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PREFACE.

THE value of the POTATO, and the interest taken in its

culture at the present day, must be my excuse for laying

before the public my method of culture, which may be

considered to have been fairly successful, it having ob-

tained for me, during the last four years, the greatest

number of prizes of any one exhibitor at the great Inter-

national Potato Exhibitions. Many of the public who

visited those exhibitions, and saw the splendid samples

there shown, so superior to those they had been in the

habit of growing in their own gardens, imagined that

there is some secret, known only to the few, by which

those samples were produced. But there is no royal

road to success, the only secret being GOOD CULTURE,

the principles of which I have endeavoured to give in

the following pages.
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POTATOES.

CHAPTER I.

INTRODUCTION USES OF THE POTATO RELATIVE VALUE AS

AN ARTICLE OF FOOD AMOUNT OF PRODUCE PER ACRE
SPECIMEN OF FIELD CULTURE.

THERE is nothing in Nature that more forcibly illus-

trates the truth of the adage
6

necessity is the mother

of invention
' than the way in which man has regene-

rated and improved a large portion of the vegetable

kingdom, and made it subservient to his wants. It

matters not whether we look to the Useful or to the

Ornamental department of that kingdom at the beau-

tiful flowers that adorn and beautify our gardens and

add a charm to our daily lives, or to the more useful,

the fruits and vegetables that supply our wants. In

each department is the thought and skill of man appa-

rent, as year by year new forms of beauty are added to

our already large list of flowers, and new and improved
varieties to our stock of fruits and vegetables.

And nowhere in the vegetable kingdom have man's

labours been rewarded with such momentous results to

the world at large as in the improvement wrought in
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2 POTATOES.

the POTATO ; the Creator placing the wild plant in his

hands, and leaving to his philosophical mind and

energy its future development.
And right well has this been achieved ; for who

would recognise the splendid tubers now seen on our

exhibition tables as being the progeny of a wild and

apparently useless herb, whose fruit and foliage possess

strong narcotic properties, and whose tubers are small,

bitter, and almost unpalatable ; and we are told by
American travellers that in its wild state its tuber-

forming properties are so small that an acre produces

scarcely sufficient to sustain a score of people for

one day.

It is not only as an esculent vegetable that the

potato is valuable, but also for other and various pur-

poses. Large quantities of starch are annually ex-

tracted from its tubers, which is not only used for

domestic purposes in almost every household, but also

in the arts and manufactures. The potato is used in

medicine ; its starch is sold under the name of English
arrowroot ;

it may be converted into dextrine or British

gum (which is often substituted for gum arabic) ; and

sugar and alcohol are extracted from its tubers.

To a thickly-populated country like England, which

depends to a great extent on foreign growth for the

supply of its markets, the culture of the potato may
become an object of even far greater importance than at

present. History proverbially repeats itself, so that we

have only to call to mind the distress that was preva-

lent in England during the early part of the present

century, when our commerce suffered so severely on

account of the French war, and when in the years
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1808-9 the corn laws being in full force flour rose

to the enormous price of 28s. per bushel, and bread

riots took place in several parts of the kingdom ; and,

as it is quite possible the day may come when England

will, to a certain extent, be thrown on her own re-

sources, we cannot help asking ourselves, if distress was

so prevalent and food so scarce when the population

was only half what it is at present, what would be the

result now the country is so densely populated ?

Therefore, should the time ever come that we

should have to depend on our own productions, the

potato, in all probability, would be much more largely

grown than corn, for the simple reason that it is

capable of producing from the same extent of land, a

much greater amount of nutritive matter than the

cereals. Professor Johnston, in his ' Elements of

Agricultural Chemistry,' estimates that- ' If an acre of

land yields the following quantities :

Of Wheat, 25 bushels, or 1,500 Ibs.

Of Potatoes, 12 tons, or 27,000 Ibs.

the weight of dry starch, sugar, gum of gluten, albu-

men, casein of oil or fat, and of saline matter reaped
in each crop will be represented very nearly by the

following numbers :
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from the same quality of land that the acre, for

example, which produces 25 bushels of wheat will also

produce 12 tons of potatoes then it appears that the

land which, by cropping with wheat, would yield a

given weight of starch, gum, and sugar, would, when

cropped with potatoes, yield about four times as much.

In other words, the piece of ground which, when sown

with wheat, will maintain one man, would support four

if planted with potatoes, in so far as the nutritive

power of these crops depends upon the .starch, sugar,

and gum they contain.'

Mr. Alfred Smee, in writing on ' The Chemistry
and Uses of the Potato,' states :

' The potato is

valuable to man as an article of food from the starch

and albumen which it contains, as these two principles

can effectually nourish the human being. The one

acts by combining with oxygen in his lungs to give
him warmth, the other nourishes his muscular system
and fits him for labour.

'Neither principle alone would suffice, for man
would starve upon either one : it is the combination,

then, which is valuable, and we find that this combina-

tion cannot be produced at so cheap a rate from any
other source.

6 The nitrogenised portion is the most costly to buy,
and we find that the relative value of the potato, in

point of weight, with other substances is as follows :

Wheat flour

Barley
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These are termed nutritive equivalents, 613 parts of

potato being equal to 100 wheat, flour, &c.'

Thus the potato as an article of diet is invaluable,

as it contains hydrogen, carbon, nitrogen, phosphorus,

sulphur, iron, and lime all elements required for nu-

trition. There is no doubt that Professor Johnston's

estimate of twelve tons per acre is much belowwhat might
be grown, more especially since the introduction of the

American varieties, they, as a rule, being much heavier

croppers than the English kinds.

Fig. 1. TROPHY. Introduced 1878.

In a paper read by Mr. Knight before the Horti-

cultural Society, so far back as the year 1828, he stated

that he had succeeded in growing 24 tons, 6 cwt. 98 Ibs.

per acre of the ash-leaved potato, and he believed that

36 tons might be grown.
If this amount of produce could be obtained fifty

years ago, surely we ought to be able, with ail our im-

proved appliances in agriculture, and the new varieties

of potatoes that have since been introduced, to equal, if

not to exceed, that weight per acre ; and there is no
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reason why this should not be done, provided we bestow

upon its culture that thought and care which the plant

so richly deserves.

Just as the potato is the most useful of our vege-

tables so has it received the worst treatment of them

all. Could we devise any method of culture worse

than the following, which has been carried out in this

neighbourhood, and which is a fair specimen of the prac-

tice usually adopted by the agriculturist. A large field

upon which wheat and barley had been grown the pre-

vious year was intended for potatoes. Early in autumn,
after the crops had been taken off, the gratten was

broadshared in the usual way, and so left through the

winter. In spring, a coat of farmyard manure was

ploughed in about six inches deep, and the furrows

struck by the plough in the usual manner, the tubers

being planted one foot by two. Towards the end of

May, just as the tops were coming through the soil,

the ridges left by the plough when the seed was covered

in were levelled down by a short-tined harrow, for the

purpose of destroying the small weeds that had begun
to grow. But nob only were the weeds eradicated, but

the fibrous roots and stolons that the plants had begun
to throw out from their main stems were destroyed

also. The soil being drawn away from the plants, the

blanched stems now stood bleak and bare nearly three

inches out of the soil, and some of the tubers were

laid entirely bare
; and so they were left, till in due

time the brake was run through them, and they were

afterwards earthed by the plough, the steins being
buried to about the same depth as before the harrow

was put over the field, the consequence being that the
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plants had to do their work over again, by throwing out

new stolons and rootlets.

Yet under such treatment the potato is expected to

produce a remunerative crop, and when it fails to do

so the farmer is apt to blame the potato, when it is his

mode of culture alone which is entirely at fault.



CHAPTEE II.

NATIVE HOME OF THE POTATO ITS INTRODUCTION BY

WHOM INTRODUCED EARLY OPINIONS RESPECTING IT

DATE OF ITS FIRST CULTIVATION.

WHEN a new species of plant is first placed in our hands,

we naturally ask, whence does it come, and what is its

natural habitat ? and we do this that we may the better

understand the general treatment it is likely to require.

So in beginning to write about the potato it seems

almost impossible to dash off with a few strokes of the

pen into the theory and practice of its culture. One

wants to know, from whence came the potato, by whom,
and from what sunny land was it introduced to our

comparatively cold and ungenial clime ?

The potato (Solanum tuberosum) is a native of

South America, and is found growing wild over a large

tract of country on the western side of the Southern

States, especially in Peru, Ecuador, and Chili. In its

natural state the plant grows very luxuriantly, the stems

growing to the height of five or six feet, and even more,

on the edge of swamps and moist situations, where

they often become recumbent, taking fresh root in the

soil, and thus forming large and luxuriant masses of

foliage. The tubers, of which there are both red and

white varieties or rather yellow-skinned sometimes

blotched with red are small and uneven in shape, and
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very sparingly produced, varying in size from a small

marble to a bantam's egg. They are called by the

natives of Chili, Maglia.
The potato was grown on the Continent of Europe

some years before it was known in England, having been

introduced into Spain from Quito by the Spaniards in

the earlier part of the sixteenth century. Clusius, a

botanist of Vienna, is reported to have received it from

Mons in Belgium in 1598, and he states that its cul-

ture spread rapidly throughout Germany.

Probably, the point as to whom we are indebted for

the potato, and the date of its introduction, will never

be fully cleared up ;
and as the various writers differ so

widely on the subject, no reliance can be placed on the

dates given by them.

The first really authentic account we have of the

potato is from the 'Herbal,' published in 1597 by

Gerard, a celebrated botanist of that date, and gardener
to Lord Burleigh. He there gives a figure (see fig. 2) of

the potato under the name of ' Batata Virginiana
'

which

he had grown in his garden at Holborn ; he says :
' The

root is thick, fat, tuberous, not much differing in shape,

colour, and taste from the common potato, saving that

the roots hereof are not so great nor long : some of

them are as a ball, some oval or egg fashion, some

larger, some shorter, the which knobby roots are

fastened into the stalks with an infinite number of

thready strings.'

The common potato here mentioned is Batatis

edulis, belonging to the natural order Convolvulacese,

and although Johnson and Paxton give the date of

its introduction as 1797, it is quite evident that it was
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Fig. 2.

TEE WILD POTATO, as grown by Gerard, and figured in his
'

Herbal,' published 1597.
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common in England in Gerard's time, as he gives a figure

of this plant also. This is likewise the plant referred

to by Shakespeare in 'The Merry Wives of Windsor,'

where he makes Falstaff say,
' Let the sky rain pota-

toes.' The word '

potatoes
'

also occurs in ' Troilus and

Cressida.'

The first man whose name is connected with the

introduction of the potato is John Hawkins, the in-

troducer of the slave trade into America (afterwards

Sir John Hawkins), who is said by some writers to

have brought home the potato in 1545, but more pro-

bably in 1562, that being the date when he took his

first cargo of slaves from Sierra Leone to South America,

exchanging his negroes with the Spaniards for the

commodities of the country, such as hides, sugar, and

ginger, and possibly tubers of the potato plant. If so,

it is quite within the line of probability that he may
have introduced the potato into Ireland, but there are

no facts whereon we can rely.

There appears to be no doubt that tubers were

brought home by Sir Francis Drake, and presented to

Sir Walter Ealeigh, in 1586, under the following cir-

cumstances :

Several unsuccessful expeditions had left the English
coast for discoveries in the New World previous to the

year 1585, when Sir E. Grenville proceeded to Virginia,

and having visited Cape Hatteras, and Eoanoke, he

embarked for England, leaving 107 persons under the

government of Mr. Lane, who formed the first English

colony ever planted in America. But the colonists, led

away by the fictitious statements of the natives, wasted

their time principally in the search for gold, so that
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when Sir Francis Drake visited them on his return from

a successful expedition against the Spaniards, in the

West Indies, he found them in the greatest extremity,
so much so that he brought the entire colony with him

to England. It being on his return from this voyage
that Drake presented the potato tubers to Ealeigh,

hence the mistake of some writers, who erroneously

state that the potato was brought from Virginia by the

returning colonists.

Grerard falls into this error when he says,
' I have

also received roots thereof from Virginia, which grow
and prosper in my garden as in their own country.'

The popular belief is that the potato was introduced

into this country from Virginia by Sir Walter Ealeigh ;

but if we examine the subject more closely we shall

find that, probably, Raleigh saw the potato growing for

the first time in Ireland, the produce of the tubers

brought home by Drake in 1586.

It is stated that Sir Walter had them planted in

his garden at Youghal, and seeing them in apparently

good condition, he told his gardener to send him a dish.

The gardener plucked the green apples, which were sent

to Sir Walter's table,who, finding them very disagreeable,

directed that the plants should be destroyed.

Now it is evident that had Sir Walter Raleigh

previously seen the potato growing in its natural state,

he would not have made the mistake of attempting
to eat the fruit or seed pods, which are of a poisonous

nature, and grow on the top of the haulm, but would

have known that it was the tubers growing at the root

of the plant which were edible.

There is no doubt that Sir Walter Raleigh had
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nothing to do with the introduction of the potato, but

he may have been the first man who brought it under

cultivation in this country.

It is also well known that the plant is not indi-

genous in Virginia, neither is it found in its wild state

in any part of North America, and as all previous at-

tempts at colonisation had ended in disastrous failures,

the potato could not have been received from Virginia,

but, as we have shown, Drake brought the potato to

Ireland on his return voyage from South America.

The potato grown by the natives of Chili and Peru

at the present day differs from the wild variety only so

far as its productive powers have been increased by

culture, and there is little doubt that the potato was

cultivated by the natives of South America (however

primitive might be their method of culture) at the

time of the discovery of the New World by Columbus
;

and tradition says that he brought tubers of the potato
with him on his return. However that may be, it is

most probable that Columbus found the potato grown

by the Indians and used as an article of food, and his

attention would, as a matter of course, be attracted

thereto ; and when Peru was annexed to Spain by

Pizarro, the colonists imitated the Indians by planting
the tubers received from them, as the quickest and

easiest means of obtaining an immediate supply of

food
;
and on the introduction of slaves from Africa by

Hawkins its culture became of still greater importance,
so that, by the time of Drake's expedition in 1585, its

tubers had become a commodity of considerable value

to the colonists, and lie most likely obtained them as

an article of food for his crew on his homeward voyage.
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The potato had not received an English name prior

to 1597, and that is probably the reason that we hear

nothing of it from previous writers. Grerard gave it the

name of '

Potato,' when publishing his '

Herbal,' on

account of the resemblance of its tubers to the sweet

potato ; and he describes it as ' an excellent thing for

making sweet sauces, and also to be eaten with sops

and wines.'

It was not brought under general cultivation until

the middle of the seventeenth century, when it met

with a great amount of prejudice not only in this

country but also on the Continent, where in many
places it was publicly interdicted as a ' mischievous

and poisonous root,' and the first man who attempted
to bring it into use as a matter of food in France was

severely pelted with his own tubers by the populace.

By the beginning of the eighteenth century it was

extensively cultivated in England ; but it made little

progress in Scotland on account of the bigotry of the

people, who argued that it was a sinful plant because it

was nowhere mentioned in the Bible ;
and it was not

till 1728 that the first field crop was planted in that

country by Thomas Prentice at Kilsyth.
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CHAPTER III.

SOILS PEEPARATION OF SOIL DOUBLE DIGGING : ITS

ADVANTAGES.

NOT only has the potato the widest geographical range of

any cultivated plant (Humboldt states in his 'Travels'

that it is found from the southern extremity of Africa

to Labrador, Iceland, and Lapland), but it is also one

of the most convenient vegetables with regard to its

culture, and will thrive on a greater diversity of soils

than any plant in cultivation. There is no soil, from

the bog or peat earth, with its 70 to 75 per cent, of

organic matter, and upon which no other plant can be

made to produce a remunerative crop, to the clayey

soil, with only from 3 to 5 per cent, of organic matter,

upon which the potato, if properly cultivated, may not

be grown with more or less satisfactory results.

The soil that is generally considered to be most

suitable for the cultivation of the potato, is a light sandy

loam, with a good natural drainage, and with a gentle

slope towards the south ; but as all soils differ in their

texture, and it is rare to find a soil just as we would

have it, so we endeavour, by tillage, by manuring, and

by exposing the soil to the pulverising influence of the

atmosphere, to improve its texture and thereby its

fertility.

Theory and practice alike demonstrate that heavy
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and tenacious soils, and those that are rich in vegetable

matter, cannot be too often moved, provided this be

done when they are in a comparatively dry state : the

object being to allow the sun and air to have free

access to all parts of the soil, the heat-rays of the sun

penetrating, breaking down, and pulverising the soil
;

while there is no doubt that the chemical rays have

also great influence on its fertility by assisting to

convert the inorganic constituents that may be present

in the soil, from a chemical to a physical combination,

so that they can be taken up and assimilated by the

growing plant. However rich a soil may be in animal

or vegetable matter, its fertility depends in no small

degree on atmospheric pulverisation. When exposed to

air and moisture, animal and vegetable matters rapidly

decompose ; the various combinations of gaseous forms,

that are not usually taken up by the roots of plants,

make their escape from the soil into the air, leaving

behind the carbonaceous matter, and the various earths

and alkalies that constitute the food of the future

plant.

The well-being of the crop depends to a far greater

extent than is usually anticipated upon the thorough
subdivision of the soil by mechanical means, in order

that the several manures, whether animal, vegetable, or

mineral, may be minutely divided, and thoroughly in-

corporated with the natural soil. Every hard clod of

earth that is left unbroken is just so much soil wasted.

It is true there is the bulk of matter, but if the clod be

examined at the end of the growing season, it will be

found that no rootlets have penetrated the hard mass

of earth.
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It is the rule rather than the exception, in some

parts of the country, to see a large portion of the soil

in which a crop is growing wasted from this cause bad

tillage. Yet tillage is the very first principle of good
culture

;
and there is nothing new in this, for Cato, who

lived before the Christian era, wrote,
' Wherein does a

good system of agriculture consist ? In the first place,

in thorough ploughing ;
in the second place, in tho-

rough ploughing ; and in the third place, in manuring.'

Theory, practice, and science confirm this principle at

the present day.

A short time since a celebrated agricultural chemist,

speaking before a large body of practical men on expe-
riments that had been made with manures, said :

' I

cannot too strongly impress upon you that manures are

but a secondary object to attain the desired end. Grood

tillage and a thorough pulverisation of the soil are the

first principles of culture, without which manures lose

half their value.'

In preparing the land for the ensuing crop of

potatoes it is especially desirable that the soil should

be well pulverised, for tubers of first-class quality and

shape, such as are shown at our great potato exhibitions,

are never taken from an unkindly soil, and if we wish

to succeed at the exhibition table, and to grow remune-

rative crops, we must take advantage of every means of

improving the texture and productive properties of the

soil.

To grow potatoes wellj the land should be prepared
as early in autumn as circumstances will admit, deep
culture of the soil being favourable to the development
of the rootlets, and giving them an opportunity of pene-

c
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trating deeper into the soil. Of the several methods

resorted to for this purpose double-digging is the most

preferable, as it gives the advantage of improving the

depth of the soil by placing the manure in the second

spit, retaining the top spit, which is usually lighter

and more friable, for the young tubers to form in.

Double-digging is well understood by the gardening

fraternity, but as there may be some amongst amateurs

to whom the principle is somewhat new, a detailed

account of the process may not be out of place.

Having selected the piece of ground on which potatoes

are to be grown, the manure that is to be dug in with

the bottom spit should be spread over the ground. For

this purpose the refuse of the garden is excellent, such

as old cabbage and cauliflower stalks chopped to pieces,

the clearings of asparagus and seed beds, and, in fact,

any of the offal and waste excepting cuttings of trees

that usually accumulates in a garden, which, instead

of being burnt, as is usually the case, would be much
more effective if dug into the soil. If farmyard manure

be applied, it should be in a thoroughly decomposed

state, for strong rank manures of animal origin should

never be used for the immediate crops of potatoes.

We will suppose the piece of ground selected for the

operation to measure 12 yards by 6. After marking out

the ground a line should be stretched down the centre,

to divide it into two parts, which we will call A and B.

(See Fig. 3.) The top spit should be taken off, 3 feet wide

and 12 inches deep, at C, placing the soil that is taken out

at D : the first trench would then be ready for the manure.

The next trench, E, should then be marked out, 3 feet

wide as before, putting the manure that has been spread
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over the ground into the open trench, C. A shovelful

of hot lime thrown in with the manure will greatly aid

its decomposition, and assist to eradicate vermin. The

bottom spit of trench C should then be broken up also

to the depth of 1 2 inches, well mixing the manure with

the soil. Having broken up the bottom spit of the

first trench, C, the top soil should be taken from the

second trench, E, again to the depth of 12 inches, and

3 ft. 3 ft.

D H G

Fig. 3.

placed in the first trench, C, which is then finished.

So trench after trench should be taken out 3 feet wide

and the manure dug in, as in the bottom of the first

trench, until the trench F is reached. The other half of

the ground which is marked B should then be set out

in like manner, the soil of the top spit of the first

trench, which is opened at Gr, being used to fill up the

open trench, F ;
and so continue as in the first half of

c 2
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the ground until the last trench, H, is reached, which

must be rilled up with the soil that was taken out of

the first trench and laid at D, when the work will be

completed.
This method of preparing the land is especially

adapted to the culture of the potato on light and sandy

soils, which, if the weather be hot and dry, part with

their moisture too freely by evaporation, so that the

crop matures too early, or before the tubers have obtained

their growth.
The manure that is placed in the bottom spit en-

tices the rootlets downwards in search of nutritious

matter, for roots do not strike downwards into the

earth by the force of specific gravity, as some writers

would have us believe, but by the power of nutritive

attraction ;
and all plants possess a natural tendency

(shall we call it instinct ?) of sending their roots in the

direction that they can find nourishment most con-

genial to their wants. By placing the manure deep in

the soil the plant has one uniform source of nutriment,

and therefore receives no check from the variations of

our climate during the entire growing season.

Also on stiff and heavy loams that have a tendency

to retain the water that should pass away by drainage,

the manure that has been mixed with the second spit

of earth keeps the soil open, and allows the water to

pass freely beyond the reach of the roots. This method

not only gives the advantage of securing a good crop

the first season, but also adds to the permanent fertility

of the soil by adding to its depth, and thereby changing

its relation with respect to moisture and temperature.
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CHAPTEE IV.

MANURES AND MANURING ANALYSIS OF THE POTATO TUBEB
GREEN CROPS AS MANURE SPECIAL ARTIFICIAL MANURES.

IN digging the piece of ground we have divided the soil

into two strata, which we have called the top and bot-

tom spits, each twelve inches deep, which gives a uniform

depth of twenty-four inches, into which the roots of the

plant will have full access. In the lower stratum we
have placed a quantity of animal and vegetable manure,

leaving the top spit or upper stratum as the receptacle

of any further manures it may be thought desirable to

apply.

Should the land be poor and deficient in vegetable

matter, a good dressing of well decomposed vegetable
manure may be added. Poor soils never produce
a good crop, neither are the potatoes of first-class

quality, for vegetables, like the flesh of animals, are

always deficient in flavour if they have been half-

starved.

On stiff soils any substance that serves to render

them less adhesive may be applied with benefit : such

as old mortar rubbish, charcoal dust, burnt earth, ashes,

lime, decayed leaves, &c. They should be applied as

early as circumstances will admit, and well incorporated
with the soil, which should be allowed to remain as

rough as possible* In frosty weather it should be forked
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over, that it may get the full benefit of the frost and

air, which not only assists to pulverise the earth, but

also destroys insect life, especially the wire-worm, which

is the greatest pest, of all insects, to the potato.

The culturist should have a thorough knowledge of

the capabilities of his soil, and of its components, and

also of the inorganic constituents of the various plants

that he intends to grow upon it. It is the lack of

knowledge on this subject that makes fallow and the

rotation of crops necessary, for '

upon the correct

knowledge of the bases and salts requisite for the

sustenance of each plant, and of the composition of the

soil upon which it grows, depends the whole system of

a rational theory of agriculture.'

Baron Liebig says :
' A time will come when plants

growing upon a field will be supplied with their appro-

priate manures, prepared in chemical manufactories ;

when a plant will receive only such substances as

actually serve for its food, just as at present a few grains
of quinine are given to a patient afflicted with fever,

instead of the ounce of wood, which he was formerly

compelled to swallow in addition.' This prophecy is in a

fair way to fulfilment, for in these days of progression

culturists are asking themselves what is the best manure

to apply to this or that crop, so as to obtain the most

remunerative returns? and the more we become ac-

quainted with the science of manure and manuring the

less waste will there be upon our farms and gardens.

Farmyard manure possesses all the properties of

which plants are composed, but it does not possess the

mineral or inorganic constituents in the relative propor-
tions to the wants of various plants; hence the value of

adding to the land, special manures in a concentrated
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form, in accordance with the requirements of the par-

ticular plant intended to be grown upon it.
' A fertile

soil must contain in sufficient quantities, and in a form

adapted for assimilation, all the inorganic materials

indispensable for the growth of plants
'

(Liebig).

But different kinds of plants take up in different

proportions the various inorganic constituents of which

taey are composed : for instance, the ashes of peas con-

tan 30 per cent, of soda, while the potato contains only
a trace ;

the ashes of wheat contain 50 per cent, of

plosphoric acid, but peas contain only 8, and potatoes

11 per cent. Thus we see the necessity of applying
th? special inorganic, or mineral, manures, in propor-

tions and according to the requirements of the various

kiids of plants.

The word ' manure '

applies to all matters, whether

of animal, vegetable, or mineral origin, that constitute

the food of plants, and in manuring the land we are

but placing upon it the dead and unorganised matter

that constitutes and builds up the living plant, and the

nearer the plant has been supplied with its requisite

components, to the greater perfection will it arrive.

The inorganic constituents of the potato tuber, as

contained in 1 ,000 Ibs. of the ash, are as follows :

Potash 557

Soda 19

Lime 20

Magnesia 53

Oxide of iron 5

Phosphoric acid 126

Sulphuric acid 136

Silica 42

Chlorine 42

1,000
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The above analysis shows the proportions of the

various inorganic substances that have been abstracted

from the soil by the plant while growing.

Potash, the alkali of land plants, largely pre-

dominates, hence the special value of wood ashes as a

manure for potatoes. Phosphoric acid is of animal

origin, and is supplied to the soil in all bone manures];
it is of especial value when applied to cold and wet

soils, as it,has a tendency to induce early ripening if

the tubers.

Caustic lime, independent of its food-giving pro-

perties, is of great benefit to the land, by improving ts

texture, and by dissolving vegetable fibre and rendering
it soluble. It is therefore especially adapted or

applying to land that contains an excess of organic

matter, such as peaty soils, and old pastures that have

been broken up ;
and in many of our gardens it migpt

be more liberally used with advantage. It enters \

largely into the composition of the foliage ofthe potato.

Lime has also a very beneficial effect on light and sandy
soils on account of its power of absorbing moisture.

Eespecting this Dr. Voelcker observes :
' The most

liberal application of farmyard manure of the best

quality never produces so beneficial and lasting an effect

on poor sandy soils as when they have been well marled

or limed. There are some soils which swallow up

manure, with, so to speak, no satiable appetite, without

ever feeling the better for the manure ; they are appro-

priately called '

very hungry.' On all such soils I have

no hesitation in saying much manure is wasted, or the

most is not made of it, if, previously to the application

of farmyard manure, guano, &c., the land has not

received a good dose of marl or lime.
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Common salt, which contains about sixty per cent,

of chlorine, should be used with great care as a manure,
and especially on cold and wet land. It may sometimes

be used with great advantage on light dry soils, where

the potato has a tendency to ripen too quickly, as it

retards its ripening properties, but it enters very slightly

into the composition of the plant.

The cultivation of green crops for manure is as a

rule greatly neglected, yet they are very valuable to the

land, and easy to obtain, for by sowing a little mustard or

cole seed at the end of the season, a crop several inches

high is obtained, which can be dug or ploughed in with

advantage. As a manure for potatoes, green crops are

beneficial both to stiff and sandy soils. They render

the tenacious clays less adhesive, and add to their pro-

ductiveness by allowing the rootlets freer access to all

their parts in search of food, while in sandy soils a cer-

tain cohesion is produced, which assists them to attract

and retain moisture. Of course the soil would be

neither richer nor poorer by growing on it green crops
for manure, so far as the inorganic constituents are con-

cerned, as there will only be put back into the soil

what was taken out of it by the plants, but the quantity
of organic or vegetable matter will be materially
increased.

Artificial manures, when judiciously supplied, are

invaluable aids to good culture ; they should contain

all the inorganic constituents of the plant to which

they are to 'be applied, in relative proportions and in an

assimilable form, so that they may be at once taken up
by the growing plant. It is beyond doubt a great mis-

take to apply the same kind of artificial manure to all
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crops, for plants differ both in the^ kind and quantity of

the inorganic constituents they take up, so that the

manure which would produce the most valuable results

when applied to one kind of plant, would produce little

or no effect on another. The potato contains, as we

have seen, potash, soda, lime, magnesia, oxide of iron,

phosphoric acid, sulphuric acid, silica, and chlorine, in

different proportions : and as one ton of potatoes, as

lifted from the soil, contains about 25 Ibs. of ash

(which represents the inorganic or mineral food of the

plant), supposing an acre to produce 10 tons of potatoes,

there will be taken from the soil by the tubers alone

250 Ibs. of matter per acre, in very nearly the following

proportions :

Potash 141

Soda 5

Lime 5

Magnesia 13

Oxide of iron 1

Phosphoric acid 31

Sulphuric acid 34

Silica 10

Chlorine . 10

250

Some soils contain one or more of these constituents

in abundance, so that it would be waste, and in some

cases, very injurious to add more of that substance of

which there is already an excess
; yet being deficient

of others,* without which it is impossible for the plant

to arrive at perfection, special artificial manures become

a necessity, for, by their means, those constituents of

which the soil is deficient can be supplied in the exact
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proportion required, for the success of every crop depends
on the presence, in an available form, of all the mineral

constituents of which the plant is composed.
A distinction should be drawn between those manures

which contain the necessary mineral food of plants, and

those that contain only elementary substances, which

act as stimulants. Stimulants are beneficial to some

crops, particularly where luxuriant foliage is required,

but when applied to the potato in excess, their action

is often of a decidedly injurious character, for by in-

ducing a strong and rank foliage the plant is rendered

more susceptible to disease, and the quality of the

tuber is never so good when stimulating manures have

been applied to the growing plant.
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CHAPTER V.

DEGENERATION OP THE POTATO ITS CAUSES SELECTING

SEED TUBERS SINGLE EYE CULTURE ITS ADVANTAGES
CUTTING THE POTATO INTO SINGLE EYES.

WHEN a new and improved seedling potato is first

brought into general cultivation, it usually possesses

a vigorous constitution, and large productive powers.

For the first year or two special care is devoted to its

culture, and to the tubers after they are lifted. We
speak in glowing terms of this new variety, we admire

the beauty of its foliage, the symmetrical form and fine

texture and flavour of its tubers, and above all, its

extra cropping qualities.

But in a few years, in all probability, it has fallen to

the level of an average variety, and we say that the

potato has degenerated. That it does degenerate there

is no doubt, but is there any one subject, either in the

animal or vegetable kingdom, but would have de-

generated or, more probably, ceased to exist, under

such treatment as the potato has received at our hands ?

It has been the practice to select for propagation
the refuse of the potato heap ; small, immature, ugly,

ill-shaped tubers have been considered good enough
for seed ; and when the result has not met our expecta-
tion we have raised the cry that the potato is degene-

rating. In carrying out this practice for years, was it
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possible to arrive at any other result ? It is one of

Nature's universal laws, that when man neglects or

abuses her, she falls back to her normal condition. But
the very art of gardening is to lift Nature above her

normal state, by good culture, by raising new and im-

proved varieties from seed, and by selection.

Shakespeare says :

This is an art

Which does mend Nature
; change it rather : but

The art itself is Nature.'

We endeavour to improve our various kinds of vege-

tables, such as carrots, parsnips, onions, beet, &c., by

selecting year after year the finest and best-shaped
roots for seed-bearing purposes, knowing that the seed-

ling will partake more or less of the good qualities of

the parent, and this rule holds equally good in selecting

potatoes for seed. When we plant the germ of any kind

of potato, we do not obtain a new variety, as we do

from seed, but by carefully selecting good-shaped, well-

ripened tubers for planting, we shall not only keep the

variety to its original standard of excellence, but by

continuing the practice we shall ultimately improve it

by selection.

' Still will the seeds, tho' chos'n with toilsome pains,

Degenerate, if man's industrious hand

Cull not each year the largest and the best.

'Tis thus, by destiny, all things decay,
And retrograde with motion unperceived.'

KENNEDY'S Virgil's Georg.

