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PREFACE.

THE essentially practical character of this manual
would almost seem to render a preface unnecessary ;
these introductory lines are therefore penned more
in accordance with custom, than for the purpose of
supplying a want.

he trade of a House Painter is too often supposed
to consist of manual processes only, and it is thought
by many, that a young man has only to follow others
in order to become a competent workman.

This idea, not only in relation to House Painting -
but other trades also, had, during many years, been
accepted in this country; but happily a great change
has taken place, and it is now universally admitted,
that every effort should be made to give technical
instruction to our artisans, to teach them the prin-
ciples on which their practice is based, to interest
their minds in the higger branches of their trades,
and to show them that the more the mind comprehends
the lx;equirements, the better will the hand execute the
work.

These objects have been borne steadily in view in the
manual now placed beforc House Painters, Grainers,
and Sign Painters, and the earnest hope is entertained,
that the instruction given in their different departments,
the lessons in practical Art, together with the general
information pervading the book, will be found both
useful and interesting.



INTRODUCTION TO THE SECOND EDITION.

Tur very favourable reception accorded to this book,
both by the trade and the public, has induced the
necessity for the issue of a second edition, at an early
period. This result, it is unnecessary to say, is very
satisfactory to the author, who is also naturally gratified
with the numerous and excellent reviews of the book
which have appeared in the trade and general periodicals.
The suggestions made in these have received considera-
tion, and the whole manual has been subjected to a
careful revision. Special attention has been paid to
the coloured illustrations of woods and marbles, which
have without an exception been deemed highly satis-
factory. It must, however, be borne in mind that
these, produced by a complex process, and by means of
numerous Erintings, are seen under a disadvantage
owing to their not being varnished—a process which
would in this case have added most seriously to the cost
of the book, and thus the object of the publisher—to
produce it at a price within the means of those for
whom it is intended—would have been to a certain
extent defeated, whilst the illustrations would not, in
point of instructional character, have been improved.

If any member of the trade desires to make sugges-
tions as to improvement in any of the processes given,
his communication, addressed to the author (care of the
publisher), will be carefully considered in connection
with subsequent editions of the work.
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A
PRACTICAL MANUAL

OF

HOUSE PAINTING, GRAINING, MARBLING
AND SIGN-WRITING.

PART 1.

‘THE PROCESSES OF HOUSE PAINTING
IN OIL AND DISTEMPER.

CHAPTER 1.
THE IMPLEMENTS USED.

Tae MviiEr and SiaB, two of the painter’s first
requisites, are described in relation to the method of
grinding colours; and in connection with these the
Parerre XNiFE must be mentioned. This is a lon
and very flexible knife, with blunt edges and roundeﬁ
at the end. As its name implies, it is intended for
mixing colour on, or scraping it off from, the palette ;
but a similarly shaped implement is made of a larger
size, to be used in connection with the slab, and this
is called a Stone KNirFE. '

In using the palette knife, it should be held as flat
aalpossible, s0 as to avoid making indentations in the
palette.

The Stoprina Kn1re is used in stopping cracks, &e.,

B
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with putty, or “stopping,” the process of which is
explained in another chapter. The knife is shorter in
proportion than the palette knife, is spear-shaped, broad,
and stiff, so as to be adapted to bear the force neces-
sary to press the stopping into the crevices, &e.

he BrusHEs use({) are of various sizes and kinds.
The largest are called pound brushes. The large
brushes are also termed “four 0,” “six 0,” and
“eight O,” the latter being the largest. These are
made both round and flattened, or elliptical.

It is a common error to call this form oval. Oval
means egg-like in shape, that is, broader at one end
than at the other, whilst an ellipse has both ends equal.
The precise difference, and the geometrical method of
drawing the figures, is shown in Figs. 120-127.

These elliptical brushes are found very convenient in
practice, as they take less time to work into the shape
required for spreading the paint. Paint-brushes are
bound either with string or with copper wire. The
are sometimes used as dusters before being put into oi{
by which they become softened; but, for reasons
explained in connection with the use of the duster
(page 9), this plan is not to be recommended.

'lghe smaller brushes are called “Toors,” or “Sasu
Toors,” and may be obtained in about a dozen different
sizes, some bound with string, others fixed in tin. The
smallest hog-hair brushes are called Firches, and are
used for putting in small work, where the tools would
be too large. The smallest brushes are the CAMEL’s
HAIR, with long or short hair, according to the work
to be done. .

It may be advisable in this place to mention that,
when the work of the day is finished, the paint col-
lected round the inside of the paint-pot should be
removed by the brush, from which it should then be
scraped by means of the palette knife. The brushes
should afterwards be placed in water, and the remain-
ing paint also covered with water, which is to be
poured off when the paint is again required.

The Dusrine Brush has longer hairs than the paint-
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ing brushes; and these are so bound that they spread
outward at their points, which are thus prevented ad-
hering; and the dust is more easily shaken from them.

VarNisH BrusHEes may be had in different sizes, and
are also made flat and of different breadths, for varnish-
ing pictures and other fine work. -

%‘he PavLErTE is used when only a small quantity of
colour is required~—as in painting a narrow mouldin
or beading—a very small brush or camel’s-hair pencﬁ
being used. It is, of course, employed by the marbler
and the letter painter to the entire exclusion of the
paint-pot.

Palettes are made of Mahogany, or of Satin or other
light woods, which are to be preferred to those made of
Mahogany whenever light tints are to be mixed on them.
They should be of as little weight as possible, and
should diminish in thickness towards their distant end.
The oblong form is to be preferred to the elliptical, as
it affords more room for colours. New palettes should
be prepared for use by rubbing raw linseed oil repeatedly
over them, until they will absorb no more, the last coat
being allowed to dry in, as much as possible, and the
palette being then well rubbed, it will not after this be
stained by absorption of colour.

The palette should be carefully cleaned each time it
has been used, and paint must not by any means be
allowed to harden upon it. When all the colour has
been scraped off with the palette knife, carefully observ-
ing not to make scratches or indentations, the surface
should in the first place be washed with a small
quantity of turpentine, and should then be rubbed with
a piece of silk rag dipped in nut oil, the edges being
Wlic attended to, so that no accumulation may take

e.
P Should it be desired to save a small quantity of the
colour for the next day’s use, it may be scraped up from
the palette, and placed in a little heap in a saucer and
covered with water, which may subsequently be poured
off and the paint will be found ready for use. Or
the paint may beplaced ina szmall piece of tinfoil, which
B
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may then be folded up, forming a temporary metallic
tube, in which the colour may be preserved for several
days.

n connection with the palette must be mentioned
the Manr-stick. This is simply a smooth stick, having
a ball of wool, covered with a piece of kid or wash-
leather at its end ; it is used as a rest for the hand in
letter painting, or other fine work; it should there-
fore be quite stiff, so that it may not bend under the
weight of the hand,



CHAPTER II.
OF THE GRINDING OF COLOURS.

Paints are prepared for use by grinding the dry
pigments with o1l. This is done on a large scale in a
colour mill, and otherwise by means of a stone SrAb
and MuLLER. As we have already said, colours ready
for work are sold at the colour shops, but these are not
always to be depended upon, unless they are obtained
at houses of known respectability ; and further, several
of the colours, such as Lakesand Prussian blue, deterio-
rate in quality by being kept long after grinding, and
it is therefore important that these should be prepared
by the painter himself.

The Suas is a flat piece of Porphyry, Marble, or other
very close-grained stone, and the MUuLLER is a semi-
ellipsoidal %oulder cut in halves, or flattened at one
end ; it should not, for general purposes, be less than
four inches across the flat base, and should be suffi-
ciently high to allow of its being grasped by both
hands. Where this is not the case, and when the
muller does not afford sufficient purchase for the hands,
it is apt to tilt over towards the back or front, and thus
these edges become rounded, and the under surface of
g;e muller becomes curved instead of being perfectly

t.

If the dry pigment is in lumps, and of a brittle
character, it should, in the first instance, be pounded ina
mortar, and passed through a rather fine sieve: it should
then be mixed with a sufficient quantity of linseed oil
to form a thick paste. A portion of this is then to be
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taken on the palette knife, and placed on the slab to be
ground by the muller. If, however, the dry pigment
18 of a very soft character, like Chrome-Yellow, or in
powder, like Ultramarine, it will not be necessary to
employ the mortar, but the colour may be mixed with
oil on the slab by means of the palette knife, and when
just saturated, the muller may be used. Brittle colours
should, however, never be worked in this way, as they
chip under the knife or muller, and great waste and
other inconveniences arc the consequences.

In grinding the colour, the muller must be worked
towards and from the workman, and also occasionally
in a circular direction ; but the backward and forward
motions are the best, as a certain amount of pressure
can better be brought to bear on the colour, and the flat
surface of the muller is better preserved. As the
work proceeds, the paint should be scraped up by
means of the palette knife from all parts of the slab, to
be again brought under the influence of the muller,
from the edge of which it should also be gathered.
There is no economy in placing a large quantity of
colour at one time on the slab; a small portion, spread
over the whole surface, will form a thin film, and will
thus be more quickly and more efficiently ground than
a thicker mass. As soon as this quantity of colour is
sufficiently smooth, it is to be removed, and a further
supply placed on the slab.

t may be well to hint to the workman that the
muller should be used in the same way that a carpenter
uses a saw, or a joiner works a plane—that is to say,
force should only be used in pushing the muller from,
and not in drawing it towards, the body, The work-
man should stand with one foot in advance of the other,
and press on the muller in the forward motion, but
glightly raising it as he draws it back, moving it
each time a little towards one side. The whole of the
colour will thus be worked into a straight line near the
distant edge of the slab, and can then be convenientl
gathered by the palette knife to be either groun
again or to be removed from the slab. The colour at
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this stage should be of the consistence of butter, and
will, of course, require to be thinned, either with oil,
turpentine, or certain proportions of both.

mixing or’ thinning paints for use, it must be
pointed out that, for outdoor work, boiled oil is princi-
pally or wholly employed, unless it be for decorative
parts of houses, when a portion of turpentine and pale
lingseed oil is often added. For indoor work, linseed
oil, turpentine, with a little driers, are generally used in
the same way. The smaller the proportion of oil
employed for the purpose, the less will be the gloss and
the greater the ultimate hardness of the coating. For
flatted white, &c., the colour being ground in oil,
requires scarcely any further addition but turpentine,
the object being to keep it flat or dull. The subject
of driers and drying oils is considered in a subscquent
chapter.



CHAPTER IIL
OF PLAIN PAINTING IN OIL

Tar processes of plain painting are in themselves
extremely simple, and depend so much on manipulative
skill, that a description of them must be taken only as
a general guide, not by any means sufficient in itself to
make a good workman. This result is not arrived at
by theoretical knowledge alone, however sound, but by
long-continued and earnest practice.

e must, however, on the other hand, urge on the
attention of our readers the fact, that practice alone
will not accomplish the end desired; a man who can
only spread a quantity of paint over a given surface, is
little better than a machine, and we therefore hope by
the instruction given in the following pages, to awaken
the interest of the house painter, and to show him that
his occupation is not merely manual, but that each
branch of the trade,.if properly understood, will afford
scope for the excrcise of mental acquirements, and for
the application of knowledge.

Before the workman can commence the absolute pro-
cesses of painting new work, it is necessary that he
should clear it from any drops of glue, whitening, &c.,
which may bave fallen on the surface, or which may
have been accidentally left by the carpenter or joiner.

In this operation” he uses the “stopping knife,”
already described. This knife is held so that a large
portion of its edge may touch the surface, and it is
slanted 8o as to be nearly horizontal, and thus the edge
‘works as it were under the pieces of glue, putty, &o.,
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and /fis, rather than scrapes, them off. Care must
be taken that the knife is not held so that its sur-
face would be perpendicular to the wood, and that
only the smallest possible pressure is used, otherwise
indentations might be made, and thus more harm than
good would be done.

It must also be borne in mind that this process is not
to be a universal scraping ; it is merely remedial,—viz.,
to remove any excrescences which may exist, but its
purpose is not to scrape or plane the wood. This is
supposed to have been already done by the joiner, and
if it has not, a tool differentfrom the stopping knife
would be used.

The dusting brush, generally called the *duster,”
must be freely used during this process, so that all the

rticles scraped off may be removed. The largest of the
g?ushes used for painting, viz., the ““pound brush,” is
sometimes employed as a duster previously to being
devoted to its proper purpose, in order that it may be
rendered softer; but this is not a good plan, for a
certain amount of dust necessarily finds its way up
the brush, and is liable to work out when it is being
used for painting purposes, thus giving the work a
coarse and gritty appearance, and causing much
annoyance.

The next stage of preparation is that called “knot-
ting,” the purpose of which is to guard against the
knots appearing in the finished work, by stopping their
absorbent quality, or closing the apertures of the fibre,
and thus preventing the effusion of gum or sap. It is of
course strongly urged that wood should be thoroughly
dry before it is used ; but this is not within the power
of the painter to control, he must take the wood as he
finds it, and must do his best to counteract the effects
of the new wood on his work. .

It must be remembered, that in the knots, the origin
of which is explained at page 135, the ends of fibres,
which are so many open tubes, are exposed, and thus, if
all the sap or gum has exuded, they will present spots
very much more absorbentathan the suarface of the

B
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board itself, whilst if the wood be new, and the gum
and sap fresh in it, these will from time to time exuds,
and force off the paint, or cause it to become sticky.

Patent KnorTing may be purchased at the colour
shops, and the following are two excellent receipts for
making similar compositions, which are to be applied
with a brush of the second size, called a “ tool.”

1. Add together a quarter of a pint of japanner’s
gold size, one teaspoonful of red lead, ome pint of
vegetable naphtha, and seven ounces of orange shellac.
This mixture is to be kept in a warm place whilst
the shellac dissolves, and must be frequently shaken.

2. White or red lead powder mixed with glue size,
and applied whilst warm.

The following is quoted from an eminent authority :—
¢ Knotting is a composition of strong size, mixed with
red lead for tho first knotting, which prevents the
gum coming through; the second kuotting is a com-
position of white lead, red lead, and oil; butin prin-
cipal rooms where the knots happen to be very bad,
they are often silvered, which is done by laying on a
coat of gold size, and when properly dry, a silver leaf is
placed on them, which is sure to prevent the knots
appearing.

“When the knots are more than usually bad they
must be cut out.”

The first process of painting is called Priming,
which consists in laying on a coat of paint for the
sgecial purpose of diminishing the absorbent quality of
the wood or plaster. The paint used for this purpose
is generally a mixture of white lead, and red lead, with
a proper proportion of driers; but when the finishing
colour is to be black, dark green, dark brown, &c., the
priming may be done with a lead colour made of veget-
able black and whitc lead in equal quantities.

These colours should be mixed with boiled oil for out-
of-door, and with linseed oil for in-door work, a small
%mntity of turpentine being added in either oase,

e proportions being three parts of oil to one of
furpentine. The paint should be rather thin, so that



PRIMING. . 11

it may be well adapted for rapid absorption by the new
wood or plaster.

Some painters, in order to save the oil coats, have
resorted to the objectionable practice of spreading a
coat of size mixed with water and whiting, called
CLEARCOLE, over the new work.

This may serve for temporary purposes, but it will
‘soon be seen that it should not be adopted in good work
or where durability is expected. To a certain extent
the size stops the absorbent powers of the wood or
plaster, but it prevents the proper adhesion of the oil

aint, which soon cracks or peels off. Clearcole may,
owever, be used with advantage in old work, where
the grease would prevent the proper drying of the oil
paint, but even in such cases it is best, when possible,
to scrape the wood or plaster until a new surface is
reached, on which the oil paint may be successfully

ap%%ed.

hen the priming is thoroughly dry, it is to be
rubbed down with glass paper, and this operation,
although in itself simple, requires a certain amount of
care, so that the rubbing may be equally effective over
the whole surface. In order that this result may be
attained, the glass paper used should not be a mere
scrap, rubbed carelessly about in various directions, by
which means some parts will be passed over oftener
than others, and the paint may be nearly rubbed off
in one spot, whilst it is left almost untouched on
another. A piece of the paper should be wrapped round a
flat piece of wood, say 4 in. long, by 3in, wide, and 1 in.
thick, forming a kind of brush, and this should be
rubbed equally over the whole surface, which will thus be
nicely smoothened, whilst its ‘perfectly level character
will not be injured. A piece of glass paper which has
been used several times in this way, should be saved
for use in the later stages of the work, when great
refinement is required. A strip of glass paper may be
wrapped over the edge of a piece of wood shaped like a
chiseE for use in the edges of panels and similar situa~
tions; or round the finger or a piece of rag for the
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curved parts of mouldings, great care being taken that

" a stiff edge, such as is formed by a sudden bend in the
glass paper, may not come in contact with the work,
producing scratches which are very troublesome to get
rid of. the dust caused by the glass paper must
be carefully removed by means of the duster. When
the priming has been properly rubbed down, the next
operation is that of stopping.

StorriNG consists in filling in and making good all
nail-holes, bad joints, cracks, &c., with putty, or with a
paste made of putty and white lead, called Aard stop-
ping—this is done with the stopping knife.

his is another of the operations which, although
simple, require a certain amount of care, lest instead of
contributing to, they may mar, the success of the work.
Thus let it be required to “stop ” a crack in a panel—
it will not be sufficient merely to pressinto the interstice
a small qﬁlantity of stopping, and then smooth it over
—for as the stopping dries, it contracts and sinks below
the surface, and the crack becomes just as great an eye-
8OTre 88 ever.

In such a case, the stopping should be forced as far
down into the crack as possible ; this may be done with
the edge of the stopping knife, or with a thin piece of
wood, leaving the stopping, however, slightly raised
above the surface. In a day or two, before the second
painting is proceeded with, the stopping will, owing to
a certain amount of shrinking during drying, be found
nearly level with the panel, and may then be smoothened
down with the stopping knife.

The circumstance calling for.the greatest carein stop-~
ping, is where a panel or other part of the work has re-
ceived ablow, and a delve, or shallow concavityis formed ;
for it will be clear, that the mere skin of stopping
required to level up such a spot, 'would be almost
certain to crack off, leaving the place totally uncovered
by paint. The best way to avoid such a result, is to
deepen the recess in parts, by pricking holes in it with
& bradawl, and these should incline in different direc-
tions, and should be more closely placed, and more
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numerous near the edges than in the middle of the
space. The point of the stopping-knife may be used
for this purpose, and deep fissures will be formed
thereby ; into these fissures or holes, the stopping is
to be forced, and the portion spread over the delve will
thus be as it were nailed to the wood by the filaments
penetrating into the holes.

We are quite aware that in proposing that this pro-
cess should be slowly dome, an interval being allowgd to
elapse between the first and second stopping, we are
supposing a condition which cannot always be fulfilled ;
the exigencies of business in these days of high
pressure, demanding that work shall be pushed on with
the utmost rapidity; but we desire to point out the
means by which failure may be avoided, and the intel-
ligent workman, knowing this, will be able in most
cases to arrange his work in such a way, that some

rtions may be proceeded with whilst the necessary

elay is afforded to others—and thus, by economy of
time, and proper organisation of labour, the desired end
may be accomplished. :

The surface having been again touched off with the
glass paper, the second painting is to be proceeded with.
For the second coat, the same paint used for the prim-
ing, or white lead thinned with oil, and a little turpen-
tine and driers may be employed, the proportion of
driers for ordinary cases being 1} oz. to 10 lbs. of
white lead, but in winter, or in a damp climate, the
proportion of driers must be increased. The following
useful hints are quoted from Mr. Spon’s excellent
work, “ Workshop Receipts ’—** It should be observed,
that second colour for new work is made up chiefly
with oil, as it best stops the suction of the wood; but
second colour for old work is made up chiefly with
turpentine, because oil colour would not dry or adhere
to it so well.

“ The colour should be spread on as evenly as pos-
sible, and to effect this, as soon as the whole, or a con-
venient quantity is covered, the brush should be passed
over it in a direction contrary to that in which it is
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finally to be laid off—this is called crossing. After
crossing, it should be laid off softly and carefully in a
direction contrary to the crossings, but with the
in of the wood, taking care that none of the cross
rush marks be left visible. The criterion of good
workmanship is, that the paint be laid evenly and the
brush marks be not observed. In laying off, the brush
should be laid into that portion of the work already
dong, that the joining may not be perceived. Every
coat should be perfectly dry, and all dust carefully
removed before the succeeding one is laid over it.”

In the third painting, some approach is made to the
finishing colour. Thus, if the finishing colour is to be
lavender, the third coat should consist of white, slightly
tinted with that colour. In some cases it is desirable
that the coat preceding the finishing, should be darker
than that which is to be laid over it.

In the third painting, the oil and turpentine should
be used in equal proportions.

The fourth may be considered as the finishing coat,
although a fifth is often given, and always with great
advantage. The finishing coat must not by any means
be applied unless the third coat proves perfectly satis-
factory, that is, unless the surface has dried absolutely
uniform, as regards surface, for if one part is glossy,
and the other dull, it will be clear that the absorbent
quali?;dis not stopped, and the third painting must be

eated.
regn commencing to repaint old work, the surface
should, in the first case, be gone over with the stopping
knife, removing all excrescences, and it is then to be
rubbed with pumice stone and water; the greasy parts
being well rubbed with turpentine.

Parts from which the paint has been entirely removed
and decayed patches must then be gone over with a
coat of priming colour, and cracks, holes, &c., are to be
made good with stopping. The first coat is then to be
given, and this is to be mixed with turpentine. The
quality of the next coat will depend on the manner in
which it is to be finished. If it is to be painted twice
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in oil, and flatted, the next coat should be mixed up
chiefly in oil, and tinted like the finishing colour to
form a ground for the flatting. The greater the gloss of
the ground, the more dead will be the finishing coat, or
flatting ; likewise, the more dead the ground, the better
will the finishing oil shine. It is, therefore, a general
rule, that for finishing in oil, the undercoat should be
turpentine, and for finishing flat, the undercoat or
ground colour should be oil; but all turpentine grounds
must have a little oil mixed with them, and all oil
undercoats must have a small quantity of turpentine
added to them, excepting the priming or first coat in
new work.

In order to attain an absolutely solid appearance,
some painters apply two coats of the finishing colour,
by which no doubt uniformity is secured, but the ex-
pense is of course materially increased thereby. There
are, however, pigments of a cheaper but still permanent
character, which approach in tone to the very best,
and these may with advantage be used as a first finish-
ing coat, over which the final colour may be applied.
Such colours must be carefully selected, and must be
well covered by the finishing coat.



CHAPTER 1V.
FLATTING, ETC.

WHEN the work is to be FraTrEp—that is, when it is
desired that the paint when dry should present a flat
or dull appearance without any gloss—the paint used for
the previous coat should be rather thicker than would
under other circumstances be used, it should be mixed
with linseed oil and turpentine, and should be rather
darker than the flatting itself is to be.

Special care is necessary in laying all the coats
which precede the flatting; they must be very evenly
spread, and must be smoothened with glass paper in
order that they may be perfectly level, otherwise the
smallest irregularities will appear in the finished sur-
face, to the imjury of that perfectly flat appearance
in which the beauty of the work consists.

The paint used in flatting consists of white lead, with
which of course the necessary colouring matter is
mixed, turpentine alone being used as the medium
with which the paint is thinned. The colour should
be rather lighter than is required, as it darkens a little
whilst drying; a brushful should therefore be tried
before the whole surface is painted, in order to aveid
subsequent disappointment. In order to assist in
drying, japanners’ gold size is sometimes used instead
of patent driers.

Although it is of course necessary that the coat
preceding the flatting should be dry, it ought not to be
absolutely hard, for it is necessary that the flatting,
which is mixed with turpentine only, should slightly
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dissolve the surface, so as to become in a degree in-
corporated with it, by which much beauty and solidity
is obtained; whereas, if the 1ln'e~n'ous coat had become
quite hard, the flatting would in most cases appear
sg:eaky when dry, and would be liable to crack or peel
off.

Owing to the special composition of the paint used
in flatting, it dries very rapidly, and two men
should be engaged at once in flatting a wall. A plank
placed across two step-ladders, or otherwise supported,
18 placed in front of the wall, at about half the height
from the ground. One of the men stands on this,
whilst the other stands on the ground. The last men-
tioned commences the work, painting a strip about 18
inches wide, and carrying 1t up as high as he can
conveniently reach, he works rapidly, crossing occa-
sionally, so that no brush marks in any one direction
may be visible, “laying off ” very lightly—that is,
continuing the action of his brush, withdrawing it

adually, so that the points of the hairs may only skim
ightly over the work.

The man above proceeds with the operation from the
line where his fellow-worker left it, and carries it up to
the top of the wall, the first man meanwhile getting on
with another strip ; both men being exceedingly care-
ful that no brea]i)( shall occur, and that the lines at
which their work join, shall not be visible in the
slightest degree.

%ruahes called StrpPLERS are much used; these are
broad and flat, and in form resemble a hairbrush. In
practice, the stipplers are gently dabbed against the
wet paint, producing a level grain over the whole
surface, something like the tooth on the drawing paper
called “ not hotpressed.” These brushes may be ob-
tained of various shapes—the handles of some bein
continuous with the back, whilst in others it is fixe
above, like that of a black-lead brush. The adoption of
either form is, of course, a matter of taste.

In flatting a door, the panels must be finished first,
great care being taken to carry the paint clean into the
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edges and corners. The styles or framing should then
be done. It is convenient to paint the muntins, or
munnions first ; these are the upright pieces in the
middle of the door. Next to these come the upper,
middle, and lower rails, the horizontals which cross
the door, and lastly the upright styles, or external
vertical portions of the frame of the door. The brush
marks, should any appear at the parts where the work
i8 necessarily in cross directions, will correspond with
the joints which would in reality exist at these parts.

To Paintr Prasten.

The first coat is composed of white lead mixed with
linseed oil and a small quantity of litharge, the paint
being rather thinner than would be used for general pur-
poses, in order that it may soak well into the absorbent
surface of the plaster. The next coat should also be
thin, so that the plaster may be thoroughly saturated.
This will be only partially absorbed, and it will be
necessary to make the third coat much thicker, mixing
with it spirits of turpentine, and some of the colour-
ing matter approaching the future tint of the room.
The fourth coat should be thicker still, and should
be mixed with equal parts of oil and spirits of tur-

entine, together with the dry ingredient, sugar of
ead, instead of litharge. The colour should be much
darker than that which is to constitute the finishing
coat. All these coats must be laid on with the greatest
attention as to smoothing, and they should each be
thoroughly dry before the succeeding coat is applied,
and should be well rubbed down with glass paper. The
last coat which is to precede the flatting, however,
should not be quite hardened before the finishing is
a?plied, for reasons previously explained. The process
of flatting has already been described.

To Paint NEw Warrs or Stvoco.

The following directions for this purpose are given
by the eminent authority Mr. Peter Nicholson. It
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does not appear that any painting in oil can be done
to any good or serviceable effect in stucco, unless not
merely the surface is dry, but the walls have been
erected a sufficient time to permit the mass of brick-
work to have acquired a sufficient degree of dryness.

‘When stucco is on battened work, 1t may be painted
over much sooner than when prepared as brick. In-
deed, the greater part of the mystery of painting stucco so
as to stand or wear well, certainly consists in attending
to these observations; for whoever has observed the
expansive power of water, not only in congelation, but
also in evaporation, must be well aware that when it
meets with any foreign body obstructing its escape—as
oil painting, for instance—it immediately resists it,
forming a number of vesicles or particles, containing an
acrid lime water, which forces off the layers of plaster,
and frequently causes large defective patches extremely
difficult to get the better of.

Perhaps in general cases, where persons are building
on their own estate or for themselves, two or three
years are not too long to suffer the stucco to remain
unpainted ; though frequently in speculative works
as many weeks are scarcely allowed. Indeed, there
are some nostrums set forth in favour of which it is
stated, in spite of all the natural properties of bodies,
that stucco may, after having been washed over with
these liquids, be painted immediately with oil colours.
It is true there may be instances, and in many experi-
ments some will be found, that appear to counteract
the general laws of nature; but on following them up
to their causes it will be found otherwise.

Supposing the foregoing precautions to have been
attended to, there can be no better mode adopted for
riming or laying on the first coat on stucco than by
inseed or nut oil boiled with driers, with a proper
brush, taking care in all cases not to lay on too much,
so as to render the surface rough and irregular,
and not more than the stucco will absorb. It should
then be covered with three or four coats of ceruse or
white lead, prepared as described for painting on
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wainsooting, letting each coat have sufficient time to
dry hard.

If time will permit, two or three days between each
layer will not be too long. If the stucco is intended
to be finished of any given tint, as grey, light green,
apricot, &c., it will then be proper, about the third coat
of painting, to prepare the ground for such tint by a
slight advance towards it.



CHAPTER V.
OF CERTAIN PROPERTIES OF OIL PAINTS.

Wirh the view of affording the house painter an oppor-
tunity of becoming acquainted with the investigations
of M. Chevreul, we give the following extracts from a
very important article by that eminent French chemist,
pgblished in the ““ Annales de Physique et de Chimie,”
1857 :—

“Painting is done with two objects in view—either
to change the natural colour of the surfaces of various
articles, or to protect those articles by rendering their
surfaces less easily altered by air, rain, dust, &e.

“Three conditions must be fulfilled.

¢ First.—The paint must possess sufficient fluidity to
spread with a brush, and also be viscous enough to
adhere to the surface without running, and to leave
coats of equal thickness when the surfaces are inclined
or even vertical.

“ Second.—The applied paint must become hard.

“ Third.—After hardening it must adhere firmly
to the surface on which it has been applied.

1 have proved that the hardening of white lead or
zine white paints is due to the absorption of the oxygen
of the atmospheric air. And since pure oil hardens,
we see that the hardening is the effect of a primary
cause which is independent of the drier, white lead, or
zine white.

* Besides, my experiments demonstrate that white
lead and oxide of zinc manifest a drying property
in many cases, and that this property exists also in
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certain substances which are painted—Ilead, for in-
stance.

“The painter, therefore, who is desirous of knowing,
at least approximately, the length of time necessary for
his work to become dry, will bhave to consider all the
causes which produce that effect. Consequently, a
drier will not be considered as the only cause of the
drying phenomenon, since this phenomenon is assisted
by several substances, having also the property of
drying under certain circumstances. Moreover, there
is this remarkable fact, that the resultante or sum of
the activities (drying powers) of each of the substances
entering into the composition of the paint cannot be
reckoned by the sum of the activities of each substance.
Thus, pure linseed oil, the drying power of which is
represented by 1'985, and oil treated by manganese
with an activity of 4:719, will, when mixed, possess an
activity of 30-828.

“Jf there be substances increasing the drying
properties of pure linseed oil, there are others which
seem to act m an opposite direction. For instance,
linseed oil, with one coat applied upon glass, was dry
after seventeen days. The same oil mixed with oxide
of antimony, took twenty-six days to dry. In this
case the oxide of antimony was an anti-dryer. Linseed
oil mixed with oxide of antimony, and applied upon a
cloth painted with white lead was dry after fourteen
days. The same oil mixed with the arseniate of
protoxide of tin, and applied upon the same cloth, was
not hard after sixty days.

“QOak wood appears to possess the anti-drying
g‘operty to a high degree, since, in the experiment of

ecember 22nd, 1849, three coats of oil took 159 days

to dry.

g?;i the experiment of May 10th, 1850, a first coat
of linseed oil was dry only on the surface after thirty-
two days.

“ Poplar seems to be less anti-drying than oak, and
Norway fir less than poplar.

“In the experiment of May 10th, 1850, three coats
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of linseed oil took to dry, twenty-seven days for poplar
wood, and twenty-three days for Norway fir.

“If there be a drying activity, and a contrary one, in
certain substances, I have no doubt that there are also
circumstances under which linseed oil is not influenced
by the nature of the surface on which it has been
spread. For instance, in the experiments of May 10th,
1850, one coat of linseed oil was given upon surfaces
of copper, brass, zinc, iron, porcelain, and glass, and in
every case the oil was dry after forty-eight hours.

