body take t~ 

cool in? 
Is there any thing known with cer­

tainty in regard to the periodical times 

of comets? 
G2 
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How is it shown, that all bodies move 
faster or slower in proportion as they are 
nearer to, or more distant from, their cen­
tre of motion ? 

What is said of the comets of 1807 and 
1811? 

Give an account of the head, the coma, 
and tail of comets. 

Conversation XXV.-How is it 
known that the sun turns on its axis? 

In what time is this revolution made? 
What is the figure of the sun? 
What is the size of this body? 
Repeat Mallet's description of this lumi­

nary. 
Conversation XX VI.-What proofs 

are there that the planets borrow their 
light from the sun ? 

How is it known that the fixed stars 
shine by their 0'111 light? 

Is the distance of the fixed stars 
known? 

How long would a ray of light be in 
passing from the nearest fixed star to us? 
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Whence does the apparent. magnitude of 

the fixed stars seem to arise ? 

At what distance has Dr. Herschel been 

able to discover stars ? 

What does Huygens say of the distances 

of the fixed stars? 

What has Dr. Halley advanced re­

specting these bodies? 

In what lines has Dr. Young alluded 

to the opinions of Huygens? 

For what important purposes can we 

suppose that the fixed stars were created ? 

In what situation would our sun appear 

as a fixed star ? 
To what tract of the heavens is our sun 

supposed to belong ? 

Of what does the milky-way consist? 

G 3 
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Some of the leading DEFINITIONS and 
FACTS, explained and illustrated in 
Vol. II, which it is recommended that 
the Pupils should commit to Memory. 

ASTRONOMY, 

I. The heavenly bodies are either fixed 
stars or planets. 

2. The fixed stars always remain in the 
same relative position with respect to each 
other; but the planets are continually 
changing their places, both with regard to 
the fixed stars and to themselves also. 

3. The ecliptic is an imaginary great 
circle in the heavens, which the sun 
appears to describe in the course of a 
year. 

4. The ecliptic runs along the middle 
of a certain tract in the heavens called 
the zodiac, 
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5. Within the zodiac the planets are 

always found. 

~. The solar system consists of the 

sun as a cel!tre, of seven primary planets 

and eighteen satellites, or secondary 

planets, besides four ncwly .. discovered 

small bodies, called by Dr. Herschel aste­

roids. 
7. The moon is a secondary planet 

moving round the earth. 

8. The moon and the sun are on the 

meridian, at the same time, every new 

moon. 
9. All the planets move in orbits that 

are nearly circular, but which are really 

elliptical, having the sun in one focus. 

l O. They are preserved in their orbits 

by the power of attraction and the cen .. 

trifugal force, which exactly balance each 

other. 
11. The earth is a spherical body, 

the diameter of which is nearly 8000 

miles long. It is not a perfect sphere, 

but a spheroid, the diameter from pole 



98 EXERCISES ON 

to pole being 38 miles shorter than that at 
the equator. 

12. The earth turns on an imaginary 
axis once in 24 hours, thereby producing 
to its inhabitants a constant succession of 
day and night. 

13. The axis of the earth is inclined 
about 23{-0 from the perpendicular. 

14. The diurnal motion of the earth, 
which cannot be made sensible to those 
who live upon it, leads the uninformed 
to believe that the heavenly bodies rjse 
every day in the east and set in the 
west. 

15. The people on the equator travel, 
by the diurnal motion of the earth, at the 
rate of 1000 miles in an hour. 

16. The sensible horizon differs from 
the rational horizon in this, that the former 

-is seen from the surface of the earth, and 
the latter is supposed to be viewed from its 
centre. 

17. The heavens are in every part 
adorned with stars, but those above the 
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horizon in the day cannot be seen, owmg 

to the stronger light of the ~··n. 

18. The earth has an annual motion 

round the sun, which it performs in about 

365¼ days. 

19. The annual motion of the earth, 

and the inclined position of its axis, 

are the causes of the different lengths of 

the days and nights, and of the different 

seasons. 

20. Owing to the elliptical orbit of the 

earth, we are three millions of miles 

nearer to the sun in winter than in sum­

mer. 
21. The heat of summer depends on 

the greater perpendicularity of the rays of 

the sun, and upon the time which he is 

above the horizon. 

22. The hottest part of the day is two 

or three hours after noon : and the hottest 

part of the summer is a month or two 

after the longest day. 

23. The rotation of the earth, that 

is, the space of time which any par-
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ticular meridian takes in revolving from a 
fixed star to that star again, is 23 hours 56 
minutes and 4 seconds. This is called the 
sidereal day. 

24. The solar day is the time which 
any meridian of the earth takes in re­
volving from the sun to the sun again: 
that is about ~4 hours, a little more or 
less. 

25. Julius Cresar divided the year into 
365 days and a quarter, making one year 

- in four to contain 366 days, and the other 
three 365. · · 

26. The length of the year being only 
565d 5h 48' 49", occasions the error of a 
whole day in 130 years. 

27. The Julian year continued in ge­
neral use till 1582, when the error, which 
amounted to 10 days, was corrected by 
pope Gregory. Hence the New Style, 
which was not adopted in England till the 
year 17 52. 

28. Till this period, the year began 
in England on the 25th of March ; but 
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since, the commencement of each year 

has been on January 1. * 
29. The periodical month, or the time 

which the moon takes in revolving from 

one point of the heavens to another, con­

£ists of 27d 711 43'. 

30. The synodical month, or the time 

passed from new moon to new moon, is 

29d 12h 44'. 

31. The moon shines ,Yith a light bor­

rowed from the sun. 

32. The diameter of the moon is nearly 

2200 miles in length, and she is 24·0,000 

miles distant from the earth. 

33. At change or new moon, that body 

is between the earth and sun. 

34. At full moon, the earth is between 

the sun and moon. 

35. The length of a day and night in 

• Hence, in many books, we fin<l uch dates as tl1i s, 

Feb. 2, 1759-60. Because the months of January , 

February, and part of M arch, were, according to Lhe 

old sty le, in 1759; but accorc.li11g to the new rC' gu lnti uns 

they were in 1760, 
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the moon 1s equal to rather more than 

twenty-nine days and a half of ours : the 

length of her year, which is :measured by 

her journey round the sun, is equal to that 

of ours. 
36. One hemisphere of the moon is 

never in darkness : to the other there 

jg a fortnight's light and darkness by 
turns. 

37. The earth may be regarded as a 

satellite ·to the moon, and will appear, 

to the inhabitants of that body, subject 

to all the changes which the moon un­

dergoes. 
38. All the planets probably revolve 

about an imaginary axis, in various periods 

of time, which revolution constitutes their 

day and night. 
39. In every planet, its revolution about 

the sun forms its year. 
4,0. In most of the planets, the axis is: 

inclined to the orbit, which occasions the­

diversity of seasons. 

41. Eclipses of the sun are occasioned 
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by the moon coming between the earth 

and the sun, and thus hiding its disc from 

our view. 

42. Eclipses of the moon are owing to 

the shadow of the earth, projected by the 

sun, falling upon the moon. 

43. The eclipses of the other satellites 

are caused by their coming into the 

~hadows of their respective primaries. 

44. The tides are occasioned by the at­

traction of the moon and sun upon the 

waters of the sea. 

45. When the sun and moon act toge 4 

ther they occasion spring tides; when they 

counteract each other's attraction, neap 

tides take place. 

46. The moon in general rises about 

three quarters of an hour later every 

day than on the one preceding: but 

in the season of harvest, before and 

after full moon, it rises several nights 

together, within a few minutes of the 

same time. This is called the harvest-· 

moon. 
H 
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47. Mercury is the planet nearest the 

sun. 

48. Mercury and Venus are called infe­

rior planets, because they revolve in orbits 

included within that of the earth. They 

are called attendants upon the sun, because 

they are always so near that body, as 

never to be seen on the one side of the 

heavens when he is on the other. 

49. Mercury revolves round the sun at 

the distance of 3 7 millions of miles, and 

his year is about 88 of our days. The 

heat which this planet enjoys is seven 

times greater than that experienced by the 

inhabitants of the earth. 

50. Venus is 66 millions of miles from 

the sun, and her year is about 224¼ of our 

<lays. 

51. The diameter of Venus . is 7700 

miles in length. She turns about her 

axis in 23 hours nnd 20 minutes. The 

light and heat experienced by this planet 

are about twke as great as those which we 

enJoy. 
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52. Venus is an evening star when she 

is east of the sun : and a morning star 

while she jg seen west of him. 

53. Transits of Venus will happen in 

I 8 7L1, 18&2, 2004, and 2109. 

54. From the transit of Venus the dis­

tances of the other planets, and of the sun, 

have been demonstrated. 

55. Mars is 145 millions of miles distant 

from the sun; the length of his year is 687 

of our days, and the rotation on his axis is 

performed in 24 hours 39 minutes. 

56. The diameter of Mars is only 4,189 

miles, and he enjoys about half as much 

light and heat as we experience. 

57. The diameter of Jupiter is 90,000 

miles, and his distance from the sun is esti­

mated at more than 490 millions of miles. 

58. The year of Jupiter is equal to 

nearly 12 of ours, and a day and night in 

that planet are equal to ten of our hours. 
/ 

The inhabitants of Jupiter do not enjoy 

more than a twenty-fifth part as much heat 

and light as we do on the earth. 

H2 
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59. The equatorial diameter of Jupiter 
is 6000 miles greater than the polar dia­
meter. 

60. There is no inclination of the axis 
of J upitei::, and of course no variety of 
seasons. 

61. Jupiter has four satellites, subject 
to be eclipsed like our moons. From 
these eclipses it has been found, that 
rays of light come from the sun to the 
earth in eight minutes; of course, light 
travels at the rate of 12 millions of miles 
in a minute. 

62. The diameter of Saturn is nearly 
80 thousand miles in length; his distance 
from the sun is more than 900 millions of 
mil~s, and his year is equal to about 30 of 
ours. 

63. Saturn enjoys 90 times less light 
and heat than are experienced by the 
earth; nevertheless, the light of the sun 
at Saturn is equal to more than .500 
times that which we enjoy from the full 
moon. 
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64. Saturn is attended by seven moons; 

and is encompassed with two broad rings., 

which are probably useful in reflecting 

light from the sun on the body of the 

planet.-See Fig. 20, vol. ii. 

65. Saturn's day and night is about lz¾ 

hours, and his equatorial diameter is longer 

than his polar diameter in the proportion 

of 11 to 10. 

G6. The diameter of the Herschel is 

nearly 35 thousand miles in length, and 

his distance from the sun is estimated at 

1800 millions of miles. 

67. The year of the I--Ierschel is equal 

to 82 of our years. He has six satellites; 

the light and heat enjoyed by this pla­

net from the sun are 3GO times less than 

we have; the light is however equal to 

what we should enjoy from 24:8 of our full 

moons. 

68. Comets arc a species of planets 

moving in very eccentric orbits: sometimes 

they are very near the sun, at other times 

at immense distances from him. 

H3 
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69. All the heavenly bodies move faster 
or slower, in proportion as they are nearer 
to or more distant from their centre of 
motion. 

70. Comets are frequently accom­
panied with a luminous train called the 
tail. 

71. The sun has a rotation on his axis 
from west to east, which he completes in 
about 25 days, which is two days less than 
his apparent revolution. 

72, The sun's diameter is equal to 
100 diameters of the earth; his bulk is 
accordingly about a million of times 
greater than that of the earth; but the 
density of the matter of which the sun is 
composed is four times less than the den­
sity of our globe. 

73. The fixed stars are probably suns 
at immense distances from us and from 
each other ; and our sun is only a fixed 
star much nearer to us, forming the centre 
of our system. · 

74. So distant is the nearest fixed star 
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from us, that a ray of light, which trafels 

at the rate of 12 millions of miles in a 

minute, would be three years in passrng 

from it to us. 



HYDliOS'TATICS. 

Questions and other Exercises on the Scienc__e 
ef HYDROSTATics,formedfrom Vol. III. 
of " SCIENTIFIC DIALOGUES." 

Conversation !.--From what is the 
word hydrostatics derived? 

As a bra'nch of science, of what does it 
treat? 

Into what parts is it divided? 
To what does the science of hydraulics 

relate? 
How is a fluid defined ? 
How do you distinguish between fluids 

and liquids ? 
Upon what does the perfection of a 

fluid depend ? 
Of what kind of particles are fluids sup­

posed to be formecl ? 
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What are the reasons assigned why the 

particles of fluids should be spherical? 

Explain this by Fig. I. 

How do you account for the composi­

tion of tinctures ? 

Can any thing be added to a flui<l with­

out increasing its bulk ? 
Give an instance in point: how do you 

account for this ? 
Are fluids compressible? 

Who made the experiment with water, 

and what was the result? 

Have any later experiments proved that 

fluids are capable of compression? 

What reason is advanced to prove that 

the particles of water are hard? 

Conversation II.--How do the par­

ticles of fluids act? 

Give an instance to illustrate this. 

Do the particles of water attract each 

other? 
Why do the globules of dew on plants 

run off without seeming to wet them? 

Explain the structure and uses of the 

level.-See Fig. z. 
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To what purpose are levels applied? 
In what directions do fluids press ? 
Can you, by Fig. 3, show how it is that 

fluids press upwards and sideways as well as 
downwards. 

Is air easily compressible? 
Can you exhibit this by an experiment? 
Of two fluids of different densities, which 

will be uppermost ? 
Give an explanation of the subject illus­

trated by Fig . .5. 
Can you show, by means of pasteboard 

or horn, that the upper pressure of fluids 
is equal to the pressure downwards ? 

Conversation III.--Why, in drawing 
up a bucket from a deep well, does it ap- ' 
pear to have little or no weight while it 
ascends through the water ? 

On this subject explain the experiment 
illustrated by Fig. 6. 

How is the fact accounted for ? 
What is meant by the specific gravity 

of a body? 
Is the pressure of the water upward 

against the bottom of the bucket equal 
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to the same force in the contrary direc­

tion? 

Why will not the water in a glass tube of 

a small bore, open at both ends, run out, 

provided the upper part be kept closed ? 

Explain the experiment of the ale-glass 

filled with water. 

How do you account for the operation 

of the instrument for tasting wine or beer? 

Why are vent-holes made in casks? 

Conversation IV.--l-Iow is the la­

teral or side pressure of fluids esti­

maled? 

Is the pressure of fluids equal in all di­

rections? 

Explain the experiment exhibited by 

Fig. 7. 