The method of selection is peculiarly adapted to the

principle of growing from single eyes. If we take an

average good-shaped potato, weighing from 6 to 10 ozs.,
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we shall find that it has from 12 to 18 eyes, which, if

cut into single eyes, would give as many sets, which

would naturally produce a more even sample of young
tubers than the same number of whole sets of odds

and ends that have been considered neither large nor

good enough for cooking.
The principle of growing from single eyes has two

great advantages, namely, economy of seed, and, upon
suitable well-tilled land, a larger crop of marketable

potatoes. When whole tubers are planted, two or

three eyes start into growth first ;
these keep the lead

during the entire growing season, and from their stolons

the largest potatoes are produced ; the weaker eyes

start later into growth, and produce only small tubers

of little value ; but when single eyes are planted, the

whole strength of the set is devoted to one growth, all

the young tubers are formed at nearly the same time,

and, the plant having no other calls on it for nutri-

ment, these continue to grow and form large tubers.

The whole tuber produces the largest number of

potatoes, but the single eye will produce the most uni-

form sample, and the heaviest crop per acre.

A series of experiments were carried out in the

gardens of the Horticultural Society, under the direction

of the late Professor Lindley, with a view to ascertain

the relative productiveness of tubers and sets, respecting

which he says :
' We selected a piece of ground of

quality as nearly uniform as possible ;
it was divided

into four-feet squares, and in the centre of each square

was planted either a tuber, or a single eye, or a set

containing three eyes, or the whole surface of a tuber

pared off so as to leave the eyes safe, but to remove the
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centre : a practice which is not uncommon in Scotland.

.... If we consider the results of the whole sixteen

experiments as being but one experiment, we shall

find their proportions expressed by the following

figures :

Whole tuber .... 338-38 or 2 ^

Single eyes .... 717-87 ,,11
Three eyes .... 613-94 5

Parings 504-69 4

It would therefore appear, if these experiments can

be deemed conclusive, and I confess I can discover no

probable source of error, that the opinion which has

been entertained of the superior productiveness of tubers

over sets is unfounded.'

Lord Portman, writing to Ph. Pusey, Esq., re-

specting the potatoes grown at Bryanston, remarked :

' The most regular crop was produced by the eyes which

had been scooped from the tubers a short time only
before planting

'

; also :
' That in spring planting, eyes

fresh scooped from the tubers are as certain to produce
a crop as larger sets, but they should be planted in

land well manured and in fine tilth, and not set deeply
in the soil.'

In adopting the principle of single eye culture, it is

requisite that the eyes should be taken from large or

average size potatoes, for the smaller the tuber the

weaker are its producing powers. The crown eye

always grows the strongest, and produces the largest

potatoes, often approaching to coarseness, while those

taken from the middle or body of the potato produce
the best-shaped and most uniform tubers.

Some kinds of potatoes are better adapted to this
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mode of culture than others, especially the American

varieties, on account of their vigorous habit.

The Lapstone and Ashleaf families are exceptions,

as they will not thrive well when cut. When extra

good samples of Lapstones are required, all the eyes

but two should be scooped from the seed tuber, thus

concentrating the strength of the plant to the two

growths.

Fig. 4. LAPSTOXE.

There are several ways of cutting a potato into single

eyes ;
the principal thing to aim at is to obtain a fair

share of the flesh of the tuber to each eye, with the

least amount of cut surface. The American method of

cutting the potato is probably the best, and it is the

one now universally adopted. The following is a de-

scription of the method as given by Mr. B. K. Bliss, of

New York :

6 Take any potato and hold it before you with the

stem end (the place where it was joined to the vine)

down. Tt will then be noticed that the eyes are ar-

ranged around the tuber in regular ascending rotation

from the bottom to the top, similar to the thread of a

corkscrew, each eye being a little above and further
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around the side than the one next below it. Now take

the potato in the left hand with the stem end down,

keeping it in a perpendicular position throughout the

entire cutting. Take a sharp thin-bladed knife and

remove the first eye by placing the knife about equally

distant between it and the eye next in rotation above

it, sloping it to the indenture left by the stem (see

dotted lines in centre cut), removing the flesh with it.

When the first eye is removed, turn the potato around

Fig. 5.

in the hand until the next eye above appears. Remove
this one in the same manner, and keep on turning the

potato, removing each eye as it appears in exact rota-

tion, always sloping the knife to the stem. After three

or four eyes are thus removed the bottom part of the

tuber will have a somewhat pyramidal form (see Fig.



34 POTATOES.

5). It will be noticed that each eye removed has a

similar form to that represented by the cut on the left,

and has its proportionate share of the flesh attached.
' After the first two eyes are removed no further

trouble will be found until the seed end is reached, and

only a little extra care will be required to remove those

closely clustered eyes. The cut on the right represents
J what remains of the potato after all but the small eyes

are removed, while the dotted lines show how to separate

each of these. It will be noticed that the base retains

the same form throughout, and by sloping the knife

each time, and cutting down to the apex of this inverted

pyramid (which is the centre of the tuber), each eye
will be supported by an equal amount of the flesh, which

is to start it into a strong, healthy growth.'

The sets should be planted as soon as cut, and a

little hot lime thrown over them will absorb the moisture,

prevent premature decay, and also the attack of insects.

Land that is with difficulty brought under culti-

vation, such as stiff clays, cold and wet undrained soils,

and all land that is under an indolent method of tillage,

will not be found suitable for single eye culture, for in

consequence of the sets being small, some of them would

probably rot before vitality commenced in the germ:

therefore, under these circumstances, whole sets become

a necessity.

Seed tubers should not weigh less than three to

four ounces ;
and to obtain the best results all the eyes

but three should be cut out, thus restricting the

strength of the plants to the three growths, but in

general culture it is almost impossible to carry out this

principle.
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CHAPTER VI.
i

PLANTING RIDGE PRINCIPLE FLAT PRINCIPLE DISTANCE
OP PLANTING THE SETS EXPERIMENTS WITH POTATO SETS

AFTER CULTURE IMPLEMENTS EARTHING.

No positive rule as to the time of planting can be

laid down, it must of necessity vary in different locali-

ties and situations. In the south-eastern counties of

England the most suitable time to plant the general

crop is the last week in March, or the two first weeks of

April. This gives the advantage of devoting more time

to the preparation of the soil, for after being dried by
the March winds it can be forked over with great ad-

vantage. Where it is thought desirable to add artificial

manures this would be the best time to apply them,
well incorporating them with the soil.

The well-being of the crop depends far more upon
the condition of the soil than upon early planting, and

it is better to defer planting until the end of April, and

to obtain a good season, than to pla'nt in a soil that is

unkindly, and which has not been well exposed to

atmospheric influences.

There is no advantage in too early planting^ parti-

cularly in stiff soils, for the cold rains of early spring
cause the soil immediately around the seed to become
hard and unkindly, and it often happens that potatoes
which have been planted in February or early in March

D 2
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make their appearance above ground before we are clear

of spring frosts, and just as all the organs of the plant

are called into activity (the young leaves absorbing

atmospheric nutrition, and the rootlets hard at work

collecting the inorganic constituents and sending them

up into the plant for assimilation) the foliage is cut

down to the ground by frost, thereby causing a check

to its growth from which it never entirely recovers.

When the young plants have been severely injured by
frost they will not produce so heavy a crop by one-third

as they would have done had they continued their

growth unchecked.

There are two principal methods the flat and the

ridge of planting and growing the potato, each de-

pending on the variety of soil on which it is intended

to plant.

The ridge principle of growing potatoes possesses

certain advantages on tenacious and wet lands. The

temperature of the soil is improved by the superfluous

moisture being drained off into the trenches, and by a

greater surface being exposed to the influence of the

sun and atmosphere ; the air freely circulates amongst
and dries the foliage, thus assisting to check the attack

of disease, and inducing a sturdy habit of growth. The

quality of the tubers is also improved in consequence of

the soil being drier and warmer, for one of the greatest

drawbacks to growing potatoes on stiff soils is their

retentive properties. Yet even on such soils, by adopt-

ing this principle, large and remunerative crops are

produced which well repay the extra labour and care

bestowed.

The soil should be well prepared by manuring and
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digging, omitting no opportunity of applying any
matter within reach that would tend to lighten and im-

prove its texture.

All being ready for planting, and choosing a fine

day for the operation, the distance it is intended to

plant the rows apart should be marked out 5 4 feet

6 inches between the rows being the best distance for

all strong and average growing varieties, thus allowing
3 feet for the ridge and 18 inches for the trench, from

which the earth is to be taken for covering the sets,

which should be placed on the surface of the soil from

12 to 18 inches apart in the rows, the distance being

regulated by the size of the sets and the strength of the

variety.

The trenches having been marked out 18 inches

wide, the soil should be dug out, throwing the spits

right and left alternately, covering the sets to the depth
of about 3 inches, and forming the ridge in which the

potatoes are to grow. In taking the earth from the

trenches, care should be taken not to throw heavy un-

broken spits of soil directly on the sets, but it should

be placed close by them and well broken with the fork

the finer the better and then placed lightly over

the seed.

As soon as the plants are well above ground earth-

ing operations should be commenced by taking more

earth from the trenches and carefully placing it round

the stems, and as the plants continue to grow this

should be repeated from time to time until the sets

are buried to the depth of from 8 to 10 inches. The
soil should be well broken up in the trench before

using, and some care is required not to break or bruise
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the foliage while earthing up, for which a shovel is the

best implement. The ridge should not be carried to a

sharp angle, the top being left about a foot wide and

nearly flat.

The trenches can also be utilised by growing in

them celery, broccoli, or Brussels sprouts, for the ground
must be bad indeed that will produce only one crop in

a year under spade culture.

The flat principle of culture is that usually adopted

upon light, free, and medium soils ; it consists of plant-

ing the sets from 2 to 6 inches deep, according to the

constitution of the soil. In very light and sandy soils,

that part with their moisture freely, the sets should be

planted at the greatest depth, but in medium and stiff

loams 2 to 3 inches will be found sufficient.

There are also two principal methods of arranging
the sets in planting, either in single hills or in drills.

Single hills are best adapted for growing new and

valuable varieties, where the object is to obtain as large

a produce as possible from a limited quantity of seed
;

but when we wish to obtain the largest crop possible

from a given extent of land, planting in drills is more

suitable.

In gardens where large breadths of potatoes are to

be planted, a hand-plough for drawing drills is a most

useful and economical instrument. It consists of two

pieces of oak board nailed together in the form of a

triangle, forming what may be called a miniature snow-

plough, with a single handle, the depth of the drill

being regulated according to the pressure applied ; but

for all ordinary-sized gardens the two-pronged hoe is

the best implement for the purpose, by which, in the
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hands of a man who has had a little practice, drills to

the required depth can be drawn with ease and expe-

dition.

The sets should be carefully regulated and placed

eye uppermost in the rows, which is of consequence

when small cut sets are used. Manure should never be

placed in the drills with the seed, as it serves to con-

tract the roots to a centre, which is always objection-

able; and some artificial manures, if brought into

immediate contact with the young tubers, burn or

scald their tender skins, often causing them, when

lifted, to present a scabby appearance. It is much
better that all manures be applied before planting and

well mixed with the soil, thus encouraging the plant

to extend its root action.

It is often of great advantage, in soils where the

wire-worm is troublesome, to place small pieces of rape

cake in the rows at regular distances, and by marking
the places they can be taken out about the time the

plant comes through the soil, when they will be found

to be literally alive with the insect, which appears to

have a great liking for rape, and will leave any other

substance when that is within its reach.

The distance between the rows should be graduated

according to the kind of soil and the variety of potato,

whether of dwarf or strong growing habit. No advan-

tage is gained under any circumstances by too close

planting, especially on good soils.

Strong-growing varieties represented in the Eng-
lish division by Magnum Bonum (Fig. 6), and in the

American by Superior although abundant croppers,

will not, when compared with some of the medium
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varieties, produce crop sufficient to counterbalance the

extra ground occupied. The distance they require to be

planted apart, so as to give them a chance of arriving at

perfection, is at least 4^ feet between the rows and 2

feet between the sets.

Fig. 6. MAGXUM BOXUM.

In gardens, as a rule, strong growing kinds of this

description are seldom grown, on account of the space

they occupy. Where space is limited it is an excellent

plan, on good ground, to plant early and late varieties

in alternate rows 2J feet apart. The early varieties,

such as Ashleafs or Early Market, are ready for lifting

by the time the late kinds commence to throw out

their stolons and to form their young tubers. The

early varieties can be lifted without injury to their

stronger neighbours, and the soil in which they have

grown will serve for earthing purposes for the late kinds,

while the greater space will allow room for the mass of

foliage which strong kinds usually produce.

Taking, as an example, a good potato soil (fertile

sandy loam), 3 to 3^ feet for medium varieties, and
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2 to 2J feet for dwarf kinds, will be found a fair dis-

tance between the drills. The space between the sets

in the drills must also be regulated in accordance with

the general habit of the plant and the kind of sets

used. Whole tubers may be planted from 15 to 18

inches apart for dwarfs, and from 15 to 20 inches for

those of medium habit.

For single-eye culture the same space between the

rows as for whole tubers may be maintained, as it gives

plenty of soil for earthing purposes, and allows free

access to the sun and air; but from 9 to 12 inches

between the eyes in the rows will be found quite

sufficient.

During the past season I carried out experiments
to a great extent, endeavouring to ascertain with what

varieties of potatoes, and from what kind of sets, the

largest crop could be produced from a given extent of

land : the soil being a light loam, treated as previously

described, and the sets planted in drills 3 feet wide and

2 inches deep. Four rows of each variety were planted
in the following manner :

1st row. Whole tubers (weighing about 4 oz. each) planted 18

inches apart.

2nd row. Sets of three eyes, planted 18 inches apart.
3rd row. Sets of two eyes, planted 15 inches apart.

4th row. Sets of single eyes, planted 9 inches apart.

When the crops were lifted the result without excep-
tion was found to be in favour of the single eyes. The

experiment was carried to a much greater extent with

Snowflake than any other variety, single eyes being-

planted at various distances, ranging from 6 to 18 inches

apart ; but the extra crop produced by the sets planted
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at the greatest distance was not so great in proportion
to the ground occupied as that produced by the sets

planted at the lesser distance : the tubers at the greater
distance being larger, but no more in number than those

planted closer.

It should be borne in mind that the object of the

culturist is to obtain the heaviest crop possible, of the

best quality, and of the most useful size, with the least

amount of labour and expense. This object, where the

soil is suitable, is best attained by the single eye prin-

ciple of culture, allowing plenty of room between the

drills, but adjusting the eyes in the rows to such a

distance as to fully occupy the ground.
As soon as the plants have made their appearance

above ground, the hoe should be used freely, thus check-

ing the growth of weeds, and breaking the crust that

has formed on the top of the soil. For hoeing round

the young plants it is best to use a common hoe, always

taking care to draw the earth towards the stems of the

plant. The space between the rows, which will have

become more or less firm according to the texture of

the soil, should be broken up either with a steel fork

or a pronged hoe, sometimes called a cultivator, of which

there are several kinds. The best is that represented by

Fig. 7, having six prongs or tines, which are made in

pairs, and can be firmly secured in the eye of the iron

head by means of a wedge and a small piece of leather.

The prongs are square, and eight inches in length, the

outer pair being ten inches apart, which is the actual

width of the hoe. When it is desirable to reduce the

size, the outer prongs can be taken out, thus reducing
the hoe to the width of six inches, the prongs being
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again made firm in the eye by the addition of another

wedge.

Fig. 7.

On light and medium soils this is a most useful

implement for breaking up the soil, and for general

earthing purposes, and a much greater amount of work

can be got over with it than by digging with a fork ;

but for stiff, wet, or stony land, the fork is of course

preferable.

If the soil be poor, and the application of artificial

manure were neglected before planting, it should be at

once spread between the rows, so that it can be

thoroughly mixed with the soil with the fork or hoe,

as the case may be
;
care being taken that the ma-

nure does not touch the foliage, to which it is often

very injurious.

When the plants have grown about three inches

high, earthing operations may be commenced by draw-

ing the earth from the spaces between the rows up to

the stems of the plant ; and if the land has been tilled

as previously directed, the soil will be minutely divided

and free in texture, thus greatly lessening the labour,

for a man can do a much larger space in a day when
the land is in good tilth than he could if the soil

were hard and unkindly.
Too much soil should not be placed round the
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stems at one time; and it is best that the earthing
or moulding up should be done at intervals of ten

days or a fortnight, according as the weather is more or

less favourable to the growth of the plants. At the

first earthing up about two inches of soil may be

drawn closely round the stems of the plant, which will

encourage the plant to throw out fresh rootlets and

stolons from the stem, and which it will not be back-

ward to do under favourable circumstances. When
the plants have reached the height of about six inches,

more earth may be added in proportion to the strength
of the variety, and as the plants grow the operation
should be repeated, till the old tubers are buried to the

depth of about nine inches, especial care being taken

not to break or bruise the foliage while earthing.

The old rough-and-ready plan of allowing the

plant to grow twelve or fifteen inches high before

earthing, and then adding all the earth at one time,

is bad both in theory and practice, for the plant sus-

tains thereby a severe check, and it is no unusual thing
to see plants under this treatment flagging for several

days if the sun is bright and warm. The reason of

this is that the resources of the plant have become

limited in consequence of the injury that has been done

to its source of supply, for by this time the rootlets of

the plant would be spread over the entire surface in

search of food, and consequently when the plants are

earthed, the rootlets are cut and broken in all direc-

tions, and the foliage also coming in for its share of

damage, the plant has a part of its work to do over

again.

Adding the earth at brief intervals to the stems
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of the plant possesses advantages which far outweigh

any extra labour that it might occasion. In the first

place it destroys all weeds as soon as they make their

appearance, and disturbs the insect life that is often so

destructive to the potato crop ;
it also encourages the

development of rootlets and tubers from that part of

the stem that has been buried by the soil, thereby in-

vigorating the plant and augmenting its production.

It is well known to those who grow potatoes for exhi-

bition, that upon soils that have the least claim to

tenacity, the cleanest and handsomest tubers are as a

rule formed in the soil that has been placed round the

plant by earthing ; and the cause of this is obvious, for

by moving the soil from time to time it becomes warm

by the sun's rays, and by placing it in thin layers round

the plant, the absorbent root surface is also increased,

which gives the plant the greater opportunity of ob-

taining all the elements of food requisite for its de-

velopment ; for plants do not take up their inorganic
constituents in solution, but by root attraction, and the

more the soil becomes pulverised and friable, the better

able will the roots be to ramify and search it in every

part, thus bringing the spongioles of the rootlets in

direct communication with the elements of the food of

the plant.
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CHAPTEE VII.

RAISING NEW VARIETIES FROM SEED HYBRIDISING OR
CROSS - BREEDING CULTIVATION OF SEEDLINGS PROPA-
GATING BY CUTTINGS.

IN raising new and improved varieties of potatoes from

seed great care and patience are involved. All kinds

of plants that have been improved by crossing have a

tendency to degenerate, or fall back into their original

state, and the potato possibly possesses this tendency to

a greater degree than most plants ; therefore it is almost

useless to gather the seed-balls and sow the seed of

varieties that have not been judiciously crossed, or

hybridised, as it is usually called, for it has been calcu-

lated that not one seed in twenty thousand that have

been left to chance will produce an improved variety.

In endeavouring to raise improved varieties from seed

the ideal potato should be firmly fixed in the mind, and

the operator should have a clear conception of what he

wishes to obtain, and then choose those varieties for

crossing that possess the desired qualities which he

wishes to concentrate in one.

Hybridisation, or, more strictly speaking in the

case of the potato, cross-breeding, is in itself a very

simple process. Having selected the varieties to be

crossed, the seed-bearing parent first requires atten-

tion. As soon as the plant shows its flower buds



.-
(

HYBRIDISING. 47

they should all be removed except those which are

to be impregnated, and when the flowers open the

stamens should be removed with a pair of sharp

scissors, taking care not to injure the pistil. The

truss of bloom should be tied to a stake, and covered

over with a piece of gauze, to prevent premature fer-

tilisation by insect agency. In about two days after

the flowers have opened, if the weather be favourable,

they will be in a fit state for impregnation. A flower

should then be taken from the plant which is to be the

father of the future seedlings, and the pollen from its

anthers carefully applied to the pistil of the plant that

is to be the mother, or seed-bearing parent.

The operation should be performed in fine weather,

and, unless the operator is well acquainted with the pro-

cess, it should be repeated the next day to ensure satis-

factory results. As soon as fertilisation has taken place,

which will probably be within a few hours after the

pollen has been applied, the netting and stake may be

removed.

It is very rare that a seedling is obtained which

represents the two parents in a perfectly intermediate

degree ; the general habit is usually that of the mother,
or seed-bearing parent, while the colour of the flowers

and tubers generally resembles the male plant. Although
no absolute principle can be laid down, as a rule the

plant that possesses the strongest habit and constitution

should be made the seed-bearing parent.
When it is desirable to cross those varieties which

seldom produce seed-balls, the young tubers should be
removed from the root as soon as formed, and the

whole energy of the plant is then devoted to perfecting
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its fruits, and by this means seed may often be obtained

from varieties which, under ordinary culture, seldom

bring their fruit to perfection.

The seed-balls should be gathered as soon as ripe,

and the seed sown early in February in well-drained seed-

pans or boxes filled with sandy loam, and placed in a

little heat. When the seedlings are large enough to

handle, they should be pricked out singly, and gradually
hardened off, and as soon as safe from frost they should

be planted out in a well-drained soil.

It usually takes three years to ascertain the true

value of the seedlings. The first year they will produce
tubers about the size of a walnut ; the best shaped of

these should be selected and carefully stored for plant-

ing the next spring, when they should be planted at

the usual time, bestowing on them the same care and

culture as on the general crop. The best shaped tubers

should be again selected for planting the ensuing spring,

and under favourable circumstances the true character

of the seedlings will be then fully developed.
If the experimentalist has succeeded in obtaining

an improved variety, the fourth year he would naturally

wish to raise as large a crop as possible, so as to be able

to place it in the market the following year. For a

really good variety there is always a great demand, and

a good price can be realised. The first season of Snow-

flake being sent out the price was twelve shillings per

pound, yet the supply was not equal to the demand.

When the object is to obtain as large a quantity as

possible from a given weight of seed, propagating by

cuttings will be found most advantageous. We will

take for example 1 Ib. of potatoes, consisting of 4 tubers,
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averaging 12 eyes each, making a total of 48 eyes.

The eye of the potato consists of several buds, usually
from two to six ; and when planted in the usual way

only one, or at the most two, buds start into growth,
the rest lying dormant; but when the eye is sub-

divided into as many sets as there are buds, every germ

Fig. 8. A CUTTING OP THE POTATO PLANT, READY FOR INSERTION.

is brought into active growth. Taking as an average
three buds to each eye would give 144 sets from the one

pound of tubers. The sets being small should be care-

fully planted, early in February, in 3-inch pots, in a light

rich soil, and placed in a warm frame where the tem-

perature is about 50, giving but little water until the
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sets have commenced to grow. When the plants have

reached the height of about six inches their tops (see Fig.

8) should be taken off and inserted in single pots, and

then plunged in a bottom heat of about 70, when they

Tig. 9. THE CUTTING WHEN STRUCK READY FOR PLANTING Our.

A Rootlets.

B Stolons from which the tubers are produced.

will strike freely. As soon as these cuttings have grown
to a sufficient height their tops may be removed, and also
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the side shoots that will have grown from the original

sets, and struck in the same manner. They should

be gradually hardened off and planted in the open

ground, in May, in rich, well-prepared soil. By this

means an immense number of plants can be raised

from the one pound of tubers ready for planting out at

the proper season, and at the least from three to four

thousand pounds of potatoes could easily be grown from

one pound of seed, bv this method, in one season.
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CHAPTER VIII.

THE DISEASE OPINIONS RESPECTING ITS CAUSE REMEDIES

ADVOCATED AMMONIA, ITS EFFECTS GOOD CULTURE A

PREVENTIVE BEST MEANS OF SECURING THE CROP.

IT is usually during the month of July that the

potato disease attacks the plant, and potato-growers

look with some anxiety for the first fatal spot on the

foliage.

The present generation know hut little of the dis-

may, sorrow., and suffering caused hy the disease when it

appeared in its most virulent form in 1845-6. Distress

amongst the working classes was extreme, and the

country was agitating for the repeal of those noxious

corn laws that taxed the people's bread. Providence,

too, seemed unkind, for the corn crops of the two pre-

vious years had been short, and the summer of 1 845

was unusually sunless, wet, and cold, and therefore

unfavourable for the development of vegetation.

For a few days in July the weather somewhat im-

proved, and the hopes of the husbandman were raised

thereby. It was just at this time that it was noticed

that there was 'something wrong' with the potato crop,

and so rapidly did the malady spread, that it was not

noticed in many parts until the tops of the potatoes

were quite black, and it was at first thought that they

had been cut down by a frost. But in a few days the
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truth broke in upon the minds of men, and a cry was

heard throughout the length and breadth of the land,

that a murrain was destroying the potato crop ; and so

great was the distress, and so unsettled were men's

minds, that the leaders of the political party of that

time, who had so strongly opposed the abolition of the

corn laws, had to reconsider their previous decision, and

to pass those very laws they had so long opposed, viz.

the opening of our ports for the free admission of corn ;

so that this little parasite that annually makes such

havoc in our potato crops, and which has baffled both the

scientific and the practical world, also turned the politi-

cal parties of England topsy-turvy.

But it was in Ireland that the whole force of the

calamity was felt, the rural population almost entirely

depending upon the potato crop for their sustenance.

Father Mathew describes, in few but graphic words,

the state of the country at this time. He says :
' On

the 27th of July I passed from Cork to Dublin, and

this doomed plant bloomed in all the luxuriance of an

abundant harvest. Keturning on the 3rd of August
I beheld one wide waste of putrefying vegetation. In

many places the wretched people were seated on the

fences of their decaying gardens, wringing their hands

and bewailing bitterly the destruction that had left

them foodless.'

The famine that followed, the assistance sent from

this country, and the exodus of a large portion of the

people, are now matters of history ; but, as if to verify

the old proverb
' It is an ill wind that blows no one

any good,' of the thousands that sought new homes

in America, there are many, now owners of happy
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and prosperous homesteads, who date their success in

life from the stern necessity which drove them from

their native land.

For more than thirty years this disease has caused

great loss in our potato crops,- as each year has been

more or less favourable to its development, without any

remedy having been discovered whereby its ravages
could be stopped.

During all these years Practice had been anxiously

looking to Science for information as to the nature and

cause of the disease, although practical men did not

neglect their own duty in the matter; and surely

they have a just cause of complaint against science,

for instead of throwing light on the subject, it became

the more mystified, on account of the diversity of

opinion amongst scientific men respecting it
; for until

the discovery of the resting-spores in 1876, nothing
was known for certainty as to the nature of the disease.

It is true, the Eev. M. J. Berkeley believed the

disease to be of fungoid origin, and put forth his

views in a very able memoir ; but it was not recognised
as an established fact until the discovery of the rest-

ing-spores by Worthington Gr. Smith.

Berkeley, Lindley, Playfair, Decaisne, Graham,

Phillips, Cox, Morren, and many other writers on this

subject, differ widely in their opinions respecting the

nature and cause of the disease.

In 1846 a book, dedicated to the late Prince Con-

sort, was published by the late Alfred Smee, F.R.S.,

in which, after giving some useful information on the

individuality, chemistry, and uses of the potato, he

states: 'This disease in the potato is mortification or
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gangrene in the truest sense of the term.' Then, after

demonstrating that this gangrene may continue its

ravages in any part of the plant from its leaflets to

its tubers, thereby causing its destruction, he looks

round for the cause of the malady, and, completely

to his own satisfaction, he finds it in an aphis, the

Aphis Rapae of Curtis, which he renames '

VastatorJ

and a more formidable vastator to vegetation has

never been conjured up in the mind of man, and

before which the Colorado Beetle sinks into insig-

nificance. He remarks that when these aphides have

destroyed one field of plants, they fly away in a vast

cloud to some new locality, there to recommence their

ravages.

The constitutional-malady theory is advocated by

many gentlemen whose names as potato-culturists

stand high. These were led by Boyne, and followed

by such men as the late Messrs. Paterson of Dundee

and Eccles Haigh of Liverpool, both ardent believers

and workers in this theory.

The principle they advocate as a remedy for the dis-

ease is the raising ofnew varieties by seed from the wild

potato crossed with varieties now in cultivation, believing

that,in consequence of the potato having been so greatly

improved in quality and productive powers, its consti-

tution has become weakened, and hence the disease fol-

lows as a matter of course. But they ignore the fapt

that the disease is known to exist in the wild varieties

themselves ; neither do they appear to take into con-

sideration the thousands of seedlings that are annually
raised both in this country and America.

Soon after the disease first made its appearance, an
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American gentleman, Mr. Goodrich of Utica, raised

many thousands of seedlings, crosses between the wild

varieties and kinds then in cultivation, and it is from

this stock that nearly all the new varieties were raised

that have been introduced into this country from

America during the last few years ;
and no one who has

grown them can say that they are disease-proof.

Since the discovery of the resting-spores of the

fungus (Peronospora infestans) by Worthington Smith,
the belief that the fungus is the cause and not the re-

sult of the disease has become general, although not

universal ; for as late as January of the present year,

a gentleman lecturing at Maidstone on the subject,

exhibited an insect to whose ravages he attributed the

disease ; and Mr. S. Wood, in his lately published
' Multum-in-Parvo Gardening,' states :

' And I main-

tain that it (the disease) is the effect of atmospheric

influences, without the shadow of a doubt.'

Innumerable remedies have been put forward as

cures or preventives of the disease, but so far all have

failed. When the nature of a disease is known, a

remedy is usually found to counteract its influence, so

that when Mr. W. G-. Smith sent out his compound
called '

Sams,' which was to be at once 'a fertiliser,

an insecticide, and disease-preventive,' great hopes
were entertained that, as he had conclusively proved
the fungus to be the cause of the disease, he had also

discovered a remedy whereby, at least, its ravages might
be checked. * Salus

' was used by a great number of

potato-growers, but, like all other nostrums that have

yet been invented, it utterly failed either to prevent
the disease or stop its progress.
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As up to the present time neither science nor practice

has discovered any remedy or preventive for this disease,

we have to fall back upon experience acquired during
the past ;

and by carefully noting the appearance and

development of the malady, under the different forms

and methods of culture, we must at least gain some

knowledge by which we may profit in the future.

The fungus attacks the potato plant at all stages of

its growth, but usually spreads with greater rapidity at

that period which may be called the turn of life of the

plant, that is, when the constituents collected and

stored by the plant in its foliage are transformed into

constituents of the tuber, there to form, as in all

tuberous-rooted plants, nutriment for the next season's

development ; and although different varieties may be

growing side by side it does not follow that they are all

attacked simultaneously.

Though the potato plant often makes strong and

vigorous growth in damp situations, and upon land that

is badly drained, and from which large and abundant

crops are sometimes obtained, the success of the crop
in such situations almost entirely depends on the season.

Should the weather be dry and warm at that period when

the plant is most susceptible to attack (thus allowing it

to perfect its growth, and ripen its tubers) all is well ;

but should the weather prove the reverse, the chances

are that the crop will be entirely destroyed, for such

positions appear to be the very home of the disease.

Of all the elementary constituents that form a por-

tion of the food of the potato plant, ammonia appears
to hold the most conspicuous position with respect

to the attack and spread of the fungus ;
in fact, com-
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bined with moisture, it appears to be the one thing

absolutely necessary for its development.

Nothing has been more conclusively proved by prac-

tice upon this point, than that manures which contain

a large amount of ammonia, and nitrogenous matter,

accelerate the attack of the disease, and promote its

destructive properties. Crops that have been manured

with raw or fresh farmyard dung, night-soil, guano,
or any fresh animal substances that are rich in am-

monia, are always the first to be attacked, and suffer

most, the entire crop being often destroyed.

Its destructive properties are often most conspicuous

immediately after a thunder-storm (it was at one time

the popular belief that the disease was caused by the elec-

tricity in the air), particularly if the weather previously

has been hot and dry. The action of the ammonia

contained in the manure has become limited by the

lack of moisture ; but immediately the moisture has

been supplied by the rain, decomposition of the manure

is carried on with greater rapidity, the ammonia is

set free, and passes into the air by evaporation. The

plant is consequently surrounded by a warm humid

atmosphere which contains ammonia in excess.

By examining a leaf of the potato plant, it will be

seen that its breathing pores are situated principally

on its under surface, well adapting it for absorbing the

gaseous elements as they arise from the soil.

The parasite always attacks the plant on the under

side of the leaves,
'

never,' says Mr. W. Of. Smith,
'

appearing on the upper surface, which is impervious to

its attacks The whole of the leaves' mouths, or

breathing-pores, soon become completely choked up.
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.... The fungus stems protrude from its mouths, and

prevent the emission of perspiration ;
the potato plant

thus gets surcharged with moisture, which rots the stems

and leaves, whilst, the mycelium preys upon the tissues.'

J :g. 1C. 1 oTATo-LiSEAt-E FUNGUS (I'efonospora i/i/estana) IN SITU x 150 DIAM.

(Camera lucida).