«T hasten to say that I do not pretend to classify all
the substances in contact with linseed oil, or any other
drying oil, into drying, anti-drying, and neutral or in-
different, because the circumstances under which these
substances are placed may cause variations in their
properties. I believe that a substance may be drying
or anti-drying under different circumstances, whether
it be due to the temperature or the presence or absence
of another substance, &e. For instance, metallic lead
is drying towards pure linseed oil, whereas white lead,
which is well known as possessing drying properties, is
imti-drying towards linseed oil applied upon metallic
eaf.

“If painters desire to understand their operations
well, they must consider the drying of their painting
in the same manner as I have just pointed out. By so
doing, and in certain determined cases differing one
from the other, they will be enabled to modify and
improve their ordinary methods. Linseed oil is natu-
mﬁ)_v drying, and this property increases almost always
by 1ts admixture with white lead, and in certain cases
with oxide of zinc. If the mixture be not sufficiently
drying, recourse is to be had to an addition of oil
boiled with litharge or mangauese. At the same time
it is necessary to consider the naturc of the surfaces
painted over; whether it be a first, second, or third
coat ; the temperature of the air, the light, &e.

“From our present point of view, drying oil, boiled
with litharge or manganese, loses part of its import-
ance, because it may be dispensed with for the second
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and third coats, and even for the first one if the natural
drying is aided by the temperature.

‘ Moreover, pigments themselves may act as substi-
tutes for it, as in the case of light colours, which are
altered by yellows or browns, if the painter has derived
profit from some of the observations indicated in this
memoir.

“Thus, linseed oil, exposed to the air and to light,
becomes drying, and loses its colour; it may therefore
be employed with white lead or zine white, without
impairing the whiteness of either. Since by associ-
ating oxide of zinc with carbonate of zinc it is possible
to dispense with a drier, we have a new way of
avoiding the inconvenience of coloured dryers; at the
same time, it gives a hope that new combinations of
colourless substances will be found presenting greater
advantages than those just noted.

“My experiments demonstrate that the processes

nerally followed by colour manufacturers for ren-

ering oils drying—that is, by beating them with
metallic oxides—are open to the objections of waste of
fuel and colouration of the product. Indeed, I have
shown—(1) that oil kept at the temperature of 70° C.
for eight hours, had its drying powers considerably
increased ; (2) that if peroxide of mangancse be added
to the oil kept at this temperature, it becomes suffi-
ciently drying for use; (3) that a very drying oil will
be obtained by heating linseed oil for three hours only
with 15 per cent. of metallic oxide, and at the tempera-
ture generally adopted by the colour-merchants.
“ dy experizacnts explain perfectly well the 7éle of
linseed oil or, more generally spcaking, of drying oil in
painting. Indced, when oleic acid is mixed with
metallic oxide, which may solidify it, it passes instan-
taneously from the liquid to the solid state, and there
is no umiformity in the ensemble of the molecules of the
oleate. The effect is different when a drying oil,
absorbing oxygen, passes progressively to the solid
state: the slowness with which the change takes place
allows of the symmetrical arrangement of the oily
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molecules, which would appear transparent if there
were not opaque molecules between them. But, if the
latter do not predominate, the arrangement is such that
the f)ainting is glittering, and even brilliant, because
tl;: ight is reflected by the dry oil as by a looking-
glass.”



CHAPTER VL
PAINTING IN DISTEMPER.

Tris mode of colouring, which, when applied to fine art
purposes, is termed fempera painting, is undoubtedly
the most ancient, and derives its name from the fact
that colours are mixed or tempered’” with some
liquid or medium to bind their separate particles to each
other, and to the surface on which the paint is applied.

The following is quoted from * Painting Popularly
Explained” (Gullick and Timbs). The Italian noun
tempera admits of the widest application, and would
include any medium, even oil ; but, in its restricted and
proper acceptation, it means a vehicle in which the
yolk of egg, beaten sometimes with the white, is the
chief ingredient, diluted as required with the milky
juices expressed from the shoots of the fig-tree. This
1s the painting strictly termed a nuovo by the Italians.
Vinegar probably replaced the fig-tree juicc among the
northern artists, from the difficulty of obtaining the
latter, and in modern use vinegar is substituted.
Haydon says vinegar should be used to prevent the
putrefaction of the yolk of egg; but the early Italian
paintcrs preferred the egg vehicle when it had been
suffered to stand until it had become decomposed ; hence
the phrase “ a putrido.”

The artist is often compelled to have recourse to very
offensive media to make known his most refined revela-
tions. On walls, and for coarser work, such as paint-
ing on linen, warm size was occasionally used ; but the
egg vehicle, undiluted, was generally preferred for
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altar-pieces on wood. For various purposes, and at
different periods, however, milk, beer, wine, and media
composed of water, and more or less glutinous ingre-
dients, soluble at first in water, such as gums, &e.,
have also been used. Such are the media or vehicles
described by the chief Italian writers, as used in the
days of Cimabue, Giotto, and Fra Angelico, and by the
early painters before the invention and improvement of
oil painting. Pliny also mentions milk and egg vehicle
as employed for ancient wall paintings. The finer
egg tempera in dry climates has been found to attain so
firm a consistence as to withstand ordinary solvents.
The use of wine in diluting these glutinous vehicles
was common for o long period. Buffalmacco, of whom
s0 many humorous stories are told by Boccaceio and
Vasari, is related to have persuaded some nuns, for
whom he painted, to supply him with their choicest
wines, ostensibly for the purpose of diluting the colours,
but really to be imbibed by the thirsty painter him-
self. The northern artists were sometimes compelled
to content themselves with beer. In the works of the
northern tempera painters there are, however, very
marked differences observable in the impasto or body
of colours. It is certain, therefore, that these painters
employed media of different degrees of conmsistency.
In the distemper of scene-painting, the medium is weak
size of glue (glue dissolved); but plaster-of-paris,
sufficiently diluted, is worked with the colours. The
carbonate of lime, or whiting, is less active as a basis
for colours than the pure lime of fresco, but it is
entirely destructive of transparency. When the more
viscid media were employed by the tempera painters,
the effect must, with their purer use of the colours
—some of which were, moreover, transparent—have
been very lustrous and powerful in comparison with
modern scene-painters’ ““ distemper,” and these qualities
were heightened by the addition of a strong varnish ;
still, however, * tempera " fell far short of oil painting
in richness and transparency.

The carbonate of ime, or whiting, employed as a

4 C
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basis is, however, less active than the pure lime of
fresco. The vehicles of both modes are the same, and
their practice is often combined in the same work.
Water is their common vehicle, and to give adhesion to
the tints and colours in distemper painting, and make
them keep their place, they are variously mixed with
the size of glue, prepared commonly by dissolving about
4 oz. of gluo in a gallon of water. Too much of the
glue disposes the painting to crack and peel from the
ground, while with too little it is friable and deficient
of strength. In some cases glue may be abated, or
altogether dispensed with, by employing plaster-of-
paris sufficiently diluted and worked into the colours,
by which they will acquire the consistency and appear-
ance of oil painting, without employing their limpid-
ness or allowing the colours to separate, while they will
acquire a good surface, and keep their place in the dry
with the strength of fresco, and without being liable to
mildew, to which animal glue is disposed, and to which
milk, and other vehicles recommended in this mode, are
also subject.

For further information as to tempera painting, we
refer the reader to “The Grammar of Colouring,” *
Chapter XXVII., and now proceed to speak of this
branch as referring to trade purposes, under the name of
“ distempering,” a style of painting specially adapted for
ceilings, and for walls which are covered with plaster.
‘We cannot agree with some writers who assert the
superiority of distemper over oil in dark situations; for
to say the least in favour of oil, it can be washed and
scrubbed, whilst distempering requires to be re-
coloured. There can be no doubt that distempering
has its manifold advantages, and that when well done
it possesses a degree of clearncss and brightness, espe-
cially in white, pink, blue, lilac, &c., which is not
attainable in oil colours, owing to the admixture of the
various oils, and to the changes likely to occur in
them subsequent to the application of the colours.

# ! The Grammar of Colouring,” by G. Field, revised and cnlarged
by Ellis A. Davidson,
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A fruitful cause of failure in distemper work is the
negleot of proper precaution in preparing the surfaces
to be coloured—the great point at starting, assuming
that the wall has been well smoothened, or if necessary
scraped, in order that the surface may present no
roughnesscs or inequalities whatever. %Ve are aware
that this first stage is but seldom attended to by
painters, who assume that the plasterer, as a matter of
course, leaves the wall properly finished; but this
must not always be taken for granted. At all events
even if the work has been carried as far as it is
the plasterer’s duty to take it, there is no reason why
the next stage should not be considered to belong to
the painter, who is so well aware of the conditions on
which a good result to his work depends. We admired
some -distemper work in the Paris Exhibition in 1867,
it was so smooth, and yet perfectly flat (we mean, not
glossy, and this should be the character of distemper-
ing), that we at first thought it was done by some
new process. We walked round, and came up to a
group of men engaged on the same work ; we watched
and inquired, and obtained full information as to the
process employed. And here, in justice to working men
we may remark, that although until recently but little
trouble has been taken to give instruction to them, they
are ever ready to give information to any person evincing
an interest in their work, and we have found them, both
in England and on the Continent, willing to spend
time, which to them is money, in explaining their work
to an inquirer in a manner which, we have often
thought, puts to shame many persons engaged in the
higher walks of life.

The process, then, consisted in this: the plasterers
having left the walls, the painters took them in hand.
They were each armed with a bucket of water, a
sponge, a rag, and a slab of deal wood, 6 in. broad
and 7 or 8 in. long, on the back of which a handle
made of leather was placed ; and it must be mentioned
that the wood was cut crosswise, each board being, as
it were, a slico of a trce. The workman wetted the
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wall with his sponge, and applied his wood brush, for
this the instrument practically became, since the ends
of the fibres, directed towards the wall, acted like so
many closely packed hairs.

e woog brush was rapidly worked in a circular
direction, the wall being kept moistencd with the
sponge ; and finally the surface was washed clean and
well rubbed with the cloth, and was then to be allowed
to become thoroughly dry. A smooth surface was
thus produced; and the next process was to stop the
absorbent properties of the plaster, and here the
continental process ends. The mixturc used in this
country is thoroughly well adapted for its purpose, and
is compounded in the following manner :—

Saturate about 12 lbs. of best whiting with water,
and beat it up, with a constant addition of watex, until
the mixture assumes the consistency of a soft paste. Add
sufficient size to bind the colour: 2 oz. of alum and
2 oz. of soft soap, each dissolved in water. Mix all
these ingredients thoroughly well, and strain through
a coarse cloth or metal strainer. Care should be taken
that too much size is not used,—in fact, rather than use
the mixture altogether too strong, it is preferable to
give two coats of medium consistency, which, in effect,
are better than a single thick one. If the wall is
known to be damp, the remedy given at page 31 should
be used, either instead of or in addition {o the above;
but it must be understood that such remedies must only
be considered as of a temporary character. No amount
of care, and no application on the one side of u wall,
will keep it dry if it is pervious to moisture on the other
or from below. The source of the evil must be sought
for, and efforts should, in the first place, be applied to the
removal of the cause rather than to amecliorating the in-
jurious effects.

The first and most general application of dis-
tempering is the process known as WHITEWASHING.
In commencing to whitewash, the walls should be
ﬁ:epared as described above; but, of course, if they

ve been coloured before, they will mercly require
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washing with clean water, scraping smooth in rough
patches, the cracks being stopped and made good, the
whole being then passed over with the wood brush.
Care should be taken that all the scrapings and other
débris are swept away before the walls are finally rubbed
down with a cloth and the colouring is commenced.
The whitewash is made by mixing whiting. which has
Ereviously been allowed to soak for twelve or fourteen

ours in water, to about the consistency of cream, care
being observed that the mixture is very smooth. One
teacupful of size is then to be added to two gallons of the
whitewash, or, if a perfectly white wash is required,
potato starch may be used. In laying on the wash,
a large flat brush is employed; and, if this is not
overcharged, a ceiling or walls may, with a certain
amount of care, be white or colour washed with little
or no splashing ; in fact, we know of workmen white-
washing the ceilings of rooms without the pictures
being removed from the walls, and without making
what servants call any “mess” whatever, cloths
spread over the floor or furniture being the only
precaution necessary.

The following mixture will be found useful for com-
mon work :—3 bushel of lime, 1 lb, of common salf,
% 1b. of sulphate of zinc, and 1 gallon of sweet milk.

For brickwork exposed to damp:—+% peck of fresh well-
burnt lime, with water sufficient to make it into a thin
.paste ; pass through a fine sieve ; add a gallon of clean
salt which has been dissolved in boiling water. Make
a thin paste of 1 Ib. of rice flour and $ lb. of best glue;
mix this paste, whilst hot, with the previously made
compound, and add % lb. of Spanish whiting dissolved
in 1 quart of water. Stir all well together, cover over,
and let the whole stand for a week, when it is to be
ap%}ied whilst quite hot.

he following, written by “an experienced work-
man ”’ in a weckly technical paper, is quoted here, as
it is felt that the hints are so very practical that the
will be of interest and real service to artisans. We
can only regret that the name of the writer is not
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known to us, as we should have had great pleasure in
affixing it to the quotation.

“In order to produce work, two things are essen-
tially necessary in the mixing of the distemper ; namely,
clean and well-washed whiting and pure-jellied size. The
whiting should be put into soak with sufficient soft water
tocover it well and penetrate its bulk. 'When the whiting
is sufficiently soaked, the water should be poured off,
which will remove any rust or foreign matter from the
whiting ; it should then be beaten up or stirred until
all the lumps are broken, and it becomes a stiff, smooth
E:ste. A good workman will do this carefully with his

nd, and will manipulate it until it is quite smooth;
but it may be done most effectually with a broad stick
or spatula, and then strained through a metal or other
strainer. The size should now be added, and the two
lightly but effectually mixed together. Care should be

en not to break the jelly of the size any more than
can be avoided, and this may be best done by gently
stirring the mixture with the hand. If the jeﬂieg state
is retained intact, the colour will work cool, and lay on
smooth and level. The size, whether made of parch-
ment clippings, glue, or any other material, should be
dissolved in a sufficient quantity of water to form a
weak jelly when cold. In practice we find that dis-
temper mixed with jellied size will lay on better and
make a better job than when thesize isused hot. Colour
mixed on the former plan works cool and floats nicely ;,
while the latter works dry, and drags and gathers, thus
making a rough ceiling or wall; and the difference in
the labour required is very much in favour of jellied size.
A little alum added to the distemper has a good effect
in hardening, and helps it to dry out solid and even.”

In distemper painting, or, as it is more frequently
called,  colouring,” the base generally used for all the
tints is the finest whiting, which is preXared in large
'%xantities by various manufacturers. All the colours
should either be ground very fine, or should be washed
over, 8o a8 to ensure the most minute division of their

particles,
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It will require two coats, and sometimes more, of an
of the tints to cover plaster well, and to bear out witﬁ
absolute uniformity. 'When old plastering has become
disfigured by stains, it is necessary, in the first place, to
properly scrape and prepare the wall, and then to give
it one or two coats of white lead ground in oil, the
second being mixed with an additional quantity of
turpentine ; this, if well and sufficiently done, will
?vgi all the stains, and will take the size colours very
indly.

In order to produce an absolutely level tint in dis-
temper, great care should be exercised in carrying on the
work. Whilst the colour is being laid on, the windows
and doors should be closed, and all draughts prevented,
so that the wash may not dry too quickly, in which
case the brush drags, and all piecings or brush marks
will show when quite dry; but the moment the work is
finished, all windows and doors are to be opened, in
order to afford free ingress to the fresh air, for the
moment the whole of the colour is laid on, the sooner it
dries the better. In order to -ensure uniformity in
drying, and to avoid parts becoming shady, the wash
must be laid on evenly: and when the ground is once
covered, no portion of it should be retouched ; for such
portion would then receive an additional coat, and
would without fail present a more solid and brighter
appearance than the rest; at the same time there is
every chance that the brush, passing over the half-dry
or partially set colour underneath, would rub up some
of it, and cause a rough appearance, whilst the edges
of the retouched part would be visible, giving the idea
of a patch having been applied over the spot.

The colours of which the various tints are to be com-
posed should be ground up separately, and should be
carefully added to the white body. As far as can be
calculated, as much of any particular tint as may be
required for one room or job should be compounded at
once, to avoid the trouble of matching. Powder colour
should never be added to the body white. If onlya
small quantity of any addifgonal colour is required, it

c
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“should be well ground on a slab, and taken on the point
of the palette knife, or at the end of a stick, and thus
mixed with the general mass. 'Where this is not done,
the white gathers around each separate particle of the
powder colour, making a minute ball, with a coloured
centre and as it were a white shell: a number of these
become agglutinated. The inexperienced workman or
amateur thinks the colour is well mixed, because he
has, during mixing, lost sight of the particles of colour ;
but when he comes to spread the wash on the wall, the
dark specks emerge from their temporary cases, and, as
they are dragged along by the brush, cause lines and
streaks of more or less breadth, according to the
number of particles which have been bound together.
These may not perhaps be noticed whilst the colour is
wet, but will soon appear as it dries; and the evil
result will not be in appearance only, for as these

ks of colour have not been bound by the size with
which the whole mass has been mixed, the spots and
streaks caused by them will rub off, leaving the original
colour of the plaster, or of the previous wash, visible.
Sometimes, too, when the powder colour is of a heavier
character than the mass, it finds its way to the bottom
of the bucket or pot; and when the quantity is nearly
used, the last part of it will be found to become gra-
dually darker than that previously used ; whilst if the
brush be allowed to touch the bottom, it will bring u
a quantity of dark colour which will be deposited wit
the first stroke on the wall.

Great carc must be taken in mixing tints; for some
colours, such as Prussian blue, &c., are so strong that
a very little of them will produce the desired effect, and
thus, if they are used without consideration, it becomes
necessary to add more and more white, a greater
quantity of the tint required is compounded, and
waste results. Tho safer plan for beginners is to mix
a small quantity of the tint in a jar or on a piece
of glass, and, having spread this on a piece of paper,
tht:ly will be able, when it is dry, to judge of the shade,
and to form an idea as to the relative quantities of the
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different colours required. Other colours again, as
orange lead, are of such density, that they will separate
from the others and sink to the bottom, and therefore
tints compounded with these must be worked in a size
jelly ; this, too, will be learnt by trial and experience.



CHAPTER VIIL
OF MIXED TINTS.

WE now procced to give some of the principal tints
used in house painting. Nearly all of these may be
used in either oil or distemper painting; the white, in
the one case, being White lead, diluted, of course, with
oil and turpentine, and, in the other, whiting mixed
with size.
Straw CoLoUR.
White Lead, Massicot (in oil).
‘Whiting, Dutch Pink (in distemper).
) Chrome Yellow.

Lavexper, Linac, axp Frexcu Greys.

Produced according to the predominance of white, blue
or red.
White, Lake, Indigo.
,»  Lake, Prussian Blue.
»  Indian Red, Prussian Blue.
»»  Vermilion, Prussian Bluc.
»  Indigo, Rose Pink.

Peari Grey.
‘White, Black, Prussian Blue.

Grey TiNTs.

Of a blue hue.
White, Verditer.
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White, Blue Black.
»  Lamp Black.
»  Indigo.

Grry Tints.
Of a brown hue.

White, Madder Brown, Prussian Blue.
,»  Madder Brown, Prussian Blue, Yellow
Ochre.
»  Indian Red, Indigo.
»  Light Red, Prussian Blue.
»  DBurnt Sienna, Lake, Indigo.

DBrown TiNts.

White, Lake, Prussian Blue, Yellow Ochre.
.»  Lake, Indigo, Yellow Ochre.
»»  Raw Sienna, Madder Lake, Prussian Blue.
»  Light Red, Indigo.
,,  Yandyke Brown, Lake, Indigo.
»»  Burnt Sienna, Indigo.
»  Burnt Sienna, Lake.

Greex Tivrs,
White, Italian Pink, Antwerp Blue.
»  Italian Pink, Prussian Blue.
»  Yellow Ochre, Indigo.
»»  Burnt Sienna, Indigo.
»  Brown DPink, Indigo.
»  Raw Umber, Indigo.

PeA Gruew,
White, French Green.
»  Olympian Green.
y»»  Brunswick Green.
»  Prussian Blue, Chrome Yellow.

Sace GREEN.

White, Prussian Blue, Raw Umber.
»  Antwerp Blue, Stone Ochre,
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Orive GREEN.
‘White, Raw Umber, Prussian Blue.

Oraxce Tints.

‘White, French Yellow.
»  Orange Lead.
,»  Dutch Pink.
,,  Chrome Yellow, Vermilion.
Pink Tints.

White, Rose Pink.
,,  Crimson Lake.
,»  Scarlet Lake.

Sarymox Corour.

‘White, Venetian Red.
,»  Vermilion.

Pracu Tivts.

White, Vermilion, Indian Red, Purple Brown.
»  Yermilion, Indian Red, Purple Brown,
Burnt Stone Ochre.

Viorer Tints.
White, Vermilion, Prussian Blue, Lamp Black.

CHOCOLATE.
White, Spanish Brown, Venetian Red, Vegetable

Black.
Sxy Brue.
‘White, Prussian Blue.

Fresu TisT.

‘White, Light Red, Yellow Ochre.
»  Lake, Vermilion, Naples Yellow.
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Fawn.
White, Burnt Sienna.

5»  Burnt Umber, Venetian Red.
y»  Stone Ochre, Vermilion.

Burr.
White, Yellow Ochre, Venetian Red.

Cream-colour is produced by a great predominance of
white.

Drin axp Stoxe CoLovur.
White, Burnt Umber.
,» Raw Umber.
,,  Yellow Ochre.
sy  Yellow Ochre, Lamp Black.
»  Raw Umber, Lamp Black.

Leap Corour.

‘White, Black.
»  Black, Indigo.

It must of course be understood that the colours are
not to be mixed in equal quantities, but in such propor-
tions as will produce the required hue ; the slightest pre-
dominance of any one of the pigments gives the prevail-
ing tone of the tints, whilst the addition of a further
?uantity of white produces all the numerous gradations,

rom lavender and lilac to French grey.

All colours in distemper are lighter when dry than
they appear in a wet condition.

White is the basis of all tints, and is necessary in com-
pounding the endless varicty of pale colours required
by the painter and decorator. Thus, White tinted with
Blue, §c., affords Paris white, French greys, Silver

eys, &c. ; while among the Red tints we have Pink,

arnation, Coquilicot, &c.; and Yellow with White
gives Primrose, Straw-colour, Isabella, &e. To the
colours compounded more or less with White we owe
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the innumerable tints of Lilac, Lavender, Peach blos-
som, Pea green, Tea green, &c., as shown in the pre-
ceding list of tints.

The student is advised to mix the tints in different
hues, giving in each experiment a predominance to
one or other of the component colours.



PART 1L

OF THE COLOURS USED IN HOUSE
PAINTING.

CITAPTER VIIL
CLASSTFICATION AND COMBINATION OF COLOURS.

THE house painter who wishes to obtain a correct
knowledge of his trade should, in the first place, endea-
vour to make himself acquainted with the nature and
properties of the materials he is constantly using.

The ambition of a man of intelligence should be to
rise above the position of a mere drudge, and he should
therefore, by availing himself of the opportunities of
culture at his command, endeavour to develop the
iqculties with which Almighty Providence has endowed

im.

‘We have already pointed out that success in work,
18 not the result of merely manual dexterity, but of
mental culture combined with it; for it will be clear
that the hand acts best when under the guidance of
the mind, and this forms the difference between mere
labour and skilled work. o

Nor will the time spent in the acquirement of
knowledge be wasted, for good workmanship will al-
ways command its price; and thus a workman, who
improves his scicntific and technicul education, will
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without fail rise in the social scale, with benefit to him-
self, his family, and his country.

The facility with which ready-prepared colours can
now be obtained has no doubt led to a neglect of
information as to their composition or special qualities,
a small amount of knowledge only being picked up in
the course of practice from the men with whom each
artisan is associated, and who have obtained their own
information in a similar unreliable manner.

It is not here intended to advocate the idea that
each workman should, as in olden times, manufacture
his own colours and varnishes,—the ratec of wages as
compared with the cxpenses in the present day wholly
forbid such a system ; but it is strongly urged that the
painter should know the qualities of the various sub-
stances he employs, in order that he may judge of their
fitness for every kind of work, and likewise that he
should be able to prepare them, if circumstances require
him to do so.

The whole subject of colour is scparately treated in
another volume of this serics, and to this the student
is referred for full information as to the principles of
contrast and harmony. It will be sufficient here to
initiate the study, in the hope that further instruction
will be sought from the source indicated.

Yellow, ﬁed, and Blue are called the primary colours,
the presence of which, either pure or in combination, is
found to be necessary to satisfy the eye. They have
each a different relation to light, and must therefore be
used in proportions which fulfil these conditions. Any
two of these primaries being mixed, a secondary colour
is produced : thus-—

Blue and Yellow form Green,
Blue and Red ,» Purple,
Yelliow and Red ,, Orange.

In like manner, by the mixture of an{ two of the
secondaries, fertiary colours are formed : thus—Orange
and Green produce Citrine, or the sct of tints of a
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eenish-yellow character approximating to citron;
range and Purple form Russet, or warm brown;

whilst Purple and Green produce Olive, or dull
brownish green.

By the varied and due admixture of these colours an
infinite number of hues, shades, and tints are produced ;
whilst by an indefinite and disproportionate mixture of
the three colours, or of the whole together, will be pro-
duced the hues usually called dirty, or the anomalous
colour, drown.

The following cxtract from Field’s ¢ Chromato-

aphy " is here given as the clearest exposition of this
branch of the subject :—

“ There are five classes of colours, viz., the neutral,
the primary, the secondary, the tertiary, and the semi-
neutral.

¢ Neutral colours are three only—White, Black, and
Gray. According to the laws of optics, the two first com-
prise all others synthetically, and afford them all by
analysis. These are sometimes called ‘extreme ’ colours,
grey being their intermediate.

“Thus, if Black and White are mixed, Gray is
formed; or if a transparent Black is washed over a
white surface, a corresponding cftect is produced.

“Primary colours are three only, viz., Yellow, Red,
and Blue. They are such as yicld others by being com-
pounded, but arc not themsclves capable of being
produced by composition of other colours. By way of
distinction they are occasionally designated ‘entire’
colours.  Secondary colours are three only—Orange,
Green, and Purple. Each of these is composed of, and
can be resolved into, two primaries: thus Orange is
composed of Red and Yellow, Green of Yellow and
Blue, and Purple of Blue and Red.

“Tertiary colours are three only—Citrine, Russet, and
Olive. Each of thesc is composed of, or can be resolved
into, either two secondary colours or the three prima-
ries: thus Citrine consists of Green and Orange, or of
a predominant Yellow with Blue and Red; Russet is
compounded of Orange and Purple, or of a predominant
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Red with Blue and Yellow; and Olive is composed of
Purple and Green, or of a predominant Blue with Yel-
low and Red.

“The last three genera of colours comprehend in an
orderly gradation all those which are positive or
definite ; and the three colours of each genus, united
or compounded in such subordination that neither of
them predominates to the eye, constitute the negative or
neutral colours of which black and white have been
stated to be the opposed extremes, and greys their
intermediates. Thus Black and White are constituted
of, and comprise latently, the principles of all colours,
and accompany them in their depth and brilliancy, as
shade and light.

“Semi-neutral colours belong to a class of which
Brown, Marone, and Grey may be considered types.
They arc so called because they comprehend all the
combinations of the primary, secondary, and tertiary
colours with the neutral black. Of the various combi-
nations of black, those in which yellow, orange, or
citrine predominates have obtained the name of brown,
&c. ; a second class, in which the compounds of black
are of a predominant red, purple, or russet hue,
comprise marone, chocolate, &c.; and a third class,
in which the combinations of black have a predo-
minant hue of blue, green, or olive, include grey,*
slate, &c.

“It must be observed that each colour may compre-
hend an infinite series of shades between the extremes
of light and dark, as cach compound colour may
comprise a series of hues between the extremes of the
colours composing it; and as the relations of colours
have been deduced regularly from white or light to
black or shade, so the same may be done inversely from
black to white. On this plan the tertiaries, Olive,
Russet, and Citrine, take the place of the primaries,

¥ According to Mr. Field, the colour grey is a semi-neutral, and
denotes a class of colours of a joint character, and tinged with various
hues: thus we have blue s, olive greys, purple greys, &c. Gray
is a neutral, composed of black and white alone.
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Blue, Red, and Yellow; while the secondaries still
retain their intermediate station and relation to both.

“Thus, Russet and Olive compose, or unite in, dark
Purple; Citrine and Olive, in dark Green; Russet and
Citrine, in dark Orange. The tertiaries have therefore
the same order of relation to Black that the primaries
have to White ; and we have black primaries, second-
aries, and tertiaries inversely, as we have White
primaries, secondaries, and tertiaries directly. In
other words, we have light and dark colours of all
classes.”

It is important to the painter that he should under-
stand the difference between hues, lints, and shades.
By mixing white with the original colour, a tint is
produced ; by mixing colour with colour, compound
colours or Aues are formed ; whilst from the mixture of
colours or tints with bluck, shades result,



CHAPTER IX.
WHITE.

Havine thus given a general outline of the principles
of colour, and assuming that the student purposes
following up the subject in the work which has been
already mentioned, we now proceed to treat of the
colours used in the special trade which forms the
subject of the present volume. The colours in their
original condition are called “pigments,” by which
term is meant all such solid bodies as require to be
mixed with some fluid before they can be spread on or
made to adhere to any surface that is to be painted.

Irrespective, then, of their classification as primaries,
secondaries, and tertiaries, but for trade purposes
generally, the colours may be generally grouped under
the following heads :—

‘White  Black Red  Blue  Yellow
Green Orange Purple Brown;

and from these every tint that can be required in any
kind of painting may be obtained by admixture.

‘White is the basis of nearly all colours used in
house painting, and in opaque painting generally. It
should be as pure and neutra{) in coﬁ)ur as possible,
for the better mixing and compounding with other
colours, so that it may not have any effect on them
other than lightening their tint without changing
their hue, whilst at the same time it adds to their
bod‘g or opacity.

hite is the most advancing of colours; that is, it
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comes forward and catches the eye before all other
colours with which it may be mixed, by rendering
their tints lighter and more vivid; hence it appears
to cause other colours to recede when they are placed
near it, whilst it powerfully contrasts dark colours,
and black most of all. The term colour is, however,
equivocal when attributed to the neutrals white, black,
and grays. Yet the artist is bound to regard them as
colours, and in philosophic strictness they are such,
latently compounded and compensated; for a thing
cannot but be that of which it is composed, and the
neutrals are composed of and comprehend all colours.

Among all colours, white is the nearest allied to
yellow, and is in itself a pleasing and cheerful colour,
which takes every hue, tint, and shade, and harmonizes
with all other colours. It is the contrast to black,
added to which it gives solidity in mixture with other
colours, as already stated.

It will thus be seen that white is of more extensive
use in painting than any other colour, and hence it is
of the first importance to the painter to have its
pigments of the best quality. The following are the
whites most generally used :—

Waurte Leap

Is the body colour for most whites used in oil painting.
It is made by suspending rolls of thin sheet lead, or
small bars, over malt vinegar or pyroligneous acid in
close vessels, the evaporation of the acid being kept up
by the vesscls being placed in some substance engender-
ing heat, or in a steam bath. The commercial white
lead is generally adulterated with native sulphate of
ba:r:lyta, or heavy spar, and sometimes with chalk.
he following i1s a simple method by which pure
White lead may be prepared when it may not be
sossible to obtain the article by purchase, and in these
ays of emigration such circumstance may very possibly
arse :—Procure an earthen vessel having a cover
something like & colander, but having bars across
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instead of being pierced with holes. This should be of
earthenware, and may be made of strips of clay strongly
burnt, or, for temporary purposes, it may be made of
wood. Pour vinegar into the vessel until it nearly
reaches the bars, and on these place narrow strips of
common lead rolled up into scrolls: these should be
carefully scraped before being used, so that they may
be freed from all dirt; they may be placed all over
the bars, care being taken that they do not touch each
other. The pot is then put over a gentle heat, and the
fumes of the vinegar corroding the lead reduces it to a
white powder ready for mixture.