What is necessary, in order that the 

pressure of fluids should be equal in all 

<l irections ? 
Look to Fig. 8, and with that let the 

subject be farther illustrnte<l. 

How much heavier is quicksilver than 

water? 
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How can lead or any other metal be 
made to swim in water? 

How much heavier than water is 
lead? 

How is it proved that the lead, made to 
swim, does not stick to the tube, instead 
of being acted upon by the upward pres­
sure of the water ? 

Conversation V.--What do you mean 
by ·the hydrostatical paradox? 

Can you explain Mr. Ferguson's experi­
ment on this subject ?-See Figs. 10, 11, 
nnd 12. 

How is the upward pressure proved ? 
What do you mean by homogeneous 

fluids? 
Conversation V 1.--How is the pres­

sure of fluids of the same kind esti­
mated? 

Explain the difference between weight 
and pressure. 

Can you explain the construction and 
operation of the hydrostatical bellows ? 

Is there any means of making this small 
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quantity of water bear a still greater 
. h ? we1g t. 
What will set limits to this experiment? 

In what manner has a hogshead been 

burst, and how is the fact to be accounted 

for? 

Explain to me, by Fig. 13, how this pres­

sure acts. 

Conversation VII.-What is the law 

of the pressure of fluids against the sides 

of any vessel? 

Explain the subject by means of Fig. 16. 

· Can you tell me why the pressure 

against the whole side of a vessel must 

vary as the square of the depth of the 

vessel? 

Suppose you have three vessels of equal 

width, whose depths are as I, 2, and 3 ; 

what will be the proportional pressures 

against the several sides ? 
What will be the difference of pressure 

against the sides of two canals of equal 

width, the depth of one being five ,feet, 

and that of the other fifteen? 

I " 
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How is this proved by experiment? 
I-low is the pressure against the bottom 

of a vessel estimated? 
What is the pressure upon any side of a 

cubical vessel, and what is the reason of 
it? 

What is the pres;sure upon the four sides 
equal to? 

What is the difference between the 
weight and the pressure of a conical vessel 
of water standing on its base? 

Conversation VIII.-- Explain, by 
Fig. 15, the motion of fluids through 
pipes. 

By what law is the velocity of spouting 
flnids goyerned ? 

How is this practically applicable? 
Why does water run slowly out of a cis­

tern when almost empty? 
In a barrel of porter standiugon its head, 

having two cocks, one in the middle and 
the other near the bottom, which will give 
out the liquor the fastest, and in what pro­
portion? 
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Point out the distinction which arises 

between the pressure against the side of 

a vessel, and the velocity of a spouting 

pipe. 
Does the velocity of a running fluid con­

tinually decrease, and why? 

How are water-clocks constructed? 

How would you divide a vessel of this 

kind, that would require six hours to empty 

itself in? 
vVhy are the flood-gates to locks made 

so thick as they are ? 

How are they opened when such a 

weight presses upon them? 

What effect has the pressure of water 

on the banks of a river? 

Can you explain this by the aid of Fjg. 

17? 
How are leaks in the embankments of 

a river secured? 

Conversation IX.--Can you explain 

the experiment represented by .Fig. 18? 

What general rule is deducible from 

this experiment? 
I 2 
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In what part of the side of a vessel 
should a pipe be placed, in order that 
the fluid shoukl spout the farthest possi­
ble? 

Can you place two other pipes which 
shall spout to equal distances ? 

To what angle must a cannon be ele­
vated to project a _bullet the farthest possi­
ble? 

Why will not water rise so high in a jet 
as a tube? 

Will water in a pipe, or in the open air, 
.as in a fountain, rise the highest? 

Is there any other cause besides the 
resistance of the air that prevents a 
stream from a fountain rising so high as 
the head of the water from which it pro­
ceeds? 

How is London supplied with water 
from the New River? 

How must the reservoir, which is called 
the New River Head, be situated? 

Can water be carried to any distance? 
For what reason is it necessary that the 



HY DROST A.TICS. 89 

pipes should be ma<le very strong if they 

are carried down in deep vallies ? 

Conversation X.-Why do some bo­

dies swim and others sink ? 

Do equal weights of different substances 

occupy equal spaces? 

How would you get at the weights 

accurately of two equal quantities of 

fluid? 
How do you find that quicksilver is 14 

times heavier than water? 

Compare now the weight of alcohol with 

that of water. 

· What are the comparative weights of 

bodies called? 

Is rain water equally heavy everywhere, 

and how much does it weigh? 

Conversation XI.--Upon what do the 

specific gravities of different bodies de­

pend? 
Make the comparison between equal 

bulks of lead, copper, and wood. 

What then constitutes the difference in 

the specific gravities of bodies ? 
I 3 
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What is usually made a medium to com­
pare the specific gravity of bodies? 

Make the comparison in water with three 
pieces of wood. 

What kind of pressure does a solid sus­
tain when immersed in a fluid ? 

Make the experiment, as it is shown by 
Fjg, 8, explain its principle, and the result. 

Why does a stone sink in water if the 
pressure upward is equal to the downward 
pressure? 

Repeat the lines on this subject by 
Browne. 

How far will bodies, that are lighter than 
water, sink in that fluid? 

Explain this more particularly. 
If I place a piece of wood, the specific 

gravity of which is just equal to that of 
water, into a vessel of that fluid, what will 
be the consequence? 

Explain what is meant by Fjg, 19. 
Conversation X~I.-Explain the struc­

ture and uses of the hydrostatical balance. 
-Plate III, Fig. 20. 
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What is the rule for finding the specific 

gravity of bodies? 

Explain this by the instance of a 

gumea. 

Tell me the reason why boats, &c. swim, 

and to what extent they may safely be 

loaded. 

Can iron be made to swim? 

How does a copper ball act in turning 

off water when a cistern is full? 

, How would you find the specific gravity 

of a piece of silver ? 

What is the specific gravity of a piece of 

glass that weighs twelve ounces in the air, 

and only eight in water ? 

Does flint glass vary in its specific gra­

vity? 
How is the specific gravity of quick­

silver to be found, and what is it if a given 

quantity weigh 4-80 penny-weights in air, 

and only 445 in water? · 

How can the specific gravity of precious 

stones and other small fragments of bodie~ 

be found? 
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Conversation XIII.-How can I find 
the specific gravity of be dies that are lighter 
than water? 

What is the specific gravity of a piece of 
beech-wood thatweighs660 penny-weights, 
to which, when a piece of metal weigh­
ing 480 penny-weights is annexed, it 
loses by being immersed in water 51 penny­
weights? 

Explain the mode adopted in finding the 
specific gravity of a piece of elm or other 
wood, by means of Fig. 22. 

Make the experiment with cork. 
What precautions are necessary 1n 

making the experiments upon porous 
bodies? 

Is there any other rule for finding the 
specific gravity of fluids? / 

Explain this by an experiment in water 
and milk. 

A piece of glass plunged in water loses 
of its weight 803 _grains; but in spirit of 
wine it loses 699 grains: what are the spe­
cific gravities of the two fluids? 
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Can you with equal bulks of different 

bodies obtain their specific gravities, and 

how is it done? 

Are the specific gravities in proportion 

to the weights lost by immersion in water? 

What is the reason of the rule that you 

have now given me? 

Conversation XIV.-By what means 

and by whom was the method of obtain­

ing the specific gravities of bodies disco­

vered? 

What is the axiom deduced from the 

discovery of Archimedes? 

To what practical purpose did he apply 

his discovery ? 
Can you, in your own words, briefly ex­

plain the mode adopted by Archimedes 

in detecting the roguery of the Sicilian 

jeweller? 

Conversation XV.-How am I to 

know whether a suspected guinea, or other 

gold coin, be a counterfeit or not? 

Is there any means of finding out the 

proportions of the base and pure metal? 
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Explain the snme with regard to a guinea 
which is full weight. 

What reasons are assigned why a person 
who has taken counterfeit money should 
not attempt to pass it? · 

How am I to ascertain the value of a 
counterfeit guinea, that is composed of 
copper and gold ? 

What are the methods of estimating its 
worth, if it were a compound of gold and 
silver? 

Tell me what is the average. allow­
ance for every grain that base metal 
loses by immersion more than sterling 
gold? 

How can I find whether this tablespoon 
is of fair marketable silver? 

Conversation XVI.-Explain the ex­
periments intended to be exhibited by Figs. 
23 and 24. 

By what means are the slaves in the 
West Indies said to plunder their masters 
of rum? 

Can fluids of different specific gravi-
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ties be placed one upon another without 

mixing? 

For what purposes is the hydrometer 

used? 

Explain its structure by means of Fig. 

25. 

How is it graduated ? 

What is the meaning of the word 1,1z .. 

versely when applied to this subject? 

What is the difference between spirit of 

wine and alcohol? 

Will a pint of water and a pint of 

alcohol make a quart? if not, what is the 

cause? 
Conversation XVII.--In what trades 

is the hydrometer used ? 

Can you explain the theory of floating 

vessels? 

Will a vessel sink deepest in salt water 

or in fresh? 

Is there any danger of loading a 

vessel too heavily that rides in the 

sea, and which has to come into fresh 

water? 
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What 1s the difference of densities be. 
tween sea and fresh water? 

Is the human body lighter or heavier 
than fresh water? 

What makes a person sink in water? 
What method does Dr. Franklin re­

commend to a person to learn to 
swim*? 

Why do all quadrupeds swim ? 
What risque do -incautious bathers run, 

and from what cause? 
How much d·eeper is a clear stream 

than it appears to be? 
,vhat is the cause of a person being 

drowned? 
By whnt means is a person, who falls 

into the water, brought up again from the 
bottom? 

Conversation XVIII.-What is the 
syphon intended for'? 

-ll' It hr1s lately been a. serted, that, if a -person 
unable to swim can so far command hinisr..:lf as not to 
lift his hands above water, it will be impossible that he 
sllonld sink. 
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Explain the mode of its action by Fig. 

26. 

To what is the action of pumps and 

other hydraulic machines to be attri­

buted? 

How is the pressure of the air esti­

mated? 

By what means does the pressure of the 

air make the syphon act ? 
Explain this to me by the assistance of 

the Figure. 

Explain the principle upon which a 

bottle of wine, &c, is decanted by the 

syphon. 

How is the Tantalus's cup explained? 

-See Fig. 27. 

Explain, by Fig. 29, in what manner the 

distiller's crane acts. 

How is the nature of intermitting springs 

accounted for? 

Can you explain the theory by a re­

ference to Fig. 30? 

Conversation XIX.-Upon what prin­

ciple is the diver's bell made? 

K 



96 .EXERCISES ON 

Explain the structure of that represented 
in Fig. 31. 

In this machine how are divers supplied 
with air? 

What sensations do divers feel under 
water? 

How are divers brought up? 
To what purpose is the diver's bell ap­

plied? 
Conversation XX.-Has the diver's 

bell been attended with accidents ? 
What is the structure of Mr. Srneaton's 

diving machine, Fig. 32? 
Explain the nature of the one invented 

by Mr. Ada~ Walker, Fig. 33. 
Conversation XXI.-Can you show, 

by Fig. ~H, how the p~mp acts ? 
To what depth is the action of the 

suction pump confined ? 
vVhy is a pump useless in wells more 

than 33 feet deep ? 
To be sure of the action of a pump, 

how far from the water should th~ pis­
ton be set? 
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Repeat Dr. Darwin's lines on the 

pump. 

Conversation XXII.--Can you de­

scribe the action of the forcing-pump by 

Fig. 35? 

In what does the forcing differ from the 

common sucking-pump? 

Upon what principle were the London 

water-works constructed? 

What is the rule to calculate the height 

to which an engine will throw water? 

How are fire engines constructed? 

Repeat the lines on this subject from 

Dr . . Darwin's Botanical Garden. 

Can you explain the structure and ope­

rations of the rope-pump by Fig. 36? 

How much water will the rope-pump at 

Windsor raise in a minute, and from what 

depth? 

Explain the nature of the water-press, 

as it is exhibited in the 14th Fjgure. 

What can be done with it? 

K2 
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Some of the leading PEFINITIONS and 
F .ACTS, explained and illustrated in 
Vol. III. which it is recommended that 
the Pupils should commit to Memory. 

HYDROSTATICS. 

I. Hydrostatics is a branch of natu­
ral philosophy that treats of the nature, 
gravity, pressure, and motion of fluids in 
general. 

2. This science is, by some authors, 
divided into two distinct parts, viz. hydro­
statics and hydraulics : the latter relates 
particu1ar1y to the motion of water through 
pipes, conduits, &c. 

3. A fluid is a body, the parts of 
which yield to any impression, and in 
yielding nre easily moved among each 
other. 

4. The air we breathe is a fluid, the 
parts of which yieltl to the ]east pressure. 
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5. The particles of which fluids are made 

up are supposed to be exceedingly small, 

round, and smooth. 

6. They are likewise imagined to be 

exceedingly hard, and almost incapable of 

compress10n. 

7. The particles of water ,have but a 

slight attraction for one another. 

8. Fluids press Ill all directions 

equally. 

9. A portion of any kind of fluid gra­

vitates in another when surrounded by a 

larger portion, in the same way as if it 

were in the air . 

.LO. A fluid presses in proportion to its 

perpendicular height, and the base of the 

vessel containing it, without any regard to 

the quantity. 

11. The specific gravity of any body is 

its weight compared with any other body; 

or, more generally, 

12. By specific gravities is meant the 

relative weights of equal bulks of different 

substances. 
K3 
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13. The lateral or side pressure of 
fluids is equal to the perpendicular pres­
sure. 

14. Thehydrostaticalparadoxis, "That 
any quantity of water, however small, may 
be made to balance and support any quan­
tity, however large." 

15. The pressure of water and other 
fluids differs from its gravity or weight in 
this; that the weight is according to the 
quantity, but the pressure is according to 
the perpendicular height. 

16. The pressure of fluids, against the 
separate parts of the side of any prisma­
tic vessel taken horizontally, increases as 
the od<l numbers 1, 3, 5, 7, &c. 

17. The pressure against the whole side 
of a vessel must vary as the square of the 
depth of the vessel. 

18. Of three vessels of equal width, 
whose depths are as 1, 2, and 3, the pres­
sure against the side of the second will be 
four times greater than that against the 
first; and the pressure against the side of 
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the third will be nine times greater than 

that against the first. 

19. In any cubical vessel the pressure 

against any one side is equal to half the 

pressure upon the bottom; and of course 

the pressure upon the four sides is equal 

to twice the pressure upon the bottom. 