A A, thickness of lamina of leaf
; c c, Stomata, or breathing-pores ; D D, Hairs on

leaf; E E, Threads of Peronospora infestans ; F F, Spores; G G, Privileged spores,

containing ciliated zoospores ; which are seen free at H H.
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When the plant is attacked by the fungus the my-
celial threads spread rapidly through the whole plant,

passing down the stems into the tubers in an incredibly

short space of time, its progress being no doubt ac-

celerated by the attractive or absorbent powers of the

tubers at this special period of their growth.
We have therefore learnt by experience that the

disease is most destructive to the potato under certain

conditions, namely: when growing in low and moist

situations ; upon land that is undrained ;
in shady posi-

tions, where the sun and air have not free access
; upon

soils to which manures 'have been applied that contain

a large amount of ammonia, which causes a rank, gross

growth in the haulm and foliage, rendering it an easy

prey to the fungus ; and that the disease is usually most

fatal to the plant at that period when the foliage has

reached the maximum of its growth, and what is called

the ripening of the tubers is just commencing, at which

time they are most active collecting and storing up
the constituents that constitute the quality of the

potato ; and practical experience has likewise taught us

under what theory and mode of culture the effects of

the disease may be reduced to a minimum, and by
what means a large crop of sound potatoes can be pro-

duced.

Mr. Peter McKinlay, who is well known as one of

the most successful potato-growers of the day, writing

in the ' Gardener's Magazine,' states :
' As for disease I

have ceased to calculate on its occurrence, for long ob-

servation and practical experience have taught me
that good cultivation is an effectual preventive, for in

the worst seasons it will ensure profitable crops.'
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As we cannot always choose the situation and soil

in which we intend to grow our crops, we must to a

certain extent be governed by circumstances, and adapt
our practice thereto. If the soil upon which potatoes

are to be grown is light, or free, and well- drained, we

possess the first thing requisite for the well-being of

the plant ; everything else, season excepted, depends

upon our method of culture. Where the soil is poor
or deficient of those inorganic constituents of which

the plant is composed, they must be supplied by

manuring.

But, it may be asked, what is a poor soil ? A soil is

either rich or poor, according as it possesses the neces-

sary properties to bring to maturity the particular

plant that is to be grown upon it, and the term
'

manuring
'

means, supplying those constituents of

which that plant is composed,
It is not the requisite constituents of the plant,

present in the soil, that promote the attack and spread
of the disease, but the superfluous elementary sub-

stances that may have been supplied under the name of

manure, which, by over-stimulating the plant, cause it

to grow away from its natural habit. The haulm and

foliage consequently become coarse and rank, the supply
of woody fibre is small, the cells of the plant are large
and their walls weak, and the plant is in a state of

natural debility, caused by an excess of stimulating

matter, and hence it becomes an easy prey to the fungus.
I have elsewhere stated the kinds of manure and

the method of applying them that are most likely to

ensure a good crop of tubers, and also by what mechani-

cal means the soil is best prepared, and I only allude
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to the subject here in reference to its bearing on the

disease.

That the potato crop depends to a great extent

upon the state of the weather is beyond doubt. Should

it prove dry and warm during June and July, the

early and second early varieties would probably escape,
or only suffer to a very limited extent, except in un-

favourable situations. But when heavy rains or thunder-

storms prevail at that season, the potato is sure to
'

suffer more or less from the disease in most situations.

We gather from Mr. Carruthers' able report of the

disease-proof potato competition, instituted by the

Koyal Agricultural Society of England in 1874, that

the potato crops suffered more severely from the disease

in Ireland, and on the western side of Great Britain

than on the eastern side, owing to the rainfall being
far greater in the former localities than in the latter

;

and also that the plant was comparatively free from

disease upon soils naturally or artificially well drained,

and where no strong stimulating manures had been

used.

Next it has to be considered which varieties are

most able to resist the disease, and what are the best

means of saving the crop, when they are once attacked.

Late kinds usually suffer to a far greater extent than

early or second early varieties, on account of their not

ripening their tubers before the autumnal rains set in.

Early varieties, as a rule, are not large croppers, but

they generally escape the disease if planted early, and

lifted as soon as they are ripe. Of second earlies, there

is a great number of varieties, and amongst them are

found some of the finest kinds and heaviest croppers in
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cultivation ; many of them being also good keepers.

Of these Snowflake may be taken as a specimen. It is

at the present time, when well cultivated, the finest

potato grown, and is fit for use ten months in >the

year, namely, from August to May. Like most of

'

Fig. 11. SNOWFLAKE. Showing its habit of growth from a single eye.

the American varieties, it possesses the qualities of

very rapid growth, and early development of the young
tubers, so that by the time the disease makes its ap-

pearance (usually about the middle of July) they will

have reached their full growth, and it is our own fault

if they are allowed to rot, for though we cannot cure
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the disease, we can, to a great extent, control its

effects.

As soon as it is perceived that the fungus has at-

tacked the foliage of the plants, those varieties that are

nearest maturity should be immediately lifted; that

is, providing the skin of the tubers is firm enough to

prevent injury from rubbing or bruising during the

lifting. Of those sorts that are not so forward, the

haulm should be pulled up, and, to be effective, this

must be done on the very first appearance of the

disease, for if the fungus is allowed to spread in the

foliage, and pass down the stems into the roots, it is of

Fig. 12. Peronospora infestans, SPORE GERMINATING, ENLARGED 400 DIAMETERS.

Showing a section through the stalk of a Potato-plant, with a single mature spore

germinating upon the surface, its mycelium penetrating the epidermis M, and

cortical layer N N.

no use whatever to destroy the tops, for when once the

mycelial threads of the fungus have entered the tuber,

its destruction is certain. Though the presence of the

fungus may not be apparent when the potato is lifted,

in a short time it will spread through the cells of the

tuber, which will speedily become useless.
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When once the parasite has attacked the plant,

there are no means of saving the crop but by lifting

the tubers or destroying the haulm before the fungus
reaches the tubers. I cannot too strongly urge the

adoption of this principle, having proved its efficacy

for the past twelve years. During that time I have

grown every potato of any note in cultivation, under

all the principal methods of culture usually adopted.
I have also tried, with more or less success, most of

the remedies advocated by both scientific and practical

men as palliatives or cures of the disease; and the

system that I have found most successful in producing
a sound and remunerative crop, is, planting principally

second early varieties, and lifting the tubers, or de-

stroying the haulm, immediately the disease makes its

appearance.
I am certain that if this principle were more

generally carried out, we should not hear of so many
crops being partially or entirely destroyed by the

disease, and many of the thousands of tons of tubers

that are annually wasted would be available as food, and

a large amount of money that is now lost would pass
into the pockets of the growers.
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CHAPTER IX.

STORING KEEPING SEED TUBEES DURING WINTER CHANGE
OP SEED STORING LATE VARIETIES CLAMPING.

WHEN the crops are lifted they should be laid in a dry

place and allowed to remain for some time before they
are finally stored for the winter ; a little straw or litter

of any kind thrown over them will exclude light and

air, while allowing the moisture to escape. In about a

month they should be moved and carefully looked over,

by which time the disease will have shown itself in

any of the tubers that were touched by it before

lifting.

This would be the best time to select the seed for

planting the following spring. For whole sets, the

tubers should be selected of as even a size as possible,

each weighing from three to four ounces. For the

single eye principle, large and well-shaped tubers should

be chosen, bearing in mind that with single eyes a

much smaller quantity of seed will suffice to plant an

equal extent of ground than if whole tubers were

planted, and this is often of importance where stowage

room is limited.

A successful crop depends to a great extent upon
the care bestowed on the seed tubers, and the way in

which they have been kept during the winter months.

If the eyes are allowed to start into premature growth
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(thereby losing a part of their vitality by too early

development) they will have lost the first principle

that encourages a quick and vigorous growth.

The tubers should be placed in such a position that

they can be turned over from time to time, and the air

allowed to circulate amongst them, which will harden

the eyes, and prevent them from starting into growth
too early. In early spring, when the eyes have com-

menced to grow, every care should be taken that the

young shoots are not injured, for the crop is never so

early nor abundant from sets of which the first growth
of the eyes has been destroyed.

One of the best plans for keeping the seed tubers in

good condition is to store them in a well-ventilated

cellar or room, where they will be perfectly safe from

frost, and in which as equal a temperature as possible

of about 45 can be maintained. A small cellar or room
can be made to hold a large quantity of seed, by having
thin open shelves arranged round the walls, three feet

wide, and about fifteen inches apart, one above another,

upon which the tubers should be thinly spread ; always

keeping the varieties separate. In mild weather the

ventilators should be opened, so as to allow a free cir-

culation of air, which will cause the first growth of the

eyes to be thick and sturdy, and not easily broken off

from the tubers.

If the seed tubers have been well kept, by the time

of planting the eyes of the early varieties will have started

about half an inch, the sprouts being nearly as thick as

one's finger. Small rootlets will have commenced to

form at the base, only waiting to be brought into contact

with the soil to start into active growth.
F'J
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Change of seed is advocated by many, both as a

partial remedy for the disease, and as being beneficial

to the general crop. It is supposed that seed that has

been grown in a totally different locality and soil, will

produce a heavier crop than seed that has been grown
in the same soil for several years.

It is difficult to see upon what principle this theory

can be advocated, or what extraordinary influences are

brought to bear upon the germ of the eye of a potato

that, having been grown upon, say, a chalky soil, is

the following season transferred to a vegetable mould ;

seeing that the constituents of the tuber serve only to

sustain the growth of the eye until the young plant is

capable of taking up and assimilating nutritious matter

for itself; that is, as soon as the foliage of the plant has

penetrated into the atmosphere, when assimilation im-

mediately commences.

However well the principle of change of seed may
sound in theory, when reduced to practice it is, I think,

impossible to be substantiated. That a change of seed

is desirable when the plant has been badly cultivated,

and the tubers still worse kept during the winter, is

beyond doubt, for the simple reason that the con-

stitution of the plant has become impaired by bad

culture.

A few years ago I had a firm belief in the efficacy

of change of seed, but I have learnt from practical ex-

perience that abundant crops of sound tubers can be

grown from the self-saved seed for years, if only the

plant is well cultivated, and a little care is exercised

in the selection and keeping of the seed.

I grow all the principal American varieties that
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have been introduced into this country during the past

fifteen years. My present stock is the produce of one

pound of seed of each kind, bought the first year they

were sent out, and I have no hesitation in saying that

instead of degenerating they have most certainly im-

proved. Their vigorous constitutions are not impaired,

and they crop as heavily as the first year after they

were sent across the Atlantic. The quality of the

tubers is also improved, the flesh being finer grained
and softer to the palate, equalling the best of our Eng-
lish varieties in flavour while far surpassing them in

cropping qualities.

The cooking qualities of late varieties of potatoes

are greatly influenced by the manner in which they are

kept during the winter months. If they are stored in

damp positions, or in large earth clamps, and allowed to

lie too long without being moved, the eyes start into

growth, and producing shoots several inches long, ulti-

mately become matted together with their own growth.

Potatoes that have passed through this ordeal lose both

their quality and flavour, and are consequently unfit

for cooking purposes and useless for seed.

Potatoes should be stored in a dry situation, where

a low and even temperature can be maintained. Cellars

or sheds are excellent for this purpose, as the potatoes
are then accessible at all times, and the operation of

turning and looking them over can be performed when
the weather is unfavourable for out-door occupations.

When stowage room is limited and out-door clamp-

ing has to be resorted to, the north side of a wall or

any building is a good situation for making the clamp.
The north side is preferable to any other on account of
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the absence of sun, which renders the temperature
lower and also more equal. Coal ashes should be

spread over the ground to the depth of from four to six

inches. These will absorb the moisture arising from

the soil, and form a dry bed, on which the potatoes

should be laid, heaping the latter against the wall,

which will thus form one side of the clamp. If the

wall is not of sufficient thickness to exclude frost, a

good layer of straw should be placed between the wall

and the tubers.
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Fig. 13. POTATOES CLAMPED READY FOR COVERING.

A covering, at once simple and effectual, can be

made with only a few feather-edged weather boards,

and some pieces of wood, say three, to answer as

rafters for the boards to rest on. One end of each

rafter should be placed against the wall, above the

potatoes, the other resting upon a brick placed on the

ground beyond the clamp. The boards should then be

nailed on the rafters, beginning at the bottom and

working upwards, the top board being let into a joint

of the wall about a quarter of an inch to carry off the
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water that would otherwise run down the wall into the

clamp. This covering, while being perfectly water-

proof, is removable at pleasure, and when not in use it

can be easily taken to pieces and put away in a very

small space.

If the tubers are not dry at the time of clamping

they should be lightly covered with litter, and the boards

placed over them, the ends being left open to allow a

free circulation of air. This would also give the oppor-

tunity of looking over the potatoes, before finally cover-

ing them up for the winter, to make sure that no

diseased tubers had been stored amongst them.

Fig. 14. THE CLAMP WHEN FINALLY COVERED.

When finally covering in the clamp a thick layer of

straw, hay, or bracken should be placed immediately on

the potatoes. On this, soil or dry ashes should be spread
about four inches thick, and the boards placed over all.

During very severe weather the ends should be blocked

with litter, and covered with earth.
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CHAPTER X.

EXHIBITING POTATOES INTERNATIONAL EXHIBITIONS NUM-
BER OF VARIETIES SHOWN IN 1876 VARIETIES SHOWN IN

FIRST PRIZE COLLECTIONS IN- 3878 JUDGING POTATOES-
SELECTING TUBERS FOR EXHIBITION PACKING ARRANGE-
MENT OF COLLECTIONS SPECIMEN COLLECTIONS LIST OF

VARIETIES SHOWN AT THE INTERNATIONAL EXHIBITION OF

1878 SELECTED VARIETIES.

THE annual International Potato Exhibitions, organised
with a view to improving the culture of the potato and

favouring the introduction of new varieties, have, during
the past four years, been most successful. Never

before in the history of the potato had there been

brought together so great a number of dishes and va-

riety of kinds of such high quality as were to be seen

at the exhibitions held at the Alexandra Palace in

1875-6, at the Royal Aquarium in 1877, and at the

Crystal Palace in 1878.

The impetus given to potato culture by the holding
of these exhibitions has been universal. Not only in

those who exhibit their products has the spirit of im-

proved culture been stimulated, but also in the general

public who visited those shows from all parts of the

United Kingdom, and there saw, many for the first

time, what splendid results could be achieved, and what

beauty of form and symmetry of shape the potato-

tubers are capable of assuming when brought under

first-class cultivation.
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That these exhibitions have also been the means of

introducing a great number of new varieties is evident

from the increasing number of new kinds that are now

sent out year by year, and by the ready sale and high

prices they realise. For an improved variety the de-

Fig. 15. MANHATTAN. Introduced 1878.

mand is sure to be great, so that it soon becomes

distributed throughout the country, to the pecuniary

advantage of the raiser, who has, moreover, the satisfac-

tion of knowing that he has conferred a benefit upon
the public at large, and more especially upon the

masses of the working classes.

That the International Potato Exhibitions have

done a vast amount of good by encouraging the best

methods of culture and the introduction of improved
varieties is indisputable ; but it is likewise true that

they have also been the means of introducing a number

of varieties whose only recommendation is that they

possess a handsome appearance, and are therefore,
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according to the present system of judging potatoes,

desirable for the exhibition table. If these exhibitions

are to continue and increase in usefulness, and to be

raised above the mere repetition of an annual display

of so many hundred dishes of potatoes, means must be

devised whereby the general growers can obtain some

information respecting the habit and productiveness of

the several exhibits. It does not necessarily follow,

because a certain variety of potato has been awarded

the highest honours at the show, that it is a good or

desirable kind to grow for general purposes ; but it

shows that it is a variety of good appearance, and of a

size that meets the approbation of the judges for the

time being, and is therefore no criterion as to its quality

and productiveness. A good illustration of this was

given at the show of 1876, when Eed Emperor took the

lead of the English varieties, and again, in 1878, when

International held the premier place. These, while

being respectively the handsomest red round, and white

kidney, grown, are quite second-rate in quality.

At the International Potato Show of 1876 there were

exhibited 1,767 dishes, not including several hundred

dishes not for competition. English varieties were re-

presented by 1,076 dishes, comprising 204 named sorts

and 30 unnamed seedlings. Of these Eed Emperor headed

the list with 52 samples, followed by Model, Paterson's

Victoria, Porter's Excelsior, and Eector of Woodstock,
with 47, 46, 45, and 44 dishes respectively. Of Ameri-

can kinds there were 668 dishes, including 34 varieties.

Snowflake was represented by nearly double the number

of dishes of any other variety shown, there being no

less than 104 samples, and as it maintained this supre-
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macy in 1 877-8, it would seem to indicate that in public

opinion it stands at the head of all varieties for exhibi-

tion. Of four other American sorts, more than fifty

samples of each were shown ; these were Brownell's

Beauty, Early Vermont, Redskin Flourball, and Bresee's

Prolific.

Fig. 16. BROWNELL'S BEAITTY.

Although at the International Potato Exhibition of

the present year (1878), which was held in conjunction
with the Great Autumnal Fruit Show at the Crystal

Palace, the number of dishes and varieties of potatoes
shown was not so great as in some previous years, the

cause is in nowise attributable to lack of interest being
taken in the show by potato-growers generally, but

rather to the fact that growers have found that many
of the varieties they had believed to be amongst the

best in cultivation could not stand the test when

placed by the side of newer kinds. Hence we find that

no less than 80 varieties that were shown in 1876 have

entirely disappeared from the exhibition table, and
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many other of the older kinds nearly so, and in all

probability in a year or two they will also have passed

away, giving place to the new and improved kinds that

are being annually introduced. During the past two

years no less than 40 new English, and 13 American

varieties, have been added to our list of exhibition

potatoes.

Fig. 17. TRIUMPH. Introduced 1878.

At no previous exhibition have the various collections

staged been of such high quality and superior style, nor

the competition so- keen, as at this show, there being

scarcely a bad dish placed on the tables, many of the

collections being of such nearly equal merit in every

respect as to give the judges some difficulty in making
the awards.

The following are the varieties shown in the col-

lections that took the first prizes in the principal

classes :
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CLASS A. 24 Varieties.

Ashtop Fluke King of Potatoes

Beauty of Hebron Lady Webster
Beckenham Beauty Late Kose
Blanchard Onwards
Brownell's Superior Porter's Excelsior

Cambridgeshire Kidney Eector of Woodstock
Carter's Breadfruit Eed Emperor
Early King Schoolmaster

Early Vermont Shelburne

Edgcott Seedling Snowflake

Grampian Trophy
International Kidney Woodstock Kidney

CLASS B. 18 Varieties.

Beauty of Hebron International Kidney
Bresee's Peerless Lady Webster
Brownell's Superior Magnum Bonum
Burbank's Seedling Manhattan
Carter's Breadfruit Norfolk Giant
Coldstream Redskin Flourball
Covent Garden Perfection Schoolmaster

Early Goodrich Snowflake

Early King Vermont Beauty

CLASS C. 12 Varieties (English).

Lapstone Royal Ashleaf

Magnum Bonum Salmon Kidney
Princess of Wales Schoolmaster
Rector of Woodstock Scotch Blue
Red Fluke Walnut Leaf Kidney
Red Regent Wonderful Red Kidney

CLASS D. 9 Varieties (American).

Beauty of Hebron Early Goodrich
Bresee's Peerless Early Vermont
Bresee's Prolific Snowflake
Brownell's Beauty Trophy
Brownell's Superior

CLASS G. 6 Varieties (New).

Beauty of Hebron Manhattan
Beauty of Kent Triumph
Early King Trophy

At the present time, when so many new and im-

proved varieties are being annually introduced, judging
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potatoes is a subject that requires a wide extent of

practical knowledge. A judge should not only know
what a good potato is, but he should also have a prac-
tical knowledge of at least all the principal kinds in

cultivation, and be well acquainted with their habit

of growth, productive powers, and the table qualities of

the tubers.

The principle by which potatoes are usually judged
is by a standard of nine points, thus : three points for

size, three for shape, and three for appearance and

quality, ignoring entirely the productive powers, which

should be one of the first considerations, for no matter

how handsome in shape and appearance the tubers may
be, if the variety is of a weak constitution, and its

tubers are but sparingly produced, it can only be con-

sidered a second-rate kind.

With the addition of such a large number of new
varieties to the list of those already in cultivation, the

standard by which potatoes are judged should be raised

to such a position, that not only size, shape, and quality

be taken into consideration by the judges, but also

the general habit and productive powers of each variety.

This could be done by raising the number of points to

ten, and dividing them in the following manner : Two

points to size, two to quality, two to shape, two to

habit, and two to productive powers ; and the points

would be disposed of as follows. To begin with size,

a potato is either small, medium, full-sized, large,

or very large. To samples considered under-sized, no

point should be given ; to medium samples one point ;

to full-sized, i.e. the size at which each variety is at

its best, two points ; to large samples, that is, when the
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tubers approach to coarseness, one point ;
and to very

large and coarse samples no point should be given, as

they are of no more value than small potatoes, being

useless except to the baker, or for feeding cattle. In

the case of quality, a potato is either good, bad, or of

second-rate quality, and the points would be disposed

of accordingly : bad, no point ; second-rate, one point ;

good, two points ;
and the same rule of judging would

apply to shape, habit, and productiveness.

If this standard of judging were adopted, many of

what may be called the ' ornamental
'

varieties having
little to recommend them except their attractive ap-

pearance would gradually pass out of cultivation, and

the awarding of the prizes would then be a guide to the

general cultivator, as only those kinds that are useful

as well as ornamental would occupy the most prominent

positions.

Amongst the immense number of varieties of the

potato grown at the present day, there are to be found

varieties of all shades of character good, bad, and

indifferent. There is also a large class that may well

be called '

fancy kinds
'

: kinds that produce tubers of

handsome shape and appearance, and of first-class

quality, but the tubers are so sparingly produced, or of

so small a size, as to make them unprofitable to grow,
and of little value except to the epicure. These are

well represented by Bountiful. Another class of potato

produces abundant crops of handsome tubers, but of such

inferior quality as to render them useless for general

purposes. Of these the Blanchard is a good type.

Growing potatoes solely for show purposes, and using

special means for their production, is a most objection-
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able practice, and one that defeats the very end and

aim of these exhibitions, which is to elevate the general
character of the potato, and to encourage the produc-
tion of first-class tubers under such forms and methods of

culture as can be carried out by all growers. The object

of the culturist should be, to obtain as heavy a crop as

possible of such a quality that tubers could be selected

capable of holding their own at any exhibition table.

Potato-tubers for exhibition should be of as even a

size as possible, and fairly represent the variety to

Fig. 18. SCHOOLMASTER.

which they belong. They should be of an even and

symmetrical shape, clear-skinned, free from blotches,

eyes shallow, and if a smooth variety the skins should

be bright and clear. Rough-skinned kinds, of which

Schoolmaster is a good type, should be shown in a good

clean condition, but no endeavour should be made to

give it a smooth appearance : for a rough-coated variety

with a smooth skin is just as much out of place upon
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the exhibition table as a smooth variety shown with a

rough skin, which would in all probability be passed

over by the judges.

No absolute rule can be laid down respecting the

size of the samples, which should vary in accordance

with the average size of the variety they represent.

Taking Eector of Woodstock as an example, the average
size of which is 6 ounces, each tuber should weigh not

less than 5J ounces, for any tubers below that weight
would be considered of small size, and would therefore

lose a point in judging ; and tubers of this variety that

much exceed 7 ounces approach to coarseness. It is the

case with all varieties that tubers that are beyond the

average size of the variety they represent have a tendency
to become coarse, and are therefore defective in quality.
The average size of the Early Rose and Early Vermont

Fig. 19. EARLY ROSE.

is about 8 ounces, Snowflake 9 ounces, Brownell's

Beauty 10 ounces, and Eed Skin Flourball is at its best
from 10 to 12 ounces ; anything exceeding that size may

Gr
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be considered too large for general purposes, and accord-

ingly out of place on the exhibition table.

In lifting the potatoes from which it is intended to

select the show tubers, great care should be taken not

to bruise or otherwise injure the tubers, for no matter

how perfect they may be in shape and quality, the

slightest abrasion of the skin will detract from their

natural brightness, and would consequently be the

means of their losing one point when brought before

the judges. The show tubers should be selected at

the time of lifting, and on no account should they be

allowed to remain on the ground for several hours in

the hot sun, especially the more tender varieties. More
tubers than the actual number required should be

picked out to select from when packing for exhibition ;

for instance, if two dishes are required, it would be

necessary to reserve sufficient for three, and so on in

proportion. They should be stored separately, and

covered with some light material, such as sifted leaf-

mould, or cocoa-nut fibre.

The tubers should be shown in their natural state,

clean, but free from all artificial means sometimes re-

sorted to for the purpose of improving their appearance.

A dish of potatoes that have been polished deserves to

be disqualified by the judges, just as much as a stand

of roses or dahlias that have had a few extra petals

inserted by means of a pair of tweezers and a little

gum : a practice which is sometimes resorted to by

unscrupulous exhibitors.

Packing the tubers for travelling must also be

carefully attended to, or all the previous care bestowed

upon them will be thrown away. Boxes are most
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suitable for packing in, by reason of their being firmer,

of a smoother surface, and not so liable to injure the

tubers as hampers.
Moss or soft hay should be laid in the bottom of

the box, and a little placed between the sides and the

tubers, as the packing proceeds, to keep them from

rubbing. Each tuber being wrapped in a piece of soft

paper, the first tuber should be placed in the left corner

of the box, packing them in rows, working from left to

right. Each dish of nine or twelve tubers, as the case

may be, should be placed in succession, until the box

is full, or all are packed.

By following this plan no difficulty or confusion

will be experienced at the time of unpacking, when,

reversing the order of packing, the last tuber placed in

the box should be taken out first, continuing from right

to left, counting the number of tubers comprising each

dish as they are taken out, when it is almost impossible
to make a mistake.

The tubers should be carefully arranged in the plates,

so as to show them to the best advantage, and in cases

of collections, the largest samples should be placed at

the back, the smallest in the front row, with the inter-

mediate sizes between, no two varieties that in the

least resemble each other being placed in close proxi-

mity.
In making up a collection of six, twelve, or twenty-

four dishes of potatoes for exhibition, the various types
of tubers should be widely represented, and no two

varieties that closely resemble each other should be

shown in the same collection. Each variety should

be as distinct from its fellows as possible, and the

a 2
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smaller the collection the more distinct the samples
should be.

A collection of six dishes should consist of one

dish of each of the following types :

White Round, represented by Schoolmaster.
Coloured Round Red Emperor.
White Kidney Ashtop Fluke.
Coloured Kidney Garibaldi.
White Flat Kidney Snowflake.
Particoloured Round Grampian.

For twelve dishes the following varieties would

make a good collection :

White Hound White Kidney
Porter's Excelsior International Kidney
Carter's Breadfruit Snowflake
Schoolmaster Ashtop Fluke

Coloured Round Coloured Kidney
Red Emperor Early Vermont
Beauty of Kent Garibaldi

Grampian Trophy

For twenty-four dishes the following twelve varieties

may be added to the preceding, when the collection

would be composed of six dishes of each type :

White Round White Kidney
Model Woodstock Kidney
Early Goodrich Early Giant King
Rector of Woodstock Magnum Bonum

Coloured Round Coloured Kidney

Triumph Beauty of Hebron
Brownell's Beauty Salmon Kidney
Scotch Blue Superior

The following collection for twelve dishes consists

exclusively of American kinds, all being second earlies,

except Superior, and Browne] 1's Beauty :
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Beauty of Hebron
Bresee's Peerless t-

Bresee's Prolific

Brownell's Beauty
Early Goodrich

Early Oneida

Early Vermont
Manhattan

Triumph
Trophy
Snowflake

Superior

The annexed is an alphabetical list of the varieties,

and number of dishes of each kind, shown for com-

petition at the Fourth International Potato Exhibition

held at the Crystal Palace on the 24th and 25th of

September, 1 878. Of English varieties there were exhi-

bited 1,039 dishes, comprising 131 varieties ;
American

kinds were represented by 500 dishes, consisting of 37

varieties making an aggregate of 1,539 dishes, and

168 varieties.

ENGLISH VARIETIES.

Name No. of

dishes

Ashleaf, Hyatt's . .17
Old . . .6
Royal ... 15

Purple ... 14

Red . . .2
Veitch's . . 3

Ashtop Fluke . . .15
Beaconsfield Kidney . . 3

Beauty of Kent . . 1

Beckenham Beauty . . 1

Bedfont Prolific . .2
Berkshire Favourite . . 1

Kidney . . 2

Birmingham Prizetaker . 5

Blanchard.... 3

Blenheim Kidney . . 1

Blue Fluke ... 3

Prince ... 1

Bountiful . . . .16
Bryanston Kidney . . 3

Name

Cattail's Reliance

Cambridge Kidney .

Chalmore King .

Champion Round
Coldstream
Countess .

Covent Garden Perfection
Cricket Ball
Crimson Walnut Leaf

Dalmahoy .

Drummond's Early Round
Dunmore Seedling .

Early Ball .

Don. . .

Favourite
Giant King .

Hammersmith .

Handsworth

King
Market

No. of

1

3

1

1

5

1

31
2

3

1

1

2

1

1

3

2

6

3

26
2
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Name

Early Oxford .

Shaw
White Kidney .

Edgcott Seedling
Emerton's Advance .

Endin's Prolific .

English Rose .

Exhibition Kidney .

Fluke

Fortyfold .

Fox's Improved .

Garibaldi .

"

, .

Giant King
Gloucestershire Kidney
Golden Eagle . -'.

Grampian .

Handsworth's Superior
Hanwell Superior
Heather Bell .

Henderson's Prolific .

Ice Cream .

Improved Red Round
Regent ..

International Kidney
Jackson's Kidney
Jersey Blue

King of Potatoes
the Flukes .

Lady Eamon
Paget
Webster .

Lapstone .

Lemon Kidney .

Loudon

Lye's Favourite .

Magnum Bonum
Main Crop .

McKinlay's Pride
Model . .

Mona's Pride .

Napoleon .

Norfolk Giant .

Onwards .

Oxfordshire Kidney .

Paterson's Purple
Victoria .

Perfection Kidney

No. of

dishes



VARIETIES IN CULTIVATION. 87

AMEEICAN VARIETIES.
No. of



88 POTATOES.

Early.



SELECTED VARIETIES. 89

Late.

Prince Arthur
Ked Skin Flourball .

Schoolmaster
Scotch Blue .

Superior
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Absorbent root surface . 45

Advantages of deep culture ....... 20

Alphabetical list of varieties 5

American method of cutting tuber 32

seedlings . 56

varieties 5, 32, 63, 84

Ammonia 57

Amount of inorganic constituents 26

Analysis of tuber 23

Arranging collections 83

sets 37, 41

Artificial manures . 25, 39

when to apply 35, 43

special 22

Atmospheric influence on soils . . . . . . .16

Average size of tubers .81
Breathing-pores of leaf 58

Caustic lime 24

Change of seed 68

Chilian name of potato 9

Chlorine 25

Clamping . . . 69

Collections, specimen 84

how to arrange . . . . .83
Common potato, the 9

Common salt as manure . . . . . . . .25
Comparisons with wheat 4

Constitutional-malady theory . 56

Cooking qualities . .

'

55
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PAGE
Cover for clamp 71

Cross-breeding . ... 46

method of operation ..... 47

Cultivator 43

Culture of seedlings . . . . . . .48
Cutting potato to single eyes . . . . . . .32

American method ...... 33

Cuttings .''".. . 48

propagation by . 50

Deep culture, advantages of . ., . . . . 17, 20

Degeneration of the potato \. * ^8

Destroying haulm . .

x .... . . .64

Discovery of resting-spores of fungus . . . 54, 56

Disease, the 52

effects of, in Ireland 53

first appearance of 53

good culture a preventive of .... 60

opinions respecting the . . . . . .54

remedies advocated for . . . .56
Disease-proof potato competition 62

Distance between rows . 40

sets ..,'.".. . . 37,40

Double-Digging v

. .18
Drills 38

Early planting, disadvantages of 35

Earthing 37, 43

Experiments with sets .41
Fancy idnds 79

Farmyard manure 22, 58

First prize collections in 1878 77

Flat principle of culture 38

Fungus, the, Permwspora infestans . . . . .56

attacks of 58

destructive properties of .... 59, 64

Geographical range of the potato 15

Good culture a preventive of disease 60

Green crops as manure 25

Growth of whole sets 30

Hand-plough 38

Hoeing . . . .42
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Hybridisation 47

Implement for drawing drills 38

Inorganic constituents of tuber 23

International Exhibitions 72

of 1876 74

of 1878 75, 85

Introduction of the potato 9, 12

Ireland, effects of disease in . . . . . . .53

Judging potatoes 78

Lands suitable for single eye culture 34

Lapstone 32

Lifting . . .65
List of selected varieties . .88
Magnum Bonum 39

Manure 22

artificial 25, 39

special 22

common salt as 25

farmyard 22, 58

green crops as 25

stimulating 27, 61

vegetable matter as 18, 21

Means of saving the crop 65

Number of varieties in cultivation 87

Nutritive equivalents 4

Opinions respecting the disease 54

Phosphoric acid 24

Planting 36

Potash 24

Potato, the common 9, 14

Chilian name of 9

date of introduction 11

degeneration of 28

introduction of . . . . . . . .9
,, first account of 9

geographical range 15

native home of 8, 1 3

uses of 2, 4

when first cultivated 14

named . 14
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Potato starch . . . 2, 4

Preparation of soil . 16, 20

Produce per acre . 5

Propagating by cuttings 48

Pulverisation of soil . . . 15

Eidge principle of culture .... . . . . .86

Second earlies . . , .