The White lead for oil painting is sold ground up in
oil to a thick paste; of course, infinitely too thick for
use: it therefore requires further admixture. Having
placed some of it in a pot, pour on it a small quantity
of oil and turpentine, and stir with a stiff palette
knife or flat stick until the particles of the pigment are
separated and a perfectly smooth mixture 1s obtained ;
still, however, of too great consistency for use. It
should next be passed through a tin strainer or a piece
of canvas, after which driers are to be added, and the
paint diluted to the proper consistency for work.

‘When the White lead is to form the basis of a tint,
the staining colour should be separately ground in oil,
and should be added, a very little at a time, to the
white. In this matter the utmost caution must be used,
for, as some colours are more powerful than others, the
careless use of them frequently causes great waste, by
necessitating the addition of more white in order to
lower the tint, and thus a greater quantity than is
required for use has often to be mixed. A small
portion of the required tint should be first mixed in a
gallipot, or on a palette, so that an idea may be formed
of the relative proportion of staining colour required ;
and in order that the effect may be tried, the quantity
for use can then be compounded to match this sample.

The following are other white oxides of lead. The
heaviest and whitest of these are the best, and in point
of colour and body are superior to all other whites.
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They are all, when pure and properly applied in oil
am;yvamishes, safe axll)d durable,p anlr)ledr);r vgell. Excess
of oil, however, discolours them, and in water painting
they are changeable even to blackness. They have
algo a destructive effect on all vegetable lakes, except
the madder lakes and madder carmines. They are
equally injurious to Red and Orange leads, or Minium,
King’s and Patent Yellow, Massicot, Gamboge, Or-
iment, &c.; but Ultramarine, Red, and Orange
g’ermilion, Yellow and Orange chromes, Madder colours,
Sienna, earth, Indian Red, and all the Ochres, compound
with these whites with little or no injury. As already
stated, in oil painting white lead is essential in the
ground in dead colouring, in the formation of tints of
all colours, and in scumbling, either alone or mixed
with other pigments; it is also the best local white
when neutralised with black. But these pigments
should not be employed in water-colour painting, dis-
temper, crayon painting, or fresco,* mnor with any
having an inflammable basis, or liable to be destroyed
by fire; for with all such they occasion change of
colour, either by becoming dark themselves or by
causing the colours with which they are mixed to fade.
Cleanliness in using these colours must be specially
enjoined, for although (Field) not virulently poisonous,
they are pernicious when taken into or imbibed by the
pores or otherwise, as are all other pigments of which
lead is the basis.

Fraxe WHITE

Is an English white lead in the form of flakes or scales,
from which it derives its name. It is equal or some-
times superior to Crems white, and is an oxidized car-
bonate of lead, not essentially differing from the last
mentioned. Other white leads seldom equal it in body,
and when levigated it is called ““ body white.”

Flake white ranks next in body or density to White
lead, and is employed in the better class of work where

* The colours specially adapted for these branches are given in
T he Grammar of Colouring.”

D
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great purity of tone is required ; it is mostly used over
white lead, which, possessing greater body, is used as
a base.

LoxpoN AND NorTINGHAM WHITES.

The best of these do not differ in any essential par-
ticular from the white leads of other manufactories;
the latter, being prepared from flake white, is generally
the greyest of the two. The inferior white leads are
adulterated with whiting or sulphate of barytes and
other earths, which injure them in body and bright-
ness, dispose them to dry more slowly, to keep their
places less firmly, and to discolour the oil with which
they are applied.

The above are carbonates of lead, and are liable to
froth or bubble when used with aqueous, spirituous, or
acid preparations. There are no better whites for
architectural painting, and for all the purposes of
common oil painting; they arc kept in the shops
under the names of best and common white leads,
ready ground in oil, and require only to be diluted
with linseed oil, and more or less turpentine, accord-
ing to the work.

Krems, or KrEmNITZ, OR CrEMS WHITE.

This is a white carbonate of lead which derives its
name from Krems, or Crems, in Austria, or Kremnitz
in Hungary; and is also called Vienna white, being
brought from Vienna in cakes of a cubical form.
Though highly reputed, it has no superiority over the
best English white leads; and varies, hike them,
according to the degree of care or success with which
it has been prepared.

Frenca Wuite (Braxc »’ARGENT, OR SILVER
Winrk).

These are all names given to a white lead which is
brought from Paris in the form of drops. It is
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exguisitely white, but of less body than flake white,
and has all the properties of white leads; but, being
liable to the same changes, is unfit for general use as
a water colour, though good in oil or varnish.

Roman Waire

Is of the purest white colour, but differs from the
former only in the warm flesh colour of the external
surface of the large sguare masses in which it is
usually prepared.

SuLpHATE oF LEAD

Is an excecdingly white precipitate from any solution
of lead by sulphuric acid. It much resembles French
white, and has, when well prepared, most of the pro-
perties of the best white leads, but is rather inferior.in
body and permanency.

Zine Wik,

The foregoing are the principal whites of lead, but
there are many other whites used in painting ; amongst
these must be mentioned zine white, which 1s an oxide
of zine. It is perfeetly durable both in oil and water,
but is unfortunately wanting in body, which renders
it less useful to the house painter, who is restricted as
to the thickness and number of the coats he applics,
than to the artist, who is more frec in this respect ; and
the use of zinc white is only resorted to where extrema
delicacy is necessary.

Sranist WHITE.

Bougeval white, Gypsum, Rouen white, and White of
Troyes are all preparations of the clay or chalk of
various countrics, as their names import, and are
used in painting in distemper. Spanish white is
the common whiting, Whigh is made from chalk,

D



None of the above pigments incorporate well with
oil, nor do they possess lustre or durability when used
with oil or varnish; but if used with size, and suffered
to dry, may be varnished and look nearly as well as
oil colour.



CHAPTER X.
BLACK.

Brack* is the last and lowest in the series or scale of
colours descending—the opposite extreme from white,
the maximum of colour. To be perfect it must be
neutral with respect to colours individually, and abso-
lutely transparent or destitute of reflective power in
regard to light; its use in painting being to represent
shade or depths, of which it is the element in a picture
and in colours, as white is of light.

As there is no perfectly pure and transparent black
pigment, black deteriorates all colours in deepening
them, as it does all warm colours by partially neutral-
ising them, but it combines less injuriously with cold
colours. Though it is the antagonist or contrast of
white, yet, added to it in minute portions, it in general
renders white more neutral, solid, and local, with less
of the character of light. Impure black is brown ; but
black in its purity is a cold colour, and communicates
this quality to all light colours: thus it dlues white,
greens yellow, purples red, and degrades blue and other
colours: hence the artist crrs who regards black as of
nearest affinity to hot and brown colours.

It is the most retiring of all colours, which property
it communicates to other colours in mixture. It
heightens the effect of warm as well as light colours
bia double contrast when opposed to them, and in
like manner subdues that of cold and deep colours;
but in mixture or glazing these effects are reversed, by

“# «Grammar of Colouring.”
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reason of the predominance of cold colour in the con-
stitution of black. Having, therefore, the double office
of colour and of shade, black is perhaps the most
important of all colours to the artist, both as to its use
and avoidance.

Black is to be considered as a synthesis of the three
primary colours—the threc secondaries or the three
tertiaries, or of all these together; and, consequently,
also of the threc semi-neutrals, and may accordingly
be composed of due proportions of cither tribe or triad.
All antagonistic colours or contrasts, also, afford the
neutral black by composition; but in all the modes of
producing black by compounding colours, blue is to be
regarded as its predominating colour, and yecllow as
subordinate to red, in the proportions, when their lines
are true, of cight blue, five red, and three yellow. It
is owing to this predominance of blue in the constitu-
tion of black, that it contributes, by mixture, to the
pureness of hue in white colours, which in general
incline to warmth ; and it produces the cool e%’ect of
blueness in glazing and tints, or however otherwise
diluted or dilated. It accords with the principle here
inculcated, that in glass-founding the oxide of Manga-
nese, which affords the red hue, and that of Cobalt,
which affords the blue, are added to the brown or
yellow first, to produce a velvety-black glass; and that
the dyer proceeds to dye black upon a deep dlue basis of
indigo, with the ruddy colour of madder, and the yellow
of quercitron, galls, sumach, &ec., and experience coin-
cides in principle in these practices; but, if the prin-
ciple be wanting, the artist will often fail in his per-
formances.

All colours are comprehended in the synthesis of
black; conscquently, the whole sedative power of
colour is comprised in black. It is the same in the
synthesis of white, and, with like relative consequence,
white comprehends all the stimulating powers of colour
in painting. It {ollows that a little black or white is
eqlmvalent to much colour, and hence their use as
colours requires judgment and caution in painting;

=2
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and, in engraving, black and white supply the place of
colours, and hence a true knowledge of the active or
sedative power of every colour is of great importance
to the engraver.

By due attention to the synthesis of black it may
be rendered a harmonious medium to all colours, and
it gives brilliancy to them all by its sedative effect on
the eye, and its power of contrast; nevertheless, we
repeat, as a pigment it must be introduced with
caution in painting, when Zue is of greater importance
than shade; and black pigments produced by char-
ring have a disposition to rise and predominate over
other hues, and to subdue the more delicate tints by
their chemical bleaching power upon other colours, and
their own disposition to turn brown or dusky.

And for these reasons, deep and transparent colours,
which have darkness in their constitution, are better
adapted, in general, for producing true, natural, and
permanent effects.

Black is to be regarded as a compound of all other
colours, and the best blacks and neutrals of the painter
are those formed with colours of sufficient power and
transparency on the palette ; but most of the black pig-
ments in use are produced by charring, and owe their
colour to the carbon they contain,—such as iwory and
bone black, bluc black, Frankfort black, &c. The three
first are most in use, and vary according to their modes
of preparation or burning; yet fine Frankfort black,
though principally confined to the use of the engraver
and printer, is often preferable to the others.

The following are the blacks in general use in house

painting :—
VEGETABLE Brack.

This pigment is now very extensively employed,
superseding to a great extent the use of lamp black, to
which it is in every way superior. Mr. Callingham,in
his excellent wo:i, says, “Itis not quite so intense
a8 ivory black, but possesses more friendly and agree-
able qualities. The best way to procuye 1t is to bw
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it in a dry state, in which it resembles soot, and is so
exceedingly light, that an ounce or two will fill a gal-
lon measure. It is free from grit, and only requires to
be ‘rubbed up’ with a palette knife on a marble slab,
instead of grinding. It should never be diluted with
linseed oil, because, if it were, it would never dry ; and
it is not advisable to employ turpentine, but always the
best boiled oil, and a little varnish will improve it.
A small quantity of driers should be added, to ensure
its drying with a uniformity of surface.”

LayMr Brack.

This very useful pigment is simply the soot obtained
from resinous woods, tallow, coal tar, &c. It is thus
a pure carbonaceous substance, and, as will be easily
understood, it is of very fine texture; it is intensely
black, and is very durable; it works well, but dries
badly in oil. The simplicity of its manufacture will be
understood when it is stated, that for immediate use in
water-colour painting, it may be prepared by holding
a plate over the flame of a lamp or candle, and adding
gum water to the colour thus obtained. A good sub-
stitute is thus obtained for Indian ink, the colouring
basis of which appears to be lamp black.

We have already stated that we desire to help those
who cannot at the moment obtain by purchase the
materials they require; we therefore give the following
receipts, culled from various sources, for making this
pigment :—

o make Lamp Black (on a small scale)—

1. A conical funnel of tin plate, furnished with a small
pipeto convey the fumes from the apartment, is suspended
over a lamp fed with oil, tallow, coal tar, or crude naph-
tha, the wick being large, and so arranged as to burn
with a full smoky flame. Large, spongy, mushroom-
like concretions, of an cxcecedingly light, very black,
carbonaceous matter, gradually form at the summit of
the cone, and must be collected from time to time. The
funnel should be united to the smoke-pipe by means of
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a vivlire, and no solder should be used for the joints of
either.

2. (On a large scale.) Lamp black is made by burn-
ing bone oil, previously freed from its ammonia or
common coal tar, and receiving the smoke in a suitable
chamber. In the patent process of Messrs. Martin and
Grafton, the coal tar is violently agitated with lime
water, until the two are well mixed ; after which, it is
allowed to subside, and, the lime water being drawn off,
it is washed several times with hot water: after sub-
sidence and decantation, it is put into stills and
rectified. The tar, or liquor in the receiver, is then put
into a long cast-iron tube, furnished with numerous
large burners, underneath which is a furnace to heat
the pipe to nearly the boiling point. Over each burner
is a sort of funnel, which goes into a cast-iron pipe or
main, which receives in a similar way from all the
burners From this the smoke is conveyed by large
pipes to a succession of boxes or chambers, and thence
into a series of large canvas bags, arranged side by
side, and connected at top and bottom alternately.
Fifty to eighty of these bags are employed, the last one
being left open to admit of the escape of the smoke
which has thus been made to traverse a space of about
four hundred yards. As soon as the bags contain any
considerable quantity of black, they are removed and
cmptied. The black deposited in the last bag is the
finest and best, and it becomes progressively coarser as it
approaches the furnace.

he statc of minute division in which the carbon
exists in good lamp black is such as caunot be given to
any other matter ; not cven by grinding it on porphyry
or “ washing it over”” with water. On this account, it
goes a great way in painting. It may be rendered less
oily ang dryer by gentle calcination in close vessels,
when it is called “ burnt lamp black,” and may then be
used as a water colour.

Ivory Brack aAxp Bone Bracs.

These are ivory and bone charred to blackness by
Dp 3
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strong heats in closed vessels. These pigments vary
principal‘}ghthrough want of skill and care in preparing
them. en well made, they are fine neutral blacks,
perfectly durable, and eligible for oil and water paint-
ing; but when insufficiently burnt they are brown,
and dry badly; and when too much burnt, they are
cineritious, opaque, and faint in colour. Of the two,
ivory black affords the best pigment ; but bone black is
commonly used.

Ivory black, Cassel black, Cologne black, are made
by exposing fragments or turnings of ivory, and the
like osseous parts of animals, to heat in close vessels
until they are reduced to charcoal; when the whole
has completely cooled, the hard, carbonacecous residuum
must be pounded and ground on porphyry with water,
washed in a filter with water, and dried. Bone black
of commerce is the residuum of the distillation of
bone spirit: it is used as a pigment for making black-
ing, as a material for moulds of founders, for clarifying
and bleaching liquids, and for removing lime from
syrup in refining sugar; it is the ivory black of
commerce.

Black furnished by bones has a peculiar reddish tint.
That produced by ivory is more beautiful; it is
brighter than peach-stone black. When mixed in
proper proportions with white lead, it forms a beautiful

pearl gray.
Frankrort BrAck

Is made of the lecs of wine, from which the tartar
has been washed, by burning in the manner of ivory
black. Similar blacks are prepared from vine twigs
and tendrils which contain tartar; also from peach-
stones, &c., whence almond black and peach black;
and the Indians employ for the same purpose the shell
of the cocoa-nut. Inferior Frankfort black is, in fact,
merely the lovigated charcoal of woods, of which the
hardest, such as box and cbony, afford the best.
Fine Frankfort black, though almost confined to
copper-plate printers, is one of the best black pigments
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we possess, being of a fine neutral colour, next in
intensity to lamp black, and more powerful than that
of ivory. Strong light has the effect of deepening its
colour; yet the blacks employed in the printing of
engravings have proved of very variable durability
It is probable that this black was used by some of the
Flemish painters, and that the pureness of the grays is
attributable to the property of charred substances to
prevent discolourment.

BLue Brack.

This is a well-burnt and levigated charcoal, of a cool
neutral colour, and not differing in other respects from
the common Frankfort black. Blue black was formerly
much employed in painting, and, in common with all
carbonaceous blacks, has, when duly mixed with white,
a preserving influence upon that colour in two respects,
which it owes chemically to the bleaching power of
carbon, and chromatically to the neutralising and
contrasting power of black with white. A superior
blue black may be made by caleining Prussian blue in
a close crucible, in the manner of ivory black; and it
has the important property of drying well in oil.
Innumerable black pigments may be made in this way
by charring.



CHAPTER XI.
YELLOW.

YerLrow is the first of the primary or simple colours,
nearest in relation to, and partaking most of the
nature of, the neutral white, mixed with which it
affords the faint hues called straw-colour, &e. It is
accordinglﬁ a most advancing colour, of great power in
reflecting light. Compounded with the primary Red it
constitutes the secondary Orange (sce diagrams in
“The Grammar of Colouring”) and its relatives,
Scarlet, &c., and other warm colours.

It is the ruling colour in the tertiary Citrine. It
characterizes in like manner the endless variety of the
semi-neutral colours called Brown, and enters largely
into the complex colours denominated Buff, Bay, Tawny,
Tan, Drab, Chestnut, Roan, Sorrel, Hazel, Auburn,
Isabella, Fawn, &c. Yellow is naturally associated with
red in transient and prismatic colours, and they
comport themselves with similar affinity and glowing
accordance in painting, as well in conjunction as com-
position.

In combination with the primary Blue, Yellow
constitutes all the varieties of the secondary green,
and, subordinately, the tertiaries russef and ofive. It
enters also in a very subdued degree into cool semi-
neutral and broken colours, and assists in minor pro-
gﬂ:ions with Blue and Red in the composition of

~As & pigment, Yellow is a tender, delicate colour,
easily defiled, when pure, by other colours; and, on the
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contrary, it assists vision, and becomes more distinct
as a colour, in a neutral, somewhat declining light.
These powers of colours upon vision require the

articular attention of the colourist. To remedy the
il effect arising from the cyes having dwelt upon a
colour, they should be gradually passed to its opposite
colour, and refreshed in the clear light of day.

In a warm light, Yellow becomes totally lost, but is
less diminished than all other colours, except white, by
distance. The stronger tones of any colour subduc
its fainter hues in the same proportion as opposite
colours and contrasts exalt them. The contrasting
colours of Yellow are a Purple inclining to Blue when
the Yellow inclines to Orange, and a Purple inclining to
Red when the Yellow inclines to Green, in the mean
proportions of thirteen Purple to three of Yellow,
measured in surface or intensity; and Yellow being
nearest to the neutral white in the natural scale of
colours, it accords with it in conjunction. Of all
;:lo%ours, except white, it contrasts black most power-
ully. '

The scnsitive effects of Yellow are gay, gaudy,
glorious, full of lustre, enlivening and irritating; and
its impressions on the mind partake of these characters,
and acknowledge also its discordances.

The substitution of gold, &e., for Yellow by the poets
may have arisen not less from the great value and
splendour of the metal, than from the paucity of fine
yellows among thosc nations who celebrated the Tyrian
Purple or Red, and the no less famed Armenian Blue.
So, in the beautiful illuminated manuscripts of old,
and in many ancient paintings which glowed with
Vermilion or Ultramarine, the place of Yellow was
supplied by gilding; and, in most cascs, the artist
trusts to the gilding of his frame for some portion of
this colour in his picture, and in every case of deco-
rating with gilding similar allowance should be made.

Yellow is a colour abundant throughout nature, and
its class of pigments abound in similar proportions.
It may be observed of yellow pigments, that they much
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resemble whites in their chemical relations in general,
and that yellow being a primary, and therefore a
simple colour, cannot be composed by the admixture of
any other colours. The following are the principal
yellows used in house painting :— X

CuroME YELLOW.

This pigment may be obtained in three degrees of
colour—p;le or lemon, middle, and deep. It is of
modern introduction into general use, and there are
several varieties of it, mostly chromates of lead, in
which the latter metal more or less abounds. They are
distinguished by the pureness, beauty, and brilliancy of
their colours, which qualities are great temptations to
their use in the hands of the painter; they are, not-
withstanding, far from unexceptionable pigments, yet
they have a good body, and go cordially imnto tint with
white, both in water and oil ; but, used alonc or in tint,
they lose their pure colour, after some time becoming
even black in impure air; they nevertheless resist the
sun’s rays during a long period. Upon several colours
they produce serious changes, ultimately destroying
Prussian and Antwerp blues, when used with them in
the composition of greens, &. They are very soft and
smooth in quality, and are easily ground.

King’s YELLOW.

This pigment is also known under the names of
Chinese Yellow, Arsenic Yellow, and Ycllow Orpiment.
It is a sulphuretted oxide of arsenic, of a beautiful, bright,
and Imre yellow colour, not extremely durable in water,
and lesssoin oil. In tint with White Lead it would soon
destroy it. It is not subject to discoloration in impure
air. This property is not, however, sufficient to redeem
it with the artist, as it has a bad effcct upon several
valuable colours, such as Naples Yellow, and upon the
chromates, Masticot, Red Lead, and most other oxides of
metallic colours; but with colours dependent for their
hues upon sulphur or other inflammables it may be
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employed with less danger, and was probably so
employed by the old painters, with ultramarine, in the
composition of their greens, and is well suited to the
factitious or French Ultramarine.

Although this pigment is not so poisonous as white
arsenic, it is dangerous in its effect upon health.
Yellow Orpiment is of several tints, from bright cool
yellow to warm orange, the first of which is most sub-
ject to change; and it has appeared under various forms
and denominations. These seem to have been used by
soveral of the old masters with especial care to avoid
mixture, and as they dry badly, and the oxides of lead
used in rendering oils drying, destroy their colour,
levigated glass was employed with them as a drier;
or, perhaps, they were sometimes used in simple varnish.
They are found in a native state under the name of
zarnie, or zarnich, varying in colour from warm yellow
to green. But Orpiment, in all its varieties, powerfully
deprives other substances of their oxygen, and there-
fore is subject to change, and to be changed by every
pigment whose colour depends on that element, and
more especially all metallic colours; if employed, they
must therefore be so in a pure and unmixed state.

Narres Yrirow.

Naples Yellow is a compound of the oxides of lead
and antimony, anciently prepared at Naples under the
name of Giallolini. It is supposed also to have been a
natural production of Vesuvius and other volcanoes, and
is a pigment of deservedly considerable reputation. It
is not so vividly coloured as either of the preceding,
but is variously of a pleasing light warm yellow tint;
like all the yellows already mentioned, it is opaque, and
is in this sense of good body, and covers well. It is
not changed by the light of the sun, and may be used
safely in oil or varnish under the samc management
as the whites of lead; but, like these latter pigments
also, it is liable to change even to blackness by damp
and impure air, when used as a water colour, or unpro-
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tected by oil or varnish. Iron is also destructive of
the colour of Naples Yellow, on which account great
care is requisite in grinding and using it, not to touch it
with the common steel palette knife, but to compound its
tints on the slab or palette with a spatula of ivory or
horn. For the same reason it may be liable to a change
in composition with the ochres, Prussian and Antwerp
blues, and all other pigments of which iron is an in-
gredient or principle. Oils, varnishes, and in some
measure strong mucilages, are preventive of chemical
action in the compounding of colours, by intervening
or clothing the particles of pigments, and also preserving
their colours ; and hence in some instances heterogeneous
and injudicious tints and mixtures have stood well, but
are not to be relied on in practice.

Used pure or with White lcad (the affinity with
which gives permanency to their tints), Naples Yellow
is a- valuable and proved colour in oil, in which also it
works and dries well.

Yrrrow OCHRE,

Called also Mineral Yellow, is a native pigment found
in most countries, and abundantly in our own. It
varies considerably in constitution and colour, in which
latter particular it is found from a bright but not very
vivid ycllow to a brown yellow, called spruce ochre, and
is always of a warm cast. Its natural variety is much
increased by artificial dressing and compounding. The
best yellow ochres are not powerful, but, as far as they

0, are valuable pigments, particularly in fresco and

istemper, being neither subject to change by ordinary
light, nor much affected by 1mpure air or the action of
lime ; by time, however, and the direct rays of the sun,
they are somewhat darkened, and by burning are con-
verted into light reds.

The ochres, which are amongst the most ancient of
pigments, may all be produced artificially, in endless
variety, as they exist in nature, and iron is the principal
colouring matter in them all.
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Oxrorp OCHRE.

This pigment is a native of the neighbourhood of
Oxford ; it is semi-opaque, of a warm yellow colour, and
of a soft argillaceous (or clayey) texture, absorbent of
water and oil, in both of which it may be used with
safety, according to the general character of yellow
ochres, of which it is one of the best. Similar ochres
are found in the Isle of Wight, in the neighbourhood
of Bordeaux, and various other places.

Stone OcHRE

Has been confounded with the preceding, which it
frequently resembles, as does also Roman ochre. True
stone ochres are found in balls or globular masses of
various sizes in the solid body of stones lying near the
surface of rocks among the quarrics in Gloucestershire
and elsewhere. These balls arc of a smooth compact
texture, in general free from grit, and of a powdery
fracture : they vary ecxceedingly in colour, from
yellow to brown murrey and grey ; but do not differ in
other respects from the preceding, and may be safely
used in oil or water in the several modes of painting.
Varieties of ochreous colours are produced by burn-
ing and compounding with lighter, brighter, and
darker colours, but often very injuriously and ad-
versely to the certainty of operation, effect, and dura-
bility.

Raw Stenxa

Is a ferruginous (or impregnated with iron) native
pigment, and appears to be an iron ore which may be
considered as a crude, natural yellow lake, firm in sub-
stance, of a glossy fracture, and very absorbent. It is
in many respects a valuable pigment, of rather an im-
pure yellow colour, but has more body and transparency
than the ochres; and being little liable to change by
the action of either light, time, or impure air, it may
be safely used, according to its powers, either in oil or
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water, and in all the modes of practice. By burning,
it becomes more transparent and drying, and changes
colour to a red brown. Raw sienna 1sa valuable colour
in graining.

Yerrow Laxke.

There are several pigments of this denomination,
varying in colour and appearance according to the
colouring substances used, and modes of preparation ;
they are usually in the form of drops; and their colours
are in general of a bright yellow, very transparent, and
not liable to change in an impure atmosphere—qualities
which would render them very valuable pigments were
they not soon discoloured and even destroyed by the
opposite influences of oxygen and light, both in water
and oil, in which lattervehicle, like other lakes in general,
they are bad dryers, and do not stand the action of
white lead or metallic colours. If used, therefore, it
should be as simple as possible.



CHAPTER XII
RED.

Rep is the sccond and intermediate of the primary
colours, standing between yellow and blue, and in like
intermediate relation also to white and black, or light
and shade. Hence it is precminent among colours,
as well as the most positive of all, forming with Yellow
the secondary orange, and its necar relatives scarlet, &c.;
and with blue, the secondary purple and its allies,
crimson, &c. It gives some degrec of warmth to all
colours, but most to those which partake of yellow.
It is the archeus or principal colour in the tertiary
Russct; enters subordinately into the two other
tertiaries, Citrine and Olive; goes largely into the
composition of the various hues and shades of the
semi-neutral, Marone or Chocolate, and its relatives,
Puce, Murrey, Morella, Mordore, Pompadour, &c.,
and more or less into browns, greys, and all broken
colours.

It is also the second power in harmonizing and
contrasting other colours, and in compounding Black
and all neutrals, into which it enters in the proportion
of five, to blue cight, and yellow threc. Red is a
colour of double power in this respect also, that in
union or connection with yellow it becomes hot and
advancing, but mixed or combined with blue it becomes
cool and retiring. It is, however, more congenial
with yellow than with blue, and thence partakes more
of the character of the former in its effects of warmth,
of the influence of light and distance, and of action on
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the eye, by which the power of vision is diminished
upon viewing this colour in a strong light; while, on
the other hand, Red itself appears to deepen in colour
rapidly in a declining light as night comes on, or in
the shade.

These qualities of Red give it great importance,
render it difficult of management, and require it to be
kept, in general, subordinate in painting ; hence it is
rarely used unbroken or as the predominating colour,
on which account it will always appear detached or
insulated, unless it be repeated and subordinate in the
composition. Accordingly, nature uses red sparingly,
and with as great reserve in the decoration of her
works as she is profusc in lavishing green upon them,
which is, of all colours, the most soothing to the eye,
and the true compensating colour, or contrasting or
harmonizing equivalent of Red, in a proportional
quantity of cleven, to five of Red, according to surface or
intensity ; and is, when the Red inclines to Scarlet or
Orange, a Blue Green, and when it inclines to Crimson
or Purple, a Yellow Green.

Red breaks and diffuses with White with peculiar
loveliness and beauty, but it is discordant when
standing with orange only, and requires to be joined
or accompanied by their proper contrasts to resolve
or harmonize their dissonance. In landscapes, &e.,
abounding with views allied to green, a red object,
properly placed, according to such hues in light, shade,
or distance, conduces wonderfully to the life, beauty,
harmony, and connection of the colouring; and this
colouring is the chief clement of beauty in floral
nature, the prime contrast and ornament of the green
garb of the vegetable kingdom.

Red being the most positive of colours, and having
the middle station of the primaries, while black and
white are the negative powers or neutrals of colours
and the extremes of the scale, Red contrasts and
harmonizes these neutrals; and as it is more nearly
allied to white or light than to black or shade, this
harmony is most remarkable in the union or opposition
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of white and red, and this contrast most powerful in
black and red.

As a colour, Red is, in itself, preeminently beautiful,
powerful, cheering, splendid, and ostentatious, and
communicates these qualities to its two secondaries, and
their sentiments to the mind.

Red, being a primary and simple colour, cannot be
composed by mixture of other colours; it is so much
the instrument of beauty in nature and art, in the
colour of flesh, flowers, &c., that good pigments of this
genus may, of all colours, be considered the most
indispensable ; we have, happily, therefore, many of
this denomination, of which the following are the
principal.*

VERMILION

Is a sulphuret of mercury, which, previous to its
being levigated, is called Ciznabar. 1t is an ancient
pigment, which is found in a native state and produced
artificially. The Chinese possess a native cinnabar so
pure as to require grinding only to become very
perfect Vermilion, not at all differing from that
imported in large quantities from China ; but, besides
the beauty of the natural pigment, it is supposed that
the Chinese have a process of manufacture which is not
known to wus, by which the superior brilliancy is
imparted to the colour. Chinese Vermilion is of a
cooler tone than that generally manufactured from
factitious cinnabar in England, Holland, and different
parts of Europe. The artificial, which was ancientl

called minium—a term now confined to Red Lead—does
not differ from the natural in any quality essential to
its value as a pigment: it varies in tint from dark red
to scarlet, and both sorts are perfectly durable and
unexceptionable pigments. It is true, nevertheless,
that vermilions have obtained the double disrepute of
fading in a strong light and of becoming black or
dark by time and impure air. But colours, like

¢ «Grammar of Colouring.”
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characters, suffer contamination and disrepute from
bad association ; it has bhappened, accordingly, that
Vermilion, which, in order to give a crimson tone to it,
has been mixed with Lake or Carmine, has faded in the
light, and that when it has becn toned to the scarlet
hue by Red or Orange Lead, it has afterwards become
blackened by hwpure air, &c.: both of these adultera-
tions were formerly practised, and hence the ill-fame of
Vermilion. Mr. Field, an eminent authority, however,
says, “ We therefore repeat that neither light, time,
nor foul air effects sensible change in true vermilions,
and that they may be used safely in either water, oil, or
fresco, being colours of great chemical permanence.”
Good vermilion is a powerful, vivid colour, of great
body, weight, and opacity: when pure, it will be
entirely decomposed and dissipated by fire in a red
heat, and is therefore in respect to the above mixtures
easily tested. When red or orange lead has been
substituted for or used in adulterating vermilion,
muriatic acid applied to such pigments will turn them
more or less white or grey; but pure vermilions will
not be so affected by the acid, nor will they by pure or
caustic alkalis which change the colour of the reds of
iodine. Powder vermilion may also be tested in the
following manner :—Place a small quantity on a piece
of paper on a hard surface, cover it with a card or
another piece of paper, and rub the back of this with
the thumb nail, the handle of a penknife, or other hard
substance. If the vermilion be pure, it will, on
removal of the paper, present a smooth surface of the
uniform original colour ; but if adultcrated with Red
Lead, &c., the surface will appear orange or yellow.
And further, when vermilion has been mixed with
either oil, size, or gum-water, and allowed to stand for
a few moments, the ycllow or other pigment with
which it is mixed will separate and rise to the top, so
that, in using the secondary quality, it is necessary to
stir up the paint before a brushful is taken, or the
work will not dry even in colour.