20. The pressure of any fluid upon the 

bottom and four sides of a cubical vessel 

is equal to three times the weight of the 

fluid. 

21. The pressure of the fluid in any 

conical vessel is found by multiplying the 

base by the whole perpendicular height; 

therefore the pressure will be equal to three 

times its weight. 

22. The velocity with which . water 

spouts out at a hole in the side or bottom 

of a vessel is as the square root of the 

distance of the whole below the sur .. 

face. 

23. The pressure against the side of a 

vessel increases in proportion to the square 

9f the depth ; but th~ velocity of a spout• 
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ing pipe increases only as the square root 
of the depth. 

24. The horizontal distance to which 
a fluid will spout from an horizontal pipe, 
in any part of an upright vessel below the 
surface of the fluid, is equal to twice the 
length of a perpendicular to the side of 
the vessel, drawn from the mouth of the 
pipe to a semicircle described upon the 
altitude of the vessel. 

25. Of several pipes, placed horizon .. 
ta1ly in the. side of an upright vessel, that 
in the centre will spout the farthest; 
and pipes, at equal distances from the 
centre, above and below, will spout to 
equal distances .. 

26. In pipes placed obliquely, that 
whose elevation is 4.5° will spout the far­
thest; and those placed at equal angles 
above and below 45°, will spout to the 
same point. 

27. Water will _ not rise so high in a 
jet as it does in a tube. 

28, Bodies heavier than watex will 
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sink in it, and those that are lighter than 

the fluid will swim. 

29. Pure rain water, which is the usual 

standard forcomparing the specific weights, 

of bodies, is everywhere of the same 

weight, and a cubical foot weighs exactly 

a thousand ounces avoirdupoise. 

30. The specific gravity of bodies is es­

timated by the qua.ntities of matter when 

the bulks are the same. 

31. A solid immersed in water sustain& 

a pressure on all sides, which is increased 

in proportion to the height of the fluid 

above the solid. 

32. A body, specifically lighter than 

water, will sink in it till so much of it is 

below the surface, that a bulk of water, 

equal to the bulk of the part of the 

body which is below the surface, is of a 

weight equal to the weight of the whole 

body. 
33. The instrument for comparing the 

specific gravity of solids is called the hy­

drostatic balance, 
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94. The rule for obtaining the speci­
fic gravity of a body is this : " Weigh 
the body first in air, then in water: ob­
serve what it ioses by being weighed in 
water ; and by dividing the former weigpt 
by the loss sustained, the risult is its spe­
cific gravity." 

35. Every body, when immersed in 
water, loses as much of its weight as is 
equal to the weight of a bulk of water of 
the rmme magnitude. 

S6. If the same body be weighed in 
oifferent fluids, the specific gravity of the 
fluids will be as the weights lost. 

37. The specific gravity of bodies are 
to one another inversely as the weights lost 
by immersion in wa'teL 

38. The instrument for comparing the 
specific gravity of liquids is called the hy­
drometer. 

39. The hydrometer is used in breweries 
and distilleries to ascertain the strength 
of their liquors, and by the excise offi­
cers to guagc the spirits, in order to as• 
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certain the duties to be paid to the re­

venue. 

40. All bodies that float on the surface 

of water displace as much fluid ~s is equal 

in weight to the weight of the bodies so 

floating. 

41. Salt water is specifically heavier 

than fresh or river water. 

42. The specific gravity of the human 

body is found to be one-ninth less than 

that of common river water. 

43. People in danger of drowning should 

never raise their hands above the water, 

and then they cannot sink, 

44. Clear water is always one-fourth 

part deeper than it appears to be. 

45. A syphon is a bended tube with 

unequal legs. The cause of its action is 

owing to the pressure of the atmosphere, 

added to the preponderauce of weight in 

the longest leg. 

46. The diver's bell is an empty vessel 

inverted, and made sufficiently heavy to 

sink in water. 
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47. Pumps for raising water are of 
two kinds; the sucking and the forcing­
pump. 

48. The water in a sucking-pump is 
raised from the well by the pressure of the 
atmosphere ; and it can be raised by this 
means about 83 feet. 

49. A forcing-pump is unlimited in 
regard to the height to which it may raise 
water. 

50. An air-vessel is 
forcing-pump to give 
stream. 

added to a 
an equable 

51. A constant stream is produced by 
means of two barrels, with pistons moving 
up and down alternately. 

52. Plungers are pistons that nearly fill 
the working barrel : these do not act by 
the pressure of the atmosphere. 

53. Valves are of various kinds : the 
best are technically described as the 
clack valve, the button-and-tail valve, 
the conical valve, and the globular 
valve. 
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• 
Guest-ions and other Exercises on the 
~ 

Science of PNEUMATICS, formed Ji·om 

Vol. IV of "ScIENTIFlC DIALOGUES." 

Conversation !.--What is meant Ly 

Pneumatics? 

"\Vill the definition given to a fluid com­

prehend the air? 

Is air necessary to the existence of 

fish'? 
What is the air-bladder in fish, and what 

are its uses? 

ConuersaLiun II.--Describe, by means 

of Fig. I, the structure and use of the air­

pump. 
How is the air taken away from the re­

ceiver over the air-pump? 

Can the who1e of the air be ex­

hausted? 
L 
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What 1s the cause of the mist which 
appears on the inside of the receiver on 
the exhaustion of the air ? 

Repeat the lines by DL Darwin on this 
subject. 

How will Fig. 2 enable you to describe 
the resistance of the air? 

~ 7hat facts are deducible from this ex­
periment? 

Can you describe the experiment of the 
guinea and feather, and tell me what it is 
calculated to teach ?-See Fig. 3. 

vVhat do you mean by the philosophi­
cal hammer ?-See Fig. 4•. 

Conversation III.-How is the air 
wholly excluded from a vessel, as a glass 
tube? 

What is the pressure of a column of 
quicksilver about 29 or 30 inches long 
equal to? 

Can you explain the structure and uses 
of a syringe ? _ 

I-low is it proved that the syringe does 
not act by means of suction ?-See Fig. 5 • 

.. 
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Who discovered the weight ana pres­

sure of the air ? 

Conversation IV.--Explain the expe-­

riment illustrated by Fig. 6. 

What effect does the pressure of the air 

occasion in this instance ? 

How is the pressure explained by the 

experiments with Fig. 7 ? 

Can you describe the experiment shown 

by Fig. 8? 
Why is there a bubble left at the top of 

the glass? 
What does the experiment exhibited by 

Fig. 9 prove? 

Why can you not move the £mall 

glass? 
Why could not suction produce the 

effe'ct? 
How will you loosen and get away 

the small glass, that you .cannot lift 

up? 
Conversation V.--Explain the action 

of the leather and stone. 

Is it not by means of suction that 

L2 
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children sometimes draw water through a 
straw from a spring ? 

Explain the experiment made with the 
transferrer, Fig. 1 o. 

Do the same with the brass hemispheres, 
Figs. 11, 12, and 13. 

What is Fig. 14 meant to show ? 
What is Fig. 15 intended to demon­

strate? 
How is mercury made to pass through 

a piece of wood ?-See Fig. 16. · 
Conversation VI.--How is the weight 

of the air ascertained ?-See Fig. 17. 
The air, in passing through a - small 

orifice into a vacuum, makes a hissing 
noise: when the noise ceases, what does it 
prove? 

I-Iow much does a quart of air weigh? 
How is the weight of the air esti­

mated? 
1-Iow does the barometer show the 

weight of the air? _ 
Upon what does the inaccuracy in the 

t1ask experiment depend ? 
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To how great a degree of exactness 

can a vessel be exhausted of air by means 

of the air-pump? 

How is that ascertained ? 

By how many turns of the handle of the 

air-pump will this degree of accuracy be 

obtained according to the relations given 

in the conversation? 

What is the specific gravity of air, com­

pared with that of water? 

Is that always the weight? 

Conversation VII.--v\lhat is the na- · 

tul'e of elastic bodies? 

How is elasticity defined? . 

Do many bodies possess this property? 

How is the elasticity of the air demon-

strated? 

What will Fig. 8 show in proof of 

this? 
Expla'in the experirnent exhibited by 

F1g. 18. 

Can a shrivelled apple be made to look 

plump and fair to the sight, and on what 

does it <lepend? 
L 3 
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vVhy does ale that is merely warm 
put on the appearance of boiling u_ncler 
the exhausted receiver of the air­
pump? 

What effect is produced on beer and 
other liquids by taking from them the 
air? 

By admitting the air again, does it 
produce the same lively taste in the 
liquids that they had before? and, if not, 
why so? 

What air i.s that combined with beer? 
How do you account for the pain felt 

by exhausting the air from under the 
hand? 

How is cupping performed? 
How do the sma11 glasses that are used 

·in the operation act? 
Tell me what Fig. 15 is meant to 

show. 

What experiment is shown with a new­
laid egg ? 

Conversation VIII.-Jn what rcspec_t 
does air differ from other fluids? 
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Is air easily _compressible? 

Show me how it is <lone. 

115 

Explain the experiment exhibited by 

Fig. 18. 

Why are the lower regions of the at­

mosphere more dense than those higher 

up? 
How is the density of the air illus­

trated? 

What does the artificial fountain 

prove? 
Explain the action of the fountain by 

Fig. 19. 

How is the rise of the water accounted 

for? 
What is the construction of the con<lens­

ing syringe? 

In what respect does it differ from the 

common squirt? 

To what extent can au· be com­

pressed? 

Arc th ere different kinds of foun­

tains? 
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Why do the streams coming from ar­
tificial fountains continually diminish in 
height? 

Conversation IX.-I--Iow is it proved, 
that various substances, as metals, stones, 
&c., contain air? 

Show the same of vegetables. 
What is inferred from this experi­

ment.? 
What is the explanation of the experi­

ment with cork? 
Can the same be shown by a bladder? 
Upon what does the ascent of smok 

and vapours depend. 
vVhy does the smoke of a chimney some­

times rise very hjgh, and in a vertical 
direction? 

vVhat is Fig. 20 intended to show? 
Explain the same by means of Figs. 21 

and 22. 

vVhat is the experiment of lead and cork 
intended to prove? 

How is this explained? 
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In what state is a pound of feathers hea­

vier than a pound of lead ? 

Conversation X.-Upon what do the 

effects of the air-gun depend ? 

Will air-guns act like common guns? 

What are the characteristics of air­

guns? 
'Explain• the construction of an air-gun, 

by Fig. 23. 

Does all the air of an air-gun escape at 

a single discharge? 
I 

- Does the strength of each . discharge 

remain the same ? 

What· is the magazine wind-gun? 

Does air never lose its elastic power? 

How is it proved that air is the medium 

of sound? 

Why are sounds from a distance heard 

so much plainer at one time than an­

other? 
Is great strength required to condense 

air? 
Upon what does the power required for 

condensing depend ? 
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How may it be regulated to any given 
degree? 

Is there any other body besides air that 
will convey sound? 

Is the earth a good conductor? 
What experiment is shown with a slip 

of flannel? 
Conver1ation XI .-How is thunder 

produced? 
Does gunpowder, when fired in vacuo, 

produce any sound? 
Do you know what were lVIr. Cotes's 

experiments on this ·subject ? 
Why do some bodies give out a better 

sound than others ? 
What is the cause of sound ? 
I-low is it known that the particles of the 

metal move when a bell is struck? 
At what distance has sound been 

heard? 
Can sound be conveyed further along a 

smooth or a rough surface? 
Is water or land the better conductor of 

sound? 
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When a gun is fired at a <listince, 

do you hear the sound, or see the flash 

first ? 
At what rate does light travel? 

At what rate does sound travel_? 

Can this knowledge be applied to any 

useful purpose? 

Upon what does the mischief occasioned 

by lightning depend? 

Can you ascertain at what distance you 

are from a thunder-storm? 

Can this be done by counting the beats 

of the pulse? 

Conversation XII.-Upon what does 

sound depend? 

What kind of a wave is made in the air 

by sound? 

What circumstances are observable in 

the waves made by throwing a pebble into 

still water? 

How do you describe the nature of 

sound? 

Upon what principle does the speaking 

trumpet depend ? 
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' What is its construction? 
Were speaking trumpets in use among 

the ancients ? 
vVhat other name has been given to 

speaking trumpets, and why were they so 
called? 

Cnn you explain, by a reference to 
Fig. 24, how speaking figures are con­
structed? 

Conversation XIII.--Repeat Ovid's 
description of Echo? 

What is the cause of an echo? 
How must the ear be situated to hear n.n 

echo? 
Explain to me what is meant by the 

lines of reflection and incidence. 
In what case are th ey both the same? 
In what case are they not? 
How is this illustrated by means of a 

looking-glass ? 
Look to Fig. 25, and see if you can 

explain its meaning? 
Explain the distinction between direct 

sound and echo? 
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\Vhat is the cause of an echo being re­

peated? 
In what case will there be no echo? 

What is the least distance at which a 

person must stand from the reflecting sub­

stance to hear an echo ? 

Must the distance be increased if more 

syllables than one are to be repeated? 

Conversation XIV.--Can you enu­

merate wme of the principal echoes ? 

Has the echo ever been applied to any 

practical purpose? 

In what manner have inaccessible dis­

tances been measured by the echo ? 

What is the circumstance that attracts 

attention in the whispering gallery of St. 

Paul's? 

How is that produced ? 

How must the persons be placed to hear 

the whisper in the best manner ? 

What is the best medium as a conductor 

of sound? 

What instance is adduced by Dr. 

Hutton? 
M 
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Next to water what is the best con­
ductor of sound ? 

• To what distance has a whisper been 
conveyed by means of a brick wall? 

Upon what do musical instruments de­
pend for their sounds ? 

What circumstance is observable if a 
long cord stretched out between two points 
be struck? 

Upon what do the notes of a violin 
<lepend? 

I-Iow are the various sounds on an 
Eolian harp explained? 

If one of the strings 9f an Eolian harp 
is struck will they all vibrate ? 

How is this shown? · 
Is it necessary that the strings should 

be in unison to produce this effect? 
If a vibrating cord make 118 vibra­

tions in a second, what sound does it 
yield? 

Conversation XV.-" That is wind? 
How are the effects of wind shown by 

experiment? 
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What puts the air in motion so as to 

produce winds ? 

I-low does heat produce wind? 

_ Show me the experiment with a lighted 

taper at the door, and explain the reason 

of the appearances. 