"

. . . . . 62, 65

Seed, change of ..... .', . . . . . .68

storing . . . . . . . . . .67
when to select . ..... . . . .66

Seedling potatoes . * . \. .... . . . 48

Seedlings, American 56

culture of . . . . . . . .48
Selected varieties, list of .

'

. ... . . .87
Selection . . .

.. -'-.. 28

Sets, treatment of when cut .-'..'., . . . .34

Show tubers, packing . .

'

. . . . . . 82

polishing . . . . J
.

. . . .82
size of . . .81
to select . . ... ..',-. . .82

Single eye principle . . .30
experiments on . . . . . 31, 4

Snowflake , . ... . 41, 48, 63

Soils, atmospheric influences on .
-

16, 45

poor . . . . . . . . . . 21, 61

preparation of .
*

. . . . 15, 21

pulverisation of 16

stiff . ... . . . . . . 16, 21, 35

Sowing seed . . 'j. . . . .48
Specimen collections . . . 84

of farm culture '

., 6

Spread of disease . . . . 60

Stimulants . . -\. ''... . . .^. . 27,61

Storing............ 66

Strong growing varieties . .. . .. V. ... 39

Tillage . . . ..... ... . .17

Time of planting . 35

Treatment of sets . . . . . . . . . .34

Tubers, average size of . , . . . . ,81
for exhibition .805>
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Tubers for exhibition, arranging 83

packing 82

polishing 82

size of 80

Uses of the potato . . . . . . . . 2, 4

Utilising trenches . . . . . . . .38

Weight of seed tubers 34, 66

Wild potato, the .... ..... 13

,, its properties 2

tubers of 8

Wire-worm, the 22, 39

LONDON : PRINTED BY
8POTTISWOODE AND CO., NEW-STREET SQUARE

AND PARLIAMENT STBEET





LONDON, November, 1878.

0f
INCLUDING MANY

NEW & STANDARD WORKS
IN

ENGINEERING, ARCHITECTURE,
AGRICULTURE, MATHEMATICS, MECHANICS,

SCIENCE, &c., &c.

PUBLISHED BY

CROSBY LOCKWOOD & CO.,
7, STATIONERS'-HALL COURT, LUDGATE HILL, E.C.

ENGINEERING, SURVEYING, &c.

Humbers New Work on Water-Supply.
A COMPREHENSIVE TREATISE on the WATER-SUPPLY
of CITIES and TOWNS. By WILLIAM HUMBER, Assoc. Inst.

C.E., and M. Inst. M.E. Author of "Cast and Wrought Iron

Bridge Construction," &c., &c. Imp. 4to. Illustrated with 50
Double Plates, 2 Single Plates, Coloured Frontispiece, and upwards
of 250 Woodcuts, and containing 400 pages of Text, elegantly and

substantially half-bound in morocco. 61. 6s.

List of Contents:

I. Historical Sketch of some of the means that have been adopted for the Supply
of Water to Cities and Towns. II. Water and the Foreign Matter usually asso-

ciated with it. III. Rainfall and Evaporation. IV. Springs and the- water-

bearing formations of various districts. V. Measurement and Estimation of the
Flow of Water. VI. On the Selection of the Source of Supply. VII. Wells.
VIII. Reservoirs. IX. The Purification of Water. X. Pumps. XI. Pumping
Machinery. XII. Conduits. XIII. Distribution of Water. XIV. Meters, Ser-
vice Pipes, and House Fittings. XV. The Law and Economy of Water Works.
XVI. . Constant and Intermittent Supply. XVII. Description of Plates. Appen-
dices, giving Tables of Rates of Supply, Velocities, &c. &c., together with

Specifications of several Works illustrated, among which will be found : Aberdeen,
Bideford, Canterbury, Dundee, Halifax, Lambeth, Rotherham, Dublin, and others.

OPINIONS OF THE PRESS.
" The most systematic and valuable work upon water supply hitherto produced in

English, or in any other language." Engineer (first notice).
" Mr. Humber's work is characterised almost throughout by an exhaustiveness

much more distinctive of French and German than of English technical treatises."

Engineer (third notice)." We can congratulate Mr. Humber on having been able to give so large an
amount of information on a subject so important as the water supply of cities and
towns. The plates, fifty in number, are mostly drawings of executed works, and
alone would have commanded the attention of every engineer whose practice may lie

in this branch of th profession." Buildgr.
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Humber s Modern Engineering. First Series.

A RECORD of the PROGRESS of MODERN ENGINEER-
ING, 1863. Comprising Civil, Mechanical, Marine, Hydraulic,
Railway, Bridge, and other Engineering Works, &c. By WILLIAM
HUMBER, Assoc. Inst. C.E., &c. Imp. 4to, with 36 Double
Plates, drawn to a large scale, and Photographic Portrait of John
Hawkshaw, C.E., F.R.S., &c. 3/. 3*. half morocco.

List of the Plates.
NAME AND DESCRIPTION.

'

PLATES.

Victoria Station and Roof L. B.&S. C. Rail, i to 8

Southport Pier q and 10
Victoria Station and Roof L. C. & D. & G.W.
Railways

Roof of Cremorne Music Hall

Bridge over G. N. Railway
Roof of Station Dutch Rhenish Railway . .

Bridge over the Thames-West London Ex-
tension Railway

Armour Plates

16

17
18 and 19

20 to 24
25

Suspension Bridge, Thames ................ 26 to 29
The Allen Engine ........................

Suspension Bridge, Avon .................. 31

NAME OF ENGINEER.

Mr. R. Jacomb Hood, C.E.
Mr. James Brunlees, C.E.

Mr. John Fowler, C.E.
Mr. William Humber, C.E.
Mr. Joseph Cubitt, C.E.
Mr. Euschedi, C.E.

Mr. William Baker, C.E.
Mr. James Chalmers, C.E.
Mr. Peter W. Barlow, C.E.

30 Mr. G. T. Porter, M.E.
to 33 Mr. John Hawkshaw, C.E.

and W. H. Barlow, C.E.
Mr. John Fowler, C.E.Underground Railway 34 to 36

With copious Descriptive Letterpress, Specifications, &c.

"
Handsomely lithographed and printed. It will find favour with many who desire

to preserve in a permanent form copies of the plans and specifications prepared for the

guidance of the contractors for many important engineering works." Engineer.

Humberts Modern Engineering. Second Series.

A RECORD of the PROGRESS of MODERN ENGINEER-
ING, 1864 ;

with Photographic Portrait of Robert Stephenson,
C.E., M.P., F.R.S., &c. 3/. 3J. half morocco.

List of the Plates.

NAME AND DESCRIPTION.
'

FLATES.
Birkenhead Docks Low Water Basin i to 15

Charing Cross Station Roof C. C. Railway. 16 to 18

Digswell Viaduct Great Northern Railway. 19
Robbery Wood Viaduct Great N. Railway. 20
Iron Permanent Way 2oa
Clydach Viaduct Merthyr, Tredegar, and
Abergavenny Railway 21

Ebbw Viaduct ditto ditto ditto 22

College Wood Viaduct Cornwall Railway . . 23
Dublin Winter Palace Roof 24 to 26

Bridge over the Thames L. C. & D. Railw. 27 to 32
Albert Harbour, Greenock 33 to 36

NAME OF ENGINEER.
Mr. G. F. Lyster, C.E.
Mr. Hawkshaw, C.E.
Mr. J. Cubitt, C.E.
Mr. J. Cubitt, C.E.

Mr. Gardner, C.E.
Mr. Gardner, C.E.
Mr. Brunei.
Messrs. Ordish & Le Feuvre.
Mr. J. Cubitt, C.E.
Messrs. Bell & Miller.

With copious Descriptive Letterpress, Specifications, &c.

"A rhutnl of all the more interesting and important works lately completed in Great
Britain ; and containing, as it does, carefully executed drawings, with full working
details, it will be found a valuable accessory to the profession at large." Engineer.
" Mr. Humber has done the

profession jrood and true service, by the fine collection

of examples he has here brought before the profession and the public." Practical
Mechanics' Journal.
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Numbers Modern Engineering. Third Series.
A RECORD of the PROGRESS of MODERN ENGINEER-
ING, 1865. Imp. 4to, with 40 Double Plates, drawn to a large
scale, and Photo. Portrait of J. R. M 'Clean, Esq., late President
of the Institution of Civil Engineers. 3/. 3J. half morocco.

List ofPlates and Diagrams.
MAIN DRAINAGE, METROPOLIS

NORTH SIDE.

Plate i. Map showing Interception of
Sewers. 2 and

wing
Midcdie Level Sewer.

Sewer under Regent's Canal ; and Junc-
tion with Fleet Ditch. 4, 5, and 6. Out-
fall Sewer. Bridge over River Lea.
Elevation and Details. 7. Outfall
Sewer. Bridge over Marsh Lane, North
Woolwich Railway, and Bow and Barking
Railway Junction. 8, 9, and 10. Outfall
Sewer. Bridge over Bow and BarkingJge

El,evation and Details.

Railway Jui
Sewer. Bri

Railway.
ii and 12. Outfall Sewer. Bridge over
East London Waterworks' Feeder. Ele-
vation and Details. 13 and 14. Outfall
Sewer. Reservoir. Plan and Section.

15. Outfall Sewer. Tumbling Bay and
Outlet. 16. Outfall Sewer. Penstocks.

SOUTH SIDE.

Plates 17 and 18. Outfall Sewer. Ber-

mondsey Branch. 19, 20, 21, and 22.

MAIN DRAINAGE, METROPOLIS,
continued

Outfall Sewer. Reservoir and Outlet.
Plan and Details. 23. Outfall Sewer.
Filth Hoist 24. Sections of Sewers
(North and South Sides).

THAMES EMBANKMENT.
Plate 25. Section of River Wall.

26 and 27. Steam-boat Pier, Westminster.
Elevation and Details. 28. Landing
Stairs between Charing Cross and Water-
loo Bridges. 29 and 30. York Gate.
Front Elevation. Side Elevation and
Details. 31, 32, and 33. Overflow and
Outlet at Savoy Street Sewer. Details ;

and Penstock. 34, 35, and 36. Steam-boat
Pier, Waterloo Bridge. Elevation and
Details. 37, Junction of Sewers. Plans
and Sections 38. Gullies. Plans and
Sections. 39. Rolling Stock. 40. Granite
and Iron Forts.

With copious Descriptive Letterpress, &c.

Humberts Modern Engineering. Fourth Series.

A RECORD of the PROGRESS of MODERN ENGINEER-
ING, 1866. Imp. 4to, with 36 Double Plates, drawn to a large

scale, and Photographic Portrait of John Fowler, Esq., President

of the Institution of Civil Engineers. 3/. 3J. half morocco.

List of the Plates and Diagrams.
NAME AND DESCRIPTION. PLATES. NAME OF ENGINEER.

Abbey Mills Pumping Station, Main Drainage,
Metropolis..

Docks
i to 4
S to 9Barrow

Manquis Viaduct, Santiago and Valparaiso
Railway 10, it

Adams' Locomotive, St. Helen's Canal Railw. 12, 13

Mr. Bazalgette, C.E.
Messrs.M 'Clean & Stillman,

[C.E.
Mr. W. Loyd, C.E.
Mr. H. Cross, C.E.

Cannon Street Station Roof 14 to 16 Mr. J. Hawkshaw, C.E.
Road Bridge over the River Moka. 17, 18 Mr. H. Wakefield, C.E.

IQ Mr. Siemens, C.E.
20 to 22 Mr. W. H. Barlow, C.E.

Telegraphic Apparatus for Mesopotamia . . .

Viaduct over the River Wye, Midland Railw
St. Germans Viaduct, Cornwall Railway ... 23, 24 Mr. Brunei. C.E.
Wrought-Iron Cylinder for Diving Bell 25 Mr. J. Coode, C.E.
Millwall Docks a6 to 31 Messrs. J. Fowler, C.E., and

William Wilson, C.E.
Milroy's Patent Excavator 3* Mr. Milroy, C. E.

Metropolitan District Railway 33 1038 Mr. J. Fowler, and Mr. T.
M. Johnson, C.E.

Harbours, Ports, and Breakwaters A to c

With Copious Descriptive Letterpress, Specification^ &>c
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Humberts Great Work on Bridge Construction.
A COMPLETE and PRACTICAL TREATISE on CAST and
WROUGHT-IRON BRIDGE CONSTRUCTION, including
Iron Foundations. In Three Parts Theoretical, Practical, and

Descriptive. By WILLIAM HUMBER, Assoc. Inst. C.E., and M. Inst.

M.E. Third Edition, revised and much improved, with 115 Double
Plates (20 of which now first appear in this edition), and numerous
additions to the Text. In 2 vols. imp. 4to, 6/. i6s. 6d. half-bound
in morocco.

"A very valuable contribution to the standard literature of civil engineering. In
addition to elevations, plans, and sections, large scale details are given, which very
much enhance the instructive worth of these illustrations. No engineer would wil-

lingly be without so valuable a fund of information." CivilEngineerand Architect's

Journal." Mr. Humber's stately volumes lately issued in which the most important bridges
erected during the last five years, under the direction of our most eminent engineers,
are drawn and specified in great detail." Engineer.
"A book and particularly a large and costly treatise like Mr. Humber's which

has reached its third edition may certainly be said to have established its own
reputation.

"
Engineering.

Strains,Formula&Diagramsfor Calculation of.
A HANDY BOOK for the CALCULATION of STRAINS
in GIRDERS and SIMILAR STRUCTURES, and their

STRENGTH ; consisting ofFormulseand Corresponding Diagrams,
with numerous Details for Practical Application, &c. By WILLIAM
HUMBER, Assoc. Inst. C.E., &c. Second Edition. Fcap. 8vo,
with nearly 100 Woodcuts and 3 Plates, Js. 6d. cloth.

" The arrangement of the matter in this little volume is as convenient as it well
could be The system of employing diagrams as a substitute for complex
computations is one justly coming into great favour, and in that respect Mr. Humber's
volume is fully up to the times." Engineering.
"The formulae are neatly expressed, and the diagrams good." Athenaum,
" Mr. Hurnber has rendered a great service to the architect and engineer by pro-

ducing a work especially treating on the methods of delineating the strains on iron

beams, roofs, and bridges by means of diagrams." Builder.

Barlow on the Strength of Materials, enlarged.
A TREATISE ON THE STRENGTH OF MATERIALS,
with Rules for application in Architecture, the Construction of

Suspension Bridges, Railways, &c. ;
and an Appendix on the

Power of Locomotive Engines, and the effect of Inclined Planes
and Gradients. By PETER BARLOW, F.R.S. A New Edition,
revised by his Sons, P. W. BARLOW, F.R.S., and W. H. BARLOW,
F.R.S., to which are added Experiments by HODGKINSON, FAIR-

BAIRN, and KIRKALDY ; an Essay (with Illustrations) on the effect

produced by passing Weights over Elastic Bars, by the ReV.
ROBERT WILLIS, M.A., F.R.S. And Formulae for Calculating
Girders, &c. The whole arranged and edited by W. HUMBER,
Assoc. Inst. C. E. ,

Author of " A Complete and Practical Treatise
on Cast and Wrought-Iron Bridge Construction," &c. 8vo, 400
pp., with 19 large Plates, and numerous woodcuts, iSs. cloth.

" The Tx/ok is undoubtedly worthy of the highest commendation." MiningJournal.
"The best book on the subject which has yet appeared. . . . We know of

no work that so completely fulfils its mission." English. Mechanic.
" The standard treatise upon this particular subject." Engineer.
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Tramways and Tram-Traffic.
TRAMWAYS : their CONSTRUCTION and WORKING.
Containing a Comprehensive History of the System ; an exhaus-
tive Analysis of the Various Modes of Traction, including Horse

Power, Steam, Heated Water, and Compressed Air ; a Description
of the varieties of Rolling Stock ;

and ample Details of Cost and

Working Expenses, with Special reference to the Tramways of the

United Kingdom. By D. KINNEAR CLARK, M. I. C. E., Author
of

'

Railway Machinery,' &c., in one vol. 8vo, with numerous illus-

trations and thirteen folding plates, iSs. cloth. {Just published." All interested in tramways must refer to it, as all railway engineers have turned
to the author's work "

Railway Machinery," but the more moderate dimensions of
"
Tramways

"
will place it within the means of every individual, instead of limiting

its purchase to institutions or to those having a large practice." The Engineer." Mr. Clark's book is indispensable for the students of the subject." The Builder.
" Mr. Clark appears to us to have a special talent for a work of the kind. He has

spared no toil to secure a mass of information from all parts of the world, which is

an epitome of the dearly-bought experience of other men. He describes thoroughly
the materials and the dimensions of every part of a line, and has secured precise in-

formation as to the outlay upon the different kinds of work on tramways." The
Architect.
"An exhaustive and practical work on tramways, in which the history of this

kind of locomotion, and a description and cost of the various modes of laying tram-

ways, are to be found. . . . The other parts of Mr. Clark's valuable treatise relating
to cost and expenditure, and tramway cars, are handled in the same thorough
manner." Building News.

Iron and Steel.
1 IRON AND STEEL '

: a Work for the Forge, Foundry,
Factory, and Office. Containing Ready, Useful, and Trustworthy
Information for Ironmasters and their Stocktakers ; Managers of

Bar, Rail, Plate, and Sheet Rolling Mills ; Iron and Metal
Founders ; Iron Ship and Bridge Builders ; Mechanical, Mining,
and Consulting Engineers ; Architects, Contractors, Builders, and
Professional Draughtsmen. By CHARLES HOARE, Author of

'The Slide Rule,' &c. Eighth Edition. Revised throughout and

considerably enlarged. With folding Scales of "
Foreign Mea-

sures compared with the English Foot," and "fixed Scales of

Squares, Cubes, and Roots, Areas, Decimal Equivalents, &c."

Oblong, 321110, leather elastic-band, 6s.

"Will be found of invaluable service to heads that devise and hands that work in

the forge, foundry, factory, or office. Its information as to iron and steel working
is so clear and complete, with accompanying rules given briefly and yet on uniform

bases, that we are not surprised that the author has had the pleasant task of penning
his Eighth Edition Preface." Iron Trade Circular (Rylands)." For comprehensiveness the book has not its equal." Iron.
" One of the best of the pocket books, and a useful companion in other branches of

work than iron and steel." English Mechanic.
"We cordially recommend' this book to those engaged in considering the details

of all kinds of iron and steel works.
" Naval Science.

Weale's Engineer s Pocket-Book.
THE ENGINEER'S, ARCHITECT'S, and CONTRACTOR'S
POCKET-BOOK (LOCKWOOD & Co.'s; formerly WEALE'S).
Published Annually. In roan tuck, gilt edges, with 10 Copper-
Plates and numerous^Woodcuts. 6s.

" A vast amount of really valuable matter condensed into the small dimen-
sions of a pocket-book." Colliery Guardian.
"We cordially commend it to the engineering and architectural professions gene-

rally. Mining Journal.
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Pioneer Engineering.
PIONEER ENGINEERING. A Treatise on the Engineering
Operations connected with the Settlement of Waste Lands in New
Countries. By EDWARD DOBSON, Assoc. Inst. C.E., Author of
"The Art of Building," &c. With numerous Plates and Wood
Engravings. Crown 8vo, IOJ. 6d., cloth.

"A most useful handbook to engineering pioneers." Iron." The author's experience has been turned to good account, and the book is likely
to be of considerable service to pioneer engineers.

"
Building News,

New Iron Trades Companion.
THE IRON AND METAL TRADES' COMPANION :

Being a Calculator containing a Series of Tables upon a new and
comprehensive plan for expeditiously ascertaining the value of any
goods bought or sold by weight, from is. per cwt. to H2j. per
cwt, and from one farthing per pound to one shilling per pound.
Each Table extends from one pound to 100 tons

; to which are

appended Rules on Decimals, Square and Cube Root, Mensuration
of Superficies and Solids, &c. ; also Tables of Weights of Materials,
and other Useful Memoranda. By THOMAS DOWNIE. Strongly
bound in leather, 396 pp., 9.?.

" A most useful set of tables, and will supply a want, for nothing like them before
existed.

"
Building News.

" Will save the possessor the trouble of making numerous intricate calculations.

Although specially adapted to the iron and metal trades, the tables contained in this

handy little companion will be found useful in every other business in which mer-
chandise is bought and sold by weight." Railway New.

Sanitary Work.
SANITARY WORK IN THE SMALLER TOWNS AND
IN VILLAGES. Comprising : i. Some of the more Common
Forms of Nuisance and their Remedies ; 2. Drainage ; 3. Water

Supply. A useful book for Members of Local Boards and Rural

Sanitary Authorities, Health Officers, Engineers, Surveyors,
Builders, and Contractors. By CHARLES SLAGG, Assoc. Inst. C.E.
Crown 8vo, 5^., cloth.

"Mr. Slagg has brought together much valuable information, and has a happy
lucidity of expression ; and he has been industrious in collecting data." Athen&um.

"This is a very useful book, and may be safely recommended The author,
Mr. Charles Slagg, has had practical experience in the works of which he treats.

There is a great deal of work required to be done in the smaller towns and villages,
and this little volume will help those who are willing to do it." Builder.

Sanitary Engineering.
WHOLESOME HOUSES : being an exposition of the Banner

System of Sanitation. By EDWARD GREGSON BANNER, C.E. New
and enlarged edition (25th thousand), illustrated with numerous
Wood Engravings. Crown 8vo, sewed 6d.

y
cloth is.

Steam Engine.
STEAM AND THE STEAM ENGINE, Stationary and Port-

able, an Elementary Treatise on. Being an Extension of Mr.

John Sewell's Treatise on Steam. By D. KINNEAR CLARK,
C.E., M.I.C.E., Author of "Railway Locomotives," &c. With
Illustrations. I2mo, 4*., cloth.

"
Every essential part of the subject is treated of competently, and in a popular

style." Iron.
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Strains.
THE STRAINS ON STRUCTURES OF IRONWORK .

with Practical Remarks on Iron Construction. By F. W. SHEILDS,
M. Inst. C. E. Second Edition, with 5 plates. Royal Svo, 5 s. cloth.

CONTENTS. Introductory Remarks ; Beams Loaded at Centre
{
Beams Loaded at

unequal distances between supports ; Beams uniformly Loaded ; Girders with triangu-
lar bracing Loaded at centre ; Ditto, Loaded at unequal distances between supports ;

Ditto, uniformly Loaded ; Calculation of the Strains on Girders with triangular

Basings ; Cantilevers; Continuous Girders; Lattice Girders; Girders with Vertical

Struts and Diagonal Ties ; Calculation of the Strains on Ditto ; Bow and String
Girders ; Girders of a form not belonging to any regular figure ; Plate Girders ; Ap-
portionments of Material to Strain ; Comparison of different Girders ; Proportion of

Length to Depth of Girders ; Character of the Work ; Iron Roofs.

Construction of Iron Beams, Pillars, &c.
IRON AND HEAT, Exhibiting the Principles concerned in the

Construction of Iron Beams, Pillars, and Bridge Girders, and the

Action of Heat in the Smelting Furnace. By JAMES ARMOUR,
C.E. Woodcuts, I2mo, cloth boards, 3-r.

"A very useful and thoroughly practical little volume, in every way deserving of

circulation amongst working men." Mining Journal.
"No ironworker who wishes to acquaint himself with the principles of his ow

trade can afford to be without it." South Durham. Mercury.

Power in Motion.
POWER IN MOTION : Horse Power, Motion, Toothed Wheel
Gearing, Long and Short Driving Bands, Angular Forces, &c.

By JAMES ARMOUR, C.E. With 73 Diagrams. I2mo, cloth

boards, 3.5-.

" Numerous illustrations enable the author to convey his meaning as explicitly as
it is perhaps possible to be conveyed. The value of the theoretic and practical know-
ledge imparted cannot well be over estimated.

"
Newcastle Weekly Chronicle.

Metallurgy of Iron.
A TREATISE ON THE METALLURGY OF IRON : con-

taining Outlines of the History of Iron Manufacture, Methods of

Assay, and Analyses of Iron Ores, Processes of Manufacture of

Iron and Steel, &c. By H. BAUERMAN, F.G.S., Associate of the

Royal School of Mines. With numerous Illustrations. Fourth

Edition, revised and much enlarged. I2mo, cloth boards, 5-r.
"
Carefully written, it has the merit of brevity and conciseness, as to less important

points, while all material matters are very fully and thoroughly entered into."

Standard.

Trigonometrical Surveying.
AN OUTLINE OF THE METHOD OF CONDUCTING A
TRIGONOMETRICAL SURVEY, for the Formation of Geo-

graphical and Topographical Maps and Plans, Military Recon-
naissance, Levelling, &c., with the most useful Problems iu Geodesy
and Practical Astronomy, and Formulae and Tables for Facilitating
their Calculation. By LIEUT-GENERAL FROME, R.E., late In-

spector-General of Fortifications, &c. Fourth Edition, Enlarged,
thoroughly Revised, and partly Re-written. By CAPTAIN CHARLES
WARREN, R.E., F.G.S. With 19 Plates and 115 Woodcuts,
royal Svo, i6j. cloth.
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Practical Tunnelling.
PRACTICAL TUNNELLING: Explaining in detail the Setting
out of the Works, Shaft-sinking and Pleading-Driving, Ranging
the Lines and Levelling under Ground, Sub-Excavating, Timbering,
and the Construction of the Brickwork of Tunnels with the amount
of labour required for, and the Cost of, the various portions of the
work. By FREDERICK WALTER SIMMS, M. Inst. C.E., author
of "A Treatise on Levelling." Third Edition, Revised and Ex-
tended, with additional chapters illustrating the Recent Practice ot

Tunnelling as exemplified by the St. Gothard, Mont Cenis, and
other modern works, by D. KINNEAR CLARK, M. Inst. C.E.

Imp. 8vo, with 21 Folding Plates and numerous Wood En-
gravings, 30J-., cloth.

"
It is the only practical treatise on the great art of tunnelling. Mr. Clark's work

brings the exigencies of tunnel enterprise up to our own time. The great length of
modern tunnels has led to a new difficulty in the art, which the last generation was
ignerant of, namely, the difficulty of ventilation. In Mr. Clark's supplement we find
this branch of the subject has been fully considered. Mr. Clark's additional chapters
on the Mont Cenis and St. Gothard Tunnels contain minute and valuable experiences
and data relating to the method of excavation by compressed air, the heading
operations, rock-boring machinery, process of enlargement, ventilation in course of
construction by compressed air, labour and cost, &c." Building News." The estimation in which Mr. Simms' book on tunnelling has been held for over
thirty years cannot be more truly expressed than in the words of the late Professor
Rankine :

' The best source of information on the subject of tunnels is Mr. F. W.
Simms' work on "Practical Tunnelling." 'TJie Architect.

Levelling.
A TREATISE on the PRINCIPLES and PRACTICE of
LEVELLING ; showing its Application to Purposes of Railway
and Civil Engineering, in the Construction of Roads ; with Mr.
TELFORD'S Rules for the same. By FREDERICK W. SIMMS,
F.G.S., M. Inst. C.E. Sixth Edition, very carefully revised, with
the addition of Mr. LAW'S Practical Examples for Setting out

Railway Curves, and Mr. TRAUTWINE'S Field Practice of Laying
out Circular Curves. With 7 Plates and numerous Woodcuts. 8vo,
&r. 6d. cloth. %* TRAUTWINE on Curves, separate, 5-r.

" One of the most important text-books for the general surveyor, and there is

scarcely a question connected with levelling for which a solution would be sought but
that would be satisfactorily answered by consulting the volume." Mining Journal." The text-book on levelling in most of our engineering schools and colleges."
Engineer.

The High-Pressure Steam Engine.
THE HIGH-PRESSURE STEAM ENGINE ; an Exposition
of its Comparative Merits, and an Essay towards an Improved
System of Construction, adapted especially to secure Safety and

Economy. By Dr. ERNST ALBAN, Practical Machine Maker,
Plau, Mecklenberg. Translated from the German, with Notes, by
Dr. POLE, F.R.S., M. Inst. C.E., &c., &c. With 28 fine Plates,

8vo, i6s. 6d. cloth.
" A work like this, which goes thoroughly into the examination of the high-pressure

engine, the boiler, and its appendages, &c., is exceedingly useful, and deserves a place
in every scientific library." -Steam Shipping Chronicle.
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Reynolds' Locomotive-Engine Driving.
LOCOMOTIVE-ENGINE DRIVING ;

a Practical Manual for

Engineers in charge of Locomotive Engines. By MICHAEL
REYNOLDS, Inspector, Locomotive and Carriage Department,
London, Brighton, and South Coast Railway. Third Edition,

greatly enlarged. Comprising, besides other additional matter,
A KEY TO THE LOCOMOTIVE ENGINE. With Illustra-

tions and Portrait of Author. Crown 8vo, 45-. 6</., cloth.

[Justpublished." Mr. Reynolds has supplied a want, and has supplied it well. We can confidently
recommend the book not only to the practical driver, but to every one who takes an
interest in the performance of locomotive engines." The Engineer.
"The work is as novel as it is useful, and if drivers and firemen will but take as

much pains in reading it as the author has in writing it, there can be no question as
to the benefit they will derive." English Mechanic.

" Mr. Reynolds has opened a new chapter in the literature of the day. This
admirable practical treatise, of the practical utility of which we have to speak in

terms of warm commendation." AtJteiiceinn.

Hydraulics.
HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULA
for finding the Discharge of Water from Orifices, Notches, Weirs,

Pipes, and Rivers. With New Formulae, Tables, and General
Information on Rain-fall, Catchment-Basins, Drainage, Sewerage,
Water Supply for Towns and Mill Power. By JOHN NEVILLE,
Civil Engineer, M.R.I. A. Third Edition, carefully revised, with
considerable Additions. Numerous Illustrations. Cr. 8vo, 14?. cloth.

"Undoubtedly an exceedingly useful and elaborate compilation." Iron,
"
Alike valuable to students and engineers in practice." Mining Journal.

Strength of Cast Iron, &c.
A PRACTICAL ESSAY on the STRENGTH of CAST IRON
and OTHER METALS. By THOMAS TREDGOLD, M.I.C.E.,
Author of "

Elementary Principles of Carpentry." Fifth Edition,
Edited by E. HODGKINSON, F.R. S. ; to which are added EX-
PERIMENTAL RESEARCHES on the STRENGTH and
OTHER PROPERTIES of CAST IRON. By the EDITOR.
With 9 Engravings and numerous Woodcuts. 8vo, I2s. cloth.

*** HODGKINSON ON CAST IRON, separately. Price 6s. cloth.

Steam Boilers.
A TREATISE ON STEAM BOILERS : their Strength, Con-

struction, and Economical Working. By R. WILSON, C.E.
Fifth Edition. I2mo, 6s.

^ cloth. \Just published." The best work on boilers which has come under our notice." Engineering.
"The best treatise that has ever been published on steam boilers." Engineer.

Tables of C^lrves.
TABLES OF TANGENTIAL ANGLES and MULTIPLES
for setting out Curves from 5 to 200 Radius. By ALEXANDER
BEAZELEY, M. Inst. C.E. Second Edition. Printed on 48 Cards,
and sold in a cloth box, waistcoat-pocket size, 3-r. 6d.

" Each table is printed on a small card, which, being placed on the theodolite, leaves
the hands free to manipulate the instrument no small advantage as regards the rapidity
of work. They are clearly printed, and compactly fitted into a small case for the

pocket an arrangement that will recommend them to all practical men." Engineer."
Very handy : a man may know that all his day's work must fall on two of these

cards, which he puR nto his own card-case, and leaves the rest behind." Athetueum.
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Slate and Slate Quarrying*
A TREATISE ON SLATE AND SLATE QUARRYING,
Scientific, Practical, and Commercial. By D. C. DAVIES, F.G.S.,
Mining Engineer, &c. With numerous Illustrations and Folding
Plates. Crown 8vo, 6s., cloth. \Jtist published."A useful and practical hand-book on an important industry." Engineering." A useful embodiment of practical information derived from original sources, com-

bined with a digest of everything that has already appeared likely to be of interest."

Building News." There is no other book which contains so much information concerning the pro-
cedure observed in taking quarries, the processes employed in working them, and
such full statistics of the present and past position of the great slate trade of
Wales." 77* Architect.