The name vermilion, derived from vermiculus (vermis,
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a worm), seems to have had its origin in very early
days, and would appear to be the scarlet referred to in
the Bible (Exod. xxviii. 5), where the colour rendered
in the authorised version * scarlet ”’ is, in the original
Hebrew, called ¢ Tolaath Shani” (shining worm).

The term vermiculus used by the Moors referred to
the insect they called kermes, and hence it seems the
name kermesino, or cremésino, which has in our day
become “ crimson.”

By burning more or less, vermilion may be brought
to the colour of most of the red ochres.

The finest European vermilion was, until lately,
made at Utrecht in Holland, and this manufactory
supplied nearly all Europe. It is now, however,
manufactured in other places, particularly in Istria.
The process of manufacture of vermilion is thus given
in “ Workshop Receipts,” by Mr. E. Spon :—“1. Ver-
milion is prepared by melting one part of sulphur and
adding to it gradually five or six parts of mercury;
the heat is continued until the mixture swells up, then
cover the vessel and remove it from the heat; when
the mixture is cold, reduce it to powder, and sublime it
in a closed vessel so placed in a furnace that the flames
may play freely around it to about half its height.
The heat is gradually increased until the lower portion
of the subliming vessel becomes red hot; the cold
sublimate is broken into pieces, ground in water to a
fine powder, passed through a sieve, and dried. At
first the mixture becomes black—takes the name of
Aithiops mineral, or black sulphuret of mercury ; this
substance is then reduced to powder, and sublimed in
appropriatc vessels, when a crystallized mass is
obtained, composed of bright filaments of a violet tint ;
by trituration it becomes of a scarlet colour. DBut the
mere grinding will not be sufficient to give a bright
tone to the vermilion : various methods are employed
for that purpose which are not generally known.
Some manufacturers grind their ingredients up with
plain water or with urine, and afterwards boil it for
some time; others treat it with nitric acid ; but it does
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not happen that any of the methods hitherto employed
for heightening the colour of vermilion obtained by
sublimation give the same brightness as Chinese Ver-
milion, the preparation of which is not known.”

A process invented by Kirchoff is employed in most
manufactories for making the finest qualities of
vermilion. It is called the humid process, from the
employment of water, with which the ingredients are
triturated at a temperature of not more than 130° F.,
until the mixture, which is first black, turns a brownish
red, when the temperature is lowered to 114° F., and
steadily maintained at that until the brightest colour is
obtained ; it is then allowed to subside, the liquor is
decanted off, and the residue washed in clean water.

Inpiax Rep.

This pigment belongs to the class of red ochres, com-
prehending also Light Red, Venetian Red, Scarlet
Ochre, Indian Ochre, Redding, Ruddle, Bole, &ec.,
besides other absurd appellations, such as English
Vermilion and Spanish Brown or majolica.

The red ochres are, for the most part, rather huesand
tints than definite colours, or more properly classed
with the tertiary, semi-neutral, and broken colours;
they are, nevertheless, often very valuable pigments for
their tints in dead colouring, and for their permanence,
&c., in water, oil, crayons, distemper, and fresco, and in
a low tone of colouring have the value of primaries.
The greater part of them are native pigments, found in
most countries, and very abundantly and fine in our
own; but some are productions of manufacture, and
we have produced them in the variety of nature by
art.

Indian Red is a native mineral production brought
from Bengal. It is a very rich iron ore—hematite or
peroxide of iron. It is an anomalous red, of a purple-
russet hue, of a good body, and valued when fine for the
pureness and warm tone of its tints. In its rough state
1t 18 & coarse powder, full of extremely hard and bright
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particles of a dark appearance, somewhat magnetic, and
is greatly improved by grinding and washing over.
Its chemical tendency 1s to deepen ; nevertheless, it is
verK permanent, neither light, impure air, mixture
with other pigments, stone, nor fire effecting in general
any sensible change in it ; and, being opaque, it covers
well. This pigment varics considerably in its hues,
that which is most rosy being esteemed the best, and
affording the purest tints : inferior red ochres have been
formerly substituted for it, and have procured it a
variable character ; but it is now obtained abundantly,
and may be had pure of respectable colourmen. Indian
Red is artificially manufactured by calcining sulphate
of iron until the water of crystallization is expelled ; it
is then roasted in a fierce fire until acid vapours cease
to rise ; it is then cooled and washed with pure water
until the water ceases o affect litmus paper ; it is then
dried.

In using Indian Red as a ground, there are two ways
of mixing it. 1. With turpentine, to which a small
quantity of gold size or varnish is added to bind the
colour. This dries very rapidly, but with a flat or dull
surface, and therefore requires varnishing. 2. With
boiled oil and a little driers. This does not dry as
quickly as the other, and its surface is glossy; not
absolutely requiring varnish, but a coat of varnish
improves the appearance, and acts also as a pre-
scrvative.

Licur Rep

Is an ochre of a russet-orange hue, principally
valued for its tints. The common Light Red is brown
ochre burnt ; but the principal ycllow ochres afford this
tolour best, and the brighter and better the yellow
ochre is from which this pigment is prepared, the
brighter will the red be, and the better iﬁash%ints will
it atford with white. There are, however, native ochres
brought from India and other countries which supply
its place, some of which become darkened by time and
impure air; but in other respects Light Red has the
B
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general good properties of other ochres, dries admirably,
and is much used both in figure and landsoage
peinting.

VeNETIAN RED.

This pigment, which is sometimes called scarlet ochre,
is said to be & native ochre; but the colours sold under
this name are prepared artificially from sulphate of iron,
or its residuum, in the manufacture of acids. They are
all of redder and deeper hue than Light Red, are very
permanent, and have all the properties of good ochres.

Rep LEap.

This is a very ancient pigment, and has been called
Minium or Saturnine Red. It has also by some old
writers been confounded with Cinnabar, and called
sinoper or synoper. It is a deutoxide of lead, prepared by
subjecting massicot to the heat of a furnace with an
expanded surface and free accession of air. Itisof a
scarlet colour and fine hue, warmer than common
vermilion, bright, but not as vivid as the biodide of
mercury, though it has the body and opacity of both
these pigments, and has been confounded even in name
with vermilion, with which it was formerly customary
to mix it. When pure and alone, light does not affect
its colour ; but white lead, or any oxide or preparation
of that metal, mixed with it soon deprives it of colour,
as acids do also, and impure air will blacken and
ultimately metallize it.

On account of its extremo fugitiveness when mixed
with ‘White lead it cannot be used in tints; but em-
ployed unmixed with other pigments in simple varnish
or oil, not rendered drying by any metallic oxide, it
may, under favourable circumstances, stand a long time :
hence red lead has a valuable character for durability.
It is in itself, however, an excellent drier in oil, and
has in this view been employed with other s[;iigments;
‘but, as regards colour, it cannot be mixed safely with
any other pigments than the ochres, earths, and blacks
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in general. Used alone it answers, however, as a good
paint for common purposes.

Red lead is often adulterated with brickdust, which
may be detected in the following manner :—Heat the
red lead in an iron crucible, and then treat it with
nitric acid diluted ; the red lead will thus be dissolved,
but the brickdust will remain.

CARMINE,

Or Carmin (Arabic Kermes). Although this colour
is not one generally used in house painting, a few
particulars concerning that splendid colour may prove
useful and interesting. The name was originally given
only to the fine feculences of the tinctures of kermes
and cochineal, but now generally denotes any pig-
ment which resembles them in beauty, richness of
colour, and fineness of texture; hence we hear of blue
and other coloured carmines, though the term is princi-
pelly confined to the crimson and scarlet colours pro-
duced from cochincal by the agency of tin. These
carmines are the brightest and most beautiful eolours
prepared from cochineal, of a fine powdery texture and
velvety richness; they vary from a rose colour to a
warm red, work admirably, and are in other respects
—cexcept the most essential, the want of durabilhity—
excellent pigments both in water and oil; they have
not, however, any permanence in tint with white lead,
and in glazing are soon discoloured and destroyed by
the action of light, but arc little affected by impure air,
and are in other respects like the lakes of cochineal,
all the pigments prepared from which may be tested
by their solubility in liquid ammonia, which purples
lakes prepared from the woods, but does not dissolve
their colours.

Carmine was first prepared by a Franciscan monk, who
discovered it accidentally whilst compounding some
medicine containing cochineal and, in 1656 it began to
be manufactured. It is the finest red colour known.
One process for its preparation is to digest 1 1lb. of
cochineal in 3 gallons of gater for fifteen minutes;

E
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then add 1 oz. of cream of tartar, heat gently for ten
minutes; add 4 oz. of alum, boil for two or three
minutes, and, after allowing any impurities to settle,
the clear liqlnid is placed in clean glass pans, when the
carmine is slowly deposited ; after a time the liquid is
drained off, and the Carmine dried in the shade. In
the preparation of Carmine much depends on a clear
atmosphere and a bright sunny day, as the pretty
colour of carmine is never so good when it has been
prepared in dull weather; and this accounts in a great
degree for the superiority of French Carmine over that
prepared in England. The great expense of fine Car-
mine has led to the fabrication and vending of several
substitutes. Cochineal consists simply of the bodies of
female insects of a species of coccus, called the cochineal
cacti, because it feeds on plants of the cactus family,
~—particularly on one, which is therefore designated the
cochineal plant, but known in Mexico as the Nupal,
which is nearly allied to the prickly pear. It assumes
a somewhat tree-like form, and its fruit, although
eatable, is very inferior to that of the prickly pear. Itis
a native of Mexico and other warm parts of America, and
is assiduously cultivated in order to what may be called
the cultivation of the valuable insect which 1t supports.
This cultivation was carried on by the Mexicans
long before the country was known to the Europeans:
it 18 now carried on also in some parts of the West
Indies and in the island of Teneriffe. The Cochincal

lant and insect have been introduced into Algeria;
gut no considerable success has yet attended the
attempts to introduce them into the Kast Indies,
although the East India Company once offered a
reward of £6,000 for their introduction.

The Cochincal insect is a small creature, a pound of
cochineal being calculated to contain 70,000 of the
insectsin a dried state. The male is of a deep red colour,
and has white wings. The female, which is wingless,
is of a deep brown colour, covered with a white powder :
the body 1s flat beneath and convex above. {)’Vhen a
plantation of the Cochineal plant has been formed by
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cuttings, which are ready to receive the insects in
eighteen months, the cultivator, who is termed napalero,
procures branches laden with cochineal insects, and
keeping the branches until the mother insects have
laid their eggs, he places their bodies, with the ecggs
which they cover, in little nests formed of some cottony
substance, upon the cochincal plants, and the young
insects, when hatched, soon spread over the branches.

The gathering of the Cochineal is very tedious, and
is accomplished by brushing the branches with the
tail of a squirrel or other animal. The insects are
killed by boiling water, by heating them in ovens, or
by exposure to the heat of the sun. They must be
speedily killed to prevent them from laying their eggs,
which diminishes their value. When killed and dried
they may be kept for any length of time without
injury.

The different appearances presented by Cochineal
as brought to murket arc ascribed to the different
modes of killing the inscct. Cochineal is one of the
most important exports of Mexico.

Laxs.

The name given to this series of red and other
coloured pigments is derived from the lac or lacca of
India; they are prepared for the most part by precipi-
tating coloured tinctures of dyeing drugs upon alumine
and other earths, &c. The lakes arc hence a numerous
class of pigments, both with respect to the variety of
their appellations and the substances from which they
are prepared. The colouring matter of common
Take (drop lake), is Brazil wood, which affords a very
fugitive colour. Superior red lakes are prepared from
cochineal, lac, and kermes; but the best of all are
those prepared from the root of the Rubia tinctoria, or
madder plant.

Dro %ake is made by dropping moist lake through a
small funnel on to a slab; the colour thus forms itself
into small conical drops, which are afterwards dried by
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a gentle heat; a very little gum-water is commonly
adggd to the paste.

Scarlet lake is also prepared in the form of drops
from Cochineal, and is of a beautiful transparent red
colour and excellent body, working well both in water
and oil, though like other lakesit drics slowly. Strong
light discolours and destroys it, both in water and oil ;
and its tints with white lead, and its combinations with
other pigments, arc not permanent ; yet when well pre-
pared and judiciously used in sufficient body, and kept
from strong light, it has been known to last many
years: but 1t ought never to be employed in glazing,*
nor at all in performance that aims at high reputation
and durability. It is commonly tinted with vermilion,
which has probably been mixed with lakes at all times,
to give them a scarlot hue and add to their body.
Florentine lake, ITamburg lake, Chinese lake, Roman
and Venctian lukes, are but varietics of the same
pigment.

Rose Pixk

Is a coarse kind of lake, produced by dyeing chalk
or whole whiting with a decoction of Brazil wood, &c.
It is a pigment much used by paperstainers and in
the commoner distemper painting, but is too perish-
able to be used in a higher class 0% work.

* Glazing is a term used by artists to designate the mcthod of
spreading colour very much thinned over parts of the picture to which
it is destred to impart extra richoess and depth. The colours which
when mixed with the proper richness become transparent, are called
glazing colours.



CHAPTER XIIIL
BLUE.

Brug is the third and last of the primary or simple
colours, and bears the same relation to shade that
yellow does to light; hence it is the most retiring and
diffusive of all colours, except purple and black ; and all
colours have the power of throwing it back in painting
in greater or less degree, in proportion to the intimacy
of their relation to light—first white, then yellow,
orange, red, &ec. .

Blue alone possesses entirely the quality technically
called coldness in colouring, and it communicates this
groperty variously to all other colours with which it

appens to be compounded. It is more powerful in
a strong light, and appears to become neutral and
pale in a declining light owing to its ruling affinity
with black or shade and the power of absorbing light;
hence the eye of the painter is liable to be deceived
when painting with blue in too low a light, or towards
the close of the day, to the endangering of the warmth
and harmony of his work.

As already stated, blue mixed with yellow forms
green, and mixed with red it forms purple; it charac-
terizes the tertiary olive, and is also the prime colour of
the neutral black, &c., and also the semi-neutral greys,
slate, lead-colours, &c.: hence blue is changed in hue
less than any colour by mixture with black, as it is
also by distance. It enters also subordinately into all
other tertiary and broken colours; and, as nearest in
the scale to black, it breaks and contrasts powerfully
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and agreeably with white, as in wachet or pale blues,
the sky, &c. It is less active than the other primaries
in reflecting light, and therefore sooner disappears by
distance.

It is an ancient doctrine that the azure of the sky
is a compound of light and darkness, and some have
argued hence, that blue is not a primary colour, but a
compound of black and white; but pure or neutral
black and white compound in infinite shades, all of
which are neutral also, or gray. It is true that a
mixture of black and white is a cool hue ; beeause black
is not a primary colour, but a compound of the three
primary colours, in which blue predominates, and tlis
predominance is rendered more sensible when black is
diluted with white.

Blue is discordant in juxtaposition with green, and
In a less degree so with purple, both of which are cool
colours ; and therefore dlue requires its contrast—orange
—in equal proportion,* either of service or intensity,
to compensate or resolve its dissonance and correct its
coldness.

Of all colours cxcept black, blue contrasts white
most powerfully. In all harmonious combinations of
colours, whether of mixture or neighbourhood, blue
is the natural ruling tone, universally agreeable to
the cye when in due relation to the composition, and
may be more frequently repeated therein pure or
unbroken than any other of the primaries. These are,
however, matters of taste, as in music, and subject to
artificial rules founded on the laws of chromatic com-
bination.

As Blue cannot be composed py mixture of ether
pigments, it is an original and primary colour. The
paucity of blue pigments, in comparison with those of
vellow and red, is amply compensated by their value
and perfection. The following are the blues most
generally used in house painting.

~ ® Beo dingrams of colour in The Grammar of Colouring,” Vol. 186
of this series.
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Prussian Brue.

This deep blue pigment was discovered in the year
1720 by Diesbach, a colour-maker in Berlin, and it
has hence been called Berlin blue. The mode of manu-
facture was published in England by Dr. Woodward,
in 1724. It may be prepared in several ways. (1.) By
the addition of a solution of yellow prussiate of potassa
(ferrocyanide of potassium) to a solution of sulphate of
iron (green vitriol). The blue compound thus pro-
duced deepens in tint when exposed to the air; and
where it 18 required of greater consistence or more
body, some alum and carbonate of potassa are added to
the prussiate solution before mixing with the iron
solution. (2.) By mixing solutions of yellow prussiate
of potash and perchloride of iron, which yields the
variety known as Paris blue. (3.) By adding a solution
of the red prussiate of potash to a solution of sulphate
of iron; and this mode of preparation gives Turndull’s
blue. The Prussian blue settles to the bottom of the
mixing vessecls, and may be collected and subsequently
dried by exposurc to air, when it is obtained as a
blue powder. If heat be applied during drying, the
material cakes, and when cut exhibits a lustre and hue
like copper. 'When alum has been used in the manu-
facture, the product has an earthy fracture. In
other processes for the manufacture of Prussian blue
numerous animal substances, such as dried blood, hair,
wool, waste from skins and leather, flesh, animal oils,
soot, bone black, &ec., are employed.

Prussian bluc is a deep and powerful colour, of vast
body and considerable transparency, and forms tints of
much beauty with white lead, though they are by no
means cqual in purity and brilliancy to those of cobalt
and ultramarine, nor have they the perfect durability of
the latter.

When used alone it can scarcely be distinguished
as a_blue, having more the appearance of a fine deep
black, whilst all blacks, when placed near it, appear
grey ; it is therefore absolutely necessary that white,

E3
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varying in quantity according to the tone of the colour
requirg(‘i, should thadded togit.

Although Prussian blue lasts a long time under
favourable circumstances, its tints fade by the action of
strong light, and it is purpled or darkened by damp
or impure air. It becomes greenish also, sometimes b
a development of the yellow oxide of iron, and it 1s
therefore desirable to add to it a very small quantity
of crimson lake, which in a great degree counteracts
this tendency. The colour of this pigment has also the
singular property of fluctuating, or of going and coming,
under some change of circumstances, which property
it owes to the action and reaction by which it acquires
and relinquishes oxygen alternately, and time has a
neutralising tendency upon the colour. It must be
used carefully in mixing, as it is very powerful ; and so
much of the colour with which it is to be mixed is often
required to produce the desired tint, that a greater
quantity is compounded than is wanted at the time,
and waste is thus caused. The most advisable plan,
therefore, in mixing green, is to place the yellow on
the slab, and to add the blue to it little by little, until
the exact colour is obtained, each colour having been
previously properly ground up in oil; the green is
then to be put into the paint-pot and thinned for use.

Prussian blue dries and glazes well in oil; but its great
and principal use is in painting deep blues, in which
its body sccures its permanence, and its transparency
gives force to its depth. It is also valuable in compound-
ing deep purples with lake, and is a powerful neutraliser
and component of black, and adds considerably to its
intensity. It is a pigment much used, when mixed
with white lead, in the common offices of painting.

Axtwerp BLUE.

This is a lighter coloured and somewhat brighter
Prussian blue—or ferro-prussiate of alumine-—havin
more of the terrene basis, but all the other qualities o
that pigment except its depth. Haarlem Blue is a
gimilar pigment.
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Brunswick, CELESTIAL, AND DamMP BLuE.

Brunswick or Celestial Blue is made by precipitating
the alumine from a solution of alum by carbonate of
soda, washing the precipitate, and adding sulphate of
baryta, sulphate of iron, yellow prussiate of potash,and
some bichromate of potash.

‘When dried, this mixture is known as Brunswick or
celestial blue; but when the sulphate of baryta is left

out, and the material is not dried, it is called damp
blue.

FrexcH AND GERMAN ULTRAMARINE.

The high price of genuine Ultramarine places that
celebrated blue quite beyond the list of colours used
by house painters, and the factitious ultramarines are
excellent substitutes for the genuine article. It appears
that the French chemists, Clement and Desormes, in
studying the curious process of obtaining pure ultra-
marine from lapis lazuli, by mixing it with resin, &c.,
were led to an analysis of the colouring matter ; that
suggested to Guimet the idea of composing it arti-
ficially. In this he succceded, and obtained for his
discovery the prize of 6000 francs offered by the
Société d’Encouragement des Arts. Almost simul-
taneously Gmelin, in Tibingen, gave an analysis and
a synthetic process, which also succecded; and arti-
ficial ultramarine is now a regular article of manu-
facture.

Chemical skill, however, is necessary to success, and
the manufacturers’ formulas are very various, differing
in the quantities of the ingredients and the order of
mixing them. The German manufacturers are very
successful, and some of them have recently produced a
fine green ultramarine. The following formula, which
is recommended by Professor Miller, is one of the
simplest :—100 parts of finely washed kaolin, or porce-
lain clay (silicate of alumina), 100 of carbonate of
soda, 60 of sulphur, and 12 of charcoal are mixed
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and exposed in a covered crucible to a bright heat for
three hours and a half, when a green unfused residue
should be left. This residue, after being well washed
and dried, must be mixed with a fifth of its weight of
sulphur, and exposed in a thin layer to a gentle heat,
80 as just to burn off the sulphur. When this is
accomplished, more sulphur must be added and the
washing repeated, and so on until the mass acquires a
light blue colour, which is usually the case after the
third roasting. There is reason to believe, from the
experiments of Wilkins, that ultramarine is composed
of two portions, one of which is constant in its composi-
tion, and is the cssential colouring matter, containing
about 40 parts of silicic acid, 26 of alumina, 13 of sulphur,
and 21 of soda, arranged as a mixture of two silicates of
alumina, sulphite of soda, and sulphide of sodium,
the blue colouring principle being a compound of the
two latter ; while the other portion differs from the
former in resisting the action of hydrochloric acid, and
contains a variable amount of sand clay, oxide of iron,
and sulphuric acid.— (Chambers’s Incyclopedia.)

The factitious ultramarines arc in gencral of deep
rich blue colours, darker and less azure than fine
ultramarine of the same depths, to which, of course,
none of them are equal. Fire generally darkens these
colours, which arc also deepened by mixture with oil.
‘When used with size or gum as a medium great care
is required in mixing ; for if too much of the medium be
used, the colour will dry much darker than the original
powder,—and if too little, the blue wili not be fixed, but
will rub off. When thus mixed, the %‘nur should be
tried before it is taken into use. 1 %&m

Cosarr.

This is a modern improved blue prepared with
metallic Cobalt or its oxides, although it properly
belongs to a class of pigments, including Sazon blue,
Dutch ultramarine, Thenard’s blue, Royal blue, Hungary
blue, Smalt, Zuflre or enamel blue, and .Dumont’s blue.
These differ principally in their degrees of purity, and
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the nature of the earths with which they are com-
pounded.

The first is the finest Cobalt blue, and may not
improperly be called a blue lake, the colour of which
is brought up in the manner of enamel blues; and it is,
when well prepared, of a pure blue colour, tending
neither to green nor purple, and approaehin%lin bril-
liancy to the finest ultramarine. It has not, however,
the body, transparency, and depth, nor the natural and
modest hue, of the latter; yet it is superior in beauty
to all other blue pigments. Cobalt blue works better
in water than ultramarine in general does, and is hence
an acquisition to those who have not the management
of the latter, and also on account of its cheapness. It
resists the action of strong light and acids, but its
beauty declines by time and impure air.

I~pIGO,

Or Indian blue, is a pigment manufactured in the
East and West Indies from scveral plants, but prinei-
pally from the Anil, or Indigofera. 1t is of various
qualities, and has been long known and of great use
in dyeing.

In painting it is not so bright as Prussian blue, but
is extremely powerful and transparent: hence it may
be substituted for some of the uses of Prussian blue, as
the latter now is for indigo.

It is of grcat body, and glazes and works well both
in water and oil. Its relative permancnce as a dye
has obtained it a false character of extreme durability
in g‘ainting——a quality in which it is very inferior even
to Prussian blue.

Indigo is injured by impure air; and, in glazing, some
specimens arc firmer than others, but not durable,—in
tint with white lead they arc all fugitive : when used,
however, in considerable body in shadow it is more
ﬁermunent, but in all respects inferior to Prussian

lue in painting. Infense blue is Indigo refined by
solution and precipitation, in which state it is equal in
colour to Antwerp blue. By this process eiudizo
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becomes more durable and much more powerful, trans-
parent, and deep. It washes and works admirably in
vvréx.f;ex('11 in other respects it has the common properties
of indigo.

The gIondigo plant, in its general appearance, is not
unlike the lucerne of our fields. The seed is sown in
drills, about 18 in. apart, and soon mal:es its appear-
ance above the ground, when it requires incessant care
to keep the weeds down, which would otherwise soon
choke so tender a crop. In about two months the
plants begin to flower, and are then cut down, but
shoot up again and %ive two or three i ore crops in the
same year. Formerly indigo was carefully dried after
being cut, and even fire heat was sonsetimes used for
the purpose ; but now, at least in India, the practice is
abandoned, and it is found in every respect better to
use the plant whilst fresh and green. The first process
is to place in a shallow wooden vat as much as will
loosely cover the bottom of it; water is then let in so
as to cover the plants about three inches, and heavy
wooden frames are put on the top to prevent them
from floating. Being left in this state for from fifteen
to twenty hours, fermentation is set up, and much gas
is disengaged, the water becoming a light green colour.
The green liquor is then run off into the second vat,
which is placed below the level of the first, in which,
whilst the fermentation process is being repeated upon
a fresh supply in the first vat, it is violently agitated
by being beaten with poles; this causes the grain, as
it is called, to separate, and the green matter suspended
in the liquor becomes blue and granular, and this
change is promoted by the addition of a little lime-
water from time to time. Whon this operation is
sufficiently advanced the contents of the vat are
allowed to settle, and in a short time the now-intensely
blue granular matter has sunk to the bottom, leaving
the supernatant liquor almost as clear as water; this
is then run off nearly to the bottom, and the sediment
is run into the third vat, which is below the level of
the second ; here it awaits several other additions from
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successive operations, and, a sufficient quantity being
accumulated in the third vat, it is suffered to subside,
and when thoroughly settled the clear liquor is drawn
off, and the granular matter is removed and filled into
coarse bags, which are hung up to drain. When
sufficiently drained the blue paste is filled into very
small boxes, about three inches square, and set to dry
in the sun, which soon renders it fit for packing.

There are, of course, several other blues; but the
above will be sufficient for all purposes, and the house-
painter is urged not to adopt others until he knows
their qualities from actual trial, and from having
watched the effect which time and exposure to atmo-
spheric action have had upon them.



CIIAPTER XIV.
ORANGE.

ORANGE is the first of the secondary colours in rela-
tion to light, and is composed of yellow and red. A
true and perfect Orange is such a compound of red and
yellow as will neutralise a perfect blue 1n equal quantity
of either surface or intensity, and the proportions of
su}’}h compound are five of perfect red to three of perfect
yellow.

7 When Orange inclines to red, it takes the name of
&earlet, poppy, &c. In gold colour, &e., it leans towards
Yellow. It enters into combination with green in
forming the tertiary colour citrine, and with purple it
constitutes the tertiary russct; it forms also a series of
warm semi-neutral colours with black, and harmonizes
in contact and variety of tints with white.

Orange is an advancing colour in painting ; in nature
it is effective at a great distance, acting powerfully on
the eye, diminishing its sensibility in proportion to
the strength of the light in which it is viewed, and it
i8 of the hue and partaies of the character of the vivid-
ness of sunshine, as it does also of all the powers of its
components, red and yellow.

Orange is pre-eminently a warm colour, being the

ual contrast in this respect, as it is also in colour, to
blue, to which the attribute of coolness peculiarly
belongs; hence it is discordant when standing alone
with yellow or with red, unresolved by their proper
contrasts,

The list of original Orange pigments is so de-
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ficient that in some treatises Orange is not even
named as a separate colour, most of them being classed
amongst the reds or yellows. The place of the original
orange pigments may be supplied by mixture of the
two latter colours, by glazing the one over the other,
by stippling, or other modes of breaking or inter-
mingling them in working according to the style or
effect required. Mixed pigments are inferior to the
simple or homogencous, in colour, working, and other
properties; yet some pigments mix and combine more
cordially than others. In oil, the compounding of
colours is more casily cffected than in water ; but even
in paint mixed with oil there will be a tendency of the
heavier component, the red—generally vermilion—to
sink to the bottom, and this tendency is of course
greater in proportion o the thinness of the paint, the
greater quantity of oil and turpentine giving greater
freedom to the particles of colour. It is therefore
necessary that the paint should be very often stirred
whilst it is being used ; otherwise, whilst one part of the
surface painted will be covered with the ycllow pigment
only, another (as the colour approaches the bottom of
the paint-pot) will be painted orange, and at last the
paint will be red only. The paint should not be stirred
with the brush, for some of the red particles will lodge
between the hairs and work out from time to time, pro-
ducing dark streaks which are difficult to remove, and
which destroy the level appcarance of the painted
surface.

CnroME ORANGE.

This is a beautiful orange pigment, and is one of the
most durable and least exceptional of chromates of
lead, and not of iron, as it is commonly called, or Mars
Scarlet—another misnomer of this pigment, which is
truly a subchromate of lead.

It is, when well prepared, of a brighter colour than
vermilion, but is inferior in durability and body to the
latter pigment, being liable to the changes and affinities
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- of the chrome yellows in & somewhat less degree, but

less liable to change than the orange oxide of lead.

Lague minérale is a French pigment—a species of
chromic orange, similar to the above. This name is
also given to orange oxide of iron and clhromate o
mercury, which is 1mproperly classed as a red wit
vermilion ; for though it is of a bright ochreous-red
colour in powder, it is, when ground, of a bright orange-
ochre colour, and affords Wig: white very pure orange-
coloured tints; it is nevertheless a bad pigment, since
light soon changes it into a deep russet colour, and foul
air reduces it to extreme blackness.

OrANGE OCHRE,
Called also Sganz‘slz ochre, &c., is a very bright yellow
ochre burnt, by which operation are acquired warmth,
colour, transparency, and depth. In colour it is
moderately bright, forms good flesh tints with white,
dries and works well, both in water and oil, and is &
very durable and eligible pigment.

OraNGE LEAD

Is an oxide of lead of a more vivid and warmer
colour than red lead, but in other respects it does not
differ essentially from that pigment inits qualifications
for working.



CHAPTER XYV.
GREEN.

GRrEEN, which occupies the middle station in the
general scale of colours and in relation to light and
shade, is the second of the secondary colours. It is
composed of the extreme primaries, yellow and blue,
and is most perfect in hue when constituted in the
proportions of threc of yellow to eight of blue of
equal intensities ; because such a green will perfectly
neutralise and contrast a perfect refigrin the proportions
of eleven to five, either of space or power, as adduced
in the scale of chromatic equivalents given in “The
Grammar of Colouring” (Vol. 186 of this series).

Of all compound colours Green is the most effective,
distinet, and striking, affecting the mind with surprise
and delight when first produced by the mixture of
blue and yellow; so dissimilar in its constituents does
it appear to the untutored eye. Green mixed with
orange converts it into the extreme tertiary, cifrine,
and mixed with purple it becomes the other extreme
tertiary, olize ; hence its relations and accordances are
more general, and it contrasts more agreeably with all
colours, than any other individual one.

It gives the beautiful verdant garb to the vegetable
creation, affording the greatest repose to the eye, and
supporting, at the same time that it harmonizes with,
the variously coloured flowers with which this garden
of the world is adorned. It is indeed in every respect
a central or middle colour, being the contrast and
compensatory of the middle primary, red, on the one
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hand, and of the middle tertiary, russet, on the other;
and, unlike the other secondaries, all its hues, whether
tending to blue or yellow, are of the same denomi-
nation.

The principal discord of Green is blue, and when
they approximate or accompany each other they
require to be resolved by the opposition of warm
colours; and it is in this way that the warmth of
distance and the horizon reconcile the azure of the
sky with the greenness of a landscape. Its less
{)owerful discord is yellow, which requires to be simi-
arly resolved by a purple red or its principles.

In its tones Green is cool or warm, sedate or gay,
either as it inclines to blue or to yellow; yet it is in its
general effects cool, calm, temperate, and refreshing;
and, having little power in reflecting light, is in a
mean degrec a retiring colour, and readily subdued by
distance; for the same reasons it excites the retina less
than most colours, and is cool and grateful to the eye.
As a colour individually, Green is eminently beautiful
and agreeable, but it is so more particularly when
contrasted with its compensatory colour, red, as it often
is in nature, and even in the green leaves of the
young shoots of plants and trees, and they are the
most generally attractive of all colours in this respect.
They are hence powerful and effective colours on the
feelings and passions, and require therefore to be
subdued or toned to prevent excitement and to preserve
the balance of harmony in painting.