Upon what principle does the stnoke• 

jack depend ? 

How is wind defined ? 

I--Im"r' is its direction denominated? 

How many kinds of wind are there? 

Does the wind blow in any part of the 

earth in one direction only ? 

What is the reason of this ? 

Explain this by the globe. 

Do transparent media receive heat? 

Tell me then how the constant winds 

are to be accounted for. 

What other name have they? 

Where do the periodical winds pre• 

vuil? 

On what do they depen<l ? 

What other names have they ? 

Why are they called trade-winds? 

M2 
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What experiment will illustrate the 
b. ? su ~ect. 
Upon what does the variableness of the 

wind in an island depend ? 
Has electricity any effect in producing 

wind? 
Upon what may the suddenness and 

strength of a storm depend? 
By what methods can the velocity of 

wind be measured ? 
What is supposed to be the greatest 

velocity of wind ? 
By what law does the force of the wind 

increase? 
Conversation XVI. - Why is the 

steam-engine called the most important of 
all machines? 

In what cases is the steam-engine used 
to advantage? 

When was the steam-engine invented? 
To whom are we in<lebted for the dis­

covery? 
How is the experiment with the cup ex­

plained? 
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What is used in the steam-engine to 

make a vacuum? 

Can you repeat the lines from Dr. Dar• 

win's Botanical Garden on this subject? 

Try to explain the structure and ac­

tion of the engine from the Figures in 

Plate 4. 

Show me the steam-pipe, and tell me its 

use. 

Which are the steam-valves and what 

are the uses of them ? 

Show me the eduction valves and their 

uses. 

What is that represented by J; and for 

what is it used? 

How is the air-pump worked? 

Is the great beam used for any thing 

else? 

Tell me how the valves are opened and 

shut. 

Now describe the action of the engine. 

Conversation XVII.-[No questions 

can be formed on this Conversation better 

than those in the book.] 

1\13 
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Conversation XVIII.--To what was 
the steam-engine first applied ? 

In what lines does Dr. Darwin allude to 
this? 

Has ]\,fr. Boulton applied this machine 
to any particular purpose? 

How is the povYer of the steam-engine 
estimated? 

To what uses is the steam-engine applied 
in Whitbrea<l's brewery? 

Can you repeat the lines by Dr. Darwin, 
in which he anticipates a still further ex­
tension of this useful power? 

Is not steam sometimes productive of 
very dangerous consequences ? 

Can you recollect any instances of this 
kind? 

For what is Papin's Digester used? 
I-Iow is it made? 
What kind of valve is used in the di­

gester? 
Can you, by Fig. 26, show how the 

water is raised to any degree of heat? 
vVhat additional pressure is required to 
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give water a heat double that of boiling 

water? 

Conver.sat ion XIX. - What is the 

construction of the barometer? 

Explain how it is made by Fig. 27. 

For lvhat purpose is it used? 

What is the reason that water stands in 

a tube open at one end, provided that end 

be plunged in a vessel of water? 

,vhy does water stand 33 feet, but the 

mercury only 29 or 30 inches ? 

How much heavier is mercury than 

water? 

Who discovered the principle of the ba. 

rometer? 

Did the inventor apply it to discover 

the changes in the state of the air? 

~low would you define a barometer? 

When does the mercury rise and when 

does it fall ? 
What is meant by the standard altitude? 

vVhat is the scale of variation? 

How much does the height of the mer­

cury vary in this country? 
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In what parts of the world is the varia­
tion of the mercury the least, and in wbat 
is it the greatest? 

Of what use is the vernier? 
Can you explain its application by 

Fig. 28 ?* 
Repeat Dr. Darwin's lines descriptive 

of the barometer? 
Conversation XX.--How is the height 

of the atmosphere discovered? 
What is the specific gravity of the air 

when the barometer stands at 30 inches? 
Is the atmosphere equally dense at all 

heights? 
What is the height of the atmosphere 

estimated at? 
Is the barometer applied to any thing 

clscz besides that of showing the changes in 
the pressure of the atmosphere'? 

How much is it ascertained that the mer­
cury of the barometer falls in ascending an 
eminence of 100 feet perpendicular? 

i;,, Here the best kind of examination will he found in 
t11 e vol ume. 
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Can you repeat the lines from Lofft's 

Eudosia which describe the pressure of the 

atmosphere on the human body? 

How much weight does a full grown 

person sustain from the pressure of the 

atmosphere ? 

Conversation XXL-To what is the 

thermometer applied? 

How is it constructed ? 

I-low were thermometers formerly 

made? 
Upon what principle does the mercurial 

thermometer depend? 

What does the thermometer indicate? 

According to Fahrenheit's thermometer, 

what is the freezing-point and what the 

point of boiling water? 

Is the heat of boiling water always the 

same? 
Look to Fig. 29, and explain the con­

struction and graduation of the thermome­

ter. 
What is the utmost extent of the mer­

curial thermometer, and why? 
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Conversation XXII.-Can quicksilver 
be compared with other metals? 

Are all bodies in nature capable of 
existing in the solid, fluid, and aeriform 
state? 

In what parts of the earth does it rarely 
if ever freeze? 

Under what circumstances does it sel­
dom freeze here ? 

What is the coldest and what is the 
warmest part of the 24 hours? 

Does brass require a great heat to melt it? 
Can heat higher than boiling mercury 

be ascertained by any mode? 
vVhat is the construction of Vv edge­

wood's thermometer? 
I-Iow is it used? 
To how many degrees of Fahrenheit 

does one of Wedgewood answer ? 
What is the difference between Reau­

mur's ancl Fahrenheit's thermometer ? 
I-Iow many deg1:ees of Fahrenheit make 

one of Reaumur's? 

What is the rule for converting the 
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degrees of Fahrenheit to those of Reau­

mur? 

How is the operation reversed, and how 

are the degrees on Reaumur converted to 

those of Fahrenheit? 

Conversation XXIII.--What do you 

mean by a pyrometer ? 

Explain the structure and use of that 

represented by Fig. 30. 

For what is the hygrometer used? 

Upon what principle does the common 

weather-house act ? 

Can you tell how the hygrometer (Fig. 

31) acts? · 

What effect has moisture on packthreacJ, 

catgut, &c. ? 

Show me how the hygrometer (Fig. 32.) 

acts. 

How can sponge be made into an hygro­

meter? 

What else is mentioned as well adapted 

to the purpose of an hygrometer? 

Conversatfon XXIV.-For what pur­

pose is the rain-gauge used ? 
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How does that act which is represented . p· ? 111 1g. 34. 
What proportion do all plane surfaces 

bear to one another? 
How is the rise of the water noted? 
To what degree of accuracy can the 

quantity of rain be measured? 
Can you explain the structure of the 

other rain-guage? . 
Name the different instrnments usecl in 

comparing the changes of the atmosphere. 
I-low should the rain-gauge be fixed ? 
Is there any difference in the quantit1 of 

rain collected, whether the gauge stand on 
the ground or on a building considerably 
above th.e surface of the earth? 

What does the rising of the m ercury 
presage? 

What does its fol ling <lenote? 
Accorcling as the mercury stands convex 

or concave what weath er may be expected! 
What does the_ falling of the mercury 

indicate in verv hot ·weather? 
"' 

What does its rising indicate in winter? 
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If the mercury rise in a continued frost, 

what may be expected? 

When may bad, and when fair weather 

be expected ? 

When may a continuance of fair weather 

be expected ? 
When may much wet be expecte<l? 

In examining the scale, what is to be 

attended to ? 
When may high winds, and wheu heavy 

showers be expected? 

What is the sign of fair weathel'? 

On what occasions is' the mercury the 

highest? 

Questions made from the APPENDIX. 

What causes determine the distribution 

of heat over the earth's surface? 

Upon what do these depend'? 

N 
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If the mercury rise in a continued frost, 

what may be expected? 

When may bad, and when fair weather 

be expected ? 

When may a continuance of fair weather 

be expected ? 
When may much wet be expecte<l? 

In examining the scale, what is to be 

attended to ? 
When may high winds, and wheu heavy 

showers be expected? 

What is the sign of fair weather? 

On what occasions is the mercury the 

highest? 

Questions made from the APPEN 01x. 

What causes determine the distribution 

of heat over the earth's surface? 

Upon what do these <lepend '? 
N 
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Is the heat of the longest day greater at 
St. Petersburg or at Pavia, and in what 
degree? 

How are the effects of the influence of 
the sun modified ? 

How does the sea preserve a moderate 
temperature? 

What effects are produced by large 
continents and very high mountains? 

What is the effect of evaporation ? 
At what rate is the diminution of heat, 

with respect to the elevation of places? 
vVhat are the varieties of temperature 

on the surface of the earth ? 
How have the climates of European 

countries been improved ? 
What effect has humidity on the air? 

, What is dew, and how is it formed? 
What is the probable constructicm of 

the meteoric stones? 
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Some of the leading DEFINITIONS and 

FACTS, explained and illustrated in 

Vol. IV. which it is recommended that 

the Pupils should commit to Memory. 

PNEUMATICS. 

1. The science of Pneumatics treats of 

the mechanical properties of air. 

2. Air is a solid and material substance, 

as well as water and other fluids. 

3. The invisibility of the air is owing to 

its transparency. 

4,. Air possesses weight, compressibility, 

an<l elasticity. 

5. The pressure of the atmosphere is 

equal to the pressure of a column of water 

32 or 33 feet high, or to a column of mer­

cury about 30 inches high. 

6. The Torricellian experiment proves 

there is no such a thing as suction. 

7. The pressure of the air is shown by 

various experiments. 
N2 
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8. The weight of the air is demonstrated 
by experiments. 

9. The density and elasticity of the air 
are in proportion to the force that com­
presses it. 

1 O. The elasticity of the air in the 
human body is shown by experiments on 
the air-pump. 

11. The operation of cupping depends 
on the elasticity of the air in the body. 

12. The density of the air diminishes 
upwards . 

. 13. The air-pump is a machine for ex­
hausting the air from vessels. 

14. A vacuum is a space emptied of air. 
15. Artificial fountains are made by 

means of compression. 
16. The height to which artificial foun­

tains ascend depends on the quantity of air 
forced into the vessel. 

17. 1 he ascent of smoke and vapours 
depends on the density of the nir. 

18. A piece of cork and a piece of lead, 
exactly balanced in the air, being intro­
duced under the receiver of an air-pump, 



PNEUMATICS. 13 '7 

and the air taken away, the cork will ap­

pear the heaviest body. 

19. The effects of the air-gun depend 

on the elasticity and compression of air. 

20. Air-guns will answer the same pur­

poses as fowling-pieces. 

21. The air presses upon every bo<ly 

immersed in it, and on every side. 

22. Air is the medium of sound; and 

sound is increased in proportion to the 

density of the air. 

23. Thunder is produced by the con­

cussion of two bodies of air. 

2 L All sonorous bodies arc elastic, the 

parts of which are made to vibrate by pcr­

cuss10n. 

25. The vibrations of a bell are in,•isible. 

26. Sound can be heard at a great dis­

tance when it passes over water. 

27. Sound travels at the rate of 1142 

feet ,r., in a second of time: hence is easily 

·'It- Dr. Gregory has shown that the velocity of sound 

varies a little, in consequence of changes of temperature. 

, ee his edition of Hutton's Conrse, vol. ii. p. ~81. 

NS 
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found .the distance of a storm, when accom­
panied with thunder and lightning, or th~ 
distance of a ship in distress by the firing 
of her guns. 

28. Sound is the effect produced on the 
ear by the undulations of the air. 

29. vVhen these undulations strike 
against any surface adapted to the purpose, 
and are reflected back, an echo is produced. 

30. For an echo to be heard, the ear 1 

must be in the line of reflection. 
31. There can be no echo unless the 

direct and reflected sounds follow one an­
other at a sufficient interval of time. 

32. For an echo to be distinct, the re­
flected sound must travel over, at least, 
127 feet more than the direct. 

33. If many syllables are to be repeated, 
the distance must be increased in propor­
tion to the number of syllables. 

34. The echo has been applied to the 
measurino- of inaccessible distances. 

I:) -

35. Water is the best conductor of 
sound ; and next to this is stone. 

36. Wood is sonorous, ,md produces a 



PNEUMATICS. 139 

most agreeable tone, which renders it so 

well adapted for musical instruments. 

37. The notes upon a violin depend upon 

the different lengths of the strings, which 

are varied by the fingers of the musicians. 

38. All the strings of an Eolian harp 

wilJ, if set to the same note, vibrate by 

striking one only. 

39. Air in motion constitutes wind. 

40. The principnl cause of wind is heat 

communicated by the sun. 

41. The smoke-jack acts by the force of 

the air of the room, which, being rarefied, 

ascends the chimney and strikes upon the 

vanes of the jack. 

42. The direction of the wind is deno­

minated from that quarter from which it 

blows. 

4•3. There are three kinds of winds; 

the constant, the periodi~al, and the vari­

able. 

44. On the sea~coasts between the tro­

pics, the wind blows towards the shore in 

the day,. and tow~rds the sea by night. 
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' 
45. Machines used for measuring the 

force of the wind are called wind-gauges, 
46. The force of the wind increases as 

the square of the velocity; 

47" Barometers are instruments for 
measuring the weight or pressute of the 
atmosphere. 

48, ·The Torricellian vacuum is the 

empty space in the upper part of the ba­
rometer tube. 

49. The standard altitude of the mer­

cury fluctuates in this country between 28 

and 31 inches. 
50. Within or near the tropics there is 

but little variation in the height of the mer­
cury of the barometer in all weathers. _ 

51. The vernier is an instrument to 
show the fluctuation of the mercurv to the 

" 
hundredth part of an inch. 

52. Air is about 800 times lighter than 
water . 

. S3. The barom~ter has been applied to 
the measuring of altitudes. 

5*, A common ~~~d pe,son bear.s from 
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the pressure of the air a weight equal to 

nearly 13 tons. 

55. The thermometer is intended to 

mark the changes in the temperature of 

the atmosphere. 

56. The mercury or other fluids used 

as thermometers expand by heat ancl con­

tract by cold. 

57. All bodies in ' nature are capable .of 

existing in a solid, fluid, and aeriform state. 

58. Wedgewood's Thermometer is in­

tended to meas11re those degrees of heat 

· which are above boiling mercury. 

59. Each degree upon Reaumur's ther­

mometer is equal to 2¾ of Fahrenheit's. 
I 

· 60. The pyrometer is a machine for 

measuring the expansion of solid sub­

stances by heat, and is contrived to mark 

the smallest expansions possible. 