Earthwork.
EARTHWORK TABLES, showing the Contents in Cubic Yards
of Embankments, Cuttings, &c., of Heights or Depths up to an

average of 80 feet. By JOSEPH BROADBENT, C. E., and FRANCIS
CAMPIN, C.E. Cr. 8vo, oblong, 5.5-.

cloth.
"The way in which accuracy is attained, by a simple division of each cross

section into three elements, two of which are constant and one variable, is in-

genious." A thencEum.
" Cannot fail to come into general use." Mining Journal.

Surveying (Land and Marine).
LAND AND MARINE SURVEYING, In Reference to the

Preparation of Plans for Roads and Railways, Canals, Rivers,
Towns' Water Supplies, Docks and Harbours ; with Description
and Use of Surveying Instruments. By W. DAVIS HASKOLL, C. E.

8vo, I2s. 6d. cloth, with 14 folding Plates, and numerous Woodcuts.
"A most useful and well arranged book for the aid of a student" Builder.
" Cannot fail to prove of the utmost practical utility, and may be safely recom-

mended to all students who aspire to become clean and expert surveyors." Mining
Journal.

Engineering Fieldwork.
THE PRACTICE OF ENGINEERING FIELDWORK,
applied to Land and Hydraulic, Hydrographic, and Submarine

Surveying and Levelling. Second Edition, revised, with consider-

able additions, and a Supplementary Volume on WATER-
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W.
DAVIS HASKOLL, C. E. Numerous folding Plates. Demy 8vo, 2

vols. in one, cloth boards, I/. $s. (published at 2/. 4^.)

Mining, Surveying and Valuing.
THE MINERAL SURVEYOR AND VALUER'S COM-
PLETE GUIDE, comprising a Treatise on Improved Mining
Surveying, with new Traverse Tables ; and Descriptions of Im-

proved Instruments ; also an Exposition of the Correct Principles
of Laying out and Valuing Home and Foreign Iron and Coal
Mineral Properties. By WILLIAM LINTERN, Mining and Civil

Engineer. With four Plates of Diagrams, Plans, &c.
, I2mo, ^s. ,

cloth.

" Contains much valuable information given in a small compass, and which, as far

as we have tested it, is thoroughly trustworthy." Iron and Coal Trades Review.

%* The above, bound with THOMAN'S TABLES. (See page 22).
Price 7-y. 6^., cloth.
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Fire Engineering.
FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With
a History of Fire-Engines, their Construction, Use, and Manage-
ment ; Remarks on Fire-Proof Buildings, and the Preservation of

Life from Fire
;

Statistics of the Fire Appliances in English
Towns ; Foreign Fire Systems ; Hints on Fire Brigades, &c.

, &c.

By CHARLES F. T. YOUNG, C.E. With numerous Illustrations,

handsomely printed, 544PP-> demy 8vo, I/. 45". cloth.
" We can most heartily commend this book It is really the only English

work we now have upon the subject." Engineering." We strongly recommend the book to the notice of all who are in any way in-

terested in fires, fire-engines, or fire-brigades." Mechanics' Magazine.

Mamial of Mining Tools.
MINING TOOLS. For the use of Mine Managers, Agents,
Mining Students, &c. By WILLIAM MORGANS, Lecturer on Prac-

tical Mining at the Bristol School of Mines. Volume of Text.

I2mo. With an Atlas of Plates, containing 235 Illustrations. 4to.

Together, gs. cloth boards.
" Students in the Science of Mining, and not only they, but subordinate officials IH

mines, and even Overmen, Captains, Managers, and Viewers may gain practical

knowledge and useful hints by the study of Mr. Morgans' Manual." Colliery
Gitardian.
"A very valuable work, which will tend materially to improve our mining litera-

ture." Mining Journal.

Common Sense for Gas-Users.
COMMON SENSE FOR GAS-USERS: a Catechism of Gas-

Lighting for Householders, Gasntters, Millowners, Architects,

Engineers, &c., &c. By ROBERT WILSON, C.E., Author of "A
Treatise on Steam Boilers." Second Edition. Crown 8vo, sewed,
with Folding Plates and Wood Engravings, 2s. 6d. [Just published.

Gas and Gasworks.
A TREATISE on GASWORKS and the PRACTICE of

MANUFACTURING and DISTRIBUTING COAL GAS.
By SAMUEL HUGHES, C.E. Fifth Edition, revised by W.
RICHARDS, C.E. With 68 Woodcuts, I2mo, 4^., cloth boards.

Waterworks for Cities and Towns.
^VATERWORKS for the SUPPLY of CITIES and TOWNS,
with a Description of the Principal Geological Formations of

England as influencing Supplies of Water. By SAMUEL HUGHES,
F.G.S., Civil Engineer. New and enlarged edition, I2mo, with
numerous Illustrations, 4-r. 6d., cloth boards.

" One of the most convenient, and at the same time reliable works on a subject,
the vital importance of which cannot be over-estimated." Bradford Observer.

Coal and Coal Mining.
COAL AND COAL MINING : a Rudimentary Treatise on. By
WARINGTON W. SMYTH, M.A., F.R.S., &c., Chief Inspector
of the Mines of the Crown and of the Duchy of Cornwall. New
edition, revised and corrected. I2mo, with numerous Illustra-

tions, 4$-., cloth boards.
"
Every portion of the volume appears to have been prepared with much care, and

as an outline is given of every known coal-field in this and other countries, as well as

of the two principal methods of working, the book will doubtless interest a very
large number of readers." Mining Journal.
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Roads and Streets.
THE CONSTRUCTION OF ROADS AND STREETS. In
Two Parts. I. The Art of Constructing Common Roads. By
HENRY LAW, C.E. Revised and Condensed by D. KINNEAR
CLARK, C.E. II. Recent Practice in the Construction of Roads
and Streets : including Pavements of Stone, Wood, and Asphalte.
ByD. KINNEAR CLARK, C.E., M.I.C.E., Author of "Railway
Machinery," "A Manual of Rules, Tables, and Data," &c. With
numerous Illustrations. I2mo, $s., cloth. \Justpublished." A book which every borough surveyor and engineer must possess, and which will

be of considerable service to architects, builders, and property owners generally."
Building News." The volume is suggestive, and will be an acquisition not only to engineers but to
the greater number of people in this country on whom devolves the administration of
roads as a part of the system of local government." TJte Architect.
"To highway and town surveyors this book will have the utmost value, and as con-

taining the largest amount of information in the shortest space and at the lowest price,
we may predict for it a wide circulation." Journal ofGas Lighting.

Field-Bookfor Engineers.
THE ENGINEER'S, MINING SURVEYOR'S, and CON-
TRACTOR'S FIELD-BOOK. By W. DAVIS HASKOLL, C.E.
Third Edition, enlarged, consisting of a Series of Tables, with

Rules, Explanations of Systems, and Use of Theodolite for Traverse

Surveying and Plotting the Work with minute accuracy by means
of Straight Edge and Set Square only; Levelling with the Theodo-
lite, Casting out and Reducing Levels to Datum, and Plotting Sec-
tions in the ordinary manner ; Setting out Curves with the Theodo-
lite by Tangential Angles and Multiples with Right and Left-hand

Readings of the Instrument; Setting out Curves without Theodolite
on the System of Tangential Angles by Sets of Tangents and Off-

sets; and Earthwork Tables to 80 feet deep, calculated for every 6
inches in depth. With numerous wood-cuts, I2mo, I2J. cloth.

"The book is very handy, and the author might have added that the separate tables
of sines and tangents to every minute will make it useful for many other purposes, the

genuine traverse tables existing all the same." AtJieneeum.
" A very useful work for the practical engineer and surveyor." Raihvay Ne^vs.
" The work forms a handsome pocket volume, and cannot fail, from its portability

and utility, to be extensively patronised by the engineering profession." Mining
Journal." We strongly recommend it to all classes of surveyors." Colliery Guardian.

Earthwork, Measurement and Calculation of.
A MANUAL on EARTHWORK. By ALEX. J. S. GRAHAM,
C.E., Resident Engineer, Forest of Dean Central Railway. With
numerous Diagrams. i8mo, 2s. 6d. cloth.

" As a really handy book for reference, we know of no work equal to it ; and the

railway engineers and others employed in the measurement and calculation of earth-

work will find a great amount of practical information very admirably arranged, and
available for general or rough estimates, as well as for the more exact calculations

required in the engineers' contractor's offices." Artizan.

Iron Bridges, Girders, Roofs, &c.
A TREATISE on the APPLICATION of IRON to the CON-
STRUCTION of BRIDGES, GIRDERS, ROOFS, and OTHER
WORKS. By FRANCIS CAMPIN, C.E. Second Edition revised

and corrected. With numerous Diagram?. I2mo, cloth boards, 3-r." Invaluable to those who have not been educated in mathematics." Colliery
Guardian.
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Bridge Construction in Masonry, Timber, & Iron.
EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC-
TION OF MASONRY, TIMBER, AND IRON ; consisting of

46 Plates from the Contract Drawings or Admeasurement of select

Works. By W. DAVIS HASKOLL, C.E. Second Edition, with
the addition of 554 Estimates, and the Practice of Setting out Works,
illustrated with 6 pages of Diagrams. Imp. 4to, 2.1. 12s. 6d. half-

morocco.
" One of the very few works extant descending to the level of ordinary routine, and

treating on the common every-day practice of the railway engineer. ... A work of

the present nature by a man of Mr. Haskoll's experience, must prove invaluable to

hundreds. The tables of estimates appended to this edition will considerably enhance
its value." Engineering.

MathematicalInstruments, their Construction, &c.
MATHEMATICAL INSTRUMENTS : THEIR CONSTRUC-
TION, ADJUSTMENT, TESTING, AND USE; comprising
Drawing, Measuring, Optical, Surveying, and Astronomical Instru-

ments. By J. F. HEATHER, M.A., Author of "Practical Plane

Geometry," "Descriptive Geometry," &c. Enlarged Edition, for

the most part entirely rewritten. With numerous Wood-cuts.

I2mo, 5-r. cloth boards.

Drawing for Engineers, &c.
THE WORKMAN'S MANUAL OF ENGINEERING
DRAWING. By JOHN MAXTON, Instructor in Engineering
Drawing, Royal Naval College, Greenwich, formerly of R. S. N. A.,
South Kensington. Third Edition, carefully revised. With upwards
of 300 Plates and Diagrams. I2mo, cloth, strongly bound, 4J.

" Even accomplished draughtsmen will find in it much that will be of use to them,
A copy of it should be kept for reference in every drawing office." Engineering."

Indispensable for teachers of engineering drawing." Mechanics' Magazine.

Oblique Arches.
A PRACTICAL TREATISE ON THE CONSTRUCTION of

OBLIQUE ARCHES. By JOHN HART. Third Edition, with
Plates. Imperial 8vo, 8s. cloth.

Oblique Bridges.
A PRACTICAL and THEORETICAL ESSAY on OBLIQUE
BRIDGES, with 13 large folding Plates. By GEO. WATSON
BUCK, M. Inst. C.E. Second Edition, corrected by W. H.
BARLOW, M Inst. C.E. Imperial 8vo, i2s. cloth.

"The standard text book for all engineers regarding skew arches is Mr. Buck's
treatise and it would be impossible to consult a better." Engineer.

Pocket-Bookfor Marine Engineers.
A POCKET BOOK FOR MARINE ENGINEERS. Con-

taining useful Rules and Formulae in a compact form. By FRANK
PROCTOR, A.I.N.A. Second Edition, revised and enlarged.

Royal 32mo, leather, gilt edges, with strap, 4^.

"We recommend it to our readers as going far to supply a long-felt want."
Naval Science.
"A most useful companion to all marine engineers." United Service Gazette.
"
Scarcely anything required by a naval engineer appears to have been for-

gotten." Iron.
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Granthams Iron Ship-Building, enlarged.
ON IRON SHIP-BUILDING j with Practical Examples and
Details. Fifth Edition. Imp. 4*0, boards, enlarged from 24 to 40
Plates (21 quite new), including the latest Examples. Together
with separate Text, I2mo, cloth limp, also considerably enlarged.

By JOHN GRANTHAM, M. Inst. C.E., &c. 2/. 2s. complete.
"A thoroughly practical work, and every question of the many in relation to iron

shipping which admit of diversity of opinion, or have various and conflicting personal
interests attached to them, is treated with sober and impartial wisdom and good sense.
. . . . As good a volume for the instruction of the pupil or student of iron naval
architecture as can be found in any language." Practical Mechanics' Journal."A very elaborate work. . . . It forms a most valuable addition to the history
of iron shipbuilding, while its having been prepared by one who has made the subject
his study for many years, and whose qualifications have been repeatedly recognised,
will recommend it as one of practical utility to all interested in shipbuilding." Army
and Navy Gazette.
" Mr. Grantham's work is of great interest. . . . It is also valuable as a record

of the progress of iron shipbuilding. ... It will, we are confident, command an
extensive circulation among shipbuilders in general. . . . By order of the Board
of Admiralty, the work will form the text-book on which the examination in iron ship-
building of candidates for promotion in the dockyards will be mainly based."

Engi)ieering.

Weale's Dictionary of Terms.
A DICTIONARY of TERMS used in ARCHITECTURE,
BUILDING, ENGINEERING, MINING, METALLURGY,
ARCHAEOLOGY, the FINE ARTS, &c. By JOHN WEALE.
Fifth Edition, revised and corrected by ROBERT HUNT, F.R. S.,

Keeper of Mining Records, Editor of
"
Ure's Dictionary of Arts,"

&c. I2mo, cloth boards, 6s.
" A book for the enlightenment of those whose memory is treacherous or education

deficient in matters scientific and industrial. The additions made of modern disco-

veries and knowledge are extensive. The result is 570 pages of concentrated essence
of elementary knowledge, admirably and systematically arranged, and presented in

neat and handy form." Iron.
" The best small technological dictionary in the language." Architect.
"A comprehensive and accurate compendium. Author, editor, and publishers de-

serve high commendations for producing such a useful work. We can warmly recom-
mend such a dictionary as a standard work of reference to our subscribers. Every
ironmonger should procure it no engineer should be without it builders and archi-
tects must admire it metallurgists and archaeologists would profit by it." Iron-

monger."
i'he absolute accuracy of a work of this character can only be judged of after

extensive consultation, and from our examination it appears very correct and very
complete." Mining Journal.
"There is no need now to speak of the excellence of this work ; it received th ap-

proval of the community long ago. Edited now by Mr. Robert Hunt, and published
in a cheap, handy form, it will be of the utmost service as a book of reference scarcely
to be exceeded in value." Scotsman,

Steam.
THE SAFE USE OF STEAM : containing Rules for Unpro-
fessional Steam Users. By an ENGINEER. Fourth Edition. I2mo.

Sewed, 6d.

N. B. This little work should be in the hands of every person
having to deal with a Steam Engine of any kind.

" If steam-users would but learn this little book by heart, and then hand it to

their stokers to do the same, and see that the latter do it, boiler explosions would
become sensations by their laiity," English Mechanic.
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ARCHITECTURE, &c.
4

Construction.
THE SCIENCE of BUILDING : An Elementary Treatise on
the Principles of Construction. By E. WYNDHAM TARN, M.A.,
Architect. With 47 Wood Engravings. Demy 8vo. 8s. 6d. cloth.

" A very valuable book, which we strongly recommend to all students." Builder." No architectural student should be without this hand-book." Architect.
"An able digest of information which is only to be found scattered through various

works.
"

Engineering.

Beaton s Pocket Estimator.
THE POCKET ESTIMATOR FOR THE BUILDING
TRADES, being an easy method of estimating the various parts
of a Building collectively, more especially applied to Carpenters'
and Joiners' work, priced according to the present value of material
and labour. By A. C. BEATON, Author of *

Quantities and
Measurements.' Second Edition. Carefully revised. 33 Wood-
cuts. Leather. Waistcoat-pocket size. u. 6d.

Beaton sBuilders
1andSurveyors TechnicalGuide.

THE POCKET TECHNICAL GUIDE AND MEASURER
FOR BUILDERS AND SURVEYORS: containing a Complete
Explanation of the Terms used in Building Construction, Memo-
randa for Reference, Technical Directions for Measuring Work in

all the Building Trades, &c. By A. C. BEATON. Second Edit.
With 19 Woodcuts. Leather. Waistcoat-pocket size. is. 6rf.

Villa Architecture.
A HANDY BOOK of VILLA ARCHITECTURE ; being a
Series of Designs for Villa Residences in various Styles. With
Detailed Specifications and Estimates. By C. WICKES, Architect,
Author of "The Spiresand Towers of the Mediaeval Churches of Eng-
land," &c. 31 Plates, 4to, half morocco, gilt edges, \l. is.

*** Also an Enlarged edition of the above. 61 Plates, with Detailed

Specifications, Estimates, &c. 2/. 2s. half morocco.
" The whole of the designs bear evidence of their being the work of an artistic

architect, and they will prove very valuable and suggestive." Building News.

House Painting.
HOUSE PAINTING, GRAINING, MARBLING, AND
SIGN WRITING : a Practical Manual of. With 9 Coloured
Plates of Woods and Marbles, and nearly 150 Wood Engravings.
By ELLIS A. DAVIDSON, Author of 'Building Construction,' &c.
Second Edition, carefully revised. I2mo, 6^. cloth boards.

" Contains a mass of information of use to the amateur and of value to the practical
man." English Mechanic.
" Deals with the practice of painting in all its parts, from the grinding of colours

to varnishing and gilding." Architect.

Wilsons Boiler and Factory Chimneys.
BOILER AND FACTORY CHIMNEYS ; their Draught-power
and Stability, with a chapter on Lightning Conductors. By ROBERT
WILSON, C.E., Author of "Treatise on Steam Boilers," &c., &c.
Crown 8vo, 35-. 6d., cloth.

"A most valuable book of its kind, full of useful information, definite in statement,
and thoroughly practical in treatment." The Local Government Chronicle.
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A Book on Building.
A BOOK ON BUILDING, CIVIL AND ECCLESIASTICAL.
By Sir EDMUND BECKETT, Bart., LL.D., Q.C., F.R.A.S.,
Author of "Clocks and Watches and Bells," &c. Crown 8vo,
with Illustrations, 7$. 6d., cloth.

" A book which is always amusing and nearly always instructive. Sir E. Beckett
will be read for the raciness of his style. We are able very cordially to recommend
all persons to read it for themselves. The style throughout is in the highest degree
condensed and epigrammatic." Times.

" We commend the book to the thoughtful consideration of all who are interested

in the building art." Builder.
"There is hardly a subject connected with either building or repairing on which

sensible and practical directions will not be found, the use of which is probably
destined to prevent many an annoyance, disappointment, and unnecessary expense."
Daily News.

Architecture, Ancient and Modern.
RUDIMENTARY ARCHITECTURE, Ancient and Modern.

Consisting of VITRUVIUS, translated by JOSEPH GWILT,
F.S.A., &c., with 23 fine copper plates; GRECIAN Archi-

tecture, by the EARL of ABERDEEN
;

the ORDERS of

Architecture, by W. H. LEEDS, Esq. ;
The STYLES of Archi-

tecture of Various Countries, by T. TALBOT BURY; The
PRINCIPLES of DESIGN in Architecture, by E. L. GARBETT.
In one volume, half-bound (pp. 1,100), copiously illustrated, I2s.

%* Sold separately, in two vols., asfollows
ANCIENT ARCHITECTURE. Containing Gwilt's Vitruvius

and Aberdeen's Grecian Architecture. Price 6s. half-bound.

N.B. This is the only edition of I ITRUVIUS procurable at a
moderate price.

MODERN ARCHITECTURE. Containing the Orders, by Leeds ;

The Styles, by Bury ; and Design, by Garbett. 6s. half-bound.

The Young Architect's Book.
HINTS TO YOUNG ARCHITECTS. By GEORGE WIGHT-
WICK, Architect, Author of " The Palace of Architecture," &c., &c.

New Edition, revised and enlarged. By G. HUSKISSON GUIL-

LAUME, Architect. Numerous illustrations. I2mo, cloth boards, 4^." Will be found an acquisition to pupils, and a copy ought to be considered as

necessary a purchase as a box of instruments." Architect.
"
Contains a large amount of information, which young architects will do well to

acquire, if they wish to succeed in the everyday work of their profession." English
MecJuinic.

Drawingfor Bidlders and Students.
PRACTICAL RULES ON DRAWING for the OPERATIVE
BUILDER and YOUNG STUDENT in ARCHITECTURE.
By GEORGE PYNE, Author of a "

Rudimentary Treatise on Per-

spective for Beginners." With 14 Plates, 4to, 7-r. 6d. boards.

Builder
}

s and Contractor s Price Book.
LOCKWOOD & CO.'S BUILDER'S AND CONTRACTOR'S
PRICE BOOK for 1879, containing the latest prices of all kinds

of Builders' Materials and Labour, and of all Trades connected
with Building, &c., &c. The whole revised and edited by
FRANCIS T. W. MILLER, Architect and Surveyor. Fcap. 8vo,

strongly half-bound, ^s.
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Handbook of Specifications.
THE HANDBOOK OF SPECIFICATIONS ; or, Practical

Guide to the Architect, Engineer, Surveyor, and Builder, in drawing
up Specifications and Contracts for Works and Constructions.

Illustrated by Precedents of Buildings actually executed by eminent
Architects and Engineers. Preceded by a Preliminary Essay, and
Skeletons of Specifications and Contracts, &c., &c. By Professor

THOMAS L. DONALDSON, M.I.B.A. With A REVIEW OF THE
LAW OF CONTRACTS. By W. CUNNINGHAM GLEN, of the

Middle Temple. With 33 Lithographic Plates, 2 vols., 8vo, 2/. 2s.
" In these two volumes of 1,100 pages (together), forty-four specifications of executed

works are given, including the specifications for parts of the new Houses of Parliament,

by Sir Charles Barry, and for the new Royal Exchange, by Mr. Tite, M.P.
Donaldson's Handbook of Specifications must be bought by all architects." Builder.

Taylor and Cresys Rome.
THE ARCHITECTURAL ANTIQUITIES OF ROME. By
the late G. L. TAYLOR, Esq., F.S.A., and EDWARD CRESY, Esq.
New Edition, thoroughly revised, and supplemented under the

editorial care of the Rev. ALEXANDER TAYLOR, M.A. (son of

the late G. L. Taylor, Esq.), Chaplain of Gray's Inn. This is

the only book which gives on a large scale, and with the precision
of architectural measurement, the principal Monuments of Ancient
Rome in plan, elevation, and detail. Large folio, with 130 Plates,

half-bound, 3/. $s.

"%* Originally published in two volumes, folio, at l8/. iSs.

Specifications for Practical Architecture.
SPECIFICATIONS FOR PRACTICAL ARCHITECTURE:
A Guide to the Architect, Engineer, Surveyor, and Builder ; with
an Essay on the Structure and Science of Modern Buildings. By
FREDERICK ROGERS, Architect. With numerous Illustrations.

Demy 8vo, 15^., cloth. (Published at I/. IOJ.)

*** A volume of specifications ofa practical character being greatly required, and the
old standard work of Alfred Bartholomew being out of print, the author, on the basis

of that work, has produced the above. He has also inserted specifications of works
that have been erected in his own practice.

The House-Owner's Estimator.
THE HOUSE-OWNER'S ESTIMATOR; or, What will it

Cost to Build, Alter, or Repair? A Price-Book adapted to the
Use of Unprofessional People as well as for the Architectural

Surveyor and Builder. By the late JAMES D. SIMON, A. R. I.E. A.
Edited and Revised by FRANCIS T. W. MILLER, Surveyor. With
numerous Illustrations. Second Edition, with the prices carefully
corrected to present time. Crown 8vo, cloth, 3-f. 6d.

" In two years it will repay its cost a hundred times over.'"- Field.
" A very handy book for those who want to know what a house will cost to build,

alter, or repair." English Mechanic.
"
Especially valuable to non-professional readers." Milling Journal.

Useful Text-Book for Architects.
THE ARCHITECT'S GUIDE : Being a Text-book of Useful
Information for Architects, Engineers, Surveyors, Contractors,
Clerks of Works, &c., &c. By FREDERICK ROGERS, Architect,
Author of '

Specifications for Practical Architecture,' &c. With
numerous Illustrations. Crown 8vo, 6s. cloth.
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CARPENTRY, TIMBER, MECHANICS.

Tredgold's Carpentry, new and cheaper Edition.
THE ELEMENTARY PRINCIPLES OF CARPENTRY :

a Treatise on the Pressure and Equilibrium of Timber Framing, the
Resistance of Timber, and the Construction of Floors, Arches,
Bridges, Roofs, Uniting Iron and Stone with Timber, &c. To which
is added an Essay on the Nature and Properties of Timber, &c.,
with Descriptions of the Kinds of Wood used in Building ; also

numerous Tables of the Scantlings of Timber for different purposes,
the Specific Gravities of Materials, &c. By THOMAS TREDGOLD,
C.E. Edited by PETER BARLOW, F.R.S. Fifth Edition, cor-

rected and enlarged. With 64 Plates (i I of which now first appear
in this edition), Portrait of the Author, and several Woodcuts. In
I vol., 4to, published at 2/. 2J., reduced to I/. 5^., cloth.

"'Tredgold's Carpentry' ought to be in every architect's and every builder's

library, and those who do not already possess it ought to avail themselves of the new
issue.

" Builder.
"A work whose monumental excellence must commend it wherever skilful car-

pentry is concerned. The Author's principles are rather confirmed than impaired by
time, and, as now presented, combine the surest base with the most interesting display
of progressive science. The additional plates are of great intrinsic value." Buikling
News.

Grandys Timber Tables.
THE TIMBER IMPORTER'S, TIMBER MERCHANT'S,
and BUILDER'S STANDARD GUIDE. By RICHARD E.
GRANDY. Comprising : An Analysis of Deal Standards, Home
and Foreign, with comparative Values and Tabular Arrangements
for Fixing Nett Landed Cost on Baltic and North American Deals,

including all intermediate Expenses, Freight, Insurance, &c., &c. j

together with Copious Information for the Retailer and Builder.

Second Edition. Carefully revised and corrected. I2mo, 3^. 6d.

cloth.
"
Everything it pretends to be : built up gradually, it leads one from a forest to a

treenail, and throws in, as a makeweight, a host of material concerning bricks, columns,
cisterns, &c. all that the class to whom it appeals requires." English Mechanic.

" The only difficulty we have is as to what is NOT in its pages. What we have tested

of the contents,taken at random, is invariably correct." Illustrated Builder's Journal.

Tablesfor Packing-Case Makers.
PACKING-CASE TABLES ; showing the number of Superficial
Feet in Boxes or Packing-Cases, from six inches square and

upwards. Compiled by WILLIAM RICHARDSON, Accountant.

Second Edition. Oblong 4to, 3s. 6d., cloth. [Just Published.

"Will save much labour and calculation to packing-case makers and those who use

packing-cases." Grocer.
" Invaluable labour-saving tables." Ironmonger.

Nicholsons Carpenter s Guide.
THE CARPENTER'S NEW GUIDE ; or, BOOK of LINES
for CARPENTERS : comprising all the Elementary Principles
essential for acquiring a knowledge of Carpentry. Founded on the

late PETER NICHOLSON'S standard work. A new Edition, revised

by ARTHUR ASHPITEL, F.S.A., together with Practical Rules on

Drawing, by GEORGE PYNE. With 74 Plates, 4to, I/, u. cloth.
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Dowsing's Timber Merchant's Companion.
THE TIMBER MERCHANT'S AND BUILDER'S COM-
PANION ; containing New and Copious Tables of the Reduced

Weight and Measurement of Deals and Battens, of all sizes, from
One to a Thousand Pieces, and the relative Price that each size

bears per Lineal Foot to any given Price per Petersburgh Standard
Hundred ; the Price per Cube Foot of Square Timber to any given
Price per Load of 50 Feet ; the proportionate Value of Deals and
Battens by the Standard, to Square Timber by the Load of 50 Feet

;

the readiest mode of ascertaining the Price of Scantling per Lineal

Foot of any size, to any given Figure per Cube Foot. Also a

variety of other valuable information. By WILLIAM DOWSING,
Timber Merchant. Third Edition, Revised and Corrected. Crown
8vo, 3-r. cloth.

"Everything is as concise and clear as it can possibly be made. There can be no
doubt that every timber merchant and builder ought to possess it" Hull Advertiser.

Timber Freight Book.
THE TIMBER IMPORTERS' AND SHIPOWNERS'
FREIGHT BOOK : Being a Comprehensive Series of Tables for

the Use of Timber Importers, Captains of Ships, Shipbrokers,
Builders, and all Dealers in Wood whatsoever. By WILLIAM
RICHARDSON, Timber Broker. Crown 8vo, 6s., cloth.

Hortoris Measurer.
THE COMPLETE MEASURER

; setting forth the Measure-
ment of Boards, Glass, &c., &c. ; Unequal-sided, Square-sided,
Octagonal-sided, Round Timber and Stone, and Standing Timber.
With just allowances for the bark in the respective species of

trees, and proper deductions for the waste in hewing the trees,
&c. ; also a Table showing the solidity of hewn or eight-sided
timber, or of any octagonal-sided column. Compiled for the
accommodation of Timber-growers, Merchants, and Surveyors,
Stonemasons, Architects, and others. By RICHARD HORTON.
Third edition, with considerable and valuable additions, I2mo,
strongly bound in leather, 5^.

"Not only are the best methods of measurement shown, and in some instances
illustrated by means of woodcuts, but the erroneous systems pursued by dishonest
dealers are fully exposed The work must be considered to be a valuable addi-
tion to every gardener's library. Garden.

Superficial Measurement.
THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA-
SUREMENT. Tables calculated from I to 200 inches in length,

by i to 108 inches in breadth. For the use of Architects, Surveyors,
Engineers, Timber Merchants, Builders, &c. By JAMES HAW-
KINGS. Fcp. 3-r. 6d. cloth.

Practical Timber Merchant.
THE PRACTICAL TIMBER MERCHANT, being a Guide
for the use of Building Contractors, Surveyors, Builders, &c.,

Comprising useful Tables for all purposes connected with the
Timber Trade, Marks of Wood, Essay on the Strength of Timber,
Remarks on the Growth of Timber, &c. By W. RICHARDSON.
Fcap. 8vo, 3-r. 6</., cloth.
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The Mechanics Workshop Companion.
THE OPERATIVE MECHANIC'S WORKSHOP COM-
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC-
TICAL ASSISTANT. By WILLIAM TEMPLETON. Twelfth

Edition, with Mechanical Tables for Operative Smiths, Millwrights,
Engineers, &c. ; and an Extensive Table of Powers and Roots,
&c., &c. II Plates. I2mo, 5-r. bound.

"As a text-book of reference, in which mechanical and commercial demands are

judiciously met, TEMPLETON'S COMPANION stands unrivalled." Mechanics'Magazine."
Admirably adapted to the wants of a very large class. It has met with great

success in the engineering workshop, as we can testify ; and there are a great many
men who, in a great measure, owe their rise in life to this little work. " Building News.

Engineer s Assistant.
THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S
PRACTICAL ASSISTANT ; comprising a Collection of Useful

Tables, Rules, and Data. Compiled and Arranged, with Original
Matter, by WILLIAM TEMPLETON. 6th Edition. i8mo, 2s. 6d.

cloth.
''So much varied information compressed into so small a space, and published at a

price which places it within the reach of the humblest mechanic, cannot fail to com-
mand the sale which it deserves. With the utmost confidence we commend this book
to the attention of our readers." Mechanics' Magazine."A more suitable present to an apprentice to any of the mechanical trades could not
possibly be made." Building- News.

Designing, Measuring, and Valuing.
THE STUDENT'S GUIDE to the PRACTICE of MEA-
SURING and VALUING ARTIFICERS' WORKS ; containing
Directions for taking Dimensions, Abstracting the same, and bringing
the Quantities into Bill, with Tables of Constants, and copious
Memoranda for the Valuation of Labour and Materials in the re-

spective Trades of Bricklayer and Slater, Carpenter and Joiner,
Painter and Glazier, Paperhanger, &c. With 43 Plates and Wood-
cuts. Originally edited by EDWARD DOBSON, Architect. New
Edition, re-written, with Additions on Mensuration and Construc-

tion, and useful Tables for facilitating Calculations and Measure-
ments. By E. WYNDHAM TARN, M.A., 8vo, icw. 6d. cloth.

" We have failed to discover anything connected with the building trade, from ex-

cavating foundations to bell-hanging, that is not fully treated upon." The Artizan.
"
Altogether the book is one which well fulfils the promise of its title-page, and we

can thoroughly recommend it to the class for whose use it has been compiled. Mr.
Tarn's additions and revisions have much increased the usefulness of the work, and
have especially augmented its value to students." Engineering:

Plumbing.
PLUMBING ;

a text-book to the practice of the art or craft of the

plumber. With supplementary chapters upon house-drainage, em-

bodying the latest improvements. By WILLIAM PATON BUCHAN,
Sanitary Engineer. I2mo., with about 300 illustrations. 3^. 6^.,

cloth.

"There is no other manual in existence of the plumber's art; and the volume will

be welcomed as the work of a practical master of his trade." Public Health.

intelligent manner, by one who is well qualified for the task." City Press,
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MATHEMATICS, &c.