Green being a compound of blue and yellow, these
colours may used to supply the place of green
pigments by compounding them according to the
manner of working.

In common oil-painting greens are formed by the
mixture of the ordinary blue and yellow pigments with
additions of white; but these arc less durable than
the original green pigments prepared from copper, of
which there are many different kinds. But the yellow
ochres with Prussian blue afford more eligible pigments
than the brighter mixtures of Chrome yellow. Cobalt
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reens, Chrome greens, and Prussian greens are names
or similar mixtures.

Brunswick GREEN.

This is one of a large class of pigments grouped
under the name of copper greens, comprehending
amongst their number Verdigris, Verditer, Malachite,
Mineral green, Schweinfurt or Vienna green, Green
bice, Scheele’s green, Emerald green, Green lake,
Mountain green, African green, French green, Saxon
green, Prussian green, Patent green, Marine green,
Olympian green, &c.

The general characteristics of these greens are
brightness of colour, well suited to the purposes of
house painting, but not adapted in general to the
modesty of nature in fine art. They have consider-
able permanence, except from the action of damp and
impure air, which ultimately turns them black, to
which they have also a tendency by time. They have
a great body, and dry well in oil, but, like the whites of
lead, are all to a certain extent deleterious substances.

EMERALD GREEN,

This is a copper green upon a terrene base. It is
the most vivid of this tribe of colours, being rather
opaque, and powerfully reflective of light, and appears
to be the most durable pigment of its class. Its hue is
not common in nature, but it is well suited for brilliant
works. It is diflicult to manage in oil, and dries
badly. The only true Emerald Green is, however, that
of chrome, with which metal nature gives the green
colour to the emerald. Emerald Green may be pur-
chased ready ground in oil; and in this condition it is
best to obtain it, as it is a very difficult powder to
incorporate with oil, and a saving of time and trouble
is thus effected. It has not much body, and the best
plan to use it is to mix a small quantity of white lead
with the first coat, using the colour by itself for
finishing ; for the admixture of white, of course, gives
the emerald green a pale hue, which is anything but
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agreeable. It is a bad dryer, and requires therefore
the admixture of patent dryers. u

CHroME GREEN.

The greens commonly so called are compound
pifments, of which Chrome Yellow is the principal
colouring substance. These are also called Brunswick
green, &c., and are compounds of chromate of lead
with Prussian and other blue colours, constituting fine
greens to the eye, suitable for some of the ordinary
purposes of mechanical art, but unfit for fine art.

There 1s, however, a true Chrome Green, or nafive
green, the colouring matter of which is the true oxide
of chrome, and, being frec from lead, is durable both
against the action of the sun’s light and impure air.
It is of various degrees of transparency or opacity, and
of several hues more or less warm or cool, which are
all rather fine than brilliant greens, and afford pure,
natural, and agrecable tints. True Chrome Greens
neither give nor receive injury from other pigments,
and are eligible for either water or oil painting, in the
latter of which they usually dry well. As already
stated, it is to this substance that the emecrald owes its
green colour.

VERDIGRIS,

Or Viride Zris, is of two kinds, common or impure
and crystallized or distilled verdigris—or, more pro-
perly, refined verdigris. They are both acetates of
copper, of a bright colour inclining to blue. They are
the least permanent of the copper greens, soon fadin

as water-colours by the action of light, &ec., an

becoming first white and ultimately black by damp
and foul air. In oil, verdigris is durable with respect
to light and air; but moist and impure air changes its
colour, and causes it to effervesce or rise to the surface
through the oil. It dries rapidly, and might be useful
as a siccific with other greens or very dark colours.
Fresh ground in varnish it stands better, but is not,
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upon the whole, a safe or eligible pigment either
alone or compounded.

MixERAL GREEN

Is the commercial name of green lakes, prepared from
the sulphate of copper. These vary in hue and shade, and
bave all the properties before ascribed to copper greens,
and afford the best common greens. Not being liable
to change of colour by oxygen and light, these greens
stand the weather well, and are excellent for the use of
the house-painter, &c., but are less eligible in the nice
works of fine art, having a tendency to darken by time
and foul air.

Prussian Greevw.

The pigment celebrated under this name is an
imperfect prussiate of iron, or Prussian blue, in which
the yellow oxide of iron superabounds, or to which

ellow tinctures of French berries have been added, and
18 not in any respect superior as a pigment to the
compounds of Prussian blue and yellow ochre. A
better sort of Prussian green is formed by precipitating
the prussiate of potash with nitrate of cobalt.



CHAPTER XVI.
PURPLE.

PurrLE, the third and last of the secondary colours,
is, as already stated, composed of red and &lue in the
proportion of five of the former to eight of the latter,
which constitute a perfect purple, or one of such a hue
as will neutralise and best contrast a perfect yellow, in
the proportions of thirteen to three, either of surface or
intensity. It forms, when mixed with its co-secondary
colour, green, the tertiary colour o/ive ; and when mixed
with the remaining secondary colour, orange, it consti-
tutes in like manner the tertiary colour, russet. It is the
coolest of the three secondary colours, and the nearest
also to black in respect to shade, in which respect,
and in never being a warm colour, it resembles blue.
In other respects also purple partukes of the properties
of blue, which is its ruling colour; hence it is to the
eye a most retiring colour, which reflects light little,
and declines rapidly in power in proportion to the
distance at which it is viewed, and also 1n a declining
light. Tt is the most retiring of positive colours.
Purple is, next to green, the most pleasing of the
consonant colours, and has been celebrated as a regal
or imperial colour, as much, perhaps, from its rarcness
in a pure state as from its individual beauty. When
‘nelining to the rose or red, this colour takes the name
of Crimson, as it does those of Violet, Lilac, &c., when
it inclines towards the other constituents, which latter
colours it serves to mellow, or fulls well into shade.
The contrast or harmonizing colour of Purple is
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‘Yellow, on the side of light and the primaries, and it is
'itself the harmonizing contrast of the tertiaries citrine
on the side of shade, and less perfectly so of the semi-
neutral érown.

Purple, when inclining towards redness, is a regal,
magisterial, and pompous colour. In its effects on the
mind it partakes principally, however, of the powers of
its archeus, or ruling colour, blue.

As the extreme primaries Blue and Yellow, wher
cither compounded or opposed, afford the most pleasing
consonance of the primary colours, so thc extremes
Purple and Orange afford the most pleasing of the
secondary consonances; and this analogy extends also
to the extreme tertiary and semi-neutral colours, while
the mean or middle colours afford the most agreeable
contrasts or harmonies.

Purple pigments are rare, and lic under a peculiar
disadvantage as to apparent durability and beauty of
colour, owing to the ncutralising power of yellowness
in the grounds upon which they are laid, as well as to
the gencral warm colour of light, and the yellow tend-
ency of almost all vehicles and vainishes by which this
colour is subdued ; for the same reason this colour dis-
appears by candle-light.

Purple, then, being a sccondary colour, composed of
blue and red, it follows of coursc that any blue and
red pigments which are not chemically at variance
may be used in producing mixed purples of any
required hue, either by mixture or by working them
together according to the method of painting in which
the colour is required. It will of course be understood
that, in such compounding, the more perfect the original
pigments, the better will be the colour produced. In
these ways, Ultramarine and the rose colours of madder
constitute cxccllent and beautiful purples, which are
oqually permanent in water and oil, in glazing or in
tint, whether under the influence of the oxygenous or
the hydrogenous principles of light and impure air by
which colours are subject to change. The blue and red
of cobalt and madder afford good purples. Good
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purples may be made by the mixture of Ultramarine ana

Vermilion, Prussian blue and Lake, &c., with varied pro-
portions of White, and the predominance of either of
the pigments which may be required to give the colour
a blue or red tendency ; whilst by the further addition
of white the various tints of lavender, lilac, &ec., are
produced. For further information as to the various
purples used in the arts, and also for an account of the
tertiary colours, we refer the reader to the “ Grammar of
Colouring.”



CHAPTER XVIL
BROWN.

As a colour, according to the regular scale descending
from white, properly ccases with the tertiary olive, the
neutral black would here naturally terminate the series;
but as, in a practical view, every class or tribe combines
with black as it exists in pigments, a new series or
scale of compounds arises having black for their bases ;
these have been distinguished by the term semi-
neutrals, comprehending Brown, Maroon, and Grey.

The term éronn has, in its widest sense, been used to
comprehend cvery denomination of dark broken colour,
and in a more limited sense is the rather indefinite
appellative of a very extensive class of colours of warm
or tawny hues. Accordingly we have browns of every
denomination of colour except blues; thus, we have
yellow brown, red brown, orange-brown, purple brown,
&e. But it is remarkable that we have in this sense no
blue brown, nor any other coloured brown, in any but
a forced sense, in which blue predominates, such pre-
dominance of a cold colour immediately carrying the
compound into the class of grey, ashen, or slate-colour ;
hence brown comprehends the hues called dun, hazel,
auburn, &c.

The term drown therefore properly denotes a warm
broken colour, of which yellow is the principal consti-
tuent; hence brown is in some measure to shade
what yellow is to light, and warm or ruddy browns
follow yellows naturally as shading or deepenin
colours, It is hence also thag equal quantities of either

F
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of the three primaries, the three secondaries, or their
three tertiaries produce variously a brown mixtuare, and
not the neutral black, &c., because no colour is essen-
tially single, and warmth belongs to two of the pri-
maries, but coldness to blue alone. Browns contribute
to coolness by contrast, when opposed to pure colours;
hence their vast importance in painting, and the
necessity of keeping tgem from other colours to which
they give foulness in mixture.

e wide acceptation of the term brown has occa-
sioned much confusion in the naming of colours, since
broken colours in which red, &c., predominate have
been improperly called brown, and a tendency to red or
hotness in browns obtains for them the reproachful
appellation of foxiness. Thisterm brown should there-
fore be confined to the class of semi-neutral colours,
compounded of, or of the hues of, either the primary
yellow, the secondary orange, or the tertiary citrine
with a black pigment, the general contrast or har-
monizing colour of which will consequently be more
or less purple or grey; and with reference to black
and white, or light and shade, it is of the semi-neutrals
the nearest in accordance with white and light.

Brown is a sober and sedate colour; grave and
solemn, but not dismal ; and contributes to the expres-
sion of strength, stability, and solidity, vigour, warmth,
and in a minor degree to the scrious, the sombre,
and the sad.

The list of brown pigments is very long, and that of
mixed browns literally endless; it being obvious that
every warm colour mixed with black will afford a
brown, and that equal portions of the primaries,
secondaries, or tertiaries will do the same; hence there
can be no difficulty in producing them by mixture when
required, which is seldom, us there are many browns
which are good and permanent pigments. (F7eld.)

Brown Pink.

This is a vegetable lake, precipitated from the
decoction of French berries and dyeing woods, and is
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sometimes the residuum of the dyer’s vat. Itis of a
fine, rich, transparent colour, rarely of a true brown;
and being in general of an orange broken by green,
it falls into the class of citrine colours, sometimes
inclining to greenncss, and sometimes to the warmth of
orange. It works well both in water and oil, in the
latter of which it is of great depth and transparent, but
dries badly. Its tints with white lead are very fugitive,
and in thin glazing it does not stand. It is not upon
the whole considered an eligible colour in general
house painting.

BurnTt SIENNA.

This pigment is the Terradi Sienna (“Raw Sienna,”
page 65) burnt, and is of an orange-russet colour. It is
richér in colour, deeper and more transparent, and
works and dries better, than raw sienna; but in
other respects has all the properties of the original pig-
ment, and is permanent and eligible wherever it may be
useful, and it is very valuable in graining. Burnt
Sienna is the best colour for shading gold; it works
well on gold leaf when mixed with a small quantity of
ox gall in water-colour painting, or with varnish in oil-
painting. When Burnt Sienna is used in shading gold,
1t should in the darkest parts be mixed with burnt
umber or vandyke brown.

UMBER.

This pigment, commonly called raw umber, is a
natural ochre abounding with oxide of manganese,
said to have been first obtained from ancient Ombria,
now Spoleto, in Italy.

It is found also in England and in most parts of the
world ; but that which is brought from Cyprus under
the name of Zurkey umber isthe best. It is of a brown
citrine colour, semi-opaque, has all the properties of a

ood ochre, is perfectly durable, both in water and oil ;
it is one of the best drying colours we possess, and
injures no other iood pigments with which it may be
mixed. Although not so much employed as formerly,
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Umber is perfectly eligible according to its colour and
uses in graining.

Burnt UmBER

Is the previous pigment burnt, by which process it
becomes of a deeper and more russet hue. It contains
manganese and iron, and is very drying in oil, in which
it is employed as a drier. It may be substituted for
vandyke brown, is a perfectly durable pigment in
water, oil, and fresco, and may be produced artificially.
It is semi-transparent, and is very useful in shading,
supporting, or deepening burnt sicnna. It gives excel-
lent stone colours when mixed with white lead.

Browx Ocure,

Sometimes called spruce ochre, is a dark-coloured yel-
low ochre. It ismuch employed, and affords useful and
permanent tints.  This and all natural ochres require
grinding and washing over to scparate them from
extraneous substances, and they acquire depth and red-
vess by burning. They form with Prussian blue a
variety of greens used in landscape painting, and they
are also of use in mixture with other colours.

Spanisa Brown.

Spanish Brown, or majolica, is an individual pig-
ment belonging to the class of red ochres; amongst
which are comprehended Indian red, light red, Vene-
tian red, Scarlet ochre, Indian ochre, redding, ruddle,
bole, &e.

These pigments are for the most part rather hues
and tints than definite colours; they are, nevertheless,
nften very valuable pigments for their tints in dead
colouring, and for their permanence.

The greater part of these are native pigments, found
in most countries, and very abundantly and fine in our
own ; but they have been produced in great variety
by manufacture.
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VANDYKE Brown.

This pigment was much esteemed and used by the
celebrated painter Vandyke, whose name it bears. It
is a species of peat bog earth, of a fine, deep, semi-trans-
parent brown colour. It is said to have been brought
from Cassel, and this seems to be justified by a com-
parison of Cassel eartk with the browns of Vandyke’s
pictures.

The Vandyke Browns in use at present appear to be
carthy pigments of a similar kind, purified in grindin
and washing over: they vary somectimes in hue ang
in degree of drying in oil, which they do in general
but tardily, owing to their bituminous hody, and are
durable both in water and oil. Vandyke Brown is
quite transparent, and is very much used by grainers.

Pcrrre Browx.

This is a pigment of a reddish-brown colour, not so
ure as Indian red, and is very uscful for outside work.
n general tone it resembles a mixture of vermilion

and black, by which it may in fact be imitated. It
should not be mixed with linseed oil, by which its
drying is impeded : boiled oil, with a little varnish,
should therefore be employed, a small quantity of
dryers being added, in order that the paint may present
o uniform appearance when dry.



PART III.
OF GRAINING AND MARBLING.

CHAPTER XVIIIL.
GRAINING.

GRAINING is the imitation of the natural veining, curl,
&e., of woods, and is performed in the first case by
laying an opaque ground in strong oil paint of the
general colour of the wood to be imitated, but lighter,
and, when dry, covering this with a coat of transparent
colour, of the proper hue and full depth, prepared
either with turpentine or water colour.

The operations which are given in detail in the
description of the methods of imitating the various
woods are performed with common brushes, and as
soon as the latter coat is dry the process called the
over-graining is commenced. This is executed by a
variety of tools, consisting of broad, flat, and thin
brushes, used either spread, turning the hand, or edge-
wise,—hair pencils of various sizes, combs, and rubbers,
which being, as occasion requires, dipped into turpen-
tine or water, are passed quickly and lightly over the
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graining as required, and exhibiting the ground be-
tween; the various lines, eyes, veins, knots, &c., are
then touched and re-touched until the desired effect is
obtained, the work being subsequently varnished.

Of course the skill and practice of the grainer is
greatly called into requisition in these operations, which
are so admirably performed by some as to imply, in
(sipito of much that has been said to the contrary, a

egree of taste, observation, and dexterity of hand that
places this art in rank far above that of plain painting.
The process is apparently modern, and is said to have
been first practised in this country, where the best
workmen are to be found.

The grainer, however, who has the ambition to rise
above mediocrity must bear in mind that he will not
accomplish his object by merely following the written
instructions here given, by copying the examples, or
even by following the generally accepted pattern adopted
by the mass of painters. He must think for himself,
must examine and carefully study nature, and in this
way he will understand the exact character of each
wood, and will be able to produce good and natural
representations of it.

We give, in a subsequent chapter, an account of the
structure, growth, and ornamental characters of the
various woods, to which we ask the special attention of
our readers; and we would further suggest that each
grainer should form for himself a small collection of
specimens of woods, which he may do at a very small
outlay. He may, for instance, purchase a few feet or
50 of veneers cut from each of the woods named, or
such others as he can obtain. These may be glued,
either by himself or any cabinet-maker, on common
deal boards, and Frencg polished or oil rubbed; an
excellent set of examples of the most perfect character
will thus be obtaineg, the uses of which will quite
compensate for the trifling cost and small amount of
trouble by which they have been obtained.

The plain painter having previously given the new
wood three or sometimes foulé coats of paint, the grainer

¥
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commences his work by laying what is called the
graining ground, which differs in composition accord-
g to t%xe wood to be imitated. The following colours
and methods of manipulation are those adopted by a
London grainer of eminence, and the hints given may
therefore be depended upon.

Biep’s-Eve Marre.  (Plate I.)

The ground is to be mixed of White lead and Vermi-
lion, of which, however, only sufficient must be used to
neutralise the blue tinge of the White lead, but not to
give it a pink tint. The mixture must be rather
“oily,” that is, it must contain a good quantity of oil,
in order that the graining colour may not be so much
absorbed as it would be if the surface were flatted,
that is, coated with colour mixed principally with
turpentine.

n order that the graining colours which are mixed
with beer may adhere to the ground which has been
painted in oil, it is necessary that the surface should be
prepared. This is done by passing over it with a
sponge moistened with beer and rubbed with whiting ;
when this is dry, the distemper colour will work free
over the oil, and will adhere to it. This process 1s
called cissing.

The graining colour, which is to be ground with
beer, consists of Vandyke Brown, or Raw Sienna and
Vandyke Brown, or Brown Lakc and Drop Black, or
gimilar colours, according to the tint required, whether
brown, yellow, or black maples.

With a tool lay the colour over the whole panel, and
work it level with a hog-hair mottler—a flat tool
mounted in tin; then take out some lights from the
still wet colour by dabbing it with the mottler, at the
same time drawing it along, by which means the colour
is removed in certain places.

Boften the whole with a badger softener, which is a
broad flat brush, the hairs of which are so set that they
read outward, and may thus be rapidly and lightly

wn over the work without leaving any brush marks,
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at the same time softening down the edges and other-
wise smoothening the whole. Next, with a thinner
mottler work round the edges of the lights, giving a
pointed tendency to their forms, at the same time filling
in the finer work in the darker spaces. When this has
again been softencd, take a hog’s hair dotter—a short
round brush, which may be obtained of an even form at
the end, or somewhat pointed, or the latter form may be
given toit by singeing against a red-hot iron—and with
this draw from the lights to the darker parts of the work.

This part of the process must be done very rapidly,
as it must be completed whilst the colour is wet ; it is
therefore obvious that such a portion only should be
taken in hand as can be completed at once.

The next process is that of over-graining. The
heart, which is indicated by numerous fine lines, which
spread over a portion of the work in graceful wavy
curls, can be produced by a sable pencil dipped in Vene-
tian red, Indian red, or any other suitable colour mixed
with beer; or an easier methodis touse a red chalk pencil :
but for larger surfaces an implement called the *sable
tube over-grainer” must be used; this consists of a
number of sable pencils fixed in one broad tinned handle.

The *““eyes” are now to be added. The following
method will be found very effectual :—Roll a piece of
cloth, previously saturated with the over-graining
colour, until a point is formed ; this point must however
be open, like the aperture in a funnel, but it must be
semicircular in shape, and with this the impressions
are to be made at the points marked by the dotter.

The over-graining of maple should be done on the
same day as the mottling. When the graining is guite

-dry, it 1s to be varnished, a light varnish being used ;
.and it is to be noticed that all graining executed in
%distemper should receive two coats of varnish. ‘

Porrarp Oax. (Plate IL.)

The ground for graining this wood varies according
to the exact tint required; it is composed in the present
examble (Plate IL.) of White lead and Yellow Ochre, or
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Venetian Red and Yellow Ochre, and the various tints
resulting from the mixture of these, or Orange Chrome
in different proportions with White lead may be used; for
it must be understood that the tone of the whole work in
graining isin a very great degree influenced by the colour
of the ground. The ground in this, as in the last example,
should be rather oily ; the cissing,'however, should be
done with whiting and water instead of beer. The
graining colour is to be made of Vandyke Brown,
mixed entirely with water, the work being rubbed in
with the tool and mottler, as already described.

Next, with a tool dipped in a very dark mixture of
the graining colour, dab patches on the wet work where
the knots are required to be, then with a damp coarse
sponge dab the dark knots well over, and with snother
piece of sponge draw round the knots, connecting
them into groups.

In commencing the over-graining next day, pass over'
the whole with the same colour as before, but very
much thinner, and with the softener draw the colour
into the groups of knots; next take out some lights,
and nicely soften the whole in every dircction with the
badger softencr.

In first-class work, before over-graining dip a small
sable pencil in Vandyke Brown, and draw fine freo
veins from each of the groups of knots to the others, or
to such spots as will allow of frec play of the lines.

By using water only in mixing the graining colour,
the grainer is enabled to over-grain without previoual
applying a coat of varnish to bind the work, whici
would be necessary before he could apply a second
wash, if beer had been used in the first colour., When
dry, two coats of pale oak varnish arc to be applied,

Satin Woon.  (Plate IIL.)

The ground for satin wood is to be composed of White
lead, just tinted with Chrome Yellow, Raw Sienns, or
Yellow Ochre. The work is to be “cissed in” with
whiting and beer.

The graining colours may be made of either of the
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following pigments mixed with beer :—Middle Chrome
and Drop Black, Vandyke Brown, Raw Sienna and
Vandyke Brown or York Brown: the work is to be
rubbed in level with a tool and hog’s-hair mottler.

Now moisten a rather coarse sponge in beer, and
draw it down the work so as to leave it in rather broad
streaks running in a slightly wavy or oblique direction,
and soften the work with the badger softener.

Next, with a clean moist came%s hair mottler, work
down the edges of the streaks with a jerking movement,
so as to give that varied and fanciful appearance so
much admired in the natural wood.

The over-graining colour is to be mixed in beer, and
is to be composed either of tints of Vandyke, York
Brown, and Black, or other pigments of similar cha-
racter, but differing from those used in the ground.
The heart must be done with a small sable pencil, the
work being slightly brushed up with the badger.

The rest of the over-graining is to be done with a
sable-tube over-grainer, or with a sable flat over-
graiger, the hairs of which have been separated with a
comb,

Manocany. (Plate IV.)

There are many shades of mahogany; the following
are however the colours generally used, and these may
be varied according to taste, or may be darkened by
the addition of pigments of a deeper hue. The ground
colour is to be mixed of Venetian Red, Yellow Ochre,
and White lead ; or orange chrome may be substituted
ﬁllow ochre, the cissing being done with whiting and

er.

The graining colour is to be made of Vandyke Brown,
Vandyke Brown and Black, Burnt Sienna and Black, or
Vandyke Brown, to suit the ground. The colour, which |
is to be mixed with beer, is to be rubbed in dark with
the tool and mottler, then with a clean and moist
camel’s hair mottler proceed according to the method
described in relation to satin wood ; or, to produce o
feather or curl, draw the colour with the buggar from
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the sides towards the middle of the panel. Much taste

and skill are required in the next process, which consists
- in working up the feather or “curl;” this is done by

gathering up, as it were, the grain from cach side to

culminate in the middle, working towards a point which
- must become more and more elongated.

The process and effect are difficult to describe, but the
workman is advised to adopt nature as his model ; and
when he once understands the result to be attained, and
the means at his disposal, he will, with a small amount
of perseverance and industry, soon discover the method
of working by which he may best achieve his purpose.

The curl and mottling of satin wood are so much
like those of mahogany that the same manipulative
processes can be adopted for both, with the exception
that the “ pattern’ in the former is smaller than that
in the latter. '

The over-graining colour in mahogany is made of
Vandyke Brown, or Vandyke Brown with a little Crim-
son Lake. The tools used are the hog’s hair or sable
over-grainer and a small over-graining comb. In a
curl or feather the over-graining must follow the
direction of the curl, rising from the centre and
becoming gradually more pointed until it is lost in the
general mottling of the wood: if the wood is to be
mottled only, the over-graining must run in the
direction of the mottling.

Should the work, when finished thus far, be found
too light in colour, or not sufficiently rich, it must be
varnished or ‘“megilped,” the megilp being made of
boiled oil and turpentine. When this 1s dry, a
mixture of Brown Lake and black, or Burnt Sienna and
black, or Vandyke Brown and Crimson Lake may be
rubbed over it, until the required tint is obtained ; the
whole is then to be nicely stippled with a softener, and,
when dry, is to be again varnished.

Warxur. (Plate V.)

The ground for walnut is mixed of Venetian Red,
Yellow Ochre, and a small quantity of Burnt Umber
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with White lead ; the work is then to be *cissed in
with whiting and water.

The graining colour is to be Vandyke Brown mixed
with water: it is to be rubbed in with a tool and
mottler, then mottled in the manner described in the
first process for Maple, and well softened.

en the colour is quite dry, take a sponge dipped
in beer, and damp the whole well with it; and when
this is dry, commence the over-graining. The colour
for this process is Vandyke Brown and Drop Black
mixed with beer.

With a light tint of this mixture, just sufficient to
show, and a hog’s hair over-grainer sketch the general
design of the grain, and soften. When dry, with the
same tools, the over-grainer being divided by a comb,
and with a darker shade of the same colour, work up
the %raining to the required design, softening con-
tinually during work. After this, a good effect can be
produced by dabbing the work with a damp piece of
coarse sponge, and then softening upwards, or in the
direction taken by the grain.

In superior work the above must be varnished, and,
when dry, the whole is to be washed over with Vandyke
Brown or Burnt Sienna and water; it is then to be
mottled and well softened ; after this it is to be var-
nished again.

Wainscor Oax. (Plate VI.)

The ground for wainscot oak is Yellow Ochre and
‘White lead, or Venetian Red, Yellow Ochre, and White
lead, &e. The graining colour is a mixture of turpen-
tine, linseed oil, patent driers, and raw or burnt
umber with black, according as the oak is required to
be light or dark.

The work is to be well rubbed in, level and clear;
then, with a gutta-percha comb, pass over the parts
required to be veinm{) ; then, with a steel comb, repeat
the}?rocess with a wavy motion.

ext wrap a piece of soft rag over the thumb, or
over a piece of horn (called a “thumb-piece ™) shaped
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like the end of the handle of & spoon, and wipe out the
light markings, taking care that no dark edges are left

‘ wﬁere the colour is wiped away—a result which is
achieved by moving the cloth over the thumb or
thumb-piece after each stroke.

The over-graining is now to be commenced by well
damping the work with a sponge dipped in fuller’s
earth, pipe-clay, or whiting and water. The colour
to be then used is Vandyke Brown mixed with water,
and applied with a broad hog’s hair over-grainer, to be
drawn straight down the figured work. On the stiles,
&e., of doors a mottler may be used in order to darken
certain parts, the whole being well softened and sub-
sequently varnished.

Rosewoob.

There is so great a variety of form in the colour of
this most elegant wood, that it is almost impossible to
find two specimens alike. This renders it all the more
necessary that our advice, to obtain various specimens
of veneers, should be followed, in order that the general
character of the curl may become thoroughly impressed
on the mind. The learner will by this means form his
sgle upon the variety in naturc, and will be more
likely to produce varied and truthful representations
than if he trusted to his own fancy to design the
woods.

The ground is prepared with Vermilion, Lake, and
Flake White, mixed into a rosy tint, partaking more of
pink than scarlet. 'When the ground is quite dry and
smooth, take Vandyke Brown nearly opaque, and with a
small tool spread the colour in various directions over
the ground, then with another dry tool beat the
colour, whilst wet, against the grain—that is, in the
opposite direction to that in which it was laid on.

efore the colour is dry, take a piece of wash-leather,
spread over the thumb or thumb-piece, and with great

om take out the lighter veins; have ready the
darkest tint of Vandyke Brown, and with a sable pencil
give free and strong touches under the parts taken out
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with the leather, and in other parts where required ;
blend off the whole with a badger-softener, and varnish
when dry.

Another Rosemood.—This method will produce a wood
of a more brilliant character. The ground is composed of
Lake, Vermilion, and White, which must be allowed to
become perfectly dry before the work is proceeded with.
The graining colour is formed of Vandyke Brown and
Rose Pink, ground very finely in beer ; this is laid on
with & common tool, but not too thickly ; then taking
a common quill, draw the feather in various directions
over the wet colour, giving the hand a tremulous
motion in parts where it is desired to give a wavy
appearance to the grain; then take out the small
bright lights with the wash-leather or cloth, and
afterwards blend the whole with the softener. When
this is dry, which will be in a few minutes, give
very dark touches under the light parts with Vandyke
Brown and Rose Pink nearly opaque. The whole is,
of course, to be well varnished when dry.

Another and lighter Roserood may be represented in
the following manner :—The ground is formed as in the
last specimen, the graining colour being Vandyke
Brown and Rose Pink. This is put on, not in a mass,
but with an over-graincr like a wide-toothed comb.
The grain is to be spread on in streaks in a curled
direction, as if winding round a knot. When this is
nearly dry, it is to be passed over across the grain with
a rather coarse graining-comb, and some gark veins
curling down the length of the wood are to be added.
The work will be completed by subsequent varnishing.

Another excellent Roserood—.The ground is Chrome
Yellow, Vermilion, and White lead. The graining
colour is composed of Ivory Black, with Burnt Sienna
i,v,round very fine, the whole being well softened after
aying on. When dry, over-grain in a curly figure
with a small graining-brush and ivory black ; shadeu
the knots with a camcl’s hair brush, and finally glaze
with Rose Pink.
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Having thus described, as far as possible, the
manipulative processes employed in the imitation of
woods, we shall now give the colours only which are
used in representing others, leaving the grainer to
adopt the methods already indicated, according to the
work to be done,

Yemw-tree.—(1.) Ground, Raw Umber mixed with
White lead. Graining colour, Vandyke Brown and
Burnt Sienna in equal parts, and ground in beer ; add a
small quantity of Raw Sienna. The knots and other
markings to be worked with the graining colour when
that previously laid on has become thoroughly dry.
(2.) Ground colour, a mixture of White, Yellow Ochre,
and Venetian Red. Graining colour, Vandyke Brown
and Burnt Sienna, in beer, with a small quantity of
Raw Sienna. The cyes or knots as above.

Hairmood.—(1.) For the first coat, mix a light grey,
of White lead, ground in boiled oil, with a very small
Il)‘ortion of Prussian blue, and mixed with turpentine.

he ground colour is the same, very much thinned with
turpentine. The graining colour 1s the same, with the
addition of a little more Prussian blue, and applied
with a feather in long veins. The over-graining is
done with the ground colour. (2.) Ground colour,
white lead, tinted with equal quantities of Prussian
Blue and Black, and thinned with turpentine. The
graining colour is a mixture in ale of Prussian Blue
and Raw Sienna.

Graixing AND Marsring By Mrcnanican Meaws.

With the view of aiding the grainer and marbler,
graining and marbling rollers have recently been
mtroduced. These consist of cylinders fixed in frames,
by means of which the pattern engraved on the rollers
is repeated. They are no doubt efficient in certain
classes of work, but the use of them does not come
within the scope of this manual.



CHAPTER XIX.
MARBLING.