61. The hygrometer is an instrument 

contrived to mensure different degrees of 

moisture in the atmosphere. 

62. The rain-gauge measures the quan.:. 

titv of rain fallen on one particular spot. - . 



OP'I11CS. 

Questions and other Exercises on the Science ~ 
of OPTICS, formed from Vol. V. of 
" SCIENTIFIC DIALOGUES." 

Conversation I.-Of what does light 
consist? 

Are the particles of light very small? 
From whence does light proceed? 
Who discovered the velocity of light, 

and by what means was the discovery 
made? 

f-Iow much faster does light travel than 
a cannon-ball? 

What is Dr. Akenside's conjecture on 
this subject? 

Repeat the lines in which it is contained, 
and alsd the lines by Dr. Young. 
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How is it proved that the particles of 

light move in all directions? 

In what proportion is the intensity of 

light reckoned? 

Explain what you mean by this? 

I-Jow does light move? 

vVhat experiment proves this? 

Conversation II.--How is a ray of 

light described? 

By what means do we see objects? 

To what is the angle of reflection 

equal? 

vVhat do you mea~ by incident rays? 

What is meant by reflected ray5? 

Tell me how the nature of incident and 

reflected rays is illustrated by the looking­

glass.-See Fig. 1 ; but the best illustra­

tion will be by means of a looking-glass, 

actually. 
ConpersationIII.--Whydoes the glass 

in the window l'efiect the rays of light? 

Does all glass reflect in some mensnre 

the rays of light? 

In looking at a looking-glass where is 

the image of yourself formed ? 
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What is meant by a medium ? 
What constitutes the excellence of a 

medium? 
How do the rays of light puss through 

different media? 
Wha~ is meant by refraction? 
Explain this by Fig. 2. 

When does refraction take place ? 
What is the rule when a ray of light 

passes from a rarer into a denser medium? 
What is the rule when it passes from a 

denser into a rarer medium? 
What experiment is exhibited in proof 

of this? Let it be explained by Fig. 2. 
In what direction do ~e see any thing? 
Explain the experiment shown by Fig. 3. 
Conversation IV.-Show me, by Fig.4, 

how the principle of refraction will make 
a straight stick in water appear crooked. 

How much higher does an object in 
water appear than it really is? 

If a river or other clear water be six feet 
<leep, how deep will it appear to a com­
mon observer? 

Prove this by experiment. 

.. 
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Can you judge of magnitudes as well in 

water as in air ? 

Can you tell how the deception of the 

appearance of two pieces of money, when 

there is but one, can be explained ? 

What has the principle of refraction to 

do with regard to the sun? 

Explain this by !f)eans of Fig. 5. 

Does the sun ever appear to be in that 

part of the heavens in which it is not? 

To the inhabitants of any part of the 

earth is the true and apparent place of 

the sun the same? ..... 

Why does the moon appear larger when 

it is near the horizon than when it is higher 

up in the heavens? 

Conversation V .--What do you mean 

by a pencil of rays? 

What are parallel rays? 

vVhat is meant by diverging and con­

verging rays? 

Explain this hy Fig. 6. 

What is a lens ? 

0 
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How many kinds of lenses are there, 
and what are their names? 

Point them out by Fig. 7. 
vVhat is the focus? 
Point it out by Fig. 6. 
\Vhere <lo parallel rays falling upon a 

plane convex lens meet? 
,vhere do they meet in a double convex? 
What is the reason of ·it? 
Can you tell me the rule for finding the 

focus, if the two sides of a double convex 
are of different curves? 

Show this by Fig. 8. 

\Vhat is the principle of the burning 
glass? 

Do you know how to calculate the force 
of the heat collected in the focus of a burn­
ing glass? 

What was the size of Mr. Barker's lens? 
vVhat effects were produced by it? 
Are white substances and water easily 

aff cted by the lens? 
Conversation VI.-Does the mngm-
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tu<le of the pupil of the eye make any dif­

ference with regard to the appearance of 

the object ?-See Fig. 9. 

What effect does the magnitude and 

brightness of an object produce? 

As the rays passing through a double 

convex lens meet in the focus, what will 

happen if there is nothing to receive them 

there ?-See Fig. 8. 

What effect will be produced, if a candle 

is placed in the focus of a double convex. 

lens ?-See Fig. IO. 

What will be the effect, if it be put 

nearer or farther from the lens than the 

focus ?-See Fig. I I. 

What is the cause of an inverted image? 

Can you explain this by Fig. 12? 

~That is the rule for finding the distance 

of the picture from the glass? 

Conversation VII.--How is it known 

that the image of a candle, when re­

ceived through a convex lens, will be 

inverted? 

What is the appearance of an object seen 

o2 
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through a very small aperture, and what 
is the reason of it? 

By looking at a small print through a 
pin-hole in brown paper, what is the effect 
produced? 

What is the scioptric ball, and what does 
it represen~? 

Explain its structure.-See Fig. 13. 
How is it compared to the eye? 
What is the chief defect in the scioptric 

ball? 
How is that remedied? ·· 
What is the virtual or imaginary focus? 
Explain this by Fjg. 14. · 
Is there any similarity in the refraction 

of the convex and concave lens? 
Conversation VIII.--Do you recollect 

the lines of Milton deploring the loss of 
his sight? 

How is thejmportanceoflightillustrated? 
Of ~vhat advantage is the atmosphere? 
Would not the sudden transitions from 

light to darkness, and the reverse, be very 
inconvenient? 
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How should we be benefited by the sun 

if there were no atmosphere? 

Islighta simple or a compound substance? 

Into how many colours can a ray of light 

be divided? 

Repeat the lines from Thompson on this 

subject. 
What is the oblong spectrum on which 

the colours are painted called? 

Have all philosophers admitted of seven 

colours in the rays of light? 

Can a white be produced by mixing the 

othe"r colours? 

In what manner is that done? 

How is the rainbow caused? 

Conversation IX.--What description 

does f.Iughes give of colours? 

I-I_ow are colours supposed to exist ? 

By what do we judge of the colour of 

objects? 

How do you account for the whiteness 

of pJper or snow? 

From w·hat docs the whiteness of th0 

sun's light arise? 

0 3 
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How is that proved ? 
To what are we indebted for all the fine 

colours exhibited in nature? 
Repeat Mallet's lines on this subject. 
Are the vegetable and animal kingdoms 

indebted to the light for their various co­
lours? · 

What is the theory of blanching lettuces, 
cabbages, &c.? 

What makes the different parts of the 
same flower, as the heart's-ease, of differ­
ent colours? 

How does Mallet describe the sun? 
Do all colours depend on the reflection 

of the several coloured rays of light? 
Do some transparent media reflect one 

colour and transmit another? 
What is Mr. Delaval's theory? 
Of what colour are the original fibres of 

all substances ? 
Conversation X.--What is the scien­

tific name of a looking-glass ? 
Of whnt are mirrors made? 
How many kinds of mirrors are there ( 



OPTICS. 151 

What is the general rule with regard to 

the angle of reflection? 

Is this rule applicable to mirrors of all 

kinds? 
Of what length must a looking-glass 

be for a person to see his complete 

image? 
In looking at your image in the glass, 

how much be?ind the glass does it appear 

to stand? 
Can you explain for what Fig. 15 is in­

tended? 
What is the appearance if you walk to­

wards a looking-glass? 

What is the reason of the double image 

in the looking-glass? 

How do you explain the expression, 

" An image formed behind a reflector? " 

How much light does a plain mirror re­

flect? 
Have 11ot mirrors been applied as burn­

ing-glasses? 
Conversation XI.--What are concave 

mirrors u~ed for ? 
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Do you know how to find the focus of 
parallel rays of a concave mirror? 

Are aU the rays that proceed from a ce­
- lestial object to be deemed parallel ?. 

, Does the s·ame hold with regard to ter­
restrial objects? 

Explain this by Fig. 1 7. 
Is the image formed by a concave mir­

ror erect or inverted ? 
Conversation XII.--How and where 

is the image formed in -a concave mirror? 
Let this be explained by Fig. 16. 
What is the rule for :finding the distance 

at which the image of an object is forh1ed 
from the mirror? 

Can concave mirrors be applied as burn. 

ing-glasses ? 

Is the image formed by a concave mirror 

always before it? 

In what cases is the image behind the 
mirror? 

What is the effect of a candle, if placed 
in the focus of a concave mirror? 

Conversation XIU.--Look to Fig. 18, 
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and tell ·me how it is that the images of 

objects seen in convex mirrors are less 

than the objects themselves.* 

Explain what is intended by Figs. 19, 

20, and 21. 

Conversation XIV.--Exp1ain what is 

meant by Fig. 22. 

What is the · appearance, if a person 

walks towards a convex sph'erical reflector? 

Does the distance qf the image increase 

in proportion to the distance of the object ? 

What is the difference between convex 

and concave reflectors? 

To what uses have convex reflectors 

been applied? 

What are concave mirrors used for ? 

Explain Fig. 23. 

Explain what is meant by Fig: 24. 

How are anamorphoses produced? 

Conversation XV.-.-· Of what is the 

eye composed ?-Let the pupil point out 

all the parts in the Figs. 25 and 26. 

* The proper examinations 011 this Conver5ation, and 

in some other parts of the volume, can only be taken 

from the volume itself, 
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Which is the sclerotica? 
Which is the cornea, and why is it so 

called? 
·which is the choroides? 
Which is the part called the iris? 
Why is this larger at one time than at 

others? 

Why do we feel uneasiness, if we are 
suddenly introduced to the light after hav~ 
ing been some time in the dark? 

Which is the 1·etina, and what is its 
use? 

For what are the humours of the eye 
intended? 

Vvhat are the names given to them? 
Which is the vitreous humour, and why 

is it so ca1led? 
What is the crystalline humour? 
How is the agueous hun1oU1' situated? 
What is the optic nerve for? 
Describe the uses of the eye-brows, the 

eye-lids, and eye-lashes. 
Conversation X VI.--How is the image 

of any object painted on the retina of the 
eye? 
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Show me, by Fig. 27, how the rays of 

light are refracted in passing through the 

different humours of the eye. 

Do all the humours refract the rays of 

light-, and which has the greatest effect 

upon them? 

How is it that we see the images of ob­

jects in the proper erect position, since 

they are inverted on the retina? 

Is there no difficulty in reconciling this 

theory to objects never seen before? 

Why do we not generally see objects 

double? 

By what means do we see objects double? 

Conversation XVIL--In what way do 

spectacles assist the sight? 

Of what form are spectacle-glasses? 

Explain, by Fig. 28, how a person may 

have his sight assisted whose eye is too 

flat. 

Why do the people try many pair of 

spectacles before they suit themselves? 

Explain, by Fig. 29, how a person with 

eyes too round would meet with a remedy 

in spectacles ? 
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Why do some old people, in examining 
small objects, hold them at a distance from 
the eye? 

Why do short-sighted people bring ob­
jects close to their eyes ? 

Explain this by Fig. 30. 
Why do people who were short-sighted 

while young see better as they advance in 
years? 

Conversation XVIII. - When are 
rainbows seen? 

Repeat lVIr. Thomson's <lescription of 
one. 

By what is a rainbow occasioned, and 
on what does it depend? 

~low many colours are there in the 
rainbow 't 

Do you know any artificial word, by 
which you can call to mind the colours in 
the rainbow? 

Can you explain, by Fig. 31, how a ray 
of iight is divided by the prism? 

vVhy is the image oblong? 
Show, by Fig. 32, how this is applicable 

to the rain bow? 
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At what particular angles are the colours 

formed? 

Does the situation of the rainbow vary 

in proportion to the height _of the sun ? 

Is the rainbow ever seen below the 

spectator? 
How do you account for the upper 

bow? 
· Show how it happens, by Fig. 33. 

By what means is the image of the rain­
bow preserved perfect and constant? 

How· arc artificial rainbows produced? 
Conversation XIX.--_ How many kinds 

of telescopes are there? 
What is the principle of each? 
Of what does the refracting telescope 

consist? 
For what are tubes meant? 
Explain the construction of that repre­

sented in Fig. 34. 

What is the form of the object-glass ? 

Try and explain the several lines in the 

Figure. 
Why is it necessary to draw out the 

p 
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tubes of a telescope to adapt the telescope 
to the eyes of different people ? 

For what are refracting telescopes 
used, and what are the necessary requisites 
in them? 

What 1s meant by the field of 
view? 

Can you, by Fig. 35, show how the fiel<l 
of view is increased? 

How is the magnifying power of a tele­
scope calculated? 

Do telescopes represent terrestrial ob­
jects nearer or larger? 

I-low is the · magnifying power of a tele­
scope increased? 

How are refracting telescopes, in­
tended for viewing terrestrial objects, con­
structed? 

Do you know how an operarglass is 
constructed ? 

What is meant by a night-telescope? 
Conversation XX.-vVhat are the 

peculiar advantages of a reflecting tele­
scope? 
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Can you point out the construction of 

one by referring to Fig. 36? 

How is the magnifying power of the re­

flecting telescope estimated ? 

How is that done by experiment? 

What is the size of Dr. Herschel's 

grand telescope, and how many times tloes 

it magnify ? 
In what Jines does Dr. Dan,vin refe.1.· to 

the discoveries of this great astronomer? 

Conversation XXI.-··-For what is the 

microscope used ? 

Why do niinuteobjects appear magnified 

by viewing them through a sma~] hole? 

Why is not the object magnifiecl if you 

look through the hole ·at some inches dis- _ 

tant from the print? 

Explain this by Figs. 37 and 38. 

Of what does the single microscope 

consist? 

What advantages are derived from this 

instrument, and why? 

What is the rule for finding the magni­

fying power of a readihg-glass? 

p 2 



160 EXERCISES ON 

To what extent has Dr. Hooke canied 
the powers of these lenses? 

Describe the mode of making small 
lenses. 

Describe the microscope represented by 
Fig. 39. 

How many glasses are there in a com­
pound microscope? 

Can you explain the -construction by 
Fig. 40? 

How is the magnifying power of the 
compound microscope calculated? 

Explain the strucfure of the solar mi• 
croscope.-Fig. 4,2. 

Upon what does the magnifying power 
of'this instrument depend? 

For what purpose is it calculated? 
Give me Mr. Browne's description of 

the miscroscope. 
Conversation XXII.--Can you de­

scribe the structure and uses of a camera 
obscura? 