Gregory's Practical Mathematics.
MATHEMATICS for PRACTICAL MEN ; being a Common-
place Book of Pure and Mixed Mathematics. Designed chiefly
for the Use of Civil Engineers, Architects, and Surveyors. Part I.

PURE MATHEMATICS comprising Arithmetic, Algebra, Geometry,
Mensuration, Trigonometry, Conic Sections, Properties of Curves.

Part II. MIXED MATHEMATICS comprising Mechanics in general,

Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics,
Mechanical Agents, Strength of Materials. With an Appendix of

copious Logarithmic and other Tables. By OLINTHUS GREGORY,
LL. D. ,

F.R. A. S. Enlarged by HENRY LAW, C. E. 4th Edition,

carefully revised and corrected by J. R. YOUNG, formerly Profes-

sor of Mathematics, Belfast College; Author of "A Course of

Mathematics," &c. With 13 Plates. Medium 8vo, I/, is. cloth.
" As a standard work on mathematics it has not been excelled." Artizan.
" The engineer or architect will here find ready to his hand, rules for solving nearly

every mathematical difficulty that may arise in his practice. The rules are in all cases

explained by means of examples, in which every step of the process is clearly worked
out "

Builder.
' ' One of the most serviceable books to the practical mechanics of the country.

In the edition just brought out, the work has again been revised by
Professor Young. He has modernised the notation throughout, introduced a few

paragraphs
here and there, and corrected the numerous typographical errors which

nave escaped the eyes of the former Editor. The book is now as complete as it is

possible to make it. It is an instructive book for the student, and a Text-
book for him who having once mastered the subjects it treats of, needs occasionally to

refresh his memory upon them." Building News.

The Metric System.
A SERIES OF METRIC TABLES, in which the British

Standard Measures and Weights are compared with those of the

Metric System at present in use on the Continent. By C. H.

DOWLING, C. E. Second Edition, revised and enlarged. 8vo,
IOJ. 6d. strongly bound.

" Mr. Bowling's Tables, which are well put together, come just in time as a ready
reckoner for the conversion of one system into the other." AttU&antm.
"Their accuracy has been certified by Prof. Airy, Astronomer-Royal." Builder.
" Resolution 8. That advantage will be derived from the recent publication of

Metric Tables, by C. H. Dowling, C.E." Report ofSection F, Brit. Assoc., Bath.

Comprehensive Weight Calcidator.
THE WEIGHT CALCULATOR; being a Series of Tables

upon a New and Comprehensive Plan, exhibiting at one Reference

the exact Value of any Weight from lib. to 15 tons, at 300 Pro-

gressive Rates, from I Penny to 168 Shillings per cwt., and con-

taining 1 86, OCX) Direct Answers, which with their Combinations,

consisting of a single addition (mostly to be performed at sight),

will afford an aggregate of 10,266,000 Answers ; the whole being
calculated and designed to ensure Correctness and promote
Despatch. By HENRY HARBEN, Accountant, Sheffield, Author
of 'The Discount Guide.' An entirely New Edition, carefully

revised. Royal 8vo, strongly half-bound, 30^.
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Comprehensive Discount Guide.
THE DISCOUNT GUIDE : comprising several Series of Tables
for the use of Merchants, Manufacturers, Ironmongers, and others,

by which may be ascertained the exact profit arising from any mode
of using Discounts, either in the Purchase or Sale of Goods, and
the method of either Altering a Rate of Discount, or Advancing a

Price, so as to produce, by one operation, a sum that will realise

any required profit after allowing one or more Discounts : to which
are added Tables of Profit or Advance from \\ to 90 per cent.,
Tables of Discount from i^ to 98! per cent., and Tables of Commis-
sion, &c., from | to 10 per cent. By HENRY HARBEN, Accountant,
Author of " The Weight Calculator." New Edition, carefully Re-
vised and Corrected. Demy 8vo. (544 pp.), half-bound, i

5.5-.

Inwood's Tables, greatly enlarged and improved.
TABLES FOR THE PURCHASING of ESTATES, Freehold,

Copyhold, or Leasehold ; Annuities, Advowsons, &c.
,
and for the

Renewing of Leases held under Cathedral Churches, Colleges, or

other corporate bodies ; for Terms of Years certain, and for Lives ;

also for Valuing Reversionary Estates, Deferred Annuities, Next

Presentations, &c., together with Smart's Five Tables of Compound
Interest, and an Extension of the same to Lower and Intermediate

Rates. By WILLIAM INWOOD, Architect. The 2Oth edition, with

considerable additions, and new and valuable Tables of Logarithms
for the more Difficult Computations of the Interest of Money, Dis-

count, Annuities, &c., by M. F&DOR THOMAN, of the Societe

Credit Mobilier of Paris. I2mo, Ss. cloth.
" Those interested in the purchase and sale of estates, and in the adjustment of

compensation cases, as well as in transactions in annuities, life insurances, &c., will

find the present edition of eminent service." Engineering'." ' Inwood's Tables' still maintain a most enviable reputation. The new issue has been
enriched by large additional contributions by M. Fedor Thoman, whose carefully

arranged Tables cannot fail to be of the utmost utility." MiningJournal.

Geometryfor the Architect, Engineer, &c.
PRACTICAL GEOMETRY, for the Architect, Engineer, and

Mechanic; giving Rules for the Delineation and Application of

various Geometrical Lines, Figures and Curves. By E. W. TARN,
M.A., Architect, Author of "The Science of Building," &c.

With 164 Illustrations. Demy 8vo. 12s. 6d., cloth.
" No book with the same objects in view has ever been published in which the

clearness of the rules laid down and the illustrative diagrams have been so satis-

factory.
" Scotsman.

Compound Interest and Annuities.
THEORY of COMPOUND INTEREST and ANNUITIES ;

with Tables of Logarithms for the more Difficult Computations of

Interest, Discount, Annuities, &c., in all their Applications and
Uses for Mercantile and State Purposes. With an elaborate Intro-

duction. By FfeDOR THOMAN, of the Societe Credit Mobilier,
Paris. 3rd Edition, carefully revised and corrected. I2mo,45

>

. 6d., cl.

A very powerful work, and the Author has a very remarkable command of his

subject." Professor A. de Morgan.
"We recommend it to the notice of actuaries and accountants." A thenceum.
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SCIENCE AND ART.

Dentistry.
MECHANICAL DENTISTRY. A Practical Treatise on the

Construction of the various kinds of Artificial Dentures. Com-
prising also Useful Formulae, Tables, and Receipts for Gold
Hate, Clasps, Solders, etc., etc. By CHARLES HUNTER. With
numerous Wood Engravings. Crown 8vo, 'js. 6d. Cloth.

"The work is very practical.'' MontJily Review ofDental Surgery." An authoritative treatise Many useful and practical hints are scattered

throughout the work, while its value as a text book is enhanced by numerous illus-

trations. We can strongly recommend Mr. Hunter's treatise to all students pre-
paring for the profession of dentistry, as well as to every mechanical dentist."
Dublin Journal of Medical Science.

Brewing.
A HANDBOOK FOR YOUNG BREWERS. By HERBERT
EDWARDS WRIGHT, B.A. (Trin. Coll. Camb.). Crown 8vo,

3-y. 6d., cloth. [Just Published.
" A thoroughly scientific treatise in popular language. It is evident that the

author has mastered his subject in its scientific aspects." Morning- Advertiser.

h|" We would particularly recommend teachers of the art to place it in every pupil's
hands, and we feel sure its perusal will be attended with advantage." Brewer.

The Military Sciences.
AIDE-MEMOIRE to the MILITARY SCIENCES. Framed
from Contributions of Officers and others connected with the dif-

ferent Services. Originally edited by a Committee of the Corps of

Royal Engineers. Second Edition, most carefully revised by an
Officer of the Corps, with many additions ; containing nearly 350
Engravings and many hundred Woodcuts. 3 vols. royal 8vo, extra

cloth boards, and lettered, 4/. ioc.
"A compendious encyclopaedia of military knowledge." Edinburgh Review." The most comprehensive work of reference to the military and collateral sciences."
Volunteer Service Gazette.

Field Fortification.
A TREATISE on FIELD FORTIFICATION, the ATTACK
of FORTRESSES, MILITARY MINING, and RECON-
NOITRING. By Colonel I. S. MACAULAY, late Professor of

Fortification in the R. M. A., Woolwich. Sixth Edition, crown
8vo, cloth, with separate Atlas of 12 Plates, 12s. complete.

Dye- Wares and Colours.
THE MANUAL of COLOURS and DYE-WARES: their

Properties, Applications, Valuation, Impurities, and Sophistications.
For the Use of Dyers, Printers, Drysalters, Brokers, &c. By J.
W. SLATER. Post 8vo, js. 6d., cloth.

"A complete encyclopedia of the materia tinctoria. The information is full

and precise, and the methods of determining the value of articles liable to sophistica-
tion, are given with clearness, and are practical as well as valuable." Chemist and
Druggist.

Storms.
STORMS : their Nature, Classification, and Laws, with the
Means ot Predicting them by their Embodiments, the Clouds.

By WILLIAM BLASIUS. With Coloured Plates and numerous
Wood Engravings. Crown 8vo, icxr. 6d. cloth boards.
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Light-Houses.
EUROPEAN LIGHT-HOUSE SYSTEMS ; being a Report of
a Tour of Inspection made in 1873. By Major GEORGE H.
ELLIOT, Corps of Engineers, U.S.A. Illustrated by 51 En-

gravings and 31 .Woodcuts in the Text. 8vo, 2is. cloth.

Electricity.
A MANUAL of ELECTRICITY ; including Galvanism, Mag-
netism, Diamagnetism, Electro-Dynamics, Magno-Electricity, and
the Electric Telegraph. By HENRY M. NOAD, Ph.D., F.C.S.,
Lecturer on Chemistry at St. George's Hospital. Fourth Edition,

entirely rewritten. Illustrated by 500 Woodcuts. 8vo, I/. 4?. cloth.
" The commendations already bestowed in the pages of the Lancet on the former

editions of this work are more than ever merited by the present. The accounts given
of electricity and galvanism are not only complete in a scientific sense, but, which is a
rarer thing, are popular and interesting." Lancet.

Text-Book of Electricity.
THE STUDENT'S TEXT-BOOK OF ELECTRICITY. By
HENRY M. NOAD, Ph.D., Lecturer on Chemistry at St. George's
Hospital. New Edition, revised and enlarged, with additions on

Telegraphy, the Telephone, Phonograph, &c. Upwards of 400
Illustrations. [Nearly ready.

Riidimentary Magnetism.
RUDIMENTARY MAGNETISM : being a concise exposition
of the general principles of Magnetical Science, and the purposes
to which it has been applied. By Sir W. SNOW HARRIS, F.R.S.
New and enlarged Edition, with considerable additions by Dr.

NOAD, Ph.D. With 165 Woodcuts. I2mo, cloth, 4^.
"As concise and lucid an exposition of the phenomena of magnetism as we believe

it is possible to write." English Mechanic.
" The best possible manual on the subject of magnetism." Mechanics' Magazine.

Chemical Analysis.
THE COMMERCIAL HANDBOOK of CHEMICAL ANA-
LYSIS ; or Practical Instructions for the determination of the In-

trinsic or Commercial Value of Substances used in Manufactures,
in Trades, and in the Arts. By A. NORMANDY, Author of " Prac-

tical Introduction to Rose's Chemistry," and Editor of Rose's
" Treatise on Chemical Analysis." New Edition. Enlarged, and
to a great extent re-written, by HENRY M. NOAD, Ph. D., F.R.S.
With numerous Illustrations. Cr. 8vo, 12s. 6d. cloth.

"We recommend this book to the careful perusal of every one ; it may be truly
affirmed to be of universal interest, and we strongly recommend it to our readers as a

guide, alike indispensable to the housewife as to the pharmaceutical practitioner."
Medical Times.
"
Essential to the analysts appointed under the new Act. The most recent results

are given, and the work is well edited and carefully written." Nature.

Molhisca.
A MANUAL OF THE MOLLUSCA ; being a Treatise on
Recent and Fossil Shells. By Dr. S. P. WOODWARD, A.L.S.

With Appendix by RALPH TATE, A.L.S., F.G.S. With numer-

ous Plates and 300 Woodcuts. 3rd Edition. Cr. 8vo, Js.dd. cloth.
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Clocks, Watches, and Bells.
RUDIMENTARY TREATISE on CLOCKS, and WATCHES,
and BELLS. By Sir EDMUND BECKETT, Bart, (late E. B.

Denison), LL.D., Q.C., F.R.A.S., Author of "Astronomy with-

out Mathematics," &c. Sixth edition, thoroughly revised and

enlarged, with numerous Illustrations. Limp cloth (No. 67,
Weale's Series), 4-r. 6d.; cloth boards, $s. 6d.

" As a popular and practical treatise it is unapproached." English Mechanic.
"The best work on the subject probably extant. The treatise on bells is un-

doubtedly the best in the language. To call it a rudimentary treatise is a misnomer,
at least as respects clocks and bells. It is the most important work of its kind in

English.
"

Engineering.
"The only modern treatise on clock-making." Horological Journal." This admirable treatise on clocks, by the most able authority on such a subject,

is completely perfect of its kind." Standard.

Gold and Gold-Working.
THE PRACTICAL GOLD-WORKER ; or, The Goldsmith's
and Jeweller's Instructor. The Art of Alloying, Melting, Re-

ducing, Colouring, Collecting and Refining. The processes of

Manipulation, Recovery of Waste, Chemical and Physical Pro-

perties of Gold, with a new System of Mixing its Alloys ; Solders,

Enamels, and other useful Rules and Recipes, &c. By GEORGE
E. GEE. Crown 8vo, Js. 6d. , cloth.

"A good, sound, technical educator, and will be generally accepted as an
authority. It gives full particulars for mixing alloys and enamels, is essentially a book
for the workshop, and exactly fulfils the purpose intended." Horological Journal." The best work yet printed on its subject for a reasonable price. We have no
doubt that it will speedily become a standard book which few will care to be with-
out." Jeweller and Metalworker.

Silver and Silver Working.
THE SILVERSMITH'S HANDBOOK, containing full In-

structions for the Alloying and Working of Silver, including the

different modes of refining and melting the metal, its solders, the

preparation of imitation alloys, methods of manipulation, preven-
tion of waste, instructions for improving and finishing the surface

of the work, together with other useful information and memoranda.

By GEORGE E. GEE, Jeweller, &c. Crown 8vo, with numerous

illustrations, ^s. 6d., cloth.
" This work is destined to take up as good a position in technical literature as the

Practical Goldworker, a book which has passed through the ordeal of critical ex-
amination and business tests with great success." Jeweller and Metalworker.

Science and Scripture.
SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT
ANTAGONISTIC TO IT ; being a Series of Essays on i.

Alleged Discrepancies ; 2. The Theory of the Geologists and

Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. Miracles in

general Views of Hume and Powell ; 5. The Miracle of Joshua
Views of Dr. Colenso : The Supernaturally Impossible ; 6. The
Age of the Fixed Stars their Distances and Masses. By Professor

J. R. YOUNG. Fcap. 8vo, 5^. cloth.
* '

Distinguished by the true spirit of scientific inquiry, by great knowledge, by keen

logical ability, and by a style peculiarly clear, easy, and energetic." Nonconformist.

Practical Philosophy.
A SYNOPSIS of PRACTICAL PHILOSOPHY. By Rev. J.

CARR, M. A., late Fellow of Trin, Coll., Camb. 2nd Ed. i8mo, 5^. cl.
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DR. LARDNER'S POPULAR WORKS.
Dr. Lardners Museum of Science and Art.

THE MUSEUM OF SCIENCE AND ART. Edited by
DIONYSIUS LARDNER, D.C.L., formerly Professor of Natural Phi-

losophy and Astrdnomy in University College, London. With up-
wards of 1 200 Engravings on Wood. In 6 Double Volumes.
Price i is., in a new and elegant cloth binding, or handsomely
bound in half morocco, 3U. 6d.

"The 'Museum of Science and Art' is the most valuable contribution that has
ever been made to the Scientific Instruction of every class of society." Sir David
Brewster in the North British Review.
"Whether we consider the liberality and beauty of the illustrations, the charm of

the writing, or the durable interest of the matter, we must express our belief that
there is hardly to be found among the new books, one that would be welcomed by
people of so many ages and classes as a valuable present." Examiner.

**
Separate books formedfrom the above, suitable for Workmen's

Libraries, Science Classes, drv.

COMMON THINGS EXPLAINED. Containing Air, Earth, Fire,

Water, Time, Man, the Eye, Locomotion, Colour, Clocks and

Watches, &c. 233 Illustrations, cloth gilt, 5^.

THE MICROSCOPE. Containing Optical Images, Magnifying
Glasses, Origin and Description of the Microscope, Microscopic
Objects, the Solar Microscope, Microscopic Drawing and Engrav-
ing, c. 147 Illustrations, cloth gilt, 2s.

POPULAR GEOLOGY. Containing Earthquakes and Volcanoes,
the Crust of the Earth, etc. 201 Illustrations, cloth gilt, 2s. 6d.

POPULAR PHYSICS. Containing Magnitude and Minuteness, the

Atmosphere, Meteoric Stones, Popular Fallacies, Weather Prog-
nostics, the Thermometer, the Barometer, Sound, c. 85 Illus-

trations, cloth gilt, 2s. 6d.

STEAM AND ITS USES. Including the Steam Engine, the Lo-
comotive, and Steam Navigation. 89 Illustrations, cloth gilt, 2s.

POPULAR ASTRONOMY. Containing How to Observe the
Heavens. The Earth, Sun, Moon, Planets. Light, Comets,
Eclipses, Astronomical Influences, &c. 182 Illustrations, 4^. 6d.

THE BEE AND WHITE ANTS : Their Manners and Habits.
With Illustrations of Animal Instinct and Intelligence. 135 Illus-

trations, cloth gilt, 2s.

THE ELECTRIC TELEGRAPH POPULARISED. To render

intelligible to all who can Read, irrespective of any previous Scien-

tific Acquirements, the various forms of Telegraphy in Actual

Operation. 100 Illustrations, cloth gilt, is. 6d.

Scientific Class-Books, by Dr. Lardncr.

NATURAL PHILOSOPHY FOR SCHOOLS. By DR. LARDNJER.

328 Illustrations. Sixth Edition. I vol. 3^. 6d. cloth.
"
Conveys, in clear and precise terms, general notions of all the principal divisions

of Physical Science." British Quarterly Review.

ANIMAL PHYSIOLOGY FOR SCHOOLS. By DR. LARDNER.
With 190 Illustrations. Second Edition. I vol. $s. 6d. cloth.

"Clearly written,well arranged, and excellently illustrated." Gardeners' Chronicle.
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DR. LARDNER'S SCIENTIFIC WORKS.
Astronomy.

THE HANDBOOK OF ASTRONOMY. 4th Edition. Edited

by EDWIN DUNKIN, F.R.S., Rl. Observatory, Greenwich. With

38 plates and upwards of 100 Woodcuts. Cr. 8vo, gs. 6d. cloth.

"Probably no other book contains the same amount of information in so com-

pendious and well-arranged a form." Atketuntm,

Animal Physics.
THE HANDBOOK OF ANIMAL PHYSICS. With 520
Illustrations. New edition, small 8vo, cloth, *]s. 6d. 732 pages.

" We have no hesitation in cordially recommending it." Ediicational Times.

Electric Telegraph.
THE ELECTRIC TELEGRAPH. New Edition. ByE. B.

BRIGHT, F.R.A.S. 140 Illustrations. Small 8vo, 2s. 6d. cloth.

One of the most readable books extant on the Electric Telegraph." Eng. Mechanic.

LARDNER'S COURSE OF NATURAL PHILOSOPHY.

Mechanics.
THE HANDBOOK OF MECHANICS. Enlarged and almost
rewritten by BENJAMIN LOEWY, F.R.A.S. With 378 Illustra-

tions. Post Svo, 6s. cloth. [Just Published.
" The perspicuity of the original has been retained,

'

and chapters which had
become obsolete, have been replaced by others of more modern character. The
explanations throughout are studiously popular, and care has been taken to show
the application of the various branches of physics to the industrial arts, and to

the practical business of life." Mining Journal,

Heat.
THE HANDBOOK OF HEAT. Edited and almost entirely
Rewritten by BENJAMIN LOEWY, F.R.A.S. etc. 117 Illustra-

tions. Post Svo, 6s. cloth. [Just Published.
"The style is always clear and precise, and conveys instruction without leaving

any cloudiness or lurking doubts behind." Engineering.

Hydrostatics and Pneumatics.
THE HANDBOOK ofHYDROSTATICS and PNEUMATICS.
New Edition, Revised and Enlarged by BENJAMIN LOEWY,
F.R.A.S. With 236 Illustrations. Post Svo, $s. cloth.

" For those ' who desire to attain an accurate knowledge of physical science with-

out the profound methods of mathematical investigation/ this work is not merely in-

tended, but well adapted." Chemical News.

Electricity, Magnetism, and Acoustics.
THE HANDBOOK of ELECTRICITY, MAGNETISM, and
ACOUSTICS. New Edition. Edited by GEO. CAREY FOSTER,
B.A., F.C.S. With 400 Illustrations. Post Svo, 5*. cloth.

" The book could not have been entrusted to any one better calculated to preserve
the terse and lucid style of Lardner, while correcting his errors and bringing up his

work to the present state of scientific knowledge." Popular Science Review.

Optics.
THE HANDBOOK OF OPTICS. New Edition. Edited by
T. OLVER HARDING, B.A. 258 Illustrations. Post Svo, 5-r. cloth.

" Written by one of the ablest English scientific writers, beautifully and elaborately
illustrated.

" Mechanics' Magazine.

%* The above 5 Vols. form A COMPLETE COURSE OF NATURAL '

PHILOSOPHY.
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Woods and Marbles (Imitation of\
SCHOOL OF PAINTING FOR THE IMITATION OF
WOODS AND MARBLES, as Taught and Practised by A. R.
and P. VAN DER BURG, Directors of the Rotterdam Painting
Institution. Illustrated with 24 full-size Coloured Plates ; also
12 Plain Plates,' comprising 154 Figures. Royal folio, bound,
2l. I2s. 6d. {Just Published.

Pictiires and Painters.
THE PICTURE AMATEUR'S HANDBOOK AND DIC-
TIONARY OF PAINTERS : being a Guide for Visitors to
Public and Private Picture Galleries, and for Art-Students, in-

cluding an explanation of the various methods of Painting ; In-
structions for Cleaning, Re-Lining, and Restoring Oil Paintings ;

A Glossary of Terms; an Historical Sketch of the Principal Schools
of Painting ; and a Dictionary of Painters, giving the Copyists
and Imitators of each Master. By PHILIPPE DARYL, B.A. Crown
8vo, $s. 6d., cloth. \Just Published.

" Useful as bringing together in a compendious form an almost complete bio-

graphical stock of information respecting the painters of the world." May/air.
"The bulk of the book is occupied by a dictionary of painters which, considering

its small compass, is really admirable ; the utility of a table of dates of painters in so

portable a form is unquestionable. We cordially recommend the book." Builder.

Popular Work on Painting.
PAINTING POPULARLY EXPLAINED; with Historical

Sketches of the Progress of the Art. By THOMAS JOHN GULLICK,
Painter, and JOHN TIMES, F.S.A. Fourth Edition, revised and

enlarged. With Frontispiece and Vignette. In small 8vo, 6s. cloth.
*
#
* This Work has been adopted as a Prize-book in the Schools of

Art at South JCensington." Much may be learned, even by those who fancy they do not require to be taught,
from the careful perusal of this unpretending but comprehensive treatise.

" A rt Journal." Contains a large amount of original matter, agreeably conveyed." Builder.

Grammar of Colouring.
A GRAMMAR OF COLOURING, applied to Decorative

Painting and the Arts. By GEORGE FIELD. New edition, en-

larged and adapted to the use of the Ornamental Painter and

Designer, by ELLIS A. DAVIDSON. With new Coloured Diagrams
and numerous Engravings on Wood. I2mo, 3^. 6d. cloth boards.

" One of the most useful of student's bookSj and probably the best known of the
few we have on the subject." Architect.
" The book is a most useful resume of the properties of pigments." Builder.

Wood- Carving.
INSTRUCTIONS in WOOD-CARVING, for Amateurs; with

Hints on Design. By A LADY. In emblematic wrapper, hand-

somely printed, with Ten large Plates, 2s. 6d.
" The handicraft of the wood-carver, so well as a book can impart it, may be learnt

from ' A Lady's
'

publication." Athenceum.

Geology, Physical and Historical.
A CLASS-BOOK of GEOLOGY, PHYSICAL and HIS-
TORICAL. With more than 250 Woodcuts. By RALPH TATE,
A.L.S., F.G.S. I2mo, 5^., cloth boards.

" The fulness of the matter has elevated the book into a manual." School Board
Chronicle.
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Delamotte's Works on Illumination& Alphabets.
A PRIMER OF THE ART OF ILLUMINATION ; for the

use of Beginners : with a Rudimentary Treatise on the Art, Prac-

tical Directions for its Exercise, and numerous Examples taken
from Illuminated MSS., printed in Gold and Colours. By F. DELA-
MOTTE. Small 4to, gs. Elegantly bound, cloth antique.

"A handy book, beautifully illustrated ; the text of which is well written, and cal-

culated to be useful. . . . The examples of ancient MSS. recommended to the student,

which, with much good sense, the author chooses from collections accessible to all, are
selected with judgment and knowledge, as well as taste." Athenaum.

ORNAMENTAL ALPHABETS, ANCIENT and MEDIAEVAL ;

from the Eighth Century, with Numerals ; including Gothic,

Church-Text, large and small, German, Italian, Arabesque, Initials

for Illumination, Monograms, Crosses, &c. &c., for the use of

Architectural and Engineering Draughtsmen, Missal Painters,

Masons, Decorative Painters, Lithographers, Engravers, Carvers,
&c. &c. &c. Collected and engraved by F. DELAMOTTE, and

printed in Colours. Royal 8vo, oblong, 4^. cloth.

"A well-known engraver and draughtsman has enrolled in this useful book the
result of many years' study and research. For those who insert enamelled sentences
round gilded chalices, who blazon shop legends over shop-doors, who letter church
walls with pithy sentences from the Decalogue, this book will be useful." Athemztim.

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA-
MENTAL ; including German, Old English, Saxon, Italic, Per-

spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan,
Riband, Gothic, Rustic, and Arabesque ; with several Original

Designs, and an Analysis of the Roman and Old English Alpha-
bets, large and small, and Numerals, for the use of Draughtsmen,
Surveyors, Masons, Decorative Painters, Lithographers, Engravers,
Carvers, &c. Collected and engraved by F. DELAMOTTE, and

printed in Colours. Royal 8vo, oblong, 4^. cloth.

" To artists of all classes, but more especially to architects and engravers, this very
handsome book will be invaluable. There is comprised in it every possible shape into

which the letters of the alphabet and numerals can be formed, and the talent which
has been expended in the conception of the various plain and ornamental letters is

wonderful.
"

Standard.

MEDIAEVAL ALPHABETS AND INITIALS FOR ILLUMI-
NATORS. By F. DELAMOTTE, Illuminator, Designer, and

Engraver on Wood. Containing 21 Plates, and Illuminated Title,

printed in Gold and Colours. With an Introduction by J. WILLIS
BROOKS. Small 4to, 6s. cloth gilt.

"A volume in which the letters of the alphabet come forth glorified in gilding and
all the colours of the prism interwoven and intertwined and intermingled, sometimes
with a sort of rainbow arabesque. A poem emblazoned in these characters would be
only comparable to one of those delicious love letters symbolized in a bunch of flowers
well selected and cleverly arranged." Sun.

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials,

Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias-

tical Devices, Mediaeval and Modern Alphabets, and National
Emblems. Collected and engraved by F. DELAMOTTE, and

printed in Colours. Oblong royal 8vo, 2s. 6d. in ornamental boarts.
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AGRICULTURE, &c.

Production of Meat.
MEAT PRODUCTION. A Manual for Producers, Distributors,
and Consumers of Butchers' Meat. Being a treatise on means of

increasing its Home Production. Also comprehensively treating
of the Breeding, Rearing, Fattening, and Slaughtering of Meat-

yielding Live Stock ;
Indications of the Quality ; Means for Pre-

serving, Curing, and Cooking of the Meat, etc., etc. BY JOHN
EWART, author of "The Land Improvers Pocket Book," etc.

With numerous Illustrations. Cr. 8vo, $s. cloth. [Just published." A compact and handy volume on the meat question, which deserves serious and

thoughtful consideration at the present time, when the question of the food supply of
the country has become one of the leading topics of the day." Meat and Provision
Traded Review.

Youatt and Burn's Complete Grazier.
THE COMPLETE GRAZIER, and FARMER'S and CATTLE-
BREEDER'S ASSISTANT. A Compendium of Husbandry.
By WILLIAM YOUATT, ESQ., V.S. I2th Edition, very con-

siderably enlarged, and brought up to the present requirements of

agricultural practice. By ROBERT SCOTT BURN, Author of "The
Lessons of My Farm," &c. One large Svo volume, 860 pp. with 244
Illustrations. I/, is. half-bound.

" The standard and text-book, with the farmer and grazier." Farmers Magazine.
"A treatise which will remain a standard work on the subject as long as British

agriculture endures." Mark Lane Express.

Scott Burns System of Modern Farming.
OUTLINES OF MODERN FARMING. By R. SCOTT BURN.
Soils, Manures, and Crops Farming and Farming Economy
Cattle, Sheep, and Horses Management of the Dairy, Pigs, and

Poultry Utilisation of Town-Sewage, Irrigation, &c. New Edition.

In I vol. 1250 pp., half-bound, profusely illustrated, I2s.

"There is sufficient stated within the limits of this treatise to prevent a fanner

from going far wrong in any of his operations." Observer.

The Management of Estates.
LANDED ESTATES MANAGEMENT : Treating of the

Varieties of Lands, Peculiarities of its Farms, Methods of Farming,
the Setting-out of Farms and their Fields, Construction of Roads,

Fences, Gates, and Farm Buildings, of Waste or Unproductive
Lands, Irrigation, Drainage, Plantation, &c. By R. SCOTT BURN,
Fcp. Svo. numerous Illustrations, 3-r. 6d.

Bulb Culture.
THE BULB GARDEN, or, How to Cultivate Bulbous and

Tuberous-rooted Flowering Plants to Perfection. A Manual

adapted for both the Professional and Amateur Gardener. By
SAMUEL WOOD, Author of "Good Gardening," etc. With
Coloured Illustrations, Plans of Gardens best suited to the Cultiva-

tion of Bulbs, and numerous Wood Engravings. Crown Svo,

3J. 6d. cloth. {Just Published.
"
Supplies the want which has hitherto existed of any sufficiently modern work of

the kind. The book contains practical suggestions as to the arrangement 01

the flowers, and the growth of flower-roots for the trade, as well as for amusement."

Saturday Review.
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Good Gardening.
A PLAIN GUIDE TO GOOD GARDENING ; or, How to

Grow Vegetables, Fruits, and Flowers. With Practical Notes on

Soils, Manures, Seeds, Planting, Laying-out of Gardens and

Grounds, &c. By S. WOOD. Second Edition, with considerable

Additions, &c., and numerous Illustrations. Cr. 8vo, 5^., cloth.
" A very good book, and one to be highly recommended as a practical guide.

The practical directions are excellent." Atheneeum.
" A thoroughly useful guidebook for the amateur gardener." Daily Telegraph.

Profitable Gardening.
MULTUM-IN-PARVO GARDENING; or, How to make One
Acre of Land produce ^"620 a year, by the Cultivation of Fruits

and Vegetables ; also, How to Grow Flowers in Three Glass

Houses, so as to realise ^176 per annum clear Profit. By SAMUEL
WOOD, Author of " Good Gardening," &c. 3rd Edition, revised.

With Wood Engravings. Cr. 8vo, 2s., cloth.
11 We are bound to recommend it as not only suited to the case of the amateur and

gentleman's gardener, but to the market grower." Gardeners Magazine.

Donaldson and B^lrris S^iburban Farming.
SUBURBAN FARMING. A Treatise on the Laying Out and
Cultivation of Farms, adapted to the produce of Milk, Butter and

Cheese, Eggs, Poultry, and Pigs. By the late Professor JOHN
DONALDSON. With considerable Additions, Illustrating the more
Modern Practice by ROBERT SCOTT BURN. With numerous
Illustrations. Crown 8vo, 6s.

,
cloth.

"An admirable treatise on all matters connected with the laying-out and cultivation

of dairy farms." Live Stock Journal.

Ewarfs Land Improver's Pocket-Book.
THE LAND IMPROVER'S POCKET-BOOK OF FOR-
MULA, TABLES, and MEMORANDA, required in any Com-
putation relating to the Permanent Improvement of Landed Pro-

perty. By JOHN EWART, Land Surveyor and Agricultural Engineer.

Royal 32mo, oblong, leather, gilt edges, with elastic band, 4^." A compendious and handy little volume." Spectator.