WE have in the chapter on Graining recommended
the student to obtain pieces of veneers and to use them
as examples for his work. It is not quite so easy to
obtain specimens of marbles, but still they may be had
at the various marble works in and about London and
most large towns, whilst fine specimens may be seen in
the Geological Muscum in Jermyn Street. It is much
to be desired that the various trade-unions throughout
the country would add to the many excellent objects
they have in view that of promoting the technical
education of their younger members, and this might be
materially aided by the formation of collections of the
various raw and manufactured materials, such as, for in-
stance, specimens of woods and marbles; for although
neither graining nor marbling are to be absolute and
servile copies of single specimens, but rather general ren-
derings of the natural features, still this can only be ac-
complished by one who possesses the knowledge of what
are the peculiarities of those natural features, and the
precise points in which one may differ from another. This
education can only be obtained by careful and accurate
study from natural specimens. We give the method of
imitating some of the most generally used marbles.

SiexyA Marsre. (Plate VIL)

The ground of Sienna marble is White lead : the work
is then to be evenly gone over with white paint mixed
with equal quantities of turpentine and oil.  After this,
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mix two light tints, the one consisting of Yellow Ochre
and White lead, and the other of Vermilion and White
lead, both mixed with equal quantities of oil and tur-
pentine, and with separate tools dab patches on the
white paint whilst yet wet, and with a brush well
soften the patches together, great care being taken not
to allow the red tint to be too dominant.

On a palette, on the side of which is placed a tin
dipper containing turpentine, place a small quantity of
Blue Black (the oil colours sold in collapsible metal
tubes are the best for marbling) and a small quantity
of Purple Lake ; then with a sable pencil dipped in
turpentine take a thin wash of the blue black and vein
on the wet work, and soften ; then work up the veins
further with more Blue Black, so that the colour may
be a little darker, but still thin ; after this, with a flat
camel’s hair fitch dipped in turpentine, and a small
quantity of the Purple Lake and Blue Black mixed,
apply very thin washes in some of the open spaces, and
soften lightly. When dry, put in whites, with White
lead mixed with turpentine, using a sable pencil, and
subsequently softening the work with a badger. When
the paints are quite hard, apply a light varnish.

Itarian Pivk Marsre.  (Plate VIIL)

Over a white ground apply a coat of white paint as
in the last case, compound tints of Ultramarine and
‘White lead, and Vermilion and White lead, each bein
mixed with equal quantities of oil and turpentine, an
with these dab patches, as already described, and soften.

On the palette place some Indian Red, and with a
small pigeon feather dipped in turpentine, and some of
the Indian Red, work the pattern and well soften.
‘When this is dry, mix some White lead mixed rather
thinly with turpentine, and flat the whole of the work ;
then with a feather dipped in turpentine scumble over
the work, and subsequently put in whites with White
lead and turpentine. When the work is perfectly hard,
it is to be varnished.
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Verpe Antique. (Plate IX.)

The ground of Verde Antique is either black or dark
green, the marbling colours being dark brown and
reen. Scumble over the work with these, then with
%runswick reen and White lead scumble over again
and soften with a badger ; next with a fitch paint masses
of white of various shapes, squares, irregular triangles,
&c., and similar masses of black, as in the illustration.
The student may here be reminded of the difference
between scumbling and glazing: in the latter, the
colours are thinly mized so as to be transparent ; in the
former, the colour is mixed thick, and thinly spread or
frubbed on it with a hard brush.

Ecypriax GrREEN MARBLE.

This marble in colour nearly resembles the Verde
Antique: it is a superior serpentine; and there are
several sorts, which are called by different names, which
would be of but little service to the painter, as they are
all for his purposes comprehended under the above title.
‘Egyptian Green differs from Verde Antique in the form
of the veins, which run in a more horizontal direction,
having a greater quantity of small fossil substances
'mixed with it, and the dark veins frequently running
in streaks which often appear as if broken by violence.

SERPENTINE.

Of the whole of this class of marbles Mr. Whittock,
Lin his ““ Painter’s and Glazier’s Guide,” says, ¢ The same
‘kind of marble, though not so variegated in vein or
. colour, is found in Germany, Russia, and England. It
‘is called serpentine from its supposed resemblance
“to the skin of the serpent, and in its rich variety of colour
"and almost indestructible hardness, and is therefore emi-
nent%v suitable for architectural ornaments.
~ “Noble or Precious Serpentine has nearly the same
,appearance with the green marbles of the Kast, called
E‘,Egyptia.n Green. The green is generally the cold

~~"our of the leek, but varies in shades, some appearing
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in the darkest olive. The veins which appear black
sometimes run in a horizontal direction, and then sud-
denly break and appear nearly upright ; in other cases
they seem to have undergone a violent concussion,
and become -broken and shivered to small pieces.
It is the business of the geologist to explamn the
cause of this appearance in one of the most solid of
minerals : it is sufficient for the painter to note the
character, so as to reproduce it as far as possible by
means of his art.

“The common Serpentine is found in great abundance
in the Isle of Anglesea. It is not so bright orso varied
as the precious; the dark shades of green are much
broader, and the light veins not so fine and reticulated,
and consequently the fossil remains that are white
show more distinctly in small, long, square pieces of
various sizes and forms. The black vein is so mixed
with the darkest shades of green as to be scarcely
perceptible in some instances; and this renders the
marble somewhat dull, and not fit for ornamental
painting.”

The mode of producing all the green marbles, both
in oil and distemper colour, must be the same as that
directed for Verde Antique. The ground must in all
cases be black, and the different shades of green must
be formed by scumbling the white over the black, more
or less thickly according to the variety of shade re-
quired, and, when the whole is finished, glazing with
green according to the tint of the marble.

Wuirte-veEixep Mannre.

The ground for this marble is White laid perfectly
smooth : the first vein will be found, on inspecting a
specimen, to be very faint; it is (says Mr. &hittoek)

e broad vein of the mica seen through a great depth
of the semi-transparent body of the white. 'Ighe shadows
of white always partake of a yellow hue, and thus the
faint vein will appear of a reddish grey, which is
formed by mixing white, black, and Indian red to a
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’proper tint. This must be scumbled or spread very
'thinly in the forms that it is intended that the veins
"should take. In relation to the formation of marbles,
it must here be observed, that they are beds of rock
that are veined by metallic or other substances running
amongst them, and that the veins always run in the
direction of the strata, precisely as thin streams of
water would if poured upon an inclined plane, such
as the top of a table slightly raised on one side.
If this experiment is tried, it will be found that the
streams, if they commence regularly, will, from some
inequalities of the surface, soon alter their course
and turn in various directions, sometimes joining
together, forming a sort of star, and then spreading
into finer threads, while others will join and form a
thick vein, but still running in various forms towards
the bottom. This is precisely the way in which the
various substances spread themselves on the limestone,
of course penetrating the surface and interspersed with
the strata.

From this experiment, the painter will see that
however ke may vary the direction of the veins, they must
all appear to be travelling to the samne point by different
roads, and nothing can be more contrary to nature than
those violent and eccentric breaks which painters of
veined marbles usually practise. This will apply to
all marbles, except Porphyry, Black and Gold, and
Florentine.

(1.) The first broad vein of the marble having been
rather faintly painted, the veins ncarer the surface are
next to be put in. They are made a little darker by
the addition of Black, and are to be drawn very thin,
taking the dircction of the broad faint vein, and being
divided according to previous studies from nature.
The veins which are nearest the surface must, of course,
be darker than the others; and the colour may be
darkened and warmed by the still further addition of
black, with a little lake and blue. This vein should be
drawn with a fine sable pencil very thin, and made to
.take nearly the direction of the {ast veining. Only
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very little is required, but it must be put in with spirit
and skill, and the beauty of the work will thereby be
greatly enhanced.

The whole of these veins are put on one upon the
other whilst wet, and blended together with the badger
softener. When quite dry the dark vein may be re-
touched either Whglly or in parts.

(2.) Lay on a ground of \{”hite, and put in the veins
with a marbling crayon or camel’s hair brush whilst
the ground is wet, and soften with the badger. This
is of course a much inferior method to the above, as
the different degrees of depth of the veins, and the pale
smooth portions caused by the confluences described,
are not as well represented.

FLORENTINE MARBLE.

The ground for this marble is White, Indian Red, and
Black, mixed together to form a very light reddish
neutral tint. The veins are Umber or Burnt Sienna :
they are laid on very irregularly, while the ground
colour is wet; sometimes they are very close together,
and then seem to break suddenly into the forms of
rocks or ruins—an effect which must be studied from
natural specimens, and must be imitated by hand.

Brack-AND-GoLp MARBLE.

(1.) The ground is Black: paint the large spots
from which the fibrous veins are to run with Yellow
Ochre and White, the bright tone of which must be
heightened by the addition of a little Vermilion. These
masses must {e dabbed with freedom upon the ground.
with a brush full of colour, and, whilst quite wet,
threads must be drawn from them in all directions,
some of course being larger and thicker than others.

A white vein is sometimes seen running in the
deepest parts of the black, with small threads attached
to it, crossing each other and the yellow veins in all
directions. Care must be taken that the threads are
connected with, and run in some degree in the same
direction as, the thicker veins. Igfr the ground of
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F this is properly prepared, the yellow and white veins
may both be painted at once in oil colour..

(2.) In cabinet work, most beautiful imitations of the
finest specimens of this marble may be produced by
spreading a leaf or two of gold in any part of the work
where the gold, and silver leaf where the white, veins
are intended to run. The black ground is then to be
rather thickly painted over the whole surface, covering
the gold and silver leaf ; and, after the colour has been
on a short time, take a round-pointed bodkin, or similar
implement, and draw the colour in small reticulated
veins from off the gold and silver leaf—the metal will
then show in fine lines; the larger masses are to be
wiped off with the wash-leather spread over the point
of the thumb, or a piece of wood. When the black is

.dry, the yellow and white veins are to be painted as
 before directed, and drawn over the gold and silver,
{ which will by this means show through them, and give
great brilliancy water when the work has been subse-
quently varnished.

(3.) Paint the ground a deep Ivory black ; put on the
veins in White, Yellow Ochre, and Burnt and Raw
Sienna, using a camel’s hair brush; glaze the spaces
between the veins with a thin coat of grey or white,
over which pass a few white veins. The veins may also
be put in with gold leaf.

PorruyrY MARBIE.

Mix the ground colour of Venctian Red with a little
Vermilion and White, until it is of the tint required.
The first layer of spots is produced by sprinkling in
the following manner :—Mix some of the ground colour
with a larger quantity of white, in a paint-pot, and
use a large brush which has been well worked in the
colour ; hold the palette knife over the paint-pot, and
press the hairs of the brush against the cdge, so that
as much as possible of the colour may be forced out of
it; then, taking the handle of the brush between the
palms of the hands, roll it to and fro with & rapid
motion, the ends of the hairs being below the level of the

G
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top of the paint-pot, but not touching the paint—this is
called “wringing out” the brush—and a further
quantity of the paint will be thus discharged; now
hold a stick firmly in front of the work, and strike the
handle of the brush against it; the colour that still
remained in it will thus fall on the surface in a variety
of small dots. Great care on the part of the painter 1s
necessary at this stage, so as to distribute the spots
equally ; otherwise, whilst one part of the work will be
left only partially spotted, othcrs may be so thickly
covered that the drops will become confluent and not
be visible as spots afterwards.

‘When this work has become sufficiently dry, the
sprinkling may be repeated, by dipping the bruch into
a colour rather deeper than the ground: it moy be
Indian red, with sufficient White to give it a body.
The sprinkling with this colour musi be done very
sparingly, and rather more in some paits than others.

The last sprinkling is to be done with a clean small
tool dipped in white paint only, and the spots are to
be very fine; as much colour, therefore, as possible
should previously be removed from the brush, and it
will be found that, when so little colour remains in the
brush that it will scarcely mark a board when rubbed
on it, there will still be enough to produce the fine dots
when struck against the stick. The stick should be
held at some distance from the work, as the farther
away the finer will be the dots. In imitating some
specimens, the three layers of spots are laid om, and,
in addition, a narrow opaque white vein is to be
run amongst the spots; from this transparent threads
are drawn in various directions: these cannot be added
until the whole of the sprinkling is quite dry and hard ;
they must then be formed with a sable pencil, and the
threads drawn out with a feather.

Ecyrrian Porruyry.

The ground for this rare and beautiful marble is
composed of Vermilion and White lead. A tint of
Indian Red and Lake is then sprinkled over the ground
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y striking the handle of the brush containing the
colour against a stick, and turning the wrist whilst
striking ; some of the dots will thus become elliptical
instead of circular. The sprinkling of the brush must
be spread in cvery direction, and the spots will, as
already explained, be larger as the brush is struck
nearer to the work, and smaller as the distance is
increased. The darker spots are a strong tint of
Lake, sprinkled on the previously made spots by striking
the brush very smartly once or twice over that part of
the work where they are required. The whole must
then be left to dry; after this, a light blue tint must
be sprinkled very lightly over different parts of the
urface, but in no part so thickly as to overpower the
ed. The larger spots are to be done with white
pplied with a sable pencil near the darkest sprinkling.
Dark spots of a tint formed with blue and lake are now to
be added, and the work is to be completed by white
veins drawn with a fine camel’s hair pencil.

Brue-ann-GorLp MARBLE.

The ground for this marble is a light blue; and when
this is quite dry, dab on in separate patches Light Blue,
‘White, and Prussian blue, leaving portions of the
ground visible. Soften these patches together, and
then vein in every direction with white, and fill up
some of the irregular spaces with yellow or gold paint,
snd finally add fine white veins.

Brue Rusy-sporTED MARBLE.

This and the two following marbles are given by Mr.

Thittock in his description of the Oxford Collection
bf Marbles. The BDlue Ruby-spotted marble comes from
Switzerland ; it is a light-coloured, beautiful marble,
which may be introduced either in large or small
‘masses with equally good effect.

The ground for this marble is a very light blue, with
'a few patches of white in those parts where the yellow
spots are afterwards to appear. Both the blue and
white of the ground must 2be quite dry before any

G
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marbling colour can be applied. A bright tint of
Prussian blue and White may be painted on in spots
over the blue ground, and above this, whilst wet, a few
touches of a darker tint must be laid on in large
spots sufficiently apart from each other to allow the
first tint to be seen between them.

The yellow spots may now be applied over the white
ground; this is done with King’s Yellow mixed with
a little vermilion. The work must be left to dry
before it can be proceeded with. The surface being
quite hard, paint the dark red or ruby veins with
a tint of Lake and blue. Thisis rather dotted than
painted over the blue, taking care to avoid the yellow.
These marks in some places are quite red, and for
these Lake alonc is used. As soon as the ruby
tint is applied, mix a much stronger tint of Lake and
blue, and draw the strong markings over the Lake -
these lines are drawn out in a long succession of spot.
over the blue. It is impossible to give a verba.
description of the manner of applging the tints in the
various markings of this marble; but the painter wh.
keeps the general character cannot greatly err fromw
nature.

This is a most excellent pattern for distemper colour
The ground is white: the light blue is white and
Prussian blue; this may be sprinkled with a large
brush. The darker spots are a tint with a little more
blue than the first.

BrLue-vEINED Swiss MARBLE.

This marble is exceedingly splendid in colour, and
not very difficult to imitate. The ground is white.
Light b{ue spots or broken streaks are drawn over the
ground, so as to let the white be seen between them.
The bluc must be omitted on that part of the ground’
where the yellow markings are secen. On these spaces
a tint of King’s Yellow is painted, and on this tint broad
spots or touches of Burnt Sienna. The work must then
be suffered to dry, after which the purple tint may be
applied over the blue spots; this tint is Lake and Blue,
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the marking upon it is black : a glaze of Burnt Sienna
in different parts will give variety of tint to the repre-
sentation.

To execute this marble in distemper the blue may
be sprinkled upon the ground with a large brush. The
yellow is King’s Yellow, touched up with Lake; the

purple tint is Indigo mixed with Rose Pink; and the
darkest markings are Black.

DovE-COLOURED SrorTED MARBLE.

This differs from the Dove marbles commonly seen
by the contrast of the strong dark and light spots, and
the interspersion of thin light veins. Dove marbles
are used to heighten the effect of White-veined or
statuary marble in sepulchral monuments, &c. The imi-
tation 1n painting is mostly required for chimney-pieces

: common dark work, for which it is very appropriate.
The ground for this marble is a light grey formed
ith Black and White, mixed to the tint required ; the
rinklings on the ground are done with a very dark
pt formed of the same colours. The large spots are
ack, laid upon the sprinklings while wet with a
ble pencil. The white spots and the veining may
~ be painted while the dark sprinkling is wet, as
gy will then blend with it and have a more natural
ect than it would if they were painted when the dark
rinkling had become dry.

The process and colours are the same if the work is

juired in distemper; but asit is so easily and quickly

rformed in oil, it is seldom that distemper colour for

dark and common a marble can be used with
lvantage.

Dove MArsnrr,

For the ground of this marble two or three coats of
zood Lead-colour should be laid, and these should each
nicely smoothened with glass paper. The colour
for marbling is the same as the ground, but
ned with turpentine. In order that the work ma
satisfactorily blended whilst wet, only a
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portion must be taken in hand, the whole being
executed piece by piece until complete. The marblin
colour having been rubbed over a certain portion, smaﬁ
specks representing fossil remains are to be formed in
it with a whitish tint, and these must be blended
into the colour, but not so much as to lose their
distinctions. Veins of various sizes are then to be put
in with the thinned ground colour, using a small sash
tool, distributing them with taste, and interspersing
them with very fine veins. The colour is then to be
made lighter by the addition of White lead, and with a
feather dipped in this colour the broader veins are to
be passed over, thus forming numerous thread-like
veins. Next, with thin white in a camel’s hair pencil,
pass partly over the same veins with short thick
touches, which may be continued in the narrower parts
with a fine striping pencil. When the work has
become quite hard it should be smoothed with very
fine glass paper before being varnished.

JAsPER MARBLE.

The ground is composed of Venetian Red, Red Lead,
and a small quantity of Chrome Yellow, mixed with oil
and turpentine in equal parts. Or additional brilliancy
may be given to the colour by Vermilion or Lake,
instead of Venetian Red. While the ground is wet,
dab on spots of White, using either a piece of sponge or
a tool, and soften with a badger, subsequently repeat-
ing the white touches in parts to give them increased
brilliancy. Spots of blue, brown, yellow, &c., may
be added in the same manncr. When nearly dry,
veins and threads may be put in with a camel’s hair
pencil.

GRANITE.

Granite is a well-known igneous rock, composed prin-
cipally of three minerals—Quartz, Felspar, and Mica
—united in a confused crystallization, that is, without
any regular arrangement of the crystals. The fol-
lowing is the order in which the ingredients are pro-
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portioned :—Felspar, Quartz, Mica. The name of the
stone is derived from its granular formation.

There are very many kinds of granite used in the
arts. Amongst these are the gray, red, green, violet,
rose-coloured, &c. Those best known for architectural
purposes are the gray Aberdeen Granite and the
reddish-coloured Peterhead Granite.

(1.) For the gray Granite the ground is a gray,
mixed of black and white, and, over this, spots are to be
splashed with black and white, used separately, the work
being carried on as described in relation to Porphyry.
(2.) For the various shades of Red Granite the ground is
composed of Venetian Red and White, the spots being
Black, White, and Vermilion. In the same way any
of the other kinds may be represented.



CHAPTER XX.

OF WOODS GENERALLY: THEIR STRUCTURE, GROWTH,
AND ORNAMENTAL CHARACTERS.

W have, in a previous section, expressed our opinion
that a workman should make himself acquainted with
the nature of the material in which he is to work; and,
in pursuance of the plan we have endeavoured to
follow, we purpose now giving to men who are to
imitate woods, some information as to their structure
and growth, so that they may understand the natural
characteristics of the various kinds of timber, and may
thus be enabled not merely to copy a single specimen,
or to make conventional representations, each of which
may depart more and more from the original, but to
produce well-designed representations agreeing with
the natural types.

Upon observing the transverse action of the stem or
trunk of a tree, the wood will be found to be composed
of numerous concentric layers or rings, which are
more or less distinct in different trces. 'Where the
rings are well defined, they will be found to consist of
two parts, the outer being hard, compact, and of a
dark colour, while the inner is of a lighter tint, more
soft and porous. In the centre of the tree is the pith,
and on the exterior the bark; and it will be observed
that the concentric rings become more soft, and contain
more sap, as they recede from the pith, the more
compact layers nearest the pith being termed HEART-
WOOD.

- The structure of a tree uppears to be composed of
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minute vessels for conveying nutriment from the roots;
the space between these vessels being occupied by cells,
which are engaged in performing the functions of
secretion. The various vessels in the growing tree
convey the sap in a liquid state from the roots to the
leaves, whence it descends in a less liquid state through
the bark, and is at last deposited in an altered state
between the bark and the last year’s wood, forming a
new layer of bark and sap-wood, the old bark being
pushed outward, and the inner layers being compressed
probably in an equal degree.

The sap begins to ascend in the spring of the year,
and flows principally through the annual rings next
the bark, which contains most sap-wood. In its ascent
it would appear to dissolve some part of a substance
which had accumulated in the vessels during the

receding winter for the nourishment of the buds,
eaves, and new wood, and this accounts for the viscous
state of the sap on its descent. As the lcaves expand
the sap ceases to flow, and the bark again adheres to
the wood ; und from the middle of June to the middle of
August there appears to be a pause in vegetation, but
after this period the sap again begins to flow.

As this process goes on from year to year, the fluid
parts of the interior of the wood are absorbed by the
new wood and leaves, and the vessels through which
they flow, being pressed more closely together by the
growth of new wood, become harder and harder, until
at last the sap-wood is converted into heart-wood ; for it
would appear that there is nothing in the character of
solid fibres in wood, the morc compact parts being
composed solely of the linings of the vesscls and cells
deprived of their moisturc and packed closely together.
When trees arrive at this stage of cxistence, that is to
say, when the sap-wood has become heart-wood and the
greater part of the moisture has been expelled, they are
1n a fit state to be felled for building purposes.

Besides the concentric rings, another series of lines
may be observed with more or less facility in the
sections of various trees. These lines radiate from the

G 3
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centre, and are termed MEDULLARY RAYs. They produce
the beautiful flowered appearance in the oak to which
the name silver grain has been given.

The whole of this portion of our subject is most
exhaustively explained in Mr. Charles Holtzapffel’s
“Turning and Mechanical Manipulation,” and from
that excellent work, by the kind permission of the
Messrs. Holtzapffel, we give the following extracts :—

“The general understanding of the principal differ-
ences of the woods will be greatly assisted by a brief
examination into their structure, which is now so
commonly and beautifully developed by the sections for
the microscope. The Figs. 1, 2, and 3 are drawn from

Fig. 2. Fig. 8.

thin cuttings of Beech-wood, prepared by the optician
for that instrument; the principal lines alone are
represented, and these are magnified to about twice
their linear distances for greater perspicuity.

“Fig. 1, which represents the horizontal or transverse
section of a young tree or a branch, shows the arrange-
ment of the annual rings around the centre or piﬁf ;
these rings are surrounded by an cxterior covering,
consisting also of several thinner layers, which it wi
suffice to consider collectively in their common accepta-
tion, or as the Bark, The fibres, which are seen as
rays proceeding from the pith to the bark, are the
MEDULLARY RAYS or plates.

“Figs. 2 and 3 are vertical sections of an older piece
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of Beech-wood. Fig. 2 is cut through a plane, such as
from a to @ (in Fig. 1), in which the edges of the annual
rings appear as tolerably parallel fibres running in one
direction, or lengthways through the stem; the few
thicker stripes are the edges of the medullary rays.

“Fig. 3 is cut radially, or through the heart, as from
bto & (in Fig. 1). In this the fibres are observed to be
arranged in two sets, or to run crossways: there are
first the edges of the annual rings as in Fig. 1, and
secondly the broad medullary rays or plates.

“The whole of these figures, but especially the last,
show the character of all the proper woods, namely
those possessing two sets of fibres, and in which the
growth of the plant is accomplished by the yearly
addition of the external ring of the wood and the
internal ring of the bark, whence these rings are called
annual rings, and the plants are said to be EXoGENOUS,
from the growth of the 7ood being external.

“In Fig. 1 the medullary rays are the more distinctly
drawn in accordance with the appearance of the section,
as they scem to constitutc more determinate lines;
whereas the annual rings consist rather of a series of
tubes arranged side by side and in contact with each
other, and which could not be represented on so small
a scale. At the outer part of each annual ring these
tubes or pores appear to be smaller and closer, and the
substance is consequently more dense from the greater
proportion of the matter forming the walls of the
tubes, and the inner or softer parts of the annual rings
have, in general, larger vessels, and therefore less
density.

¢ In many plants the wedge-form plates intermediate
between the medullary rays only appear as an irre-
gular cellular tissue, full of smal{tubes or pores, with-
out any very definite arrangement. The medullary rays
constitute, iowevor, the most characteristic parts of the
structure, and greatly assist in determining the differ-
ence between the varieties of the exogenous plants, as
well as the wide distinction between the entire group,

~and those we shall presently mention. The medullary
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rays also appear by their distinct continuity to con-
stitute the principal source of combination and strength
in the substance of the woods; most of the medullary
rays, in proceeding from the centre to the circum-
ference, divide into parts to fill out the increased
ce.

P In the general way the vertical fibres of the annual
rings and the horizontal fibres of the medullary rays
are closely and uniformly intermingled; they form
collectively the substance of the wood, and they also
constitute two series of minute interstices that are
viewed to be either separate cells or vessels the majority
of which proceed vertically, the other radially. In
many, as the oak, sycamorc, maple, and sweet chesnut,
the medullary rays, when dissected, exhibit a more
expanded or foliated character, and pervade the struc-
ture not as simple radial tubes, but as broad septa or
divisions, which resemble flattened cells or clefts
amongst the general groups of pores, giving rise to the
term silver grain, derived from their light and glossy
appearance : they vary considerably in size and
number.

“The beech-wood (Fig. 3) has been sclected as a
medium example between this peculiarity and the
ordinary crossings of the fibres, which in the firs and
several others seem as straight as if they were lines
mechanically ruled, and even in the most dense woods
are in general easily madc out under the microscope.

“The vessels or cells running amidst the fibres are
to the plant what the blood-vessels and air-cells are to
the animal : a part of them convey the crude sap from
the roots or mouths of the plant, through the cxternal
layers of the wood, to the lcaves, in which the sap is
evaporated and prepared ; the fluid afterwards returns
through the bark as the claborated sap, and combines
with that in the external layers of the wood, the two
constituting the cambium; the latter ultimately be-
comes consolidated for the production of the new
annual ring that is deposited beneath the loosened
bark, and which is eventually to constitute a part of
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the general substance or wood ; the bark also receives
a minute addition yearly, and the remainder of the
fluid returns to the earth as an excretion.

“The other order of plants grows in an entirely
different manner, namely, by a deposition from within,
whence they are said to be ENDoGENOUs: these include
all the grasses, bamboos, palms, &c. Endogens are
mostly hollow, and have only one set of fibres—the
vertical—which in the transverse section appear as
irregular dots closely congregated around the margin,
and gradually more distant towards the centre, until
they finally disappear and leave a central cavity or a
loose cellular structure.

“The substance of the stems of the palms is not
allowed by physiological botanists to be proper wood,
which in all cases grows exteriorly, and possesses the
two sets of fibres shown in Fig. 3, whereas the
endogenous dplunts have only one set, or the vertical
fibres. And although many of this tribe yield .an
abundance of valuable gifts to the natives of the
tropical climates in which they flourish, only a portion
of the lower part of the shell of the tree is available as
wood.”



CHAPTER XXI.
FIBRE, GRAIN, CURLS, KNOTS, &c.

“THE ornamental figure or grain of many of the
woods appears to depend as much, or more, upon the
particular directions and mixings of the fibres as upon
their differences of colour. I will first consider the
effect of the fibre, assisted only by the slight variations
of tint observable between the inner and outer surfaces
of the annual layers and the lighter or more silky
character of the medullary rays.

“If the tree consisted of a series of truly cylindrical
rings, like the tubes of a telescope, the horizontal
section would exhibit circles; the vertical, parallel
straight lines; and the oblique sections would present
parts of ovals. But nature rarely works with such
formality, and but few trees are cither exactly circular
or straight; and therefore, although the thrce natural
sections have a general disposition to the figures
described, every little bend and twist in the tree
disturbs the regularity of the fibres, and adds to the
variety and ornamental character of the wood.

“The horizontal section, or that parallel with the
carth, only displays the annual rings and medullary
rays—as in Fig. 1; and this division of the wood is
principa:ily empi;oyed by the turner, as it is particularly
appropriate to his works : the strength and shrinking
being alike at all parts of the circumference in the
blocks and slices cut out of the entire tree, and
tolerably so in those works turned out of the quarter-
ings or parts of the transverse pieces. But, as the
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cut is made intermediate between the horizontal
line and the one parallel with the axis, the figure
gradually slides into that of the ordinary plank, mag-»
nified portions of which are shown in Figs. 2 and 3,
and these are almost invariably selected for carpentry,
&c. The oblique slices of the woods possess neither the
uniformity of the grain of the one scction, nor the
strength of the other, and it would be likewise a most
wasteful method of cutting up the timber; it is,
therefore, only resorted to for thin veneers when some
particular figure, or arrangement of the fibres, has to
be obtained for the purposes of cabinet work.

“The perpendicular cut through the heart of the
tree is not only the hardest, but the most diversified,
because therein occurs the greatest mixture and
variety of the fibres, the first and the last of which, in
point of age, are then presented in the same plank;
but, of course, the density and diversity lessen as the
board is cut further from the axis. In general, the
radial cut is also more ornamental than the tangential
(that from @ to «, Fig. 1); as, in the former, the
medullary rays produce the principal effect, because
they are then displayed in broader masses, and are
considered to contain the greater proportion of the
colouring matter of the wood.

“The section through the heart displays likewise the
origin of most of the branches which arise first as
knots in or near the central pith, and then work
outward in the direction corresponding with the arms
of the trees, some of which, as in the cypress and oak,
grow out nearly horizontally; and others, as in the
poplar, shoot up almost perpendicularly.

“Those parts of wood described as ‘curls’ are the
result of the confused filling in of the space between
the forks or the springings of the branches. Fig. 4
represents the section of a piece of yew-tree, which
shows remarkably well the direction of the main stem
AB, the origin of the branch ¢, and likewise the
formation of the curl between B and c. Fig. 5 is the

g‘*end view of the stem at A. In many woods, Mahogany
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i th g . are particularly large, handsome
:i%%;ﬁ{égatzd?‘%:d are generally produced as ex:

plaﬁ!%[(‘%gé Bird’s-eye Ma, vle shows, in the finished work,

the peculiar appearancc of small dots or ridges, or of
little conical projection 'S, with a small hollow in the
centre (to compare the ty ivial with the grand, like the
supr 1mits of mountains or the

B crat _ers of volcanoes), but without

© ) au\P resemblance to hnots, which
‘' are 1 -he apparent cause of orna-
ment 109 woods of somewhat simi-
lar characueprI—as the burrs of
tho Yew ancep Kiabooca, and the
| Russian Mapl of (Ork Bll‘((’ll}f-i‘tree).

" This led me to> gfeex a di erent

causc for its forma. 00

“On cxamination § Je’;(“_“}fl tho
stem of the American Biruwg 5-€Y©
Maple, stripped of its bark, , "Te-
sented little pits or hollows 'y of
irregular form : some, as if mad.¢o°®
with a conical punch; others)g}
ill defined and flattened, like theqy,
impression of a hob-nail.  Sus-
pecting these indentations to arise
from 1internal spines or points

- in the bark, a picce of the latter
- was stripped off from another

o block, when the surmise was veri-
fied by their appearance. The

Fig. 5. layers of the wood being moulded

upon these spines, each of their

fibres is abruptly curved at the respective places, and
when cut through by the plane they give in the
tangential slice the appearance of projections, the
same as in some rosc-engine patterns, and the more
recent medallic, glyptographic, or stereographic engrav-
ings, in which the closer approximation of tho lines
at their curvatures causes those parts to he more black
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(or shaded), and produces upon the planed surfaces
the appearances of waves and ridges, or of the subject
of the medal.