What things are necessary to obtain an 
interesting picture? 
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How is the portable camera obscura 

constructed ? 

Of what does the magic lanthorn con­

sist? 

How are the figures placed for the ima­

ges to be erect? 

In what does the magic lanthorn differ 

from the phantasmagoria? 

In the latter the images appear some­

times to be receding and at others ap­

proaching; what is the cause of this? 

Illustrate the nature of the multiplying 

glass by Fig. 41. 

/ 

P3 
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Some of the leading DEFINITIONS and 
FACTS, explained and illustrated in 
Vol. V, which it is reco1nmended that 
the Pupils should commit to Memory. 

OPTICS. 

1. Light is supposed to consist of incon­
ceivably small particles, projected from a 
luminous body. 

2. Light proceeds in straight lines from 
the luminous body. It travels at the rate of 
about 200,000 miles in a second of time. 

3. The intensity oflight decreases as the 
square of the distance from the luminous 
body increases. 

4. When light strikes obliquely upon a 
surface, it is so reflected, that the angle of 
reflection is equal to the angle of incidence. 

5. The properties of mirrors depend on 
reflected light. 

6. Whatever suffers the rays of light to 
pass through it is called a medium. 
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7. All transparent fluids are called 

media; and the more transparent the body, 

the more perfect is the medium. 

8. When rays of light arc bent out of 

their course, on entering a denser or rarer 

medium, they are said to be refracted. 

9. vVhen light passes out of a rarer 

into a denser medium, it is drawn to the 

perpendicular. 

10. When light passes from a rarer to 

a denser medium, it moves in a direction 

fartherfi·om the perpendicular. 

I I. We see every thing in the direction 

of that line in which the rays approach us 

last. 
12. Refraction takes place in all kinds 

of glass; but in glass that is thin it is ge­

nerally overlooked. 

13. The image of an object seen in 

water always appears higher than the ob­

ject really is. 

14. We cannot judge of distances. or of 

magnitudes so wc,l in water as in air. 

I ,5. By means of refraction the sun is 
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seen every cleai· morning several minutes 
before he <tomes to the horizon, and as long 
after he sinks beneath it in the evening. 

16. The sun is never seeri in that place 
in the heavens in which he appears to be. 

17. A pencil of rays is ' any number of 
rays tltat proceed from a point. 

18. Parallel rays ate such as move al­
ways at the same distance from each other. 

19. A lens is a glass ground into a cer­
tain form to collect or disperse the rays of 
light. . 

20. The force of the heat collected in 
the focus is iii proportion to the common 
heat of the sun as the area of the glass is 
to the area of the focuSJ 

2 l. As an object approaclies a convex 
lens, its image departs from it. 

22. Corivex lenses colleGt the rays of 
light, or make them converge to a focus. 

23. Concave lenses disperse the rays of 
light. 

24. The focus of a double convex 
lens is at the distance of the radius of 
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convexity; and so is the imaginary focus 

of the double concave lens. 

25. The focus of the plane convex is 

at the distance of the diameter of the con­

vexity. 

26. The images of objects placed beyond 

the focus of a convex lens are inverted, and 

real. 

27. Light_ is composed of seven colours. 

28. The rainbow is owing to the sepa-

1·ation of the rays of light into its primi­

tive colours, by the drops of f~lling rain. 

·29. All colours are supposed to. _exist 

only in the light 9f ·luminous bodies. 

30. We judge of the colour of objects 

from the reflected rays. 

31. The whiteness of paper is occasion­

_ed by its reflecting the greatest part of all 

the rays th~t fall upon it. 

S2. Many transparent media reflect one 

colour and transmit another. 

33. In all mirrors the angle of reflec­

tion is equal to the angle of incidence. 

34. In a concave mirror the image 

is less than the object, when the object 
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is more reniote frorn the mirror than the 

centre of concavity, and the image is be­

tween the object ri.nd mirror. 

85. If the object is in the centre, then 

the image and object will coincide :-if 

nearer the glass than the centre, the image 

will be more remote and bigger than the 

object. 

36. The image formed by a concave 

mirror is always before it, except when the 

object is nearer the mirror than the prin­

cipal focus. 

37. The human eye is an optical in­

strument, consisting of three coats and 

tbree humours. 

38. The humours of the eye refract the 

rays oflight like glass lenses. 

39. The retina receives the images of 

objects produced by refractioh. 

40. The optic nerve conveys to the 

brain the sensations produced on the 

retina. 

41. Spectacles are intended to collect 

the light and bring it to a proper degree 

df convergericy. 
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42. Cqnvex glasses are used when the 

eyes are too flat; and concave glasses arc 

used when the eyes arc too round. 

43. There are generally two rainbows 

seen .at the same time. The bright one is 

produ~ed by one reflection and one refrac­

tion : the faint one is occasioned by two 

reflections and two refractions. 

44. There are two kinds of telescopes, 

the refracting and the reflecting : the for­

mer depends on lenses for its operation, 

the latter chiefly upon mirrors. 

45. Refracting telescopes are used prin­

cipally for viewing terrestrial objects; but 

the reflecting telescope is used for astrono­

mical purposes. 

46. Telescopes, in general, represent 

objects to be nearer, not larger. 

47. Acromatic telescopes are such as 

have the glasses so contrived as to correct 

the unequal refraction of the rays of light. 

48. Microscopes are instruments for 

viewing very small objects. They appa­

rently magnify objects, because they enable 
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us to see them nearer without destroying 
the distinctness of vision. 

49. The single microscope consists of 
only one lens. 

50. The camera obscura is contrived to 
exhibit, in a room, a picture of a landscape 
or other objects without. 

51. The magic lanthorn is a small 
machine intended for the amusement of 
young persons, by magnifying paintings on 
glass arn.1 throwing their images on a white 
screen in a darkened room. 

52. The phantasmagoria is a kind of 
magic lanthorn, which causes the images 
to be thrown upon a thin screen of silk 
pl aced between the lanthorn and spec­
tator. 
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QuestitJns and other E.rercises on MAG­

NETISM, formedfrom Vol. r. of " Scr­

ENTIFIC DIALOGUES." 

Conversation I .--yVhat 1s the pnn­

cipal property of the magnet ? 

I--Iow were voy~ges made before the . 

magnet and its properties were known? 

When was it discovered ? 

In what docs the directive power con­

sist? 
How are the north and south poles of 

a magnet distinguished? 

In what way would a mariner be di­

rected by the magnet if he wished to 

sail from any port in a direction due 

west? 
Q 
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Would not the pole star be sufficient 
for the guidance of ships? 

What is a compass? 
What <lo you mean by artificial mag­

nets? 
Tell-me what are the leading properties 

of the magnet? 
Conversation II.--In what parts of 

the magnet is the attraction the strong­
est? 

Does the needle attract the magnet, as 
well as the magnet attract the needle ? 

What experiment will prove this? 
Do poles of the same name attract each 

other? 
Is the magnetic attraction destroyed or 

diminished by the interposition of other 
bodies? 

Does iron or steel retain the magnetic 
power the longest ? 

Explain the nature of magnetic attrac.­
tion by Fig. 28, Vol. VI. 

To what does Fig. 29 refer? 
What is the axis of the magnet ? 
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Conversation III.--Why are artificial 

magnets generally used in preference to 

the real magnet? 
Can you describe the method of making 

magnets? 
By communicating its properties to 

other bodies, is the power of the magnet 

diminished ? 

Do iron bars in any position ever 

becdme magnetic ? 

What is the reason that an artificial 

magnet is more powerful than a real 

one? 
Can you, by means of Figs. 25, 26, and 

27, describe the method made use of in 

forming magnets? 

What advantage is there attaching to 

the horse-shoe magnet? 

In what manner is magnetism commu­

nicated to compass needles ? 

Of what does the mariner's compass 

consist? 

Conversation IV.-What is meant by 

the variation of the compass? 

Q2 
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Is this different at different times and 

places? 

How 1s a globe, haying a compass 
attached to it, to be set due north and 
south? 

What is meant by the dipping of the 
needle? 

Does this vary in different places? > 

What exp~ri1:1ent shows this property? 
Do you recollect in w_hat particulars 

electricity and magnetism agree? · , , , 

In what particular~ do the magnetic 
and electric powers differ? 
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Some of the leading DEFINITIONS and 

FACTS, e;rplained and illustrated in 

Vol. V. which it is recommended that 

the Pupils should commit to Memory. 

MAGNETISM:. 

l. The mngnet is a mineral body of a 

dark brown colour, and has the property 

of attracting needles and other small iron 

or steel substances. 

2. The cause of magnetism is unknown. 

3. The directive property of the mag­

net is that by which mariners are able to 

conduct vessels through the seas. 

4. The magnet, or a needle ru bbe<l 

with a magnet, freely suspended, always 

points nearly north and south. 

5. Every magnet has two poles. 

6. Iron and steel can be l'endered mag­

netic ; and bars th us prepared are called 

artificial magnets. 
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7. When two magnets are brought 
near each other, their poles of the same 
name repel each other; but poles of dif­
ferent names attract each other. 

8. The attraction is strongest at the 
poles, and it diminishes in proportion to 
the distance of any part from the poles. 

9. The attraction between the magnet 
and iron is mutual. 

I 0. Magnetic attraction is not dimi­
nished, or any way affected, by the interpo­
sition of any kind of bodies, except iron. 

11. The earth itself is supposed to be n. 

great magnet, having its poles near to but 
not coinciding with the ends of the imagi­
nary axis on which it turns. 

12. The magnet by communicating its 
properties to other bodies has _not its own 
power diminished. 

13. The magnet rarely points due north 
an<l south, and its deviation from that line 
is called the variation of the compass. 

14. The variation of the compass is 
different in different parts of the world~ at 
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different periods of time, and even at dif­

ferent hours of the day. 

16. The dip of the needle was dis­

covered by Robert Norman: in this coun­

try it is reckoned about 72°. 

16. Pure iron most easily receives and 

loses magnetism. 

17. Steel, or iron combined with car­

bon, retains the magnetic properties when 

·communicated to it. 
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Qnestions and other Exercise$ on the Science 

of ELECTRICITY, formed from Vol. VI. 
of " SCIENTIFIC DIALOGUES." 

Conversation !.--Mention some in-

stances of electrical attraction. 

Is the electrical fluid generally diffused 

and readily collected? 

Who discovered the electric fluid, and 

on what bodies was it first observed? 

When did it first excite attention? 

What is meant by an electric? 

Who was the first person that saw the 

electrical light? 
What discovery did Sir Isaac Newton 

make on this subject? 

. To what is this analogous? 
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Who wrote a history of this science ? 

Conversation II.--What fact is sup­

posed by persons who treat on elec­

tricity? 
Can substances contain more than a 

certain quantity of the electric fluid? 

Does every substance pos~ess· a certain 

quantity of the electric fluid? 

In what cases are sparks obtained from 

any bodies? 

For what is a glass tube used in this 

science?" ' 

. What is meant by atti:action and repulw 

sion in this science ? 

In what way is the electric fluid col­

lected? 
Explain the distinction between electrics 

and conductors. 

What other name is there for electrics? 

Explain the experiment shown by 

Fig. I. 

Examine the Table, page 20. · 

Conversation III.--For what is the 

electrical machine used ? 
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Explai11 the parts as represented in 
Fig. 2. 

How does the cushi0n act? 
What connects the machine with the 

SU1'i0d1:mdii1g oodies? 
What is th~ grand reservoir of the elec­

tric fluid? 
How is the electric fluid collected from 

the cylinder ? 
What proof is there that the electrical 

fluid is ·a very pmverful agent? 
I--Iow are electrical sparks taken from 

the human body? 
What prevents it from running to the 

earth? 
What is meant by insulating a body? 
Conversation 1v.~ What is the Cdm­

position of amalgam, and for what is it 
used? 

Explain the mode in which sparks are 
conveyed from one to· another. 

I-low is a person said to be electrified 
who has less 9f the fluid than his natural 
share? 



ELECTRJCITY. l79 

How is he electrified when h~ has 

more? 

Explain the experiment of the pith•·b&lls, 

Fig. 3. 

For what ~re two cpnductor& used in 

some machines ? 
Convers_atiQ11 V.-Explain the nature 

of vitreous and resinous electricity, and why 

they are so called. 

How are the two kinds of el~ctricity 

e~plained? 

Can the cout'se of the electric spark be 

traced? 
Is it the more natural theory that there 

should be one or two electric fluids? 

On the supposition of one fluid only can 

the facts be ac.counted for? 

Illustrate this with the pith-balls. 

How i~ the experiment of the tuft of 

feathers explained ? 
How is the hair on the b.end affected by 

<!lectricity? 

What particul~r sensation does an ei~c­

t rified person usqally feel ? 



180 EXERCISES ON 

What is the general rule on this 
subject? 

How do you show, that, when a body 
has received as much electricity as it can 
contain, it will be repelled by another elec­
trified body? 

How is the experiment of the dancing 
figures explained ? 

What will happen, if two insulated pith 
balls be brought near the electrified con­
ductor of a machine? 

In what case will pith balls repel each 
other. 

In what cases will there be an attraction 
between them ? 

What will be the result, if one pith ball 
be electrified with wax and another with 
glass? 

Will the result be the same, if the balls 
be electrified one with smooth and another 
with rough glass? 

Conversation VI.--Explain the expe­
riment of the bells, Fig. 4. 

What do you mean by the electdc fish ? 
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For what is an· electrometer used? 

Look to Fig. 5, and explain the nature 

of the instrument. 

I-low is it discovered whether the elec­

tricity is negative or positive? 

When do electrified bodies repel each 

other? 

Under what circumstances do they at­

tract each other? 

Conversation VII.--How is it knmvn 

that the ends of an electrified con­

ductor possess the plus and minus elec­

tricity?' 

Is it known which is positive and which 

negative? 

Suppose more. electricity than its na­

tural share is thrown into the inside of a 

glass tumbler, .in what state win the out­

side be? 

Where and how was the Leyden phial 

discovered? 

How does M. Muschenbroeck describe 

the electrical shock? · ' · 

How is it descrit,ed by ~Ir. Ninkler ? 
R 
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How is the Leyden phial constructed, and 

how are its effects explained ?-See Fig. 6. 

How is the equilibrium restored ·7 

For what is the instrument, represented 

by Fig. 7, used? 
How wou-ld the shock be conveyed 

through the body? 
What do you mean by a discharging 

rod ?-See Fig. 8. 

Why have discharging rods glass han­

dles? 