Hudson's Tablesfor Land Valuers.
THE LAND VALUER'S BEST ASSISTANT : being Tables,
on a very much improved Plan, for Calculating the Value of

Estates. With Tables for reducing Scotch, Irish, and Provincial

Customary Acres to Statute Measure, &c. By R. HUDSON, C.E.
New Edition, royal 32mo, leather, gilt edges, elastic band, 4^.

1
'Of incalculable value to countrygentlemen and professional men.

"
Farmer'sJournal.

Complete Agricultural Surveyors Pocket-Book.
THE LAND VALUER'S AND LAND IMPROVER'S COM-
PLETE POCKET-BOOK ; consisting of the above two works
bound together, leather, gilt edges, with strap, 7.5-. 6d.

tjjJF The aboveforms an unequalled and most compendious Pocket
Vade-mecum for the Land Agent and Agricultural Engineer.

"We consider Hudson's book to be the best ready-reckoner on matters relating to
the valuation of land and crops we have ever seen, and its combination with Sir.
Ewart's work greatly enhances the value and usefulness of the latter-mentioned . .

It is most useful as a manual for reference." North of England Farmer.
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"A Complete Epitome of the Laws of this

Country"
EVERY MAN'S OWN LAWYER; a Handy-Book of the Prin-

ciples of Law and Equity. By A BARRISTER, i6th Edition,
Revised to the end of last Session. Including a Summary of the

principal Acts of the past Session (1878), viz. : The Bills of Sale

Act, The Weights and Measures Act, The Dentists Act, The
Public Health Act (as to the Supply of Water to Dwelling-
houses), The Matrimonial Causes Act (as to aggravated Assaults

upon Wives), c., &c. With Notes and References to the Au-
thorities. Crown 8vo, price 6s. &/. (saved at every consultation),

strongly bound. [Just Published.

COMPRISING THE LAWS OF
BANKRUPTCY BILLS OF EXCHANGE CONTRACTS AND AGREEMENTS COPYRIGHT

DOWER AND DIVORCE ELECTIONS AND REGISTRATION INSURANCE LIBEL
AND SLANDER MORTGAGES-SETTLEMENTS-STOCK EXCHANGE PRACTICE-
TRADE MARKS AND PATENTS TRESPASS, NUISANCES, ETC. TRANSFER OF
LAND, ETC. WARRANTY WILLS AND AGREEMENTS, ETC. Also Law for

Landlord and Tenant Master and Servant Workmen and Apprentices Heirs,

Devisees, and Legatees Husband and Wife Executors and Trustees Guardian
and Ward Married Women and Infants Partners and Agents Lender and
Borrower Debtor and Creditor Purchaser and Vendor Companies and Asso-
ciations Friendly Societies Clergymen, Churchwardens Medical Practitioners,
&c. Bankers Farmers Contractors Stock and Share Brokers Sportsmen
and Gamekeepers Farriers and Horse-Dealers Auctioneers, House-Agents
Innkeepers, &c. Pawnbrokers Surveyors Railways and Carriers, &c. , &c.

" No Englishman ought to be without this book." Engineer." What it professes to be a complete epitome of the laws of this country, thoroughly
intelligible to non-professional readers." Bell's Life.

Auctioneer's Assistant.
THE APPRAISER, AUCTIONEER, BROKER, HOUSE
AND ESTATE AGENT, AND VALUER'S POCKET AS-
SISTANT, for the Valuation for Purchase, Sale, or Renewal of

Leases, Annuities, and Reversions, and of property generally ;

with Prices for Inventories, &c. By JOHN WHEELER, Valuer, &c.

Fourth Edition, enlarged, by C. NORRIS. Royal 32mo, cloth, 5-r.
" A neat and concise book of reference, containing an admirable and clearly-

arranged list of prices for inventories, and a very practical guide to determine the

value of furniture, &c." Standard.

Scott Burn's Introduction to Farming.
THE LESSONS of MY FARM : a Book for Amateur Agricul-

turists, being an Introduction to Farm Practice, in the Culture of

Crops, the Feeding of Cattle, Management of the Dairy, Poultry,

Pigs, c. By R. SCOTT BURN. With numerous Illus. Fcp. 6s. cl.

"A complete introduction to the whole round of farming practice." John Bull.

House Property.
HANDBOOK OF HOUSE PROPERTY : a Popular and Prac-

tical Guide to the Purchase, Mortgage, Tenancy, and Compulsory
Sale of Houses and Land ; including the Law of Dilapidations and

Fixtures ; with Explanations and Examples of all kinds of Valua-

tions, and useful Information and Advice on Building. By EDWARD
LANCE TARBUCK, Architect and Surveyor. I2mo, 5-r. cloth boards.

"We are glad to be able to recommend it." Builder.
" The advice is thoroughly practical." Law Journal.

Bradbury, Agn*w, & Co., Printers, Whitenier*, London.



PHILADELPHIA, 1876,

THE PRIZE MEDAL
Was awarded to the Publishers for

Books : Rudimentary Scientific,

"WEALE'S SERIES," ETC.

A NEW LIST OF

WEALE'S SERIES
RUDIMENTARY SCIENTIFIC, EDUCATIONAL,

AND CLASSICAL.

LONDON, 1862,

THE PRIZE MEDAL
Was awarded to the Publishers of

"WEALE'S SERIES."

These popular and cheap Series of Books, now comprising nearly Th
distinct "works in almost every department of Science, Art, and Education, are re-

commended to the notice of Engineers, Architects, Builders, Artisans, and Students

generally, as well as to those, interested in Workmen's Libraries, href. Libinrifs,

Literary and Scientific Institutions, Colleges, Schools, Science Classes^ &"C., &*c.

N.B. In orderingfrom this List it is recommended, as a means offacilitating
business and obviating error, to quote the numbers affixed to the volumes, as well tu
the titles and prices.

%* The books are bound in limp cloth, unless otherwise stated.

RUDIMENTARY SCIENTIFIC SERIES.

ARCHITECTURE, BUILDING, ETC.
No.
16. ARCHITECTURE ORDERS The Orders and their Esthetic

Principles. By W. H. LEKDS. Illustrated, is. 6d.

17. ARCHITECTURE STYLES The History and Description of
the Styles of Architecture of Various Countries, from the Earliest to the
Present Period. By T. TALBOT BURY, F.R.I.B.A., &c. Illustrated, as.

*** ORDKRS AND STYLES OF ARCHITKCTURE, in One Vol.. 3$. 6</.

1 8. ARCHITECTURE DESIGN The Principles of Design in

Architecture, as deducible from Nature and exemplified in the Works of the
Greek and Gothic Architects. By E. L. GARBETT, Architect. Illustrated. 2s.

** The three preceding Works, in One handsome Vol., half bound, entitled
" MODERN ARCHITECTURE," Price 6s.

22. THE ART OF BUILDING, Rudiments of. General Principles
of Construction, Materials used in Building-, Strength and Use of Materials,
Working Drawings, Specifications, and Estimates. By EDWARD DOBSON,
M.R.I. B.A., &c. Illustrated. 25.

23. BRICKS AND TILES, Rudimentary Treatise on the Manufac-
ture of; containing an Outline of the Principles of Brickmaking. By EDW.
DOBSON, M. R.I. B.A. With Additions by C.ToMLiNSON.F.R.S. Illustrated, .ts.

CROSBY LOCKWOOD AND CO., 7, STATIONERS* HALL COURT, E.G.
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25. MASONRY AND STONECUTTING, Rudimentary Treatise

on : in \vhich the Principles of Masonic Projection and their application to

the Construction of Curved Wing- Walls, Domes, Oblique Bridges, and
Roman and Gothic Vaulting, are concisely explained. By EDWARD DOBSON,
M.ll.l.B.A., &c. Illustrated with Plates and Diagrams. 25. 6d.

44. FOUNDATIONS AND CONCRETE WORKS, a Rudimentary
Treatise on ; containing a Synopsis of the principal cases of Foundation

Works, with the usual Modes of Treatment, and Practical Remarks on

Footings, Planking, Sand, Concrete, Beton, Pile-driving, Caissons, and
Cofferdams. By E. DOHSON, M.R.I.B.A., &c. Fourth Edition, revised by
GKOROH DODD, C.E. Illustrated, is. 6d.

42. COTTAGE BUILDING. By C. BRUCE ALLEN, Architect.

Eighth Edition, revised and enlarged. Numerous Illustrations, is' 6d.

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS,
PLASTERING, &c. By G. R. BURNELL, C.E. i.leventh Edition, is. 6.1.

57. WARMING AND VENTILATION, a Rudimentary Treatise
on ; being a concise Exposition of the General Principles of the Art of Warm- .

ing and Ventilating Domestic and Public Buildings, Mines, Lighthouses,
Ships, &c. By CHARLES TOMLINSON, F.R.S., &c. Illustrated. 33.

83**. CONSTRUCTION OF DOOR LOCKS. Compiled from the

Papers of A. C. HOHBS, Esq., of New York, and Edited by CHARLES TOM-
J.INSON, F.R.S. To which is added, a Description of Fenby's Patent Locks,
and a Note upon IRON SAFKS by ROKERT MALLET, M.I.C.E. Illus. zs. 6d.

in. ARCHES, PIERS, BUTTRESSES, &c. : Experimental Essays
on the Principles of Construction in; made with a view to their being useful
to the Practical Bunder. By WILLIAM BLAND. Illustrated, is. 6d.

116. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The
Principles of the Science of Sound applied to the purposes of the Architect and
Builder. By T. ROGER SMI i H, M.R.I. B.A., Architect. Illustrated, is. 6d.

124. CONSTRUCTION OF ROOFS, Treatise on the, as regards
Carpentry and Joinery. Deduced from the Works ot ROBISON, PRICE, and
TRKDOOI.D. Illustrated, is. 6d.

127. ARCHITECTURAL MODELLING IN PAPER, the Art of.

Bv T. A. RICHARDSON, Architect. Illustrated, is. 6d.

128. VJTRUVJUS THE ARCHITECTURE OF MARCUS
V1TRUVIUS POLLO. In Ten Books. Translated from the Latin by
JOSEPH GWILT, F.S.A., F.R.A.S. With 23 Plates. 53.

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles
of Beauty in ; with a Historical View of the Rise and Progress of the Art in

Greece. By the EARL OK ABERDEEN, is.
1 * The two Preceding Works in One handsome Vol., half bound, entitled "AxciEXT

ARCHITECTURE ." Price 5^.

32. DWELLING-HOUSES, a Rudimentary Treatise on the Erection
of. By S. H. BROOKS, Architect. New Edition, with Plates. 2s. 6d.

156. QUANTITIESAND MEASUREMENTS, I low to Calculate a\id

Take them in Bricklayers , Masons', Plasterers', Plumbers', Painters', Paper-
hangers', Gilders', Smiths', Carpenters', and Joiners' Work. By A. C.
BEATON, Architect and Surveyor. New and Enlarged Edition. Illus. is. 6d.

175. LOCKW(>OD & CO.'S BUILDER'S AND CONTRACTORS
PRICK BOOK, for 1878, containing the latest Prices of all kinds of Builders'

Materials and Labour, and of all 'liades connected with Building: Lists of

the Members of the Metropolitan Board of Works, of Districts. District

Officers, and District Surveyors, and the Metropolitan Bye-laws. Edited by
FUANCIS T. \V. MILI.KR. Architect and Surveyor. 35. 6d.

182. CARPENTRY AND JOINER Y THE ELEMENTARY PRI.V-

CIPI.'-S OF CARPENTRY. Chiefly composed from the Standard Work of

THOMAS TREDGOI.D, C.E. With A< ditions from the Works of the most
Recent Authorities, and a TREATISE ON JOINERY by E. WYNUIIAM
TARN, M.A. Numerous Illustrations. 35. 6d.

LONDON I CROSBY LOCK.WOOD AND CO.*



WEALE'S RUDIMENTARY SERIES.

Architecture, Building, etc., continued.

182*. CARPENTRY AND JOINERY. ATLAS of 35 Plates to

accompany the foregoing book. With Descriptive Letterpress. 410. 6s.

187. HINTS TO YOUNG ARCHITECTS. By GEORGE WIGHT-
WICK. New, Revised, and enlarged Edition. By G. HUSKISSON GUILLAUMB,
Architect. With numerous Woodcuts. 35. 6d.

1 88. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN
WRITING: A Practical Manual of. With 9 Coloured Plates of Woods
and Marbles, and nearly 150 Wood Engravings. By ELLIS A. DAVIDSON.
Second Edition, carefully revised, 55.

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING.
In Six Sections: General Principles; Arch Drawing-, Cutting, and Setting!
Pointing; Paving, Tiling, Materials; Slating and Plastering; Practical
Geometry, Mensuration, &c. By ADAM HAMMOND. Illustrated, is. 6d.

191. PLUMBING. A Text-Book to the Practice of the Art or Craft of
the Plumber. With Chapters upon House Drainage, embodying the latest

Improvements. Containing about 300 Illustrations. By W. P. BUCHAN,
Sanitary Engineer. 35.

192. THE TIMBER IMPORTER'S, TIMBER MERCHANTS,
and BUILDER'S STANDARD GUIDE; comprising copious and valu-
able Memoranda for the Retailer and Builder. By RICHARD E. GRANDY.
Second Edition, Revised. 33.

CIVIL ENGINEERING, ETC.
13. CIVIL ENGINEERING, the Rudiments of; for the Use ot

i Beginners, for Practical Engineers, and for the Army and Navy. By HENRV
LAW, C.E. Including a Section on Hydraulic Engineering, by GKOKGE R.
BURNELL, C.E. 5th Edition, with Notes and Illustrations by ROBERT
MALLET, A.M., F.R.S. Illustrated with Plates and Diagrams. 55.

29. THE DRAINAGE OF DISTRICTS AND LANDS. By G.
DRVSDALE DEMPSEY, C.E. New Edition, enlarged. Illustrated, is. Gd.

30. THE DRAINAGE OF TOWNS AND BUILDINGS. By
G. DRYSDALK DEMPSEY, C.E. New Edition. Illustrated, as. 6d.

%* With "
Drainage of Districts and Lands" in One Vol., $s. 6ci.

31. WELL-DIGGING, BORING, AND PUMP-WORK'. By
JOHN

GEORGE SWINDELL, Assoc. R.I.B.A. New Edition, revised by G. R.
URNELL, C.E. Illustrated. is.6d.

35. THE BLASTING AND QUARRYING OF STONE, for

Building and other Purposes. With Remarks on the Blowing up of Bridges.
By Gen. Sir JOHN BURGOYNE, Bart., K.C.B. Illustrated, is. 6d.

43. TUBULAR AND OTHER IRON GIRDER BRIDGES.
Particularly describing the BRITANNIA and CONWAY TUBULAR BRIDGES.
With a Sketch of Iron Bridges, and Illustrations of the Application of
Malleable Iron to the Art of Bridge Building. By G. D. DEMPSEY, C.E.
New Edition, with Illustrations, is. 6d.

62. RAILWAY CONSTRUCTION, Elementary and Practical In-
struction on. By Sir MACDONALD STEPHKNSON, C.E. New Edition, enlarged
by EDWARD NUGENT, C.E. Plates and numerous Woodcuts. 35.

80*. EMBANKING LANDS FROM THE SEA, the Practice of.

Treated as a Means of Profitable Employment for Capital. With Examples
and Particulars of actual Embankments, and also Practical Remarks on the

Repair of old Sea Walls. By JOHN WIGGINS, F.G.S. New Edition, with
Notes by ROBERT MAI.LKT, F.R.S. zs.

8 r. WATER WORKS, for the Supply of Cities and Towns. With
a Description of the Principal Geological Formations of England as in-

fluencing Supplies of Water ; and Details of Engines and Pumping Machinery
for raising Water. By SAMUEL HIT.IIHS, F.G.S. , C.E. New Edition,
revised and enlarged, with numerous Illustrations. 43.

82**. GAS WORKS, and the Practice of Manufacturing and Distributing
Coal Gas. _By SAMUEL HUGHES, C.E. New Edition, revised by W.
RICH\RHS, C.E. Illustrated. 35. 6d.

7, STATIONERS' HALL COURT, LUDGATE HILL, E.G.
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117. SUBTERRANEOUS SURVEYING; an Elementary and Prac-
tical Treatise on. By THOMAS FENWICK. Also the Method of Conducting
Subterraneous Surveys without the Use of the Magnetic Needle, and other
modern Improvements. By THOMAS BAKER, C.E. Illustrated, zs. 6d.

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch
of. By DAVID S.TEVENSON, F.R.S.E., &c. Plates and Diagrams. 35.

121. RIVERS AND TORRENTS. With the Method of Regulating
their Courses and Channels. By Professor PAUL FRISI, F.R.S. To which
is added, AN ESSAY ON NAVIGABLE CANALS. Translated by Major-
General J. GARSTIN, of the Bengal Engineers. Plates. 55. Cloth boards.

197. ROADS AND STREETS (THE CONSTRUCTION OF),
in two Parts: I. THE ART OF CONSTRUCTING COMMON ROADS, by HENRY
LAW, C.E., revised and condensed by D. KINNEAR CLARK, C.E. ; II. RECENT
PRACTICE IN THE CONSTRUCTION OF ROADS AND STREETS, including pavements
of Stone, Wood, and Asphalte, by D. K. CLARK, M.I.C.E., with numerous-
Illustrations. 45. 6d. [Just published.

MECHANICAL ENGINEERING, ETC.

33. CRANES, the Construction of, and other Machinery for Raising
Heavy Bodies for the Erection of Buildings, and for Hoisting Goods. By
JOSEPH GLY>VN, F.R.S., &c. Illustrated, is. 6d.

34. THE STEAM ENGINE, a Rudimentaiy Treatise on. By Dr.
LARDNER. Illustrated, is. 6d.

59. STEAM BOILERS : their Construction and Management. By
R. ARMSTRONG, C.E. Illustrated, is. 6d.

63. AGRICULTURAL ENGINEERING: Farm Buildings, Motive

Power, Field Machines, Machinery, and Implements. By G. H. ANDREWS,
C.E. Illustrated. 35.

67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise

on. By Sir EDMUND BKCKETT (late EDMUND BECKETT DENISON, LL.D., Q.C.).
A new, Revised, and considerably Enlarged Edition (the 6th), with very
numerous Illustrations. 43. 6d.

77*. THE ECONOMY OF FUEL, particularly with Reference to

Reverbatory Furnaces for the Manufacture of Iron, ani to Steam Boilers.

By T. SYMES PRIDEAUX. is. 6d.

82. THE POWER OF WATER, as applied to drive Flour Mills,
and to give motion to Turbines and other Hydrostatic Engines. By JOSEPH
GLYNN, F.R.S. ,

&c. New Edition, Illustrated. 2s.

98. PRACTICAL MECHANISM, the Elements of; and Machine
Tools. By T. BAKER, C.E. With Remarks on Tools and Machinery, by
J. NASMYTH, C.E. Plates. 2s. 6d.

114. MACHINERY, Elementary Principles of, in its Construction and

Working. Illustrated by numerous Examples of Modern Machinery for

different Branches of Manufacture. By C. D. ABEL, C.E. is. 6d.

115. ATLAS OF PLATES. Illustrating the above Treatise. By

125. THE'COMBUSTION OF COAL AND THE PREVENTION
OF SMOKE, Chemically and Practically Considered. With an Appendir.

By C. WYE WILLIAMS, A.I.C.E. Plates. 35.

1 39. THE STEAM ENGINE, a Treatise on the Mathematical Theory
of, with Rules at length, and Examples for the Use of Practical Men. By
T. BAJCER, C.E. Illustrated, is. 6d.

162. THE BRASS FOUNDER'S MANUAL; Instructions for

Modelling, Pattern-Making, Moulding, Turning, Filing, Burnishing,

Bronzing, &c. With copious Receipts, numerous Tables, and Notes on Prime

Costs and Estimates. By WALTER GRAHAM. Illustrated, as. 6d.

164. MODERN WORKSHOP PRACTICE, as applied to Marine,
Land and Locomotive Engines, Floating Docks, Dredging Machines,

Bridges, Cranes, Ship-building, &c., &c. By J. G. WINTON. Illustrated. 35.

LONDON : CROSBY LOCKWOOD AND CO.,
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165. IRON AND HEAT, exhibiting the Principles concerned in the
Construction of Iron Beams, Pillars, and Bridge Girders, and the Action of

Heat in the Smelting Furnace.
'

By J. ARMOUR, C.E. 2s. 6d.

166. POWER IN MOTION: Horse-Power, Motion, Toothed-Wheel
Gearing, Long and Short Driving Bands, Angular Forces. By JAMES
ARMOUR, C.E. With 73 Diagrams. 2s. 6d.

167. THE APPLICATION OFIRON TO THE CONSTRUCTION
OF BRIDGES, GIRDERS, ROOFS, AND OTHER WORKS. By
FRANCIS CAMPIN, C.E. Second Edition, revised and corrected. Numerou?
Woodcuts. 2s. 6d.

171. THE WORKMAN'S MANUAL OF ENGINEERING
DRAWING. By JOHN MAXTON, Engineer, Instructor in Engineering
Drawing, Royal Naval College, Greenwich. Third Edition. Illustrated
with 7 Plates and nearly ^50 Woodcuts. 35. 6d.

90. STEAM AND THE STEAM ENGINE, Stationary ana
Portable. Being an extension of Mr. John Sewell's " Treatise on Steam.'"'

By D. KINNEAR CLARK, M.I.C.E., Author of "
Railway Machinery," &c.,

&c. With numerous Illustrations. 33. 6d.

SHIPBUILDING, NAVIGATION, MARINE
ENGINEERING, ETC.

51. NAVAL ARCHITECTURE, the Rudiments of; or, an Exposi-
tion of the Elementary Principles of the Science, and their Practical Appli-
cation to Naval Construction. Compiled for the Use of Beginners. Ky
JAMES PEAKE, School of Naval Architecture, H.M. Dockyard, Portsmouth.
Fourth Edition, corrected, with Plates and Diagrams. 35. 6d.

53*. SHIPS FOR OCEAN AND RIVER SERVICE, Elementary
and Practical Principles of the Construction of. By HAKON A. SOMMER-
FELDT, Surveyor of the Royal Norwegian Navy. With an Appendix, is.

53**. ANATLAS OFENGRA VINGS to Illustrate the above. Twelve
large folding plates. Royal 4to, cloth. 73. 6d.

54. MASTING, MAST-MAKING, AND RIGGING OF SHIPS,
Rudimentary Treatise on. Also Tables of Spars, Rigging, Blocks

; Chain,
Wire, and Hemp Ropes, &c., relative to every class of vessels. Together
with an Appendix of Dimensions of Masts and Yards of the Royal Navy of
Great Britain and Ireland. By ROBERT KIPPING, N.A. Fourteenth Edition.
Illustrated. 23.

54*. IRON SHIP-BUILDING. With Practical Examples and Details
for the Use of Ship Owners and Ship Builders. By JOHN GRANTHAM, Con-
sulting Engineer and Naval Architect. 5th Edition, with Additions. 43.

54**. AN ATLAS OF FORTY PLATES to Illustrate the above.
Fifth Edition. Including the latest Examples, such as H.M. Steam Frigates"
Warrior,"

"
Hercules,"

"
Bellerophon ;

" H.M. Troop Ship
"
Serapis,"

Iron Floating Dock, &c., &c. 4to, boards. 383.

55. THE SAILOR'S SEA BOOK: a Rudimentary Treatise on
Navigation. I. How to Keep the Log and Work it off. II. On Finding the
Latitude and Longitude. By JAMES GREENWOOD, B.A., of Jesus College,
Cambridge. To which are added, Directions for Great Circle Sailing ; an
Essay on the Law of Storms and Variable Winds ; and Explanations of
Terms used in Ship-building. Ninth Edition, with several Engravings and
Coloured Illustrations of the Flags of Maritime Nations. 2S.

80. MARINE ENGINES, AND STEAM VESSELS, a Treatise
on. Together with Practical Remarks on the Screw and Propelling Power,
as used in the Royal and Merchant Navy. By ROBERT MURRAY, C.E.,
Engineer-Surveyor to the Board of Tmde. With a Glossary of Technical

Terms, and their Equivalents in French, German, and Spanish. Sixth Edition,
revised and enlarged. Illustrated. 35.

7, STATIONERS' HALL COURT, LUDGATE HILL, E.G.



WEALE'S RUDIMENTARY SERIES.

Shipbuilding, Navigation, etc., continued.

Stfis. THE FORMS OF SHIPS AND BOATS: Hints, Experiment-
ally Derived, on some of the Principles regulating Ship-building. By W.
BLAND. Seventh Edition, revised,with numerous Illustrations and Models.is.6d.

99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theory
and Practice. With Attempts to facilitate the Finding of the Time and the
Longitude at Sea. By J. R YOUNG, formerly Professor of Mathematics iu
Belfast College. Illustrated. 2s. 6d.

IOO*. TABLES intended to facilitate the Operations of Navigation and
Nautical Astronomy, as an Accompaniment to the above Book. By J. R.
YOUNG, is. 6d.

106. SHIPS' ANCHORS, a Treatise on. By GEORGE COTSELL,
N.A. Illustrated, is. 6d.

149. SAILS AND SAIL-MAKING, an Elementary Treatise on.
With Draughting, and the Centre of Effort of the Sails. Also, Weights
and Sizes of Ropes ; Masting, Rigging, and Sails of Steam Vessels, &c., &c.
Tenth Edition, enlarged, with an Appendix. By ROBERT KIPPING, N.A.,
Sailmaker, Quayside, Newcastle. Illustrated, as. 6d.

155. THE ENGINEER'S GUIDE TO THE ROYAL AND
MERCANTILE NAVIES. By a PRACTICAL ENGINEER. Revised by D.
F. M'CARTHY, late of the Ordnance Survey Office, Southampton. 35.

PHYSICAL SCIENCE, NATURAL PHILO-
SOPHY, ETC.

1. CHEMISTR Y, for the Use of Beginners. By Professor GEORGE
FOWNES, F.R.S. With an Appendix, on the Application of Chemistry to

2. NATURAL PHILOSOPHY, Introduction to the Study of; for

the Use of Beginners. By C. TOMUNSON, Lecturer on Natural Science in

King's College School, London. Woodcuts, is. 6d.

4. MINERALOGY, Rudiments of; a concise View of the Properties
of Minerals. By A. RAMSAY, Jun. Woodcuts and Steel Plates. 35.

6. MECHANICS, Rudimentary Treaiise on; being a concise Ex-
position of the General Principles of Mechanical Science, and their Applica-
tions. By CHARLES TOMLINSON, Lecturer on Natural Science in King's
College School, London. Illustrated, is. 6d.

7. ELECTRICITY; showing the General Principles of Electrical

Science, and the purposes to which it has been applied. By Sir W. SNOW
HARRIS, F.R.S., &c. With considerable Additions by R. SABINE, C.E.,
F.S.A. AVoodcuts. is. 6d.

7*. GALVANISM, Rudimentary Treatise on, and the General Prin-

ciples of Animal and Voltaic Electricity. By Sir W. SNOW HARRIS. New
Edition, revised, with considerable Additions, by ROBERT SABINE, C.E.,
F.S.A. Woodcuts, is. 6d.

8. MAGNETISM'

; being a concise Exposition of the General Prin-

ciples of Magnetical Science, and the Purposes to which it has been applied.

By Sir W. SNOW HARRIS. New Edition, revised and enlarged by H. M.
NOAD, Ph.D., Vice-President of the Chemical Society, Author of "A
Manual of Electricity," &c., &c. With 165 Wooocuts. 33. 6d.

11. THE ELECTRIC TELEGRAPH; its History and Progress;
with Descriptions of some of the Apparatus. By R. SABINE, C.E., F.S.A., &c.

Woodcuts. 38.

12. PNEUMATICS, for the Use of Beginners. By CHARLES
TOMLINSON. Illustrated, is. 6d.

72. MANUAL- OF THE MOLLUSCA ; a Treatise on Recent and
Fossil Shells. By Dr. S. P. WOODWARD, A.L.S. With Appendix by
RALPH TATE, A.L.S., F.G.S. With numerous Plates and 300 Woodcuts,
6s. 6(i. Cloth boards, ys. 6d.

LONDON: CROSBY LOCKWOOD AND co ,
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79**. PHOTOGRAPHY, Popular Treatise on; with a Description of

the Stereoscope, &c. Translated from the French of D. VAN MO-NCKHOVB-V,

by W. H. THORNTHWAITE, Ph.D. Woodcuts, is. 6d.

96. ASTRONOMY. By the Rev. R. MAIN, M.A., F.R.S., &c.
New and enlarged Edition, with an Appendix on "

Spectrum Analysis."
Woodcuts, is. 6d.

97. STATICS AND DYNAMICS, the Principles and Practice of;

embracing also a clear development of Hvdrostatics, Hydrodynamics, and
Central Forces. By T. HAKER, C.E. is. 6d.

138. TELEGRAPH, Handbook of the; a Manual of Telegraphy,
Telegraph Clerks' Remembrancer, and Guide to Candidates for Employ-
ment in the Telegraph Service. By R. BONO. Fourth Edition, revised and

enlarged : to which is appended, QUESTIONS on MAGNETLSM, ELEC-
TRICITY, and PRACTICAL TELEGRAPHY, for the Use of Students,

by VV. McGi<EGOR, First Assistant Superintendent, Indian Gov. Telegraphs.
Woodcuts. 35.

143. EXPERIMENTAL ESSAYS. By CHARLES TOMLINSON.
I. On the Motions of Camphor on Water. II. On the Motion of Camphor
towards the Light. III. Historyot the Modern Theory of Dew. Woodcuts, is.

173. PHYSICAL GEOLOGY, partly based on Major-General PORT-
LOCK'S

" Rudiments of Geology." By RALPH TATE, A.L.S., &c. Numerous
Woodcuts, zs.

174. HISTORICAL GEOLOGY, partly based on Major-General
PORTLOCK'S " Rudiments." By RALPH TATE, A.L.S., &c. Woodculs. as. 6d.

173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and

& Historical. Partly based on Major-General PORTLOCK'S
'* Rudiments of

I? . Geology." By RALPH TATE, A.L.S., F.G.S., &c., &.c- Numerous lllustra-
'T" tions. In One Volume. 45. 6d.

183. ANIMAL PHYSICS, Handbook of. By DroNTSrus LARDNER,
& D.C.L., formerly Professor of Natural Philosophy and Astronomy in Uni-

versity College, London. With 520 Illustrations. In One Volume, clotb

104. boards. 73. 6d.

%* Sold also in Two Paris, as follows :

183. ANIMAL PHYSICS. By Dr. LARUNHR. Part I., Chapters I VII. 45.

184. ANIMAL PHYSICS. By Dr. LARDNER. Part II. Chapters VIII XVIII. 35.

MINING, METALLURGY, ETC.

117. SUBTERRANEOUS SURVEYING, Elementary and Practical
Treatise on, with and withou: the Magnetic Needle. By THOMAS FENWICK,
Surve3'or of Mines, and THOMAS BAKER, C.E. Illustrated. 2s. 6d.

133. METALLURGY OF COPPER ; an Introduction to the Methods
of Seeking, Mining, and Assaying Copper, and Manufacturing its Allo3's.

By ROBERT H. LAMBORN, Ph.D. Woodcuts. 2s. 6d.

134. METALLURGY OF SILVER AND LEAD. A Description
of the Ores ;

their Assay and Treatment, and valuable Constituents. By Dr.
R. H. LAMBORN. Woodcuts, zs. 6d.

135. ELECTRO-METALLURGY; Practically Treated. By ALEX-
ANDER WATT, F.R.S.S.A. New Edition, enlarged. Woodcuts. 2s. 6d.

172. MINING TOOLS, Manual of. For the Use of Mine Managers,
Agents, Students, &c. Comprising Observations on the Materials from, and
Processes by, which they are manufactured ; their Special Uses, Applica-
tions, Qualities, and Efficiency. By WILLIAM MORGANS, Lecturer on Mining
at the Bristol School of Mines, zs. 6d.

172*. MINING TOOLS, ATLAS of Engravings to Illustrate the
above, containing 235 Illustrations of Mining Tools, drawn to Scale. 4to
45. 6d.

7, STATIONERS' HALL COURT, LUDGATE HILL, E.G.
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Mining, Metallurgy, etc., continued.

176. METALLURGY OF IRON, a Treatise on the. Containing
History of Iron Manufacture, Methods of Assay, and Analyses of Iron Ores,
Processes of Manufacture of Iron and Steel, &c. By H. BAUKRMAN, F.G.S.
Fourth Edition, enlarged, with numerous Illustrations. 45. 6d.

180. COAL AND COAL MINING: A Rudimentary Treatise on.
By WARINGTON W. SMYTH, M.A., F.R.S., &c., Chief Inspector of the
Mh.es of the Crown and of the Duchy of Cornwall. New Edition, revised
and corrected. With numerous Illustrations. 35. 6d.