“The short lines observed throughout the Maple-wood
between the dots or eyes are the edges of the medul-
lary rays, and the same piece of wood, when examined
upon the radial section, exhibits the ordinary silver
grain, such as we find in the Sycamore (to which
family the Maple belongs), with a very few of the
dots, and thosc displayed in a far less ornamental
manner.

“In those woods which possess in abundance the
septa or silver grain, described by the botanists as the
medullary plates or rays, the representations of which
as regards the Beech-tree are given in Fig. 3, another
- source of ornament exists, namely, a peculiar damask or
dappled effect, somewhat analogous to that artificially
produced on damask linens, moreens, silks, and other
fabrics, the patterns on which result from certain masses
of threads on the face of the cloth running lengthways,
and other groups crossways. This effect is observable,
in a remarkable degree, in the more central planks of
Oak, especially the light-coloured wood from Norway
and the neighbourhood of the Rhine, called Wainscot
and Dutch Oak, etc., and also in many other woods,
although in a less degree.

“In the Oak plank the principal streaks or lines are
Fhe ed%es of the annual rings which show, as usual,

arallel lines more or less waved from the curvature of
1e tree, or the neighbouring knots and branches ; and
Fhe damask pencillings, or broad curly veins and stripes,
re caused by groups of the medullary rays, or septa,
hich undulate in layers from the margin to the centre
f the tree, and crecp in betwixt the longitudinal
bres, above some of them and below others. The
lane of the joiner herc and there intersects portions of-
ese groups exactly on a level with their general sur-
ce, whereas their recent companions are partl
moved in shavings, and the remainder dip benea
ae edges of the annual rings, which break their con-
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tinuity : this will be seen when the septa are purposely
cut through by the joiner’s plane.

¢ Upon inspecting the ends of the most handsome and
showy pieces of Wainscot Oak and similar wood it will
be found that the surfacc of the board is only at a
small angle with the lines of the medullary rays, so that
many of the latter ¢ crop out’ upon the surface of the
work : the medullary plates being seldom flat, their
edges assume all kinds of curvatures and elongations
from their oblique intersections. All these peculiarities
of the grain have to be taken into account in cutting up
wood when the most showy character is a matter of
consideration.

“The same circumstances occur, in a less degree, in all
the woods containing the silver grain, as the Oriental
Plane-tree or Lace-wood, Sycamore, Beech, and many
others ; but the figures become gradually smaller, until
at last, in some of the foreign hard woods, they are only
distinguishable on close inspection under the magnifier.
Some of the foreign hard woods show lines very nearly
parallel and at right angles to the axis of the tree, as if
they were chatters or ritters arising from the vibration
of the plane-iron. The medullary rays cause much of
the beauty in all the showy woods, notwithstanding
ﬂ‘ltf;l the rays may be less defined than in the woods
cited.

“In many of the handsomely figured woods, some of
the effects attributed to colour would, as in damask, be
more properly called those of light and shade, as they
vary with the point of view selected for the moment.
The end of the grain of Mahogany, the surfaces of the
table-cloth and of the mother-of-pearl shell, are respect-
ively of nearly uniform colour; but the figure of the
wood, and the damask, arise from the various ways in
which they reflect light.”

For further information, and for a detailed account
of the various woods used for building purposes, and in
the constrnction of furniture, etc., etc., we refer the
reader to the descriptive catalogue of woods which
forms a portion of the excellent work alluded to.



PART IV.

THE OILS AND VARNISHES USED IN
HOUSE PAINTING.

CHAPTER XXII.
LINSEED OIL.

TaxseEDp oil is the only one which is, as a rule, used by
the house painter. It is produced by expression from
the seeds, either by horse, water, hydraulic, or steam
power. This material varies in quality,—(1) according
to the goodness of the seed from which it is expressed ;
and (2) according to its age and clearness ; for, when a
large stock is kept, it is found that, in about six months,
there is a considerable amount of accumulation of re-
fuse at the bottom of the cistern, which is only fit to be
employed in mixing coarse paint for out-door work.
{The best is yellow, transparent, comparatively sweet-
scented, and has a flavour resembling that of the
cucumber. Great consequence has been attributed to
the cold drawing of this oil, but it is of little or no
importance (says Mr. Field) whether moderate heat be
employed, or not, in expressing it. Several methods
have been contrived for bleaching and purifying this
oil, so as to render it perfectly colourless and limpid,
but these give it more beauty to the eye, in a liquid
state, without giving it any permanent advantage, since
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there is not any known process for preventing the dis-
colouring after its drying ; and it is, perhaps, better upon
the whole that this and every vehicle should possess
that colour at the time of using to which it subse-

. quently tends, so that the painter may depend on the
continuance of his tints, and avoid the disappointment
and annoyance arising from a change of colour.

Linseed oil is sometimes boiled with litharge to make
it dry quickly, but when it is thus treated it 18 unfit for
best work.

The quality of Linsced oil muay be determined in the
following manner:—TFill a phial with oil, and hold it
up to the light ; if bad, it will appear opaque and turbid,
its taste will be acid, and its smell rancid. The oil
which is expressed from good and full-grown seeds
should, when held up to the light, appear clear, pale,
and bright: it is sweet to the taste, and has little or no
smell.

Linsced oil may be purified by the following pro-
cess :—Placc the o1l in a bottle or jar, and drop into it
some powdered whiting, stir or shake up the mixture
and allow it to stand on the hob, or in an oven, not too
hot ; the whiting will very soon carry down all colour
and impurity, and form a precipitate at the bottom.
The refined oil at the top may then be poured off.

In rare instances, where the least ycllowness in the
oil would be injurious, nut or poppy oil may be used
with advantage; but, as alrcady stated, linseed is the oil
used for general purposcs.

We are indebted for the following important remarks
to Mr. Whittock :—*“Oilsof a nature suitable for painting
are the most commodious and advantageous vehicle to
colours hitherto discovered : first, because the unctious
consistence of them renders their being spread and
layed on a surface with more evenness and expedition
than any other kind of vehicle; secondly, because,
when dry, they leave a strong gluten or tenacious bod
that holds the colours together, and defends them muc
more from the injuries either of the air or accidental
violence than the vehicles formed of water. The prin-
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cipal and most general quality to be required in oils is
their drying well, which, though it may be assisted by
additions, is yet to be desired in the oil itself, as the
effects of the pigments used in it are sometimes such
as counteract the strongest driers, and occasion great
delay and trouble from the work remaining wet for a
great length of time, and frequently never becoming
thoroughly hard. There are some oils that have this
fault to an incurable degree. The next quality in oils
is the limpidness, or approach to a colourless state,
which is likewise very material ; for where they partake
of a brown or yellow colour, such brown or yellow
necessarily mixcs itself with the pigments: but, besides
the brown colour which may be visible in the oil when
it is used, a greatincrease of it is apt to appear some time
afterwards when the oil is not good. There are three
changes which oils of the kind proper for painting are
liable to suffer in their nature, and which affect them as
vehicles, that are mentioned by painters under one term,
viz., fattening : notwithstanding, these several changes
,are brought about by very different means, and relate to
. very different properties in the oils.
“The first 1s a coagulation by the mixture of the
oil with some pigment improperly prepared. This,
&indeed, is called the fattening of the colours; but the
“eal change is in the oils, and the pigments are only
he means of producing it. This change is generally a
eparation of the oil into two different substances: the
ne, a viscid body which remains combined with the
igments ; the other a thin fluid matter which divides
self from the colour and thicker part.

“This last appears in very various proportions under
ifferent circumstances, and, in some cases, it is not
pund where the pigments happen to be of a more

thy and alkaline nature, for then only a thick

mmy substance that can scarcely be squeezed out of
be bladder—if it is put up in one—is the result of the

" ening. This fattening not only happens when oil

. pigments are mixed together in bladders or vessels;

-sometimes, after they have been laid on the proper
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ground for them, instead of drying, the separation will
ensue, and one part of the oil will run off in small drops
or streams, while the other will remain with' the
colour, without showing the least tendency to dry.

“The second is the change that takes place in oils
from long keeping. This, if it could be afforded by the
oil-manufacturer or the painter, is by far the best
method of purifying linseed and other oils, as, by thus
keeping, they become lighter coloured aund acquire a
more unctuous consistence ; and, though they are said
to become too fat, they are in a very different state
from that before mentioned, which is caused by unsuit-
able pigments.

“The third is the change produced by artificial means,
from exposing the oil a long time to the sun, whereby
it is freed from its grosser and more feculent parts, and
rendered colourless, and of a more thick and less fluid
consistence than can be produced by any other treat-
ment; but, at the same time, it is made less likely to
dry, particularly when used with mineral colours, as
Vermilion,Prussian blue, and King’s yellow ; it likewise
becomes disqualified by other bad qualities that render it
of little use as a vehicle for painting.  Oils in this state
are called also fat oils, though it 1s a change that has
not the least affinity with ecither of the other, but, on
the contrary, ditfers from both. In speaking, therefore,
of the fattening of oils or colours, attention should be
had to the not confounding these three several kinds
one with the other.

“Linsced oil, from its cheapness, is the only oil in
common use for house painting, and it may, by proper
management, be made to answer for every kind of work.
This oil is pressed from the seed of flax, and is best
when manufactured in great quantities. The general
defect in Linseed oil is its brown colour, and its tardiness
in drying, both of which are in a much greater degree
found in some parcels than others. There is also found
such as, in consequence of its being mixed with the oil
of some other vegetable accidentally growing near it,
partakes of the nature of olive-oil, and cannot be made
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to dry by any means whatever. The faults of the
colour and want of drying quality may be greatly
reduced, if not entirely taken away, by keeping the oil
for alength of timebefore it is used : it then becomes fat in
the second sense of the word, as before explained, and
is a good vehicle for colour without any mixture ; but
it is generally used with a proper drier, as it never by
itself becomes sufficiently pure to use with white or
other light tints, without imparting a brown colour
to them.”

Porry O1r.

This is a colourless oil, and is in some instances used
for d-licate works where the length of time required
for drying is no object. It is much celebrated in some
old books, under the name of Oil of Pinks, and Qil of
Carnations, as crroneously translated from the French
willet, or olivet, a local name for the Poppy in districts
where its oil is employed as a substitute for that of the
olive. It is, however, inferior in strength, tenacity,
and drying to Linseed oil, althcugh next to it in these
respects ; and, though it is of a paler colour, and slower
in changing, it becomes ultimately not so yellow, but
nearly as brown and dusky, as Linseed oil, and therefore
is not preferred to it.

Nvur O

Is the oil of Walnuts, and is used in ornamental paint-
‘ing, as it is nearly colourless, and can be used with
iFlake white and other delicate colours, without the
‘slightest danger of tingeing them.

Drizgrs.

Driers are used to hasten the drying of paints,
1ese are ground up in oil, and are mixed in small
juantities with the colour; some colours, in fact,
vill not perfectly harden without them, but remain
ticky, or, as painters term it, tacky,” until sufficient
ust has clung to them to render their external surface
" least apparently dry; though, as can well be under-
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stood, it will remain disagreeable to the touch, and
much injured in colour. Lead is a good drier,
but, of course, can only be used in situations or in paints
where its colour is not objectionable. Sugar-of-lead is,
however, the best drier, but is more expensive than
the others. Patent Driers, ground up in oil, may be
purchased at the various colour-shops.

Dryine Oirs.

All the fixed oils have an attraction, more or less
powerful, for oxygen, and by exposure to the air they
either become hard and resinous, or they only thicken
slightly, and become sour and rancid. Those which
exhibit the first property in a marked degrce—as the oils
of Linseed, Poppy, Rape, and Walnut—arecalled drying
oils, and are used as vehicles for colours in painting:
the others are termed glutinous or non-drying oils.

The resinifying or drying qualities of the oils is
greatly increased by boiling them, either alone or along
with litharge, sugar-of-lead, or white vitriol, when the

roduct forms “ boiled oil,”” or drying oil of commerce.
E‘he efficacy of the process, according to Liebig, depends
on the elimination of substances which impede the
oxidation of the oil.

The following methods of preparing drying oils are
culled from various sources; the quantitics of each
formula are given as in the originals, but these can, of
course, be used in relative proportions, when the pre-
paration is to be carried on on a smaller scale.

1. Linseed oil 1 gallon, powdered litharge £ 1b.
Simmer, with frequent stirring, until a pellicle begins to
form ; remove the scum, and when it has become cold,
and has scttled, decant the clear portion. Dark
coloured, used by house painters.

According to M. Chevreul, three hours’ boiling, with
litharge onc-tenth in weight of the oil, renders the oil
more perfectly drying than when the boiling is continued
for a much longer time, when the oil acquires a darker
colour, and so becomes injured in transparency the
longer it is boiled. M. Chevreul has also pointed out
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that merely heating Linseed oil to 170° Fahrenheit,
along with a small quantity of peroxide of manganese,
‘as completely renders it siccative as any amount of
boiling, and without any deterioration to its colour or
transparency. It appears probable that litharge acts
more by its mere presence in inducing the oxidation of
the oil than by actually giving up oxygen to it, and
those engaged in boiling oils have remarked that the
old litharge, upon which Linseed oil has been already
boiled, acts more energetically in producing the sicca-
tive pro erg in it than new litharge.

2. Pale Linseed or Nut-oil 1 pint, litharge or dry
sulphate of lead in fine powder 2 oz.; mix, let it stand,
frequently stirring it for ten days, then set the bottle in
the sun, or in a warm place, to settle, and decant the clear
portion.

3. (Liebig.)—Sugar oflead 1 1b., dissolved in % gallon
of rain water; 1 lb. of litharge in fine powder is then
added, and the mixture is gently simmered until only
a whitish sediment remains; 1 lb. of levigated litharge
is next diffused through 24 gallons of linseed oil, and
the mixture is gradually added to the lcad solution pre-
viously diluted with an equal bulk of water ; the whole
is now stirred together for some hours with heat, and
is lastly left to clear itself by exposure in a warm place.
The lead solution which subsides from the oil may be
used again for the same purpose by dissolving in it
another pound of litharge as before.

4. (Wilks’s patent.)—Into Linseed oil, 236 gallons,
pour oil of vitriol 6 or 7 lbs., and stir the two together for
three hours, then add a mixture of fuller’s earth 6 1b., and
hot lime 14 1b., and again stir for three hours. Next, put
the whole into a copper, with an equal quantity of water,
and boil for about three hours; lastly, withdraw the fire,
and, when the whole is cold, draw off the water, run the
oil into any suitable vessel, and let it stand for a few
weeks before using.

5. Pale Drying Oil.—The oil should be macerated two
or three days at least upon about an eighth of its weight
of litharge, in a warm place, occasionally shaking the

H
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mixture, after which it should be left to settle and clear;
or it may be prepared, without heat, by levigating the
litharge in the oil. Acetate of lead may be substituted
for litharge, being soluble with less heat, and its acid,
being volatile, escapes during solution and bleaches the
oil, to which coarse smalt may be added to clear it by
subsidence, increase its drying, and neutralise its brown
colour. This affords pale drying oil for light and bright
colours.

Boiled Oil.—The above mixture of oil and litharge,
gently and carefully boiled in an open vessel till it
thickens, becomes strong drying oil for dark colours.
Boiled oil is sometimes set on fire purposely, in making
printer’s varnish and printing ink, and also for painting
and the preparation of japanner’s gold size. As dark
and transparent colours are in general comparative ill
driers, japanner’s gold size is sometimes employed as a
powerful means of drying them. This material may be
prepared in the following manner :—Asphaltum, Li-
tharge or Red lead, Burnt Umber or Manganese, finely
powdered, of each 1 oz., stir them into a pint of linseed
oil, and simmer the mixture over a gentle fire, or on a
sand bath, till solution has taken place, scum ceases to
rise, and the fluid thickens on cooling, carefully guard-
ing it from taking fire. If the oil employed {)e at all
acid or rancid, a small portion of powdered chalk, or
magnesia, may be uscfully added, and will assist the
rising of the scum and the clearing of the oil by its
subsidence ; and, if it be kept at rest in a warm place, it
will clear itself, or it may be strained through a cloth
and diluted with turpentine for use. Gold size for
gilding is commonly made of Boiled Oil and fine Oxford
ochre.

Note.—There is often a difficulty in obtaining the oils
“bright >’ after boiling or heating them with the lead
solutions: the best way, on a small scale, is either to
filter them through coarse woollen filtering paper, or to
expose the bottle for some time to the action of the sun,
or to place it in & warm situation ; on a large scale, the
fine oils are often filtered through Canton Ea.zmel bags.
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The litharge and sulphate of lead used in the above
processes may be again rendered available for the same
purpose by washing them in hot water to remove the
adhering mucilage.

Lecraire’s DriER For Zinc WHITE.

Mr. Leclaire * gives the following as the result or
his researches on the subject of a drier for Zinc White
which should be more powerful than litharge, and
should thus counteract the tendency of colours mixed
with that pigment to dry more slowly than others.

Purified Linseed oil 1s boiled for six or eight hours,
and to every 100 kilogrammes of boiled oil there are
added five kilogrammes of powdered peroxide of man-
ganese, which may be kept in a bag like litharge. The
liquid is boiled and stirred for five or six hours more,
and then cooled and filtered. This drying oil is em-
ployed in the proportion of from five to ten per cent. of
the weight of Zinc White, and it should be added during
the grinding of the pigment in oil—the admixture then
being more thorough. ‘

Lecraire’s Drying Orrs.

Oil oxidized by the peroxide of manganese, Mr. Le-
claire says, may be thickened to the point of solidifica-
tion, when it will produce the same effect as litharge.

Fifteen parts of lime made into paste with water are
added to 100 parts of oil oxidized by the peroxide of
manganese. The whole is boiled or heated by steam
until the water has evaporated ; the oil then forms with
lime a thick product which is a drier. It is sold in
lumps or in powder, or ground with an equal weight of
oxidized oil. It may be ground with the ordinary
essence of turpentine, or with that of Venice, but the
dryer is less powerful than when it has been mixed with
oxidized linseed oil. Three to five per cent. of this
drier are sufficient for a rapid desiccation.

* Wo are indebted for the following three receipts to * A Practical
Treatise on the Manufacture of Colours,” by Messicurs Riffault, Verg-
nand, and Toussaint. 2

H
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Other driers may be made by combining lime with
resins and essence of turpentine in the proportions in-
dicated for fixed oils.

GuyNEMER'S POWDERED DRIER.

In a patent taken out by him for this purpose, Mr.
Guynemer says:—“For a long time it has been a desi-
deratum to find an impalpable white powder, which
may be intimately incorporated with Zinc White, and
which will accelerate desiccation.” '

The society of the Vieille Montagne, represented by Mr.
Guynemer, has become the owner of the patents by Mr.
Leclaire, and gives the following receipt for 2 new man-
ganese drier in powder:—Pure sulphate of manganese 1
part, pure acetate of mangancse 1 part, calcined sulphate
of zinc 1 part, white oxide of zinc 97 parts = 100 parts.
The sulphate and acetate are ground in a mortar to an
impalpable powder, which is passed through a metallic
sieve. Three parts of this powder are dusted over the 97
parts of oxide of zine, spread over a board or a slab ; the
whole is then thoroughly mixed and ground. The
resulting white and impalpable powder, mixed in the
proportion of 4 to 1 per cent. with Zinc White, will
enormously increase the drying property of this product,
which will become dry in from ten to twelve hours.

Yoratine Oirs,

procured by distillation from turpentine and other
vegetable substances, are all almost destitute of the
strength of the expressed oils, having hardly more
cementing power in painting than water alone, and
are principally useful as solvents, and media of resinous
and other substances introduced into vehicles and other
varnishes. In drying they partly evaporate, and
g:rtly, by combination with oxygen, form resin and

come fixed. They are not, however, liable to change
colour like expressed oils of a drying nature, and,
owing to their extreme fluidness, are useful diluents of
the latter; they have also a bleaching quality, whereby
they in some degree correct the tendency of drying and
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expressed oils to discolourment. Of the essential oils,
the most volatile and nearest in this respect to alcohol
is oil of sassafras; but that most used in painting is the

Oi1r. oF TURPENTINE.

The rectified oil, improperly called spirits of turpen-
tine, is preferable only on account of its being thinner
and more free from resin. By the action of oxygen
upon it, water is either generated or set free, and the
o1l becomes thickened ; but is again rendered liquid by
a boiling heat upon water, in which the oxygen and
resin are separated from it. 'When coloured by heat or
otherwise, oil of turpentine may be bleached by agitat-
ing some lime powder in it, which will carry down the
colour. The great use of this oil, under the cant name
of turps, is to thin oil paints, and, in the larger use
thereof, to flatten white and other colours, and to
remove superfluous colour in graining. It, however,
weakens paint in preventing its bearing out ; and when
used entirely alone, it will not fix the paint.—([%eld.)

The name of turpentine is applied to a liquid, or soft
solid product of certain coniferous plants, and of the
Pistachia terebinthus.

There are sceveral varieties, as follows :—

Amcrican or white turpentine.
Bordeaux turpentine.

Venice turpentine.

Strasburg turpentine.

Canadian turpentine, or Canada balsam.
Chio turpentine.

Frankincense.

In nearly all cases the processes of collecting are
similar. A hollow is cut in the tree yielding turpentine,
a few inches from the ground, and the bark removed for
the space of about 18 inches above it. The turpentine
trickles down into vessels placed to receive it. The inci-
sions are made about the closc of March, and the turpen-
tine continues to run throughout the vegetative season,
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especially during the summer months. In general
character these turpentines have much in common : they
are oleo-resins, varying slightly in colour, consistency,
and smell: they enter into tge composition of many
varnishes.

Oil of turpentine is obtained by distilling American
turpentine, which has been melted and strained with
water, in an ordinary copper still. The distilled product
is colourless, limpid, very fluid, and possessed of a very
peculiar smell.

Turpentine is imported in barrels weighing from 2
to 2} cwt., and has the appearance and consistence of
honey. The residuum, after the distillation of the oil
or spirits of turpentine, is the common resin, or rosin,
of trade.



CHAPTER XXIII.
OF VARNISHES.

It will not, as a rule, be economical for persons residing
in large towns to make thesc for themselves, as they may
be purchased both cheaper and in most cases better than
they could make them. At the same time it is well to
know how to make these important compounds, for it
may so occur that the materials may be obtained where
the varnish itself could not, or other circumstances may
render it desirable that the process should be carried
on at home; afew receipts for the purpose are, therefore,
iven.

8 Table Varnish.—(1.) Take of oil of turpentine 1 Ib.,
beeswax 2 oz., colophony 1 drachm. (2.) Dammar
resin 1 lb., spirits of turpentine 2 Ibs., camphor 200
grains. Allow the mixture to stand for twenty-four
hours; and the portion poured off is fit for immediate
use.

Furniture Varnishes.—(1.) Dissolve 14 1b. of
shellac in 1 gallon of naphtha, and it will be ready
for usc as soon as the dissolution is complete. (2.)
Dissolve 12 o0z. of shellac and 3 oz. of copal (or an
cquivalent of Copal Varnish) in 1 gallon of naphtha.
(3.) Dissolve 2 oz. mastic, 1% 1b. shellac, 4 oz. seed
lac, 4 oz. sandarach, in 1 gallon of rectificd spirits
of wine, benzoin, and dragon’s blood : turmeric and
other colouring matters may be added as required.

Mahogany Varnish.—Gum sandarach 2 oz., shellac
1 oz, gum benjamin } oz., Venice turpentine 1 oz,
spirits of wine 1 pint. Colour red with Dragon’s
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Blood, or yellow with Saffron; place the vessel con-
taining these ingredients in a warm spot, until the gum
has dissolved, then strain for use.

White Furniture Varnish.—Dissolve 6 oz. of white
wax in 1 pint of oil of tarpentine by gentle heat, or
white wax 6 parts, petrolcum 48. To be applied to the
work whilst warm; allowed to eool, and then to be
polished by rubbing with a coarse cloth.

Dark Varnish for light wood-work.—Shellac 16
parts, gum sandarach 32, gum mastic 8, gum eclemi
8, dragon’s Dblood 4, anatto 1, white turpentine 16,
alcohol 256. Dilute also with aleohol, if required.

Varnish which resists boiling water.—Linsced oil
1} Ib., amber 1 1b,, pulverized litharge 5 oz., powder
white lead 5 oz., minium 5 oz. Boil the linseced oil in
an untinned copper vessel, and suspend in it the litharge
and minium in a small bag, which must not touch the
bottom of the vessel. Continuc the ebullition until the
oil has acquired a deep brown colour; then take out
the bag, and put in a clove of garlic: this is to be
repeated seven or eight times, the boiling being con-
tinued. Before the amber is added to the oil, it is to be
mixed with 2 oz. of linsecd oil, and melted over a fire
that is well kept up. When the mass is fluid, it is to
be poured into the linseed oil: this mixture is to be
boiled and stirred continually for two or three minutes.
Afterwards, filter the mixture, and preserve it in a
bottle well corked up. When this varnish is used the
wood must be previously well polished, and covered
with a thin coat of soot and spirits of turpentine. When
this coat is dry, some of the varnish may be applied with
a sponge, taking care that it is equally distributed on
every part. This operation is to be repeated four times,
being always careful that each coat be well dried before
another is put over it. After the last coat of varnish
the wood must be dried in an oven, and afterwards
polished. '

Turpentine Varnish.—One pint of spirits of turpen-
tine, 10 oz. clear resin pounded ; put it in & tin can on
a stove, and let it boil for half an hour. When the resin
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is dissolved, and the mixture has cooled, it will be ready
for use.

White, hard, spirit Varnish.—(1.) In three pints of
rectified spirit (65 overproof) dissolve 1 Ib. of gum
sandarach, and add 6 oz. of turpentine. (2.) Dissolve 4
oz. gum mastic, 4+ Ib. gum juniper, in 4 pints rectified
spirit ; add to the mixture 1 oz. of turpentine. (3.)
\%’hich may be used on metals, and polishes well.
Mastic in tears 2 oz., sandarach 8 oz., gum elemi 1 oz.,
Chio turpentine 4 oz., rectified spirit (65 overproof) 1

uart,
1 Mastic Varnish.—Immerse 10 oz. of the clearest gum
mastic in 1 pint of turpentine; place the vessel contain-
ing the mixture in a sand bath until the mastic is all
dissolved, then strain it through a fine sieve, and it will
be ready for use : if too thick, it may be diluted by the
addition of spirits of turpentine.

Copal Varnish (spirit).—(1.) Melt 8 parts of powdered
copal gum in an iron pot by slow heat, and 2 parts
balsam capivi previously warmed. Then remove from the
fire, and add 10 parts spirits of turpentine, also warmed,
in order to reduce to the necessary degree of thickness
for working.

Note.—Gum Copal is made more soluble in spirits
of turpentine by melting the powdered crude gum,
and allowing it to stand for some time loosely covered.
(2.) Powdered copal 24 parts, spirits of turpentine
40, camphor 1 (white), 4 oz. copal, 4 oz. camphor,
3 oz. White Drying oil, 2 oz. essential oil of turpentine.
Reduce the copal to powder, mix the camphor and Dry-
ing oil, then heat it on a slow fire ; add the turpentine
and strain. As other soft resins are sometimes substi-
tuted for mastic, so inferior hard resins are sometimes
employed in the place of copal, in the composition of
varnishes celebrated as Copal Varnishes. Copal is of
difficult solution in turpentine and linseed oils, both of
which enter into the composition of the ordinary Copal
Varnishes, which are employed by the coach painter and
herald painter, and afford the best varnishes used by
the house painter and grainer. Combined, however,

u3
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with linseed oil and oil of turpentine, Copal Varnish
affords a vehicle superior in texture, strength, and
durability to mastic and its megilp, though in its
application it is a less attractive instrument, and of
more difficult management. As copal swells while dis-
solving, so its solutions and varnishes contract, and con-
sequently crack, in drying, and thence linseed oil is
essential to prevent its cracking. The mixture of Copal
Varnish amf linseed oil is best effected by the medium
of oil of turpentine, and for this purpose heat is some-
times requisite.

Iron-work, Varnish for.——Dissolve in about 2 lbs. of
tar oil, 4 1b. of asphaltum and a like quantity of pounded
resin ; mix hot in an iron kettle, care being taken to
prevent any contact with the flames. When cold the
varnish is ready for use. This varnish is for outdoor
work and iron-work.

Common work, Varnish for.—Place 3 Ibs. of powdered
resin in a tin can, and add 24 pints of spirits of turpen-
tine ; shake well, and allow the mixture to stand for a
day or two, shaking it occasionally. Then add 5 quarts
of boiled oil; shake the whole, and allow it to stand in
a warm room until clear. The clear portion is then to
be poured off for use, and may be reduced in consistency
by the addition of turpentine. This varnish is intended
for protecting surfaces against the effects of exposure
to the atmosphere, and has been used with great advan-
tage for coating wood and iron-work.



PART V.
OF LETTER PAINTING

OR

SIGN WRITING.

CHAPTER XXIV.

GENERAL CONSIDERATIONS IN RELATION TO
INSCRIPTIONS, AND SIGN-BOARDS.

It is much to be desired that the members of the trade
would settle amongst themselves what should be the
name of this very important branch of practical art. It
is not sign painting, because signs consisted in forms,
not words ; they were, in fact, symbols used instead of
inscriptions, and to impress themselves on the memory,
thus :—“The Bell,” “The Crown,” “The Elephant and
Castle,” were absolute illustrations of the names; they
were, in fact, a sort of crest: thus the Vintners’ Com«
pany mark their swans with two nichs cut in the beak,
and hence this became an appropriate sign for taverns.
A leading hostelry at an old coaching-house in Lad Lane,
London, adopted this sign, which, becoming distorted
in course of time, was afterwards known as “ The Swan
with two Necks;”” and a bird thus accommodated (per~
haps as a safe resource in case of diphtheria) was long
seen adorning the wall of the building.

Again, the art under consideration is not writing, in
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the generally accepted sense of the term, nor is it print-
ing: it is, in fact, neither more nor less than painting
letters; and, therefore, the proper name should be
“letter painting.” Tinally, the letter painter does not
always paint “signs; ” but is called upon to paint the
inscriptions on omnibuses, the names on ships, the
numbers on doors, &ec.

‘We throw out thesc hints in the hope that some one,
wise in his generation, may be induced to make an inno-
vation on the generally adopted name of “sign writer ; ”
and we shall be happy, in future editions, to adopt a
name other than sign writer, which is merely used for
want of a better.

The work of the letter painter is casily defined. He
is to paint the names, trades, or other inscriptions, on
the architraves of shops, on show-boards (commonly
called sign-boards), on walls, and in various other situ-
ations, on vehicles, &e.

Now the object of such inscriptions is clearly to make
known the name of the occupier of the shop, his business,
and the number of the house, the various points in the
route of an omnibus or other conveyance, or to give
some information to the public in a brief and rapid
manner ; and it is therefore obvious that the inscription
should be as visible as possible.

Let us, in the first place, inquire into the conditions
of the inscription on the architrave of a shop-front.
The lctters are, as a rule, to be looked at {from below,
or perhaps, if the shop be rather low, they may be on a
level with the eye of a passenger sitting on the knife-
board of an omnibus; but they are seldom delow the eye
of the spectator. Now the simplest way of making
known the name of the inhabitant is, of course, to paint
it up, just as one can imagine an emigrant doing over
the entrance to his tent or over the door of his cabin.
But the colouring matter with which the surface and
letters arc painted is to a certain degree cvanescent,
and this knowledge has led to the adoption of methods
by which men of the carliest epochs of the world have
made known their history to us, and by which our
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modern school-boys endeavour to inform posterity of the
fact of their having learnt their lessons on a particular
form, or practised their pot-hooks and hangers at certain
desks, viz., by incising or cutting the letters into the
surface; and this is, unquestionably, the most permanent
method, as the inseription is only removed when the
thickness of the whole surface is reduced to a level with
the lowest depths of the incised characters.

Incising the letter in a wooden architrave, however,
is soon found to be impracticable for general use, be-
cause the wood requires to be much thicker than
is usually employed, in order to allow of the letters
being cut to a depth proportionate to their size ; secondly,
the work would be difficult of execution, considering
that the inscription is seldom executed before the archi-
trave is fixed in its place, and thus cannot be turned
about during work ; and, thirdly, the whole plank would
bave to be removed in case of change of name. In spite
of these obstacles, incised names may be seen over some
few shops, where they show to very great advantage.