Would an electrified body ever discharge 

itself'? 
✓ 

Conversation VIII.--What is meant 

in electricity by the word resiuuum? 

Explain the nature and uses of the elec~ 

trometer, Fig. 10. 

\Vho invented it, and for what purpose 

· is it usually applied? 

Explain the construction of an electrical 

battery, Fig. 9. 

· How is it charged? 

May not the cFiarge of a battery be at­

tended with dangerous effects? 
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For what is the quadrant electrometer 

used? 

When do you know that the battery is 

properly charged? 

In what case will not a battery act, and 

how are accidents prevented? 

What precautions are necessary in using 

the battery ? 

Conversation IX.___:_Explain the ex-, 

periment of piercing through a quire of 

paper? 

Why is a hole made through the 

paper? 

Will it tear or break other non-conduct­

ing substances? 

What is the second experiment men­

tioned? 

l-Iow is spirit of wine inflamed? 

How can glass be stained with gold 

leaf? 

Can gold leaf be melted into electric 

fluid? 

Explain, by Fig. 1 I, the structure and 

uses of the uuiversal discharger. 

R 2 
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By what electric means can a piece of 
paper be torn in pieces ? 

Can gunpowder be inflamed by the elec­
tric fluid? 

How is wire fused by electricity? 
I-low is it known that the superabundant 

electricity of the inside of the electric jar 
passes to the outside? 

Can wood be rent asunder by electri ... 
city? 

Explain the reason of the twelfth expe­
riment. 

Conversation X.-Does the size of 
the electric spark depend on the con­
ductor? 

What reasons are there for supposing 
that the electric fluid partakes of the na­
ture of fire? 

Is the spark different according to the 
substance from which it is taken? 

I-Iow is an ivory ball made luminous? 
Explain the experiment of the spiral 

tube, Figs. 13 and 14. 
Upon what does its brilliancy depend? 
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What appearances arc exhibited by a 

wet spunge attached to a conductor? 

What effect has the electric fluid on a 

drop of water? 

What is the experiment with sealing­

wax? 
How is cotton wool set on fire ? 

What course does the electric fluid 

always take ? 
Explain th~s by Fig. 15. 

I--Iowis aholemadethrough ag"lass phial? 

How is the course of the fluid shown with 

a lighted taper? 

Explain the difference between the po­

sitive and negative electricity. 

Conversation XI.--I-Iow is the thumb 

illuminated by the electrical fluid, and what 

may be seen during the experiment? 

How is water illuminated? 

What experiment is Fig. 16 intended to 

show? 

Explain the construction of an elecLro~ 

phorus, Fig. 17. 

vV~~t is an dectroph_orus ? 
:ti 3 
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Show me the construction of a very sen­
sible electrometer, and how it is used, and 
explain its use.-Fig. 18. 

How is electricity exhibited by evapora­
tion? 

Conversation XII.--vVho discovered 
that electricity and lightning were the 
same? 

How was this ascertained? 
In what lines does Dr. Darwin allude to 

this fact? 
Can lightning be obtained by a kite? 
In what way do conductors save build­

ings from danger? 
How are they formed ? 
Wh~t church has been injured by 

lightning? 
Explain, by Fig. 19, the structure of 

the th under-house. 
What do the experimcuts on it teach? 
Give me some account of D1·. vVatson's 

description of thejnjury done to St. Bride's 
Church . 

. vVhat do~s 'l;hop1son say o.f thunder? 
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Conversation XIII. --What atmo­

spherical phenomena does electricity ac• 

count for? 

"\Vhat are falling stars ? 

Describe that mentioned by Beccaria. 

How did he ascertain it was an electrical 

appearance? 

Are the masts of ships ever injured by 

lightning? 

What is the aurora borealis? 

I-low is it imitated? 

In what lines does Thomson l'efer to this 

phenomenon ? 

What is the Jack-o'-Lantern? 

What is the cause of water-spouts? 

I--Iow do sailors disperse them ? 

How is the resemblance between water­

spouts and electricity shown ? 

Upon what principles are rain, hail, and 

snow accounted for? 

What intention do thunder-clouds an­

swer, and to what may they be com­

pared? 

What are earthquakes? 
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Repeat the lines by l\1allet. 
Conversation XIV.--Has electricity 

been applied to any important purposes? 
In medicine, can the shock be regu­

lated and passed through any part of the 
body? 

Explain the mode of operation. 
,1/hat are the directors? 
Is it necessary that a person shou1d be 

insulated to receive a shock? 
For what disorders are shocks and sparks 

chiefly used'? 
How is electricity app1ied to the eye? 
For what disorders is it chiefly em­

ployed? 
Conversation XV.--How many spe­

cies of fish show signs of electricity, and 
what are their names? 

How is the torpedo described? 
How is the shock received from this 

fish? 

Are the opposite electricities shown by 
this fish ? 

Do the same substances conduct th e ·, 
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electricity of the torpedo, by which arti­

ficial electricity is conducted ? 
Does this fish give out the electrical 

spark, or exhibit the effects of attraction 

and repulsion ? 

Does the power seem to depend on the 

will of the animal? 

Does the gymnotus possess similar pro­

perties to those of the torpedo ? 
How does the gymnotns act upon othe11 

fish? 
What is peculiar to this fish ? 
Mention the experiment on this sub­

ject. 
How was the property of this fish dis­

covered? 
Is there much known of the silurus 

electricus ? 
Conversation XVI.--Explain the ex­

periment depending on Fig. 30.* 

* The questions to the remaind er of this Con versa lion, 

as well as to the former part of it, cannot be better given 

than as they stand in the volume. 
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Some of the leading DEFINITIONS and 
FACTS, explained and illustrated in 
Vol. VI, which it is recommended that 
the Pupils should commit to Memory. 

ELECTRICITY. 

I. The electric fluid is supposed to 
pervade almost all substances, and when 
undisturbed it remains in a state of equili-· 
brium. 

2. That portion which every substance 
is supposed to contain is called its natural 
share. 

3. Its properties were first observed in 
amber, by Thales, six hundred years be­
fore the birth of Chrjst. 

4. They were noticed in the tourmalin 
by Theophr~stus. 

5. Mr. Boyle is supposed to have been 
the first person who saw the electric light. 

G. Sir Isaac Newton first observed the 
electrical attractions of excited glass. 
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7. Bodies through which the electric 

fluid passes freely are called conductors. 

8. Those which oppose the passage of 

electricity are called electrics. 

9. When a body possesses more or less 

than its natural share of the electric fluid, 

it is said to be electrified or charged. In 

the former case it is said to be positively 

electrified, in the latter it ii said to be ne­

gatively electrified. 

10. Electricity is excited in the greatest 

quantities by the friction of conductors 

and electrics against each othe1·. 

11. A body preve11ted from touching 

the earth, or communicating with it by 

means of glass, or other non-conducting 

substances, is said to be insulated. 

12. Two bo<liea, both positively or 

both negatively electrified, repel each 

other. 
13. If, of two bodies electrified, the one 

be electrified positively and the other ne­

gatively, they will attract each other. 
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14. Upon the principle of attraction 
and repulsion electrometers are formed. 

15. If a body containing only its na- ' 
tural share of electricity be presented suffi­
ciently near to a body electrified either 
plus or minus, a quantity _of the electric 
fluid will pass from the latter to the former 
in the shape of a spark. 

16. When 'two electrified bodies, one 
plus and the other minus, approach each 
other sufficiently near, the superabund~nt 
electricity rushes violently from one to the 
other to restore the equilibrium. 

17. If an animal be so placed as to form 
part of this circuit, the electricity, in pass­
ing, produces a certain effect, called an 
electric shock. 

18. The motion of the electric fluid, in 
passing from a positive to a negative body, 
is so rapid, that it appears to be instanta­
neous. 

19. When the _ outside of a glass jar 
is presented to a body electrified plus, 
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th~t side of the jar will be electrified 

minus; but the inside of the jar will be 

electrified plus; and vice versa. 

20. The electric fluid communfoated to 

glass does not spread, on account of the 

non-conducting quality of g1ass. 

~l. Electrical, or, as they are usually 

called, Leyden jars are partly covered with 

tin-foil and partly bare : the tin-foil acce­

lerates the communication of the electric 

fluid, and the bare part of the jar pre­

vents it from passing from the one side to 

the other. A jar so covered is said to be 

coated. 
22. If a communication by a conduct•• 

ing substance ~e made between the inside 

and outside of a coated and charged jar, a 

discharge takes place. 
23. Several Leyden jars connected to­

gether, both with respect to the insides 

and outsides, are called an electrical bat­

tery. 
24. Electricity by means of a battery 

1s capable of firing inflammable sub­

s 
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stances; of fusing some metals, of oxi­
dating others, and even of killing small 
animals. 

25. i\!Ietallic points attract the electric 
fluid from bodies, and discharge them si­
lently: hence the use of conductors 111 

preserving buildings from the effects of 
lightning. 

26. When electricity enters a point, 
it appears in the form of a star; when it 
issues from a point, it puts on the form of 
a brush. 

27. It is demonstrated, that lightning 
and the electric fluid are the same sub­
stance. 

28. Lightning may be drawn from the 
clouds by a common kite. 

29. Th under is the noise produced by 
the motion of lightning through the at­
mosphere. 

30. When the electric fluid passes 
through highly rarefied air, it constitutes 
the aurora borealis: this phenomenon may 
be imitated by experiment. 
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31. Earthquakes, whirlwinds, and wa­

terspouts, are probably the effects of elec­

trical agency. 

32. The electric fluid has been applied 

with great success to many medical cases. 

33. There are several fish that exhibit 

strong electrical powers. 

s2 
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• 
Questions and other Exercises on the 

Science ef GALVANISM, formed from 
the second Part ef Vol. VI, ef " Sc1-
ENTIFIC DIALOGUES," 

Conversation I.-How is the fact ex­
plained, that porter is better tasted when 
drunk from pewter than glass ? 

Can you give some account of the rise 
and progress of Galvanism? 

Can the experiments on Galvanism be 
made on animals generally? 

What experiment is made with the zinc 
and silver? 

Can it be made with other substances? 
How is the principle of Galvanism ex­

plained? 
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What substances are those that conduct 

the Galvanic fluid? 

How is the taste excited by Galvanism 

accounted for? 

In this case what change does the metal 

undergo? 

What do you mean by oxidation ? 

Illustrate this in the case of mercury and 

lead. 
Conversation IL-How can the Gal­

vanic fluid be made visible? 

Can you explain the structure and use 

of the Galvanic battery? 

How is it made to operate? 

Explain the use of the glasses represent­

ed by Fig. 21. 

Can the Galvanic shock be made to 

pass through several persons, and by what 

? means. 
In what way are metallic wires fused by 

· Galvanism ? 

I-low is gunpowder inflamed by it? 

Can other substances be melted? 

s 3 
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Under what circumstances does the Gal. 
vanic battery act the best? 

Conversation III.--Into what classes 
are conductors of Galranism divided? 

To make a complete combination, how 
many conductors must there be? 

When is the Galvanic combination said 
to be of the first order? 

What is meant by a simple Galvanic 
circle? 

Illustrate, by an example, what is 
meant by a combination of the second 
order. 

How has the <liscolouration of a silver 
spoon by the act of eating eggs been ac• 
counted for by Galvanism? 

Which are the most powerful Galvanic 
circles? 

Examine and explain the Tables, pages 
'205, 206. 

Describe the experiment exhibited by 
Figs. 22 and 23. _ 

How is it accounted for? 
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What circumstance occurs if wires not 

oxidab1e are used? 

How are the two gases obtained sepa­

rately? 

What effect has hydrogen gas on the 

oxides of metals ? 

What experiment is there in proof of 

this? 

(!onversation IV.-What parts of the 

an.imal are most affected by the e1ectric 

fluid? 

How are the limbs of animals affected 

by it? 

Are conducting substances necessary for 

these experiments? 

Tell me the method of making an ex­

periment of this kind. 

How are living animals, as a frog, or 

a flounder, excited by Galvanic experi­

ments? 

Why are amputated limbs convulsed 

during the operation ? 

vV by is ama1gam soon oxidated ? 

Will Galvanism account for the pre-
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servation of ancient inscriptions upon pure 
metals, while those on mixed metals are 
quickly corroded? 

How have some persons pretended to 
find out the seams in brass and copper 
vessels'? 

Why is the copper sheathing on ships so 
soon corroded ? 

Under what circumstances is zmc 
quickly oxidated? 

What experiment is made with a cup 
composed of tin and zinc? 

What is that made with soap-suds? 
What is Galvanism ? 
How is the Galvanic electricity pro­

duced? 
vVhat yields this fluid in great quanti­

ties? 
What powerful effects does it pro­

<l uce? 
vVhat pnrts of animals are chiefly af­

fected by Galvnnis.m? 
By what substances is this fluid con­

ducted? ., 
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How does it affect the animal frame? 

To what is it likened? 

Proper Answers to the last Eight or 

Ten Questions will supersede the Recital 

of the general Facts on this Science. 

THE END. 



THE s1:x VOLUMES 

OF 

TI-IE SCIENTIFIC .DIALOGUES 
CONSIST 

AS FOLLOWS:­

VoL. I.-Of Mechanics. 

Containing familiar Demonstrations of 
the different kinds of Gravitation; of the 
Laws of J\1:otion; of the Centres of Gr~­
vity; and full Description of all the Me­
chanical Powers. 

VoL. IL-Of Astronomy. 

Including familiar Descriptions of the 
Fixed Stars and the Solar System; Expla­
nations of the Figure and Motion of the 
Earth, Moon, and other planetary Bodies; 
of the Causes of Dny and Night; of the 
different Seasons; of Eclipses, Tides, 
Equation of Time, Leap-year, &c. 

VoL. IlI.-OJ Hydros tatics . 

In this are demonstrated the vVeight, 
Pressure, and Motion of Fluids; the Me-
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thods of fin<ling the specific Gravity of all 

Bodies; familiar and accurate Descriptions 

of the Hydrometer, Diver's Bell, Pumps 

of several Kinds, Fire-Engines, and Wa­

ter-Press. 

V oL. IV.-OJ Pneumatics. 

In this Volume, the Weight, Pressure, 

and Elasticity of the Air are demonstrated 

and illustrated by numerous Experiments; 

tf1e Nature and Velocity of Sound; the va-

Jious Sorts of Echoes, nnd the Winds, are 

explained. The Nature al'ld Uses of the 

Steam-Engine; Papin's Digester; Baro­

meter; Thermometer; Pyrometer; 1-Iy­

grometer; Rain-Gauge, &c.; are explain­

ed by Methods perfectly adapted to very 

young Persons. 