195. THE MINERAL SURVEYOR AND VALUER'S COM-
PLETE GUIDE, with new Traverse Tables; and Descriptions of Improved
Instruments

; also the Correct Principles of Laying out and Valuing Mineral
Properties. By WILLIAM LINTERN, Mining and Civil Engineer. With
four Plates of Diagrams, Plans, &c. 35. 6d. [Now Ready.

EMIGRATION.
154. GENERAL HINTS TO EMIGRANTS. Containing Notices

of the various Fields for Emigration. With Hints on Preparation for

Emigrating, Outfits, &c., &c. With Directions and Recipes useful to the

Emigrant. With a Map of the World, as.

157. THE EMIGRANT'S GUIDE TO NATAL. By ROBERT
JAMES MANN, F.R.A.S., F.M.S. Second Edition, carefully corrected to
the present Date. Map. 2s.

159. THE EMIGRANT'S GUIDE TO AUSTRALIA, New South
Wales, Western Australia, South Australia, Victoria, and Queensland. By
the Kev. JAMES BAIRP, B.A. Map. as. 6d.

160. THE EMIGRANTS GUIDE TO TASMANIA and NEW
ZEALAND. By the Rev. JAMES BAIRD, B.A. With a Map. as.

J59&THE EMIGRANTS GUIDE TO AUSTRALASIA. By the

l6o. Rev. J. BAIRD, B.A. Comprising the above two volumes, cloth boards. 55.

AGRICULTURE.
29. THE DRAINAGE OF DISTRICTS AND LANDS. By

G. DRYSDALE DEMPSEY, C.E. Illustrated, is. 6d.

%* With "
Drainage of Towns and Buildings," in One Vol., $s. 6d.

63. AGRICULTURAL ENGINEERING : Farm Buildings, Motive
Powers and Machinery of the Sti ading, Field Machines, and Implements.
By G. H. ANDREWS, C.E. Illustrated. 35.

66. CLAY LANDS AND LOAMY SOILS. By Professor
DONALDSON, is.

131. MILLER'S, MERCHANTS, AND FARMER'S READY
RECKONER, for ascertaining at sight the value of any quantity of Corn,
from One Bushel to One Hundred Quarters, at any given price, from i to

5 Per Q r With approximate values of Millstones, Millwork, &c. is.

140. SOILS, MANURES, AND CROPS. (Vol. r. OUTLINES OF
MODERN FARMING.) By R. SCOTT BURN. Woodcuts, as.

141. FARMING AND FARMING ECONOMY, Notes, Historical
and Practical, on. (Vol. 2. OUTLINES OF MODERN FARMING.) By R. SCOTT
BURN. Woodcuts. 35.

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3.
OUTIINES OF MODERN FARMING.) By R. SCOTT BURN. Woodcuts, as. 6d.

145. DAIRY, PIGS, AND POULTRY, Management of the. By
R. SCOTT BURN. With Notes on the Diseases of Stock. (Vol. 4. OUTLINES
OF MODERN FARMING.) Woodcuts, as.

146. UTILIZATION OF SEWAGE, IRRIGATION, AND
RECLAMATION OF WASTE LAND. (Vol. 5. OUTLINES OF MODERN
FARMING.) By R. SCOTT BURN. Woodcuts, as. 6d.

** Nos. 140-1-3-5-6, in One Vol., handsomely half-bound, entitled "OUTLINES OF
MODERN FARMING." By ROHERT SCOTT BURN. Price ias.

177. FRUIT TREES, The Scientific and Profitable Culture of. From
the French of Du BREUIL, Revised by GEO. GLENNY. 187 Woodcuts. 35. 6d.

LONDON : CROSBY LOCKWOOD AND CO.,
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FINE ARTS.
20. PERSPECTIVE FOR BEGINNERS. A'dapted to Young

Students and Amateurs in Architecture, Painting, &c. By GEORGE PYNE,
Artist. Woodcuts. 2s.

40 GLASS STAINING ; or, Painting on Glass, The Art of. Com-
.& prising Directions tor Preparing the Pigments and Fluxes, laying them upon
.
j

the Glass, and Firing or Burning in the Colours. From the German of Dr.
GES.SERT. To which is added, an Appendix on THE ART OF ENAMKLLING,
&c., with THE ART OF PAINTING ON GLASS. From the German of EMANUEL
OTTO FROMBERG. In On? Volume, as. 6d.

69. MUSIC, A Rudimentary and Practical Treatise on. With
numerous Examples. By CHARLES CHILD SPENCER. 2s. 6d.

71. PIANOFORTE, The Art of Playing the. With numerous Exer-
cises and J.essons. Written and Selected from the Best Masters, by CHARLES
CHILD SPHNCER. is. 6d.

181. PAINTING POPULARLY EXPLAINED, including Fresco,
Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, Miniature,
Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. With Historical
Sketches of the Progress of the Art by THOMAS JOHN GULLICK, assisted by
JOHN TIMBS, F.S.A. Fourth Edition, revised and enlarged, with Frontispiece
and Vignette. 55.

186. A GRAMMAR OF COLOURING, applied to Decorative

Painting and the Arts. By GEORGE FIELD. New Edition, enlarged and
adapted to the Use of the Ornamental Painter and Designer. By ELLIS A.
DAVIDSON, Author of "

Drawing for Carpenters," &c. With two new
Coloured Diagrams and numerous Engravings on Wood. 38.

ARITHMETIC, GEOMETRY, MATHEMATICS,
ETC.

32. MATHEMATICAL INSTRUMENTS, a Treatise on; in which
their Construction and the Methods of Testing, Adjusting, and Using them
are concisely Explained. By J. F. HEATHER, M.A., of the Royal Military
Academy, Woolwich. Original Edition, in i vol., Illustrated, is. 6d.

* In ordering the above, be careful to say,
"
Original Edition,

" orgive the number
in the Series (32) to distinguish it from the Enlarged Edition in \ vols.

(Nos. 168-9-70.)

60. LAND AND ENGINEERING SURVEYING, a Treatise on;
with all the Modern Improvements. Arranged for the Use of Schools and
Private Students ; also for Practical Land Surveyors and Engineers. By
T. BAKFR, C.E. New Edition, revised by EDWARD NUGENT, C.E. Illus-
trated with Plates and Diagrams. 2s.

61*. READYRECKONER FOR THE ADMEASUREMENT OF
LAND. By ABRAHAM ARMAN, Schoolmaster, Thurleigh, Beds. To which
is added a Table, showing the Price of Work, from 2s. 6d. toi per acre, and
Tables for the Valuation of Land, from is. to ji,oooper acre, and from one
pole to two thousand acres in extent, &c., &c. is. 6d.

76. DESCRIPTIVE GEOMETR Y, an Elementary Treatise on ;

with a Theory of Shadows and of Perspective, extracted from the French of
G. MONGE. To which is added, a description of the Principles and Practice'
of Isometrical Projection ; the whole being intended as ar. introduction to the

Application of Descriptive Geometry to various branches of the Arts. By
J. F. HHATHER, M.A. Illustrated with 14 Plates, zs.

178. PRACTICAL PLANE GEOMETRY: giving the Simplest
Modes of Constructing Figures contained in one Plane and Geometrical Con-
struction of the Ground. By [. F. HEATHER, M.A. With 115 Woodcuts. 2s.

179. PROJECTION : Orthographic, Topographic, and Perspective:
giving the various Modes of Delineating Solid Forms by Constructions on a
Single Plane Surface. By J. F. HEATHER, M.A. [/ preparation

%* The above three volumes vjillform a COMPLETE ELEMENTARY COURSE OF
MATHEMATICAL DRAWING.

7, STATIONERS' HALL COURT, LUDGATE HILL, E.C.
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Arithmetic, Geometry, Mathematics, etc., continued.

83. COMMERCIAL BOOK-KEEPING. With Commercial Phrases
and Forms in English, French, Italian, and German. By ]AMES HADDON,
M.A., Arithmetical Master of King's College School, London, is.

84. ARITHMETIC, a Rudimentary Treatise on: with full Explana-
tions of its Theoretical Principles, and numerous Exam r-V.R for Practice. For
the Use of Schools and for Self- Instruction. By J. R. YOUNG, late Professor
of Mathematics in Belfast College. New Edition, with Index, is. 6d.

84* A KEY to the above, containing Solutions in full to the Exercises, together
with Comments, Explanations, and Improved Processes, for the Use of
Teachers and Unassisted Learners. By J. R. YOUNG, is. 6d.

85. EQUAT1ONAL ARITHMETIC, applied to Questions of Interest,

8s*. Annuities, Life Assurance, and General Commerce ; with various Tables by
which all Calculations may be greatly facilitated. By W. HIPSLKY. 2s.

86. ALGEBRA, the Elements of. By JAMES HADDON, M.A.,
Second Mathematical Master of King's College School. With Appendix,
containing miscellaneous Investigations, and a Collection of Problems in

various parts of Algebra, zs.

86* A KEY AND COMPANION to the above Book, forming an extensive repository of

Solved Examples and Problems in Illustration of the various Expedients
necessary in Algebraical Operations. Especially adapted for Self-Instruc-
tion. By J. R. YOUNG, is. 6d.

88. EUCLID, THE ELEMENTS OF: with many additional Propositions
89. and Explanatory Notes : to which is prefixed, an Introductory Essay on

Logic. By HENRY LAW, C.E. 23. 6d.

** Sold also separately, viz. :

88. EUCLID, The First Three Books. By HENRY LAW, C.E. is.
'

89. EUCLID, Books 4, 5, 6, u, 12. By HENRY LAW, C.E. is. 6d.

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS,
a Rudimentary Treatise on. By JAMES HANN, late Mathematical Master of

King's College School, London. A New Edition, re-written and enlarged
by J. R. YOUNG, formerly Professor of Mathematics at Belfast College. 2s.

91. PLANE TRIGONOMETRY, the Elements of. By JAMES
HANN, formerly Mathematical Master of King's College, London, is.

92. SPHERICAL TRIGONOMETR Y, the Elements of. By JAMES
HANN. Revised by CHARLES H. DOWLING, C.E. is.

%* Or with " The Elements of Plane Trigonometry" in One Volume, zs.

93. MENSURATION AND MEASURING, for Students and Prac-
tical Use. With the Mensuration and Levelling of Land for the Purposes of

Modern Engineering. By T. BAKER, C.E. New Edition, with Corrections
and Additions by E. NUGENT, C.E. Illustrated, is. 6d.

94. LOGARITHMS, a Treatise on; with Mathematical Tables for

facilitating Astronomical, Nautical, Trigonometrical, and Logarithmic Calcu-

lations; Tables of Natural Sines and Tangents and Natural Cosines. By
HENRY LAW, C.E. Illustrated, zs. 6d.

101*. MEASURES, WEIGHTS, AND MONEYS OF ALL NA-
TIONS, and an Analysis of the Christian, Hebrew, and Mahometan
Calendars. By W. S. B. WOOLHOUSB, F.R.A.S., &c. is. 6d.

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By
HOMERSHAM Cox, B.A. Illustrated, is.

103. INTEGRAL CALCULUS, Examples on the. By JAMES HANN,
late of King's College, London. Illustrated, is.

101. DIFFERENTIAL CALCULUS, Examples of the. By W. S. B.

WOOLHOUSK, F.R.A.S., &c. is. 6d.

104. DIFFERENTIAL CALCULUS, Examples and Solutions of the.

By JAMES HADDON, M.A. is.

I CROSBY LOCKWOOD AND CO.,
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Arithmetic, Geometry, Mathematics, etc., continued.

105. MNEMONICAL LESSONS. GEOMETRY, ALGEBRA, AND
Tnir-oNOMHTRY, in Easy Mnemonical Lessons. By the Rev. THOMAS
PKNVNOTON KIRKMAN, M.A. is. 6d.

136. ARITHMETIC, Rudimentary, for the Use of Schools and Self-
Instruction. By JAMES HADDON, M.A. Revised by ABRAHAM ARMAN.
is. 6d.

137. A KEY TO HADDON'S RUDIMENTARY ARITHMETIC. By A. ARMAN. is. 6d.

147. ARITHMETIC, STEPPING-STONE TO; being a Complete Course
of Exercises in the First Four Rules (Simple and Compound), on an entirely
new principle. For the Use of Elementary Schools of every Grade. Intended
as an Introduction to the more extended works on Arithmetic. By ABRAHAM
ARMAN. is.

148. A KEY TO STEPPING-STONE TO ARITHMETIC. By A, ARMAN. is.

158. THE SLIDE RULE, AND HOW TO USE IT; containing
full, easy, and simple Instructions to perform all Business Calculations with

unexampled rapidity and accuracy. By CHARLES HOARE, C.E. With a
Slide Ri le in tuck of cover. 35.

168. DRAWING AND MEASURING INSTRUMENTS. Includ-

ing I. Instruments employed in Geometrical and Mechanical Drawing,
and in the Construction, Copying, and Measurement of Maps and Plans,
II. Instruments used for the purposes of Accurate Measurement, and for
Arithmetical Computations. By J. F. HEATHER, M.A., late of the Royal
Military Academy, Woolwich, Author of "

Descriptive Geometry," &c., &c.
Illustrated, is. 6d.

169. OPTICAL INSTRUMENTS. Including (more especially) Tele-

scopes, Microscopes, and Apparatus for producingcopies of Maps and Plans
by Photography. By J. F. HEATHER, M.A. Illustrated, is. 6d.

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS.
Including I. Instruments Used for Determining the Geometrical Features
of a portion of Ground. II. Instruments Employed in Astronomical Observa-
tions. By J. F. HEATHER, M.A. Illustrated, is. 6d.

*
k
* The above three volumes form an enlargement of the Author's original work," ^MathematicalInstruments: their Construction, Adjustment, Testing; and Use,"

the Elmenth Edition ofwhich is on sale, price is. bd. (See No. 32 in the Series.)

!68.)
MA THEMATICAL INSTRUMENTS. By J. F. HEATHER,

169. ? M.A. Enlarged Edition, for the most part entirely re-written. The 3 Parts as

170.J above, in One thick Volume. With numerous Illustrations. 43,61!.

185. THE COMPLETE MEASURER; setting forth the Measure-
ment of Boards, Glass, &c., &c.

; L'nequal-sided, Square-sided, Octagonal-
sided, Round Timber and Stone, and Manding Timber. With a Table
showing the solidity of hewn or eight-sided timber, or of any octagonal-
sided column. Compiled for the accommodation of Timber-growers, Mer-
chants, and Surveyors, Stonemasons, Architects, and others. By RICHARD
HORTON. Third Edition, with valuable additions. 45.

196. THEORY OF COMPOUND INTEREST AND ANNUI-
TIES; with Tables of Logarithms for the more Difficult Computations of

Interest, Discount, Annuities, &c. By FTDOK THOMAN, of the Societe Credit

Mobilier, Paris. 43. [JVozu ready.

LEGAL TREATISES.
50. THE LAW OF CONTRACTS FOR WORKS AND SER-

VICES. By DAVID GIBBONS. Third Edition, revised .and considerably
enlarged. 33.

151. A HANDY BOOK ON THE LAW OF FRIENDLY, IN-
DUSTRIAL &* PROVIDENT BUILDING &- LOAN SOCIETIES.
With copious Notes. By NATHANIEL WHITE, of H.M. Civil Service, is.

163. THE LAW OF PATENTS FOR INVENTIONS; and on
the Protection of Designs and Trade Marks. By F. W. CAMPIN, Barrister-

at-Law. as.

7, STATIONERS' HALL COURT, LUDGATE HILL. E.G.
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MISCELLANEOUS VOLUMES.
36. A DICTIONARY OF TERMS used in ARCHITECTURE,

BUILDING, ENGINEERING, MINING, METALLURGY, ARCHE-
OLOGY, the FINE ARTS, &>c. By JOHN WEALE. Fifth Edition. Revised
by ROBERT HUNT, F.R.S., Keeper ot Mining Records. Numerous Illus-

trations. 55.

U2. MANUAL OF DOMESTIC MEDICINE. By R. GOODING,
B.A., M.B. 'Intended as a Family Guide in all Cases of Accident and
Emergency, as.

112*. MANAGEMENT OF HEALTH. A Manual of Home and
Personal Hygiene. By the Rev. JAMES BAIRD, B.A. is.

113. FIELD ARTILLERY ON SERVICE. By TAUBERT, Captain
Prussian Artillery. Translated by Lieut.-Col. H. H. MAXWELL, is. 6d.

.ill*. SWORDS, AND OTHER ARMS. By Col. MAREY. Translated

by Col. H. H. MAXWEIL. With Plates, is.

150. LOGIC, Pure and Applied. By S. H. EMMENS. Third
Edition, is. 6d.

152. PRACTICAL HINTS FOR INVESTING MONEY. With
an Explanation ot the Mode of Transacting Business on the Stock Exchange.
By FRANCIS PLAYFORD, Sworn Broker, is. 6d.

.153. SELECTIONS FROM LOCKE'S ESSAYS ON THE
HUMAN UNDERSTANDING. With Notes by S. H. EMMENS. as.

193. HANDBOOK OF FIELD FORTIFICATION, intended for the
Guidance of Officers Preparing for Promotion, and especially adapted to the

requirements of Beginners. By Major W. W. KNOLLYS, F.R.G.S., 93rd
Sutherland Highlanders, &c. With 163 Woodcuts. 35.

.194. THE HOUSE MANAGER: Being a Guide to Housekeeping.
Practical Cookery, Pickling and Preserving, Household Work, Dairy-

Management, the Table and Dessert, Cellarage of Wines, Home-brewing
and Wine-making, the Boudoir and Dressing-room, Travelling, Stable

Economy, Gardening Operations, &c. By AN OLD HOUSEKEEPER. 33. 6d.

EDUCATIONAL AND CLASSICAL SERIES.

HISTORY.
i. England, Outlines of the History of; more especially with

reference to the Origin and Progress ot the English Constitution. A Text

Book for Schools and Colleges. By WILLIAM DOUGLAS HAMILTON, F.S.A.,
of Her Majesty's Public Record Office. Fourth Edition, revised. Maps
and Woodcuts. 55. ; cloth boards, 6s.

5. Greece, Outlines of the History of; in connection with the

Rise of the Arts and Civilization in Europe. By W. DOUGLAS HAMILTON,
of University College, London, and EDWARD LEVIEN, M.A., of Balliol

College, Oxford. 2s. 6d. ;
cloth boards, 35. 6d.

7. Rome, Outlines of the History of: from the Earliest Period

to the Christian Era and the Commencement of the Decline of the Empire-.

By EDWARD LEVIEN, of Balliol College, Oxford. Map, 2s. 6d. ; cl. bds. 33. 6d.

9. Chronology of History, Art, Literature, and Progress,
from the Creation of the World to the Conclusion of the Franco-German
War. The Continuation by W. D. HAMILTON, F.S.A., ot Her Majesty 3

Record Office. 35. ;
cloth boards, 35. 6d.

50. Dates and Events in English History, for the use of

Candidates in Public and Private Examinations. By the Rev. E. RAND. is.

LONDON : CROSBV LOCKWOOD A2ID CO.,
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ENGLISH LANGUAGE AND MISCEL-
LANEOUS.

11. Grammar of the English Tongue, Spoken and Written.
With an Introduction to the Study of Comparative Philology. By HYDE
CLARKE, D.C.L. Third Edition, is.

ii*. Philology : Handbook of the Comparative Philology of English,
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Platt Dutch, High Dutch
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and
Portuguese Tongues. By HYDE CLARKE, D.C.L. is.

12. Dictionary of the English Language, as Spoken and
Written. Containing above 100,000 Words. By HYDE CLARKE, D.C.L.
35. 6d. ; cloth boards, 43. 6d. ; complete with the GRAMMAR, cloth bds., 53. 6d.

48. Composition and Punctuation, familiarly Explained for
those who have neglected the Study of Grammar. By JUSTIN BRENAN,
i6th Edition, is.

49. Derivative Spelling-Book: Giving the Origin ofEveryWord
from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish,
and other Languages; with their present Acceptation and Pronunciation
By J. ROWBOTHAM, F.R.A.S. Improved Edition, is. 6d.

51. The Art of Extempore Speaking : Hints for the Pulpit, the
Senate, and the Bar. By M. BAUTAIN, Vicar-General and Professor at the
Sorbonne. Translated from the French. Sixth Edition, carefully corrected.
2S. 6d.

52. Mining and Quarrying, with the Sciences connected there-
with. First Book of, for Schools. By J. H. COLLINS, F.G.S., Lecturer to
the Miners' Association of Cornwall and Devon, is.

53. Places and Facts in Political and Physical Geography,,
for Candidates in Public and Private Examinations. By the Rev. EDGAR
RAND, B.A. is.

54. Analytical Chemistry, Qualitative and Quantitative, a Course
of. To which is prefixed, a Briet Treatise upon Modern Chemical Nomencla-
ture and Notation. By WM. W. PINK, Practical Chemist, &c., and GEORGU
E. WEBSTER, Lecturer on Metallurgy and the Applied Sciences, Notting-
ham. 2S.

THE SCHOOL MANAGERS' SERIES OF READING
BOOKS,

Adapted to the Requirements of the New Code. Edited by the Rev. A. R. GRANT,
Rector of Hitcham, and Honorary Canon of Ely; formerly H.M. Inspector
of Schools.

INTRODUCTORY PRIMER, j,d.
<

s. d.
FIRST STANDARD . .06
SECOND . . o 10
THIRD . .10

j. d.
FOURTH STANDARD . . . i a
FIFTH . . . .16
SIXTH . . . .16

LESSONS FROM THE BIBLE. Part I. Old Testament, is.

LESSONS FROM THE BIBLE. Part II. New Testament, to which is added
THE GEOGRAPHY OF THE BIBLE, for very young- Children. By Rev. C.
THORNTON FORSTER. is. 2d. %* Or the Two Parts in One Volume. 23.

FRENCH.
24. French Grammar. With Complete and Concise Rules on the

Genders of French Nouns. By G. L. STRAUSS, Ph.D. is. 6d.

25. French-English Dictionary. Comprising a large number of
New Terms used in Engineering, Mining, OP Railways, &c. By ALFRED
ELWES. is. 6d.

26. English-French Dictionary. By ALFRED ELWES. 2s.

25,26. French Dictionary (as above). Complete, in One Vol., 35. ;

cloth boards, js. 6d. %* Or with the GRAMMAR, cloth boards, 4$. 6d.

7, STATIONERS' HALL COURT, LUDGATE HILL, E.G.
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French, continued.

47. French and English Phrase Book : containing Intro-
durto -y Lessons, with Translations, for the convenience of Students ; several
Voca sularies of Words, a Collection of suitable Phrases, and Easy Familiar
Dialogues, is.

GERMAN.
39. German Grammar. Adapted for English Students, from

Heyse's Theoretical and Practical Grammar, by Dr. G. L. STRAUSS, is.

40. German Reader : A Series of Extracts, carefully culled from the
most approved Authors of Germany ; with Notes, Philological and Ex-
planatory. By G. L. STRAUSS, Ph.D. is.

41. German Triglot Dictionary. By NICHOLAS ESTERHAZIT,
S. A. HAMILTON. Part I. English-German-French, is.

42. German Triglot Dictionary. Part II. German-French-
English, is.

43. German Triglot Dictionary. Part III. French-German-
English. IS.

41-43. German Triglot Dictionary (as above), in One Vol. 35.;
cloth boards, 45. %* Or with the GERMAN GRAMMAR, cloth boards, 55.

ITALIAN.
27. Italian Grammar, arranged in Twenty Lessons, with a Course

of Exercises. By ALFRED ELWES. is.

28. Italian Triglot Dictionary, wherein the Genders of all the
Italian and French Nouns are carefully noted down. By ALFRED ELWES.
Vol. i. Italian-English-French, as.

30. Italian Triglot Dictionary. By A. ELWES. Vol. 2.

English-French-Italian. 2s.

32. Italian Triglot Dictionary. By ALFRED ELWES. Vol. 3.

French-Italian-English. 2S.

28,30, Italian Triglot Dictionary (as above). In One Vol., 6s.;

32. cloth boards, 75. 6d. ** Or with the ITALIAN GRAMMAR, cloth bds., 8s. 6d.

SPANISH AND PORTUGUESE.
34. Spanish Grammar, in a Simple and Practical Form. With

a Course of Exercises. By ALFRED ELWES>. is. 6d.

35. Spanish-English and English-Spanish Dictionary.
Including a large number ot Technical Terms used in Mining, Engineering, 8cc.,

with the proper Accents and the Gender of every Noun. By ALFRED E'LWKS.

45. ; cloth boards, 53. %* Or with the GRAMMAR, cloth boards, 6s.

55. Portuguese Grammar, in a Simple and Practical Form.
With a Course of lixercises. By ALFRED ELWES, Author of

" A Spanish
Grammar," &c. is. 6d. [Just published.

HEBREW.
46*. Hebrew Grammar. By Dr. BRESSLAU. is. 6d.

44. Hebrew and English Dictionary, Biblical and Rabbinical;
containing the Hebrcxv and Chaldee Roots of the Old Testament Post-

Rabbinical Writings. My Dr. BRRSSI.AU. 6s. %* Or with the GRAMMAR, 75.

46. English and Hebrew Dictionary. By Dr. BRESSLAU. 35.

44,46. Hebrew Dictionary (as above), in Two Vols., complete, with

46*. the GRAMMAR, cloth boards, izs.

LONDON I CROSBY LOCKWOOD AND CO.,
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LATIN..
19. Latin Grammar. Containing the Inflections and Elementary

Principles of Translation and Construction. By the Rev. THOMAS GOODWIN,
M.A., Head Master of the Greenwich Proprietary School, is.

20. Latin-English Dictionary. Compiled from the best Autho-
rities. By the Rev. THOMAS GOODWIN, M.A. as.

22. English-Latin Dictionary; together with an Appendix of
French and Italian Words which have their origin from the Latin. By the
Rev. THOMAS GOODWIN, M.A. is. 6d.

20,22. Latin Dictionary (as above). Complete in One Vol., 33. 6d. ;

cloth boards, 43. 6d. ** Or with the GRAMMAR, cloth boards, 53. 6d.

LATIN CLASSICS. With Explanatory Notes in English.
1. Latin Delectus. Containing Extracts from Classical Authors,

with Genealogical Vocabularies and Explanatory Notes, by HENRY YOUNG,
lately Second Master of the Royal Grammar School, Guildford. is.

2. Caesaris Commentarii de Bello Gallico. Notes, and a Geographical
Register for the Use of Schools, by H. YOUNG. 2s.

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an
Introduction, Analysis, and Notes Explanatory and Critical, by the Rev.

JAMES DAVIES, M.A. is.

14. Ciceronis Cato Major, Lselius, Brutus, sive de Senectute, de Ami-
citia, de Claris Oratoribus Dialogi. With Notes by W. BROWNRIGG SMITH,
M.A., F.R.G.S. 2s.

3. Cornelius Nepos. With Notes. Intended for the Use of
Schools. By H. YOUNG, is.

6. Horace; Odes, Epode, and Carmen Sseculare. Notes by H.
YOUNG, is. 6d.

7. Horace; Satires, Epistles, and ArsPoetica. Notes by W. BROWN-
RIGG SMITH, M.A., F.R.G.S. is. 6d.

21. Juvenalis Satirse. With Prolegomena and Notes by T. H. S.

ESCOTT, B.A., Lecturer on Logic at King's College, London. 2s.

16. Livy : History of Rome. Notes by H. YOUNG and W. B. SMITH,
M.A. Part i. Books i., ii., is. 6d.

16*. Part 2. Books iii., iv., v., is. 6d.

17. Part 3 Books xxi., xxii., is. 6J.

8. Sallustii Crispi Catalina et Bellum Jugurthinum. Notes Critical

and Explanatory, by W. M. DONNE, B.A., Trinity College, Cambridge,
is. 6d.

10. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical

and Explanatory, by the Rev. JAMES DAVIES, M.A. 2s.

9. Terentii Andria et Heautontimorumenos. With Notes, Critical

and Explanatory, by the Rev. JAMES DAVIES, M.A. is. 6d.

11. Terentii Eunuchus, Comcedia. Edited, with Notes, by the Rev.

JAMES DAVIES. M.A. is. 6d.

4. Yirgilii Maronis Bucolica et Georgica. With Notes on the Buco-

lics by W. RUSHTON, M.A., and on the Gcorgics by H. YOUNG, is. 6d.

5. Virgilii Maronis -uieis. Notes, Critical and Explanatory, by H.
YOUNG, as.

19. Latin Verse Selections, from Catullus, Tibullus, Propeitiu?,

and Ovid. Notes by W. B. DONNE, M.A., Trinity College, Cambridge. 23.

20. Latin Prose Selections, from Varro, Columella, Vitruvius,

Seneca, Quintilian, Florus, Velleius Paterculus, Valerius Maximus Sueto-

nius, Apuleius, &c. Notes by W. B. DONNE, M.A. 2s.

J8~ Other Volumes are in Preparation.
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1 6 WEALE'S EDUCATIONAL AND CLASSICAL SERIES.

GREEK.
14. Greek Grammar, in accordance with the Principles and Ph ;lo-

logical Researches of the most eminent Scholars of our own day By HANS-
CLAUDE HAMILTON, is. 6d.

15,17. Greek Lexicon. Containing all the Words in General Use, with
their Significations, Inflections, and Doubtful Quantities. By HENRY R.
HAMILTON. Vol. i. Greek-English, 2S.

; Vol. 2. English- Greek, 2s. Or the
Two Vols. in One, 45. : cloth boards, 55.

14,15. Greek Lexicon (as above). Complete, with the GRAMMAR, in
17. One Vol., cloth boards, 6s.

GREEK CLASSICS. With Explanatory Notes in English,
i. Greek Delectus. Containing Extracts from Classical Authors,

with Genealogical Vocabularies and Explanatory Notes, byH. YOUNG. New
Edition, with an improved and enlarged Supplementary Vocabulary, by Tout*
HUTCHISON, M.A., of the High School, Glasgow, is. 6d.

30. ^Eschylus : Prometheus Vinctus : The Prometheus Bound. From
the Text of DINDORF. Edited, with English Notes, Critical and Explanatory,
by the Rev. JAMES DAVIES, M.A. is.

32. -<Eschylus : Septem Contra Thebes : The Seven against Thebes.
From the Text of DINDORF. Edited, with English Notes, Critical and Ex-
planatory, by the Rev. JAMES DAVIES, M.A. is.

40. Aristophanes : Acharnians. Chiefly from the Text of C. H.
WEISE. With Notes, by C. S. T. TOWNSHEND, M.A. is. 6d.

26. Euripides : Alcestis. Chiefly from the Text of DINDORF. With
Notes, Critical and Explanatory, by JOHN MILNER, B.A. is.

23. Euripides : Hecuba and Medea. Chiefly from the Text of DIN-
DORF. With Notes, Critical and Explanatory, 'by W. BROWNRIGG SMITH,
M.A., F.R.G.S. is. 6d.

14-17. Herodotus, The History of, chiefly after the Text of GAISFORD.
With Preliminary Observations and Appendices, and Notes, Critical and
Explanatory, by T. H. L. LEARY, M.A., D.C.L.

Part i. Books i., ii. (The Clio and Euterpe), zs.

Part 2. Books iii., iy. (The Thalia and Melpomene), 2s.

Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), zs.

Part 4. Books viii., ix. (The Urania and Calliope) and Index, is. 6d.

5-12. Homer, The Works of. According to the Text of BAEUMLEIN.
With Notes, Critical and Explanatory, drawn from the best and latest

Authorities with Preliminary Observations and Appendices, by T. H. L.

LEARY, M.A., D.C.L.
THE ILIAD : Parti. Books i. to vi., is. 6d. I Part 3. Books xiii, to

xyiii.,
is. 6d.

Part 2. Books vii.to xii., is.6d. |
Part 4. Books xix. to xxiv., is. 6d.

THE ODYSSEY: Parti. Books i. to vi., is. 6d.

Part 2. Books vii. to xii., is. 6d.

Part 3. Books xiii. to xviii., is. 6d.
Part 4. Books xix. to xxiv., and
Hymns, 2s.

Lucian's Select Dialogues. The Text carefully revised, with

Grammatical and Explanatory Notes, by H. YOUNG, is.

13. Plato's Dialogues : The Apology of Socrates, the Crito, and

the Phzedo. From the Text of C. F. HERMANN. Edited with Notes, Critical

and Explanatory, by the Rev. JAMES DAVIES, M.A. 2s.

1 8. Sophocles: CEdipus Tyrannus. Notes by H. YOUNG, is.

20. Sophocles: Antigone. From the Text of DINDORF. Notes,
Critical and Explanatory, by the Rev. JOHN MILNER, B.A. 2s.

41. Thucydides : Histoiy of the Peloponnesian War. Notes by H.

2, v Xenophon's
1

Anabasis; or, The Retreat of the Ten Thousand.

Notes and a Geographical Register, by H. YOUNG. Part i. Books i. to iii.,

is. Part 2. Books iv. to vii., is.

42. Xenophon's Panegyric on Agesilaus. Notes and Intro-

duction by LL. F. W. JBWITT. is. 6d.

HS" Ofher Volumes are in Preparation.
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