APPENDix.-On Air as a Vehicle of 

Heat and ~1oisture. Of Rain, Dew, Me­

teoric Stones. 

VoL. V.-Of Optics. 

The Subjects treated on in this Volume 

are-LIGHT; the Smallness and Velocity of 
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its Particles; Rays of Light; Reflection and 
Refraction; Different Kinds of Lenses ; 
Parallel, Diverging, and Converging Rays; 
Images of Objects; Scioptric Ball, &c. ; 
Nature and Advantages of Light; Colours; 
Reflected Light and Plain Mirrors; Con­
cave and Convex Mirrors; Optical Decep­
tions, Anamorphoses, &c.; Different Parts 
of the Eye; 1VIanner of Vision; Spectacles 
and their Uses; Rainbow; Refracting and 
Reflecting Telescopes; Microscope; Ca­
mera Obscura, Magic Lanthorn, and 
Multiplying Glass. 

Magnetism . 

Magnetic Attraction and Repulsion; 
Methods of making Magnets ; Mariner's 
Compass. 

VoL. Vl.-Of Electricity. 
This Volume contains the early History 

of Electricity; El~ctrical Attraction and 
Repulsion ; Electrical Machines; The 
Leyden Phial; Lane's Electrometer, and 
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the Electrical Battery; Electrophorus, 
Thuntler-house, &c.; Atmospherical Elcc­
trici ty; Aurora Borealis; Water-spouts; 
Earthquakes; Medical Electricity; Animal 
Electricity; Summary. 

Galvanism or Vollaism. 

The Origin of Galvanism; Galvanic 
Light and Shocks; Galvanic Conductors, 
Circles, Tables, &c.; Miscellaneous Expe­
riments; Appendix to the Conversation 
on Voltaism; Glossary and Index. 

Twenty-four beaul~ll CopjJff-JJlale En .. 
gravings, by Lowry and others, accompany 
these Volumes. 

T 



lust Published, 

BY TI-IE SAME AUTHOR. 

1. DIALOGUES ON CHEMISTRY, including an 

account of the latest Discoveries; intended for the In­

strnction and Entertainment of Young P1:ople; in 

which tlie First Principles of that Science are fully 

expla ined ; wilh Questions and other Exercises for the 

Examination of Pupils. A New Edition, carefully 

corrected according to the latest improvements in the 

Science. Iu 2 vols. price 9s. half-bound. 

2. DIALOGUES ON THE i\IICROSCOPE, rn­

tendecl for the Instruction and Entertain111ent of Y rrnng 

Person~ desirous of Inve~tigating the Wonders of the 

minuter parts of the Creation . \.Vitlt ten Plates, in 

2 vols . l 2mo. price 7s. half-bound. 

3. LETTERS ON NATURAL AND EXPERI­

tJENTAL PHILOSOPHY. Illustrated by 17 Plate~. 

The Second Edition, with very considerable Alterations 

and AddiLious. 12mo. boards, 9s. 

•,.• This "\-Vork, which had been for some time out of print, 

ha~ been entirely new mo1lellecl, some parts of the former Edition 

being omitted, an<l other articlt-s substituted, more coosonant 

with the original design of the work. 

4. CATECHISM OF NATURE, improved and 

enlarged. The Tenth Edition, price 1s. 6d. 

" lteacl Nature', Nature is a Friend to Truth," 
YOUNG. 



Bg Mrs. Barbauld and D-r. Ai!ci1t. 

1. EVEJHNGS AT HOl\IE; or, The Juvenile 

Budget Opened. Thirteenth Edition, with additions, by 

the Authors, and corrected throughout by Arthur Aikin, 

Esq. 6 vols. half-bound, 10s. 6d. 

2, LESSONS FOR CHILDREN; from Two to Four 

Years of Age. In Four Parts, price 9d. each, or 3s. 6d. 

bound together. 

3. HYMNS IN PROSE, for Children. Twenty­

third Edition, enlarged and much improved, price 1s. 6d. 

4. ARTS OF LIFE :-1. Of Providing Food; 2. Of 

Providing Clothing; 3. Of Providing Shelter :-de­

scribed in a Series of Letters, for the Instruction of Young 

Persons. Third Edition, half-bound, price 2s. 6cl. 

5. THE FEMALE SPEAKER; or, Miscellaneous 

Pieces in Prose and Verse : selected from the best 

Writers, and adapted to the Use of Young Women. 

Second Edition, 12mo. price 5s. bound. 

6. NATURAL HISTORY OF THE YEAR, being 

an Enlargement of the Calendar of Nature. By Mr. 

Arthur Aikin. Fourth Edition, 12mo. price 3s. 6d. boards. 

7. JUVENILE CORRESPONDENCE; or Letters 

designed as Examples of the Epistolary Style, for 

Children of both Sexes. By Miss Aikin, Second Edi­

tion, 12mo. h,1]f-bound, 2s. 6d. 

8. THE WOODLAND COMPANION; or Brief 

Description of British Trees : with some account of their 

Uses. Third Edition, with twenty-right Plates, price 9s. 

half-bound. T 2 



Correct List of Mr. and Miss EdgetVorth's 

Works. 

RATIONAL PRIMER, by Mr. Edgeworth. 
EARLY LESSONS FOR CHILDREN, in 4 vols. 

PARENT'S ASSlSTANT; or, Stories for Children, 

6 vpls , half-bound. 

POETRY EXPLAINED FOR THE USE OF YOUNG 

PEOPLE, by M:·. Edgeworth, 18rno. half-bound. 

READINGS IN POETRY, by Mr. Edgeworth. 

ESSAYS ON PRACTICAL EDUCATION, by Mr, 
and Miss Edgeworth, 2 vols. 

PROFESSIONAL EDUCATION, by lVIr. Edgeworth. 

LETTERS FOR LITERARY LADIES. 

CASTLE RACKRENT, an Hibernian Tale. 

ESSAY ON IRISH BULLS, by Mr. and Miss Edge-

worth. 
lUORAL TALES, 3 vols. 

BELINDA, 5 vols . 

LEONORA, 2 vols. 

THE MODERN GRISELDA. 

POPULAR TALES, 3 vols. 

TALES OF FASHIONABLE LIFE, 6 vols, 
PATRONAGE, 4 vols. 

COMIC DRAMAS, 12mo. 

HARRINGTON and ORMOND, Tales, 3 vols. 12mo. 
ROSAMOND, 2 vols.; beiug a Sequel to Rosamond, 

in the Early Lessons. Half-bound. 

FRANK, 3 vols.; being a Sequel to Frank in the Early 
Lessons, Half-bound. 



W 01·ks ef Inst?'uction, lriformation, 9"C• 

USEFUL KNOWLE'DGE; or, a .Familiar Account 

of the various Productions of Nature, Mineral, Vege­

fable, and Animal, which are chiefly employed for the 

Use of Man. Illustrated "ith numerous Figures, aud 

intended as a Vv ork both of Instruction and Reference. 

The Third Edition, with considerable Alterations and 

Additions, and a new set of 16 Plates. In 3 vols. 12m0. 

Price 1l. 1s. By the Rev. William Bingley, AM. 

Author of " Animal Biography." 

CHARACTER ESSENTIAL TO SUCCESS IN 

LIFE; addressed to those who are approaching Man­

hood. In foolscap 8vo. The Second Edition. Price 5s. 

boards. By Isaac Taylor, of Ongar. 

" This e)(cellent Work may be considered as a Third Volume, 

though it does not assume that form, and though it is not neces• 

sary that the two former should be l'ead in order to understand 

it. The first is ' Self-Cultivation recommencled,' the second is 

'Advice to tbe Teene.' We cannot render to our readers a 

greater serv ice than by recommending to them, in the most 

earnest manner, these three volumes, the last of which does not 

yield, in point of excellence, to either of the former.-Ba11tist 

Jlfagttzine. 

SELF-CULTIVATION RECOMMENDED; or, 

Hints to a Youth leaving School. Fomlh Edition. 

Price 5s. boards. By the same Author. 

ADVICE TO THE TEEr S; or, Practical Helps 

towards the Formation of one's own Character. Third 

Edition. Price 5s. boards. By the sanie Author. 

ESSAYS ON ANCIENT HISTORY; particularly 

the Jewish, Assyrian, Persian, Grecian, and Roman, 

with Examinations,, for the Use of Young Persons, By 

J. Holland. A New Edition, 1,2mo, 6s, bound. 



W01·ks ef Instruction, Iriformation, 9~c. 

ESSAYS ON THE INSTITUT_IONS, GOVERN­
MENT, AND MANNERS OF THE STATES OF 
ANCIENT GREECE. Tlie Second Edition, 12mo. 
Price 7s. By Henry David Hill, DD. Professor of 
Greek in the University of St. Andrew's. 

" '£0 young persons who are just entering upon the higher 
tjassics, and to studious men who are desirous of repairing, by 

their own industry, the accidental defects of an imperfect educa­
tion, a more useful assMant, we think, cannot well be furnished," 

SKETCHES OF THE DOMESTIC MANNERS 
AND INSTITUTIONS OF THE ROMANS. 12mo. 
Price 7s. 

" The work before us is an improvement upon preceding sum­
maries of the kind, and in our opinion a very successful one. It 
is a work professedly intended for schools and young persons. Of 
course we are to look for multum in parvo, and it is excellently 
adapted to the purpo~e."-Gent's Mag-. 

OSTELL'S NEW GENERAL ATLAS; ~ontaining 
distinct Maps of all the principal States and Kingdoms 
throughout the World; including Maps of Canaan and 
Jud ea, Ancient Greece, and the Roman Empire. In 
royal 4to, Price only 18s. outlined, o~ls. full coloured, 

both ·handsomcl_y half-bound; a New Edition, from an 
entirely New Series of Plates engraved upon an enlarged 
scale, and corrected from the best Authorities. 

*** This Atlas, the mo,;t correct, the most useful, and at the 
same time the cheapest ever execute!!, wants only to be seen to be 
universally a<lopteu. It bas been Joog used in the most respecta­
ble Semiuarie, in the Kingd_om; an<l its popularity may be at­
tributed entirely to the attentiou which is constantly paid to tbe 
immediate notice and introduction of every change of territory, 

N. B, A few Coples are printed on impel'ial paper, for Libra­

ries, price ll, 78, 



rVorks ef Insfruction, Information, £$·c. 

THE LITTLE HISTORIANS; a new Chronicle of 

the Affairs of England, in Church and State, by Lewis 

and Paul. With Explanatory Remarks, and addiLional 

Information npon various subjecls connected with the 

Progress of Civilization; also some Accouut of Anti­

quities. By Jefferys Taylor, Author of "£sop in 

Rhyme," &e. In three small 'Volumes, wilh Fron Li pieces. 

Price 9s. ha! f-bound. 

ENGLISH SYNONYl\lIES EXPLAINED, in Alpha­

betical Order; with Copious Illustrations and Examples 

drawn from the best Writers . By George Crabb, AM. 

Author of the Universal Technological Dictionary. The 

Third Edition, thoroughly revised and corrected. In a 

large volume, 8vo. Price 11. ls. 

"The present work forir.s a valuable addition to the pliilolo­

gical treatises ire pos~ess.-Mr. Crabb has broug ht to tue t:isk 

which he uudertook a sound judgment, and an extent ancl accu­

racy of investigation, which l,ave gone far to supply the chasm 

which remained in this branch of our literature."-/Jriti.-h Critic:, 

Oct. 1823." 

TI-IE BIBLE ATLAS; or, Sacred Geography 

Delineated, i11 a Complete Series of Scriptural Maps, 

drawn from the lates t·aud best authorities, and engra,·ed 

by Richard Palmer. Dedicated by permission to His 

Grace the Archbishop of York. Engraved ou ~6 s111all 

11,to. Plates. Price 16s. coloured, or 12s. plain, neatly 

half-bound. 
These ;\lap~ are all newly constructed after a careful anrl cri­

tical t'xaminatioa of the recent discoveries of llucl1hanlt, n ichar1l­

son, Ilenneker, Wells, &c.; and references to them are facilitated 

by a copious consulting intlex. 



Works ef Instruction, l1ifo-rmation, ~c. 

POEMS FOR YOUTH, BY A F Al\'.IILY CIRCLE. 
Foolscap 8vo. Price Ss. 6d. 

POEi.\IS FOR YOUTH, BY A FAl\IILY CIRCLE. 
Vol. II. Price 3s. 6d. 

"Many of our readers, we conclude, will recollect the first vo• 
lume of the~e Poem~; and it is now very generally known, th:i.t 
the anlbors of this pleasing little collection of clomestic poetry 
are to be found in the family of the learned and excellen t historian 
of Lorenzo De M:t>dici. They breathe, as we might expect, an 
amiable spirit of kintln('s ancl benevolen ce, and are evi<lPutly the 
production of pure taste and cultivatecl intellcct."-.'1-Ion. llev. 

" "\'Ve feel a plea . ure ill directing the attention of thC' lovers of 
Poetry to the secontl part of Poems for Youlh, by a Family 
Circle. The reception given by the Public to the first part of 
tbis work was very fhtteriag; anrl its readers will uot, we think, 
find any climinution of interfst in the continuation now offerecl to 
their notice. A considerable portion of this delightful volume is 
o •~cupied with a pastoral ma qne, lntitled' Amaryllis; 'and the 
remainder co:isists of smaller piecrs of Po~try. 

" We believe it is generally untlerstoocl, that this little volarne 
i; the joint protlaclion of several members of Mr. lloscoe'sfarnily." 
- .llon. !lfag. 

POEi\IS, by one of the Authors of " Poems for 
Youth, by a Family Circle." Second Edition, foolscap 
8vo. Price Ss. 6d. 

POEi\1S BY BERNARD BARTON, Third Edi• 
tion, with Additions, foolscap 8vo. Pri::e 7s. 

"Mollern days have furnished no happier instance of the alli• 
auce of Poetry with sound R eligion. Mr. Barton, without awak• 
ening the pas11ions, bas found the means of touching the affec• 
tions : the tear \~hich he produces, is cha te a tLe dew of 
Heaven; the s)mpr.thy which he stirs, is such as angels may frel; 
the joy which he imparts is such as the father may share \\it!i his 
daughter-the son with his roolher."-Dri/ish Rev, No. ,10. 
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