The next most obvious plan is to cut the separate
letters out of wood of a certain thickness, or to form
them of earthenware, or other suitable material, and to
attach them to the architrave by means of nails: a plan
which is very largely adopted, and which, if the letters
are made of well-seasoned wood, and are properly se-
cured, is found very cfficient. The wooden letters, how-
ever, owing to no fault on the part of the maker, but
to the alternations of wet and dry to which they are
subjected, often crack and part, or even the whole of the
letter drops off. The carthenware letters too are liable
to accident, though perhaps not so much so as the
wooden ones.

The letter painter, then, cither practises the first of
these systems in its entirety, or imitates the effects pro-
duced by the othertwo. We shall treat of the methods
o}f; proceeding in the order in which we have mentioned
them.

First, then, of painted letters, imitating neither sunk
nor raised forms, but merely giving the inseription
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in a plain and simple manner. It will be clear that, as
the lxétters will be on the same level as the surface on
which they are painted, they should be made as distinet
from it as ossigle, and their forms should be well de-
fined. Although the letter painter is seldom, if ever,
consulted as to the painting of the architrave or sign-
board (we are compelled to retain the name for want
of a better), still, in order that his own work may show
to advantage, it may be well that he should intimate to
his fellow-workers in the other branch of the business,
through whom the information may reach the customer,
that the surface on which the name, or other inscription,
is to be painted should be as retiring as possible.

We are aware that persons having their houses and
shops painted have a perfect right—of which they avail
themselves to the fullest extent—of exercising their taste
in any way they think proper, but they are by far too
sensible to wish the object they have in view in this
matter—the publishing of their names and trades—to be
defeated, and hence are mostly open to advice of prac-
tical men. It behoves these, then, not to be mere
machines, but to suggest to the employer how his wishes
may be better carried out by the exercise of good taste
than without it.

It must be pointed out, then, that the object is not to
show the architrave, but the inscription upon it, and
that its colour should be such as will bear out or, as
workmen say, “ show up ”’ the lettering: a quiet retiring
tone should therefore be used, with the mouldings or
other architectural details relieved, or “picked out,” with
brighter colours in small quantities.

raining and marbling are wholly objectionable on
surfaces on which the inscription is to be painted in
the flat, as the veining destroys the unity of form in the
letters from which the irregular lines scem to proceed
like so many cords by which they are drawn in different
directions, and the outlines are thus as it were merged
down into the veins of the marble or the curl of the
wood. Where the surface has already been marbled or
grained, a portion of it should be painted to indicate
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another stone or wood of a different and uniform charac-
ter—as a fine granite or a wood of a straight unobtrusive
grain—which may be represented asinlaid, or as a tablet
superadded ; but, in either case, the letters should have a
firm outline of a colour different from that of the ground.

Referring to the colours with which letters, under
these circumstances, should be edged, we may repeat
here the rules propounded by M. Chevreul, and quoted
by Mr. Owen Jones, in regard to ornament, but which
apply with equal force to lettering, viz. :—(1.) That when
ornaments (or letters) are on a ground of a contrasting
colour, the ornaments should be separated from the
ground by an edging of a lighter colour, as a red flower
on a green ground should have an edging of lighter red.
2.) I%’Vhen ornaments in a colour are on a golg ground,
the ornaments should be separated from the ground by
an edging of a darker colour. (3.) Gold ornaments on
any coloured ground should be outlined with black. (4.)
Ornaments of any colour may be separated from grounds
of any other colour by edgings of white, gold, or black.
(6.) Ornaments in any colour, or in gold, may be used on
white or black grounds without outline or edging. The
ground here is supposed to be of a uniform colour ; but,
as already stated, an edging is required where the ground
is marbled or grained. (6.) In self-tints, tones or
shades of the same colour, a light tint on a dark
ground may be used without outline; but a dark
ornament on a light ground requires to be outlined
with a still darker tint.

Although we have given the whole serics of Principles
of Decorative Art in another section of this volume, we
repeat the above propositions, knowing the tendency of
readers to look first at the sections of a book in which
they may themselves be specially interested; and we
desire to furnish such with information of immediate
service to them, but we urge the student to consider his
branch as only a part of a great whole; for it is only
when those engaged in the various departments are
conscious of the conditions and requirements of the
others, that a proper harmony pervades the result of
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their united labours : and as we attach sufficient import-
ance to letter painting to elevate it to the rank of one
of the decorative arts, we trust the student will make
himself well acquainted with the whole of the principles
laid down, as well as with the other departments de-
scribed in this volume, whilst the higher branches are
to be studied from *The Grammar of Colouring and
Ornamental Art” (No. 186 of this series).

As our instructions in regard to the formation and
spacing of letters will refer to sign or rather show
boards, as well as to shop-fronts, &c., we will, in the first
place, offer a few hints as to the construction of the boards
(which the painter is often called in to supply), which
will be found of service. The wood chosen should be
old and well scasoned. Oak and mahogany are the best,
but are, of course, more expensive than pine, of which
very good boards may be made. The constant alterna-
tions trom wet to dry, however, severely test the resisting
powers of the boards, and every precaution must be taken
to prevent their warping, twisting, or splitting. The
separate lengths of which the board is composed should
be carefully united by the "plough-and-tongue joint,
the tongue and groove being cut in the dovetail fashion,
and the one driven into thc other from the end; the
parts should not, however, fit tightly, in order to allow
of a certain amount of expansion and contraction ; and
this provision must also be made in regard to the
rabbets or cross-pieces at the back. It is owing to
neglect in this particular that we often see sign-boards,
of alarge and expensive character, spoiled by fissures
cxtending over their whole length. The component
boards are often ploughed and tongued together, broad
flat pieces are placed at the back, a screw or two passing
into each of the boards, and a framing is then nailed
round the whole. When the boards are acted upon by
damp, they swell, and then bulge up at the parts not
immediately held down by the screws, thus producing a
wavy or corrugated surface; tho ledges left by the
ploughed groove are often thus forced off, leaving the
unpainted tongue exposed : nor is this all, the same
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expansion forces outward the framing nailed to the
edges, separating them from the pieces nailed to the
ends of the boards—which, of course, have not expanded
lengthwise—the wood again contracts by warmth, and
then cracks and splits, as already described.

The best plan therefore is not to screw the boards to
the rabbets, but to cut grooves across the back, to about
half the thickness of the wood, and making the edges of
these grooves to slant inward ; the rabbets being cut to
fit, but not too tightly, are then to be run into the
grooves ; the rabbets, however, should not be placed on
their broadsides, but should be used edgewise, by which
the resistance to warping is much increased ; and they
should be cut rather shorter than the width of the
board : in this way a certain amount of expansion and
contraction is allowed for, and splitting is avoided. The
frame should not be nailed to the board, but should be
made like a picture-frame, with a rabbet in front, a
frec space being allowed on each side, the board being
kept in its place by slips, or blocks of wood, nailed to the
frame at the back. '

It may, perhaps, be worth mentioning that it is
better for a ?arge sign-board to rest upon brackets, or
holdfasts, than to be suspended from them, there being
less strain on individual parts by the former than by
the latter method.

The following method of painting sign-boards is
quoted from “ Workshop Receipts” (K. Spon) :—

“ Brush the board over, back and front, with equal
quantities of linsced oil, japanner’s gold size, and tur-
pentine, to which add a little ground white lead,
driving or rubbing out the colour well. For the second
coat, take equal quantities of white lead, common spruce
ochre, and whiting, all well dried and ground fine and
stiff separately with raw oil; mix the wholetogether, add
sufficient of gold size to cause it to dry quickly, firm,
and hard; dilute with turpentine to a proper con-
sistency, and apply two or three coats of the above
colour.

“When dry and hard, rub the surface smooth with
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either sand-paper or pumice stone and water, then grind

ual {mrtions of spruce ochre, whiting, bath brick, and
white lead, with two parts oil and one part turpentine,
adding a little gold size diluted with turpentine, and
apply one, two, or three coats, if necessary, taking care
to rub down and wash off the panel between each coat,
repeating rubbing and colouring until the surface is as
smooth and level as plate-glass. It is then fit to receive
the required last coat, to write, marble, or grain upon.
The finishing application, whether it be a plain ground,
landscape, figure, or letters, ought to stand until
thoroughly dry and hard ; it should finally be varnished
twice over with best body copal or amber varnish, as
the delicacy of the painting will admit.”

We shall presently proceed to the consideration of
the forms of letters of different characters, and the pro-
portions of the various parts to each other; but we
desire that this should be essentially an instruction-
book, one which the apprentice can have on his book-
shelf, and take down from timc to time and consult as
a friend. 'We live in an age when, happily, the educa-
tion of artisans is no longer neglected ; but it is ne-
cessary that all who engage in this great work should
bear in mind that we have not simply to deal with boys
at school, and to whom it is desirable to impart the
elements of technical education, but that we have to
spread the blessings of practical instruction over youths
and men already engaged in trade, who, almost
entirely ignorant of the principles of the work they are
engaged 1n, pick up a few practical hints from cach
other, under difficulties and obstacles such as only
Englishmen would have the courage and perseverance to
overcome: (and foreign artisans are unacquainted with
such difficulties, having the benefit of technical instruc-
tion in early years).

The men and youths, then, with whom we have to deal
return from their work jaded and tired. They seek places
of amusement (often of an objectionable character),
for they feel the necessity for recreation. They have
kad no interest in their day’s work. They require no
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exercise of mental power on the morrow, and they are
thus deterred from studying or practising in the
evening. To such we say, “Come, let us reason together.”
‘We do not take our place on an eminence, and, glancing
around at the fine prospect presented, advise our
brethren below to come up to us—as if the path were a
smooth one. We take our stand with them, and we
say to them, “each step has its difficulties,” we will
show you how to surmount them ; obstacles will present
themselves at each turn, we will assist you to remove
them ; and we assure them that at every step gained
they will receive additional courage to proceed, and
;mlf’ become strengthened in their pursuit of know-
edge,



COAPTER XXYV.

THE ELEMENTARY FORMS OF STRATGHT-LINED
LETTERS.

CoxsipERING the views oxpressed in the foregoing
chapter, it will not be necessary to apologize for .
beginning at the beginning, and we therefore refer our
student, in the first instance, to our course of clemen-
tary drawing, and, assuming that he has passed through
this, we advise him to study carefully the forms of the
different kinds of letters, the proportions of the various
parts, the relation of the letters to each other, the height
of the small (or, as printers call them, the “lower case”)
letters as compared with the capitals, the suitability of
each kind of letter to the sentence to be written in it,
to the surfacc on which it is to be painted, and the
position from which it is to be viewed.

The letters should, in the first instance, be drawn
on paper, and at that stage should not be less than
two inches high; and as each one has been sketched, it
ghould be held at some distance from the eye, in a ver-
tical position, so that its general form may be judged
of when placed as it would be in actual practice,

Letters of a much larger size should then be drawn,
and these should be filled in with black : the colour
used may be cither Indian ink or the moist water-
colour sold in collapsible tubes; but the most eco-
nomical material is simple lamp-black, ground up in
water, with the addition of a fow drops of gum arabic.

It must, of course, be understood that, excepting the
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top and bottom lines, no other parts of the letters are
1o be ruled, or done by any other mechanical process.
‘We shall not however insist on this point when the ques-
tion is one of business, and shall show how far means
may be employed to improve the quality of the work
and to give rapidity in execution.

We advise the student to paint a set of letters of
the block or, as typc-cutters call them, the “sans-
seriff”’ character, taking cure that they shall not be
clumsy, and bearing in mind that letters seen from
below will naturally look rather shorter than they
really are, and that this effect must be provided against
by making them of a rather elongated form. The
paper should then be squared as near the letters as
possible, and two long parallel lines having been ruled
as high up as convenient on a wall, they should be placed
‘80 as to form names, &c., being temporarily fastened
by means of tacks.

When the letters have been so placed, it will at once
become evident that they must not be drawn at equal dis-
tances apart. The power of properly spacing is only to
be acquired by great practice, and is much wanted by
some of our writers who have made the forms of the
letters only their study, and who, unfortunately, have
had no systematic education in their special branch, but
who, with a zcal most creditable to them, have picked up
(or, in plain words, have learnt from troublesome expe-
rience) the way of placing letters: thus, we see men get
up on the plank placed in front of the surface on which
they are to “write,” and at once commence sketching
in their letters, and reaching the end of the space at
their disposal just at the last stroke of the final letter,
all the lctters being correctly spaced. We will not
make the unfair remark, which we once heard made by
a spectator on witnessing such a feat, that it was “more
hit than wit,” for we have already said that the power
has been attained by long practice and experience, and
would have been acquired long ago had the same man
been taught how to form and set out his letters instead
of having had to grope his way, and try and try
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again, until success crowned his labours. But, in quot-
ing such examples as the above, we are taking cases
which are not numerous, and we more often see writers
make several attempts both in forming the letters
and spacing them, rubbing out their chalk lines and
putting them in again, to the injury of the surface,
and to the waste of time—which to them means money;
and we have never been able to find out how letter
painters o learn their business, or if they are ever
tm%ﬁ, it at all.

e will, in the first place, give some instructions as
to the study of the letters themselves, and then proceed
to show how they should be spaced.

The alphabet must, for our purpose, be divided in a
manner quite different from that adopted in schools. We
can think of neither vowels nor consonants. We must
classify them according {o the lines of which they are
formed. Thuswe have, in the first place, letters consist-
ing of parallel lines at right angles to each other,
and with these the student should begin. In this
elementary stage the sans-seriff character will be found
the best for practice. The full height of the letters
having been decided on, horizontal lines should be
ruled, and within these too should be placed the lines
which are to guide the thickness of the horizontal parts

- -_—— - e ——-—--

-—— - -

Fig. 6,

of the letters. The distance of these from the outer
horizontals must be determined by the thickness of the
intended letters : in some cases, where a very solid or
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heavy letter is required, the horizontals at top and
bottom may be of the same thickness as the uprights;
but as a rule they should be rather thinner, the upper
one being slightly narrower than the lower, in order to
avoid a “top-heavy’ appearance, but this difference
should be so very little, as not to be really apparent to
the casual observer. The simplest of these letters is 1,
the outline of which consists of two perpendicular lines,
united at top and bottom by horizontals. Although,
as far as form is concerned, this is a very easy letter, it
still demands great care so that it may be kept perfectly
upright, and that it may not be irregular in form. It
must, however, be pointed out that when the letter is
very large, and is placed in a very high situation, its
sides should bulge out in a very trifling degree, and it

Fig. 7.

should be slightly wider at the top. Where these devia-
tions are not made, the sides will seem to bend inwards,
and the lines will seem to converge towards a point
above ; but great care must be taken that neither the
bulging of the sides nor the increase at the top are
exaggerated. The effect, viz., the apparently uniform
thickness of the letter, should be visible, but not the
means by which it is obtained; and in letters of a small
size placed at & medium height the plan suggested for
large letters need not be adopted. The letter u is
g:mtgly made up of two uprights, like the letter 1, united
in the middle by a horizontal bar which should be rather
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thinner than the horizontal parts of the other letters.
The distance between the two uprights is, of course,
regulated by the character intended to be given to the
letter—from the elongated, in which the space is less
than the thickness o§ the uprights, to the square and
compressed or broad, in which it is twice or even three
times that proportion. A fair average width is shown in
the'exampfe. The letter L is of equal simplicity, con-
sisting as it doesof an upright and horizontal only. The
general breadth of the letter should be the same as T, ¥
and E, but the lowest horizontal member of the last-
named letter should be a trifle longer than the upper
one, g difference which must not however be exaggerated.
The horizontal in the middle of ¥ and & should never
be less than half the length of the other horizontals; it
may be more. In some characters, such as the “ elon-
gated,” it may be lengthened until it is almost equal to
the others. 'When this member is too short, it gives an
exceedingly mean appcarance to the letters.

We now proceed to forms of letters composed
entirely of oblique lines, and of these the simplest is v.

——

Fig. 8.

The width at top having been decided upon, the
external lines are to be drawn, at equal distances, on
each side of a_perpendicular. The point is cut off at tho
bottom, where the width should not be as great as that
of each of the members at the top. A certain amount
of care is necessary in fixing the thickness of the sides.
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In the case of an upright letter, as 1, the thickness is
set off on the horizontals at top and bottom ; but if this
were done in regard to the v, or other slanting letters,
the parts when drawn would be narrower than the
others. It is therefore necessary to set off the real
width required on a line at right angles to the sides, as
at A, then the lines drawn at B parallel to the outer line
will give the width at the top of the letter. The letter
x should be sketched in a rectangle, formed by the two
horizontal lines at top and bottom, and two perpen-
diculars giving the extreme width of the letter. To
the angles of this rectangle the lincs of the letter are to
be drawn, but it will be observed that the line which
starts from the angle at the top, or bottom, does not pro-
ceed to the opposite angle at top, since the same line,
which is the outer line in the upper, is the inner one of
the lower part. The first sketch must, in the case of
the learner, be probationary, as the exact positions of the
two members must be obtained in the same manner as
those of the two parts of the letter v. In some speci-
mens, by both type-cutters and painters, we find the
upper part of the x smaller than the lower; but this is
not by any means general, owing to the difficulty of
avoiding the high-waisted appearance which is the
result. No absolute rule can, however, be laid down.
The formation of letters is very much a matter of taste
and judgment, and each letter painter of experience
will be found to have formed a style of his own,
although he may not be able to give any rules on which
he has based his practice. The w consists of a repeti-
tion of the letter v, but, excepting in the clongated or
narrower forms of letter, the v which is doubled must be
narrower than the one used as a single letter. The
points at bottom and top are to be cut off by the hori-
zontal lines which give the height, and the three flat-
tened points—viz., the one at top and two at bottom
—are to be of the same width, which, as already ex-
plained in rclation to the letter v, will be narrower
than the ends of the other members. The method by
which the proper diminution of these points, by com-
I
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leting the members as if .crossed, is shown in the
Eztter v. A w which is too wide, whether it be placed
at the beginning, end, or middle of a word, or whether
it be used as a separate initial letter, has a very ugly,
disconnected, and straggling appearance, and much
judgment is required in regulating the width. As a
general rule it will be found that it should never exceed
the width of letters such as ¥ by more than one-half:
that is to say, if the bottom member of the £ be 4 in. the,
extreme width of the w should not exceed G in. ; but we
repeat that this proportion is rot by any mecans arbi-
trary.

\

[Om———

Fig. 9,

We shall next consider letters formed of horizontal
and vertical, combined with oblique lines.

The letter z is contained in a rectangle. Having
marked the extremities of the upper and lower horizon-
tals, draw a diagonal ; the sides of the slanting member
will then be parallel to this, half of the thickness being
set off on each sideof it. We sometimes see the oblique
member painted rather thinner than the other two, and
the upper horizontal rendered rather shorter than the
lower one. We do not think there is any gain in either
of these modifications, for the middle portion of the z
is, of course, a down stroke, and would naturally there-
fore be thick; and further, when the upper horizontal is
made shorter than the lower one, a pyramidical appear-
ance is given to the letter which is not natural to it.

The ¥ is a letter of a similar character, resembling a
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z turned on its side, and is to be drawn in the same
manner.

Theletter M may be formed in the same way, but it is
necessary to remark that the width must not be exag-
gerated. The M should never be broader than it is hig ,
unless the characters be of the kind called * extended,”
but should in most cases be narrower. It may also be
drawn in the manner shown in the figure, viz., by con-
sidering it as a v supported by two perpendiculars—
the upper points of the v starting from the middle of the
top of each perpendicular. In order to obtain the proper
thickness for the two oblique lines, however, the breadth
of the top of the letter must be extended, and this in a
rather wide letter gives a clumsy and top-heavy appear-
ance ; but there is this advantage that the blank space
at the top is diminished, whilst those at the bottom are

increased.
[ \/ / [ /

a

e S ——.

Fig. 10.

The a is preciscly similar to the v inverted, and
with the addition of a horizontal member, which should
be rather thinner than the other two.

The v is as it were a v supported on a single stem.
In forming this letter, the difficulty is the proportion
which the open part holds in relation to the stem: for
if the stem be too long, the fork will look too insignifi-
cant; whilst, if the arms spread too widely and start
from too low a point in the stem, a vulgar look is
the result. The plan whichzthe author has constantly

1
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adopted in designing lettering for famters, carvers, and
engravers, and which he has found applicable to letters
of various widths, is to draw the stem of indefinite
height, and to draw lines from the extreme points of
the width ¢ and p, to Aand B. These lines cutting those
of the stem in E and ¥ determine the proportions. The
inner lines of the fork are, of course, parallel to the outer
ones. The left one must, under all circumstances, be of
the same thickness as the stem. The other may be so, if
such be the character of the letter, but the thickness
of the slanting side must be increased or dimin-
ished on the inner, not on the outer side, so that the
exact balance may not be interfered with.

The letter k is often subjected to malformation,
and is sometimes erroneously painted, as in Fig. 11,
whereas the history of the growth and formation of

Fig. 11.

letters shows us that the front part is the result of the
crossing of the two parts of which it is made up, forming
a loop which gathers in the upright. Thus in manu-
scripts of the twelfth century,* we find the x drawn as
shown in Fig. 12, and in this the origin of the present
method of forming the letter is apparent.

It may, of course, be said this is a *“ written character,”
not a printed one ; but it must be borne in mind that
the great object of the early printers was to make their
characters resemble manuscript as nearly as possible.

* 8ce “ The Bock of Ornamental Alphabets, Ancient and Modern,”
By F. Delumotte. (Lockwood and Co.)
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Much of the difficulty, in fact (as stated by the author

in a course of lectures on engraving and printing, given
at the request of the worshipful Stationers’ Company,
in their hall, in March, Apnl, and May, 1873), which
surrounds the research into the history of printing,
has been owing to the circumstance, that the first
t}y;'pes were cut so as to imitate as nearly as possible
the characters used by the scriveners of the period.
The discovery of the mechanical means of multiplying
a book would, of course, have the tendency to depreciate
the price, and thus printing scems, in its earliest days,
to have been not so much a substitute for, as a counter-
feit of, writing done by hand ; and thus we have a story
that Fust was found selling printed bibles in Paris, pre-
tending that they were written by hand, and was charged
with being aided by powers we had better not mention,
in producing the copies with such rapidity.

The similarity of the printed to the manuscript books
of the time was much favoured by the circumstance
that all the capital letters were omitted in printing, and
were afterwards put in by hand, by means of the pen
and brush. Some of these illuminated capitals are most
cx%uisite works of art.

t must, however, be borne in mind that Fust wasnot
(though he has been somctimes classed as) one of the
inventors of printing. Had he invented the art, or had
he even possessed an honest enthusiasm in its introduc-
tion, he would not have stooped to consider the light of
the intellectual sun thus raised in the world, spreading
the effulgence of its rays over land and sea, over poor
as well as rich, as a mere pccuniary speculation. But
the fact is Fust was a well-to-do goldsmith, and gold-
smiths in those days were the leading merchants and
money-lenders, and having supplied the capital for estab-
lishing the printing-office in which Guttenberg’s great
invention was being carried out, was thus anxious
that the profits realised should be as great as possible. .
The open conduct of Caxton is characteristic of our

eat countryman, for at the end of his translation of
the history of Troy (begun in Bruges on 1st March,
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1468), he says :—*“ Thus end I this book which I have
translated after mine author as nigh as God hath given
me cunning, to whom be given the laud and praise; and
forasmuch as in the writing of the same my pen is worn,
mine hand weary and not steadfast, and mine eyes
dimmed with overmuch looking at the white paper, and
my courage not so prone and ready to labour as it hath
been, and that age creepeth over me daily and feebleth
all the body, and also becausc I have promised to divers
gentlemen and to my friends to address them as speedily
as I might this book, therefore I have practised and
learnt at my great charge and dispense (expense), to
ordain this said book in print, after the manner and
form as you may sec here, and it is not written with
pen and 1ink as other books are, to the end that every
man may have them at once.”

The knowledge then of how the letter was at first
written is of some assistance in shaping it. Having
drawn the upright, and having marked the width
of the whole letter by the dotted perpendicular, mark
on the upright stem the height @, equal to half the
width & ¢, then from ¢ draw a line to a, and another
parallel to it. The lower member is then to abut
against the upper, leaving a small space between it and
the perpendicular at ¢. The student will not work the
letter in the above fashion after he has acquired the
proper judgment as to the relation of the parts to each
other, and their proper proportions; but the method
shown in Fig. 10 and the hints here given] will, we
think, materially aid him in his early studies.



CHAPTER XXVL
OF LETTERS CONTAINING CURVED LINES.

ForLowINGg up our subject by gradual steps, we como
next to letters in which straight lines and curves are
combined, and of these the simplest is the 5. In this
letter the first part to be drawn is the upright, which
may be brought down to about the level of the line
which regulates the thickness of the horizontals at
bottom. At this point the curve is to begin. We must
guard the student against an error into which many
letter painters fall, viz., beginning the curve too soon,
or bending it off too gradually, 'When this is done the
letter has, as it were, an unsafe appearance, as if it were
likely to turn over on the one side ; besides which, it is
by far more difficult to balance the curves than when
they start from a given point. In very large letters it
is, 1n fact, advisable to let a portion of the bottom of the
J,and that of the v, be quite flat, the angles at which it
meets the upright and end being rounded off.

The question whether the end of the s and cther let-
ters of this character should be cut off by a horizontal
or an oblique line has been much discussed. We cannot
admit that the reasons given for either onc or the other
are in any way satisfactory ; but consider it a point
which must be settled by the taste of the painter accor-
dinlg to the character of the letter.

he U is simply a 7 with the addition of a second up+
right, and the same remarks as to the curve will apply
to it.

The p consists of an upright united to a curve on its
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right side, the general width of the letter corresponding
with that of the E, or similar ones. In large letters it
is advisable that the curve should be somewhat fuller to-
wards its lower part than above the middle ; and, in very
large letters of the sans-serif character, the back may be

N

Fig. 13,

upright, the angles at top and bottom being rounded
off : this gives a broad and bold appearance to the letter,
but is not admissible in any other character, or in any
but letters of a very large size.

D) D

D
D,

Fig. 14,

Similar in character is the », in which, however, the
curve meets the upright at a point rather below the
middle of its height, and at this part the curve should
be slightly thinner than at any other. Great care in
fixing the point of junction is necessary, as if it be
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placed too high, the appearance called “ high-waisted *
18 given to the letter, whilst if placed too low, it looks
clumsy and vulgar. The B and & are, as it were, ampli-
fications of the p, one curve being added to each. Inthe
B this curve turns inward, being simply of the same
character as the upper one, whilst in the x it turns out-
ward. In both these letters, however, the upper curve
must be rather smaller than that of the p, in order that
the lower portion may be slightly more full than the
upper ones : an effect which must not be exaggerated.
Although a small part of the 6 is made up of straight
lines, the general form is so nearly allied to those next
to be treated of, that its consideration is deferred for the

Tig. 15,

present. The next set of letters consists entirely, or al-
most s0, of curved lines, and includes ¢, 0, q, and s.
The o0 isthe basis of the ¢, the @, and the . It consists
of two ellipses, either parallel or otherwise, according to
the character of the letter. In the present stage of study
the learner should draw these by hand, in order to ac-
quire the necessary practice ; but mechanical means for
striking the forms will be alluded to further on. Two
diameters at right angles to each other should in the
first case be traced, and the left hand upper quarter
having been sketched, should be followed by the opposite
one, the lower portion beingsketched inthe same manner.
In very large letters of tl:je square or block character,
L
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the 0 may be rendered as a simple parallelogram, that
is, having its top and bottom horizontal, and its sides
vertical, the angles being rounded off. The @ is merely
an o to which the extra appendage, called the tail, is
added. Thisshouldnot be brought too far below the line,
so a8 to interfere with the proper balancing of the let-
ter, by appearing to draw the ellipse on one side or
downward.

The c again, is the o, out of which a
portion contained between two radii is
taken. The beauty of the form thus
produced, as compared with thatresult-
ing from cutting off the ends by hori-
zontal lines, would seem to settle all
doubts on this head ; but, as we have
already said, the matter is one of taste,
not of principle.

The upper termination of the ¢ is

Fig. 16. tformed in the same way, whilst at the

lower part, the curve of the ellipse is

made to bend outward, meeting a straight line: the

inner curve merges gradually into a straight line, and
the letter is completed by a horizontal.

The s now alone remains, and this is indeed a most
difficult letter. Many rules for its construction have been
laid down ; but we do not think any
of them are of general application.
We urge the student to attain facility
in free-hand drawing, and to study
the curved forms we have given in our
elementary lessons. e will then find
that he will be able to draw the letter
to suit the character of the others
in an infinitely shorter space of time,
and with much less trouble, than
would be required in carrying out
any rules which might be laid down.
whilst by far greater grace can be imparted to the form
thus traced by hand than could be given to one result-
ing from geometrical construction. A parallelogram

Fig. 17.
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to contain the letter should be sketched, and this should,
for reasons which will presently be explained, pass above
and below the horizontals which regulate the heights
of the other letters. The curve must then reach the top
and bottom of this rectangle, but
must touch the sides only at the
lower part of the letter, the upper
portion being smaller than the other:
the difference must however be very
slight, so as not to be too obvious.
The & is a very troublesome form
—for we cannot call it a letter—
which, either when standing alone
or in combination with ¢ in &c., is
gradually falling into desuetude: Fig. 18.
the word “and’ or “etc.” being far preferable,
and occupy little, if, indeed, any more space. To estab-
lish a rule for the construction of this figure is even more
difficult than for that of the s, and the painter must
therefore depend on the accuracy of his eye and his
power of hand, both of which will be improved by
practice.




CHAPTER XXVIIL
METHOD OF STUDY.

Havixg thus given a few hints as to the proportions
and general formation of letters, we next proceed to
advise the student as to a more extended system of
practice, and for this purpose a black board must be
Erovided. This may be bought rcady made at the

ouses which supply school furniture, where the pur-
chaser has the advantage of selecting from a number
which have been some time in stock, and arc thus
scasoned, and not very likely to twist, warp, or split;
but of course it is not the cheapest plan. We there-
fore suggest that a board may be made by a working
carpenter, who purchases his wood first-hand, at a
very reasonable rate. A single 11-inch board cut in
halves, and the two parts joined and clamped at the
ends, will make a board which will be found to answer
every purpose.

This may be supported by screwing two legs against
the back, and a third attached by a hinge—the whole
forming, as it were, a board and eascl in one; or if a
wall in a room, outhouse, or shed, be available, the board
may be fixed up by means of holdfasts, and will always
be ready for use.

The board should be well covered with several coats
of paint, of the usual kind, the last coat being mixed with
turpentine, so as to dry without gloss, and this will
occasionally require repetition; but thut, to our young

inter, will be a matter of but small difficulty. So

ong as the practice is confined to the use of chalk or



METHOD OF STUDY. 181

pi}ta’e-clay, the board may be kept in very good order by
rubbing it, once a week or so, with a rag dipped in
common Writin%vink, which should be allowed to dry
on the board. en the practice is in oil colour, the
work must be washed off with turpentine before it dries,
and for such practice the coat of flat paint will not be
required. It is advisable, too, to change the colour of
the board occasionally as the power of forming letters
is obtained, so that their effect when differently painted,
and on various grounds, may be studied.

The horizontal lines, WKich are to regulate the
heights, &c., of the letters, are to be ““ snapped.” Thisis
done in the following manner :—Obtain some twine
or whipcord—which may be kept for the purpose
wound round a piece of stick—make a knot or loop
at the end, and having marked at each end of the
board the heights required, fasten the cord at the
one on the right-hand side by a bradawl passing
through the knot or loop ; then rub white chalk along the
entire length, so that it may be well charged with it;
then hold the loose end of the cord against the required
point at the left-hand edge of the board, draw it tightly,
at the same time holding the end down with the
thumb ; take hold of the string at about the middle,
and, drawing it away from the board as far as its
elasticity will allow, let go suddenly, when a clear
straight line will be ““snapped’ on the board. This
plan will, however, only apply in relation to a board
of limited size; but in other cases, as on the architrave
of a shop, or on a wall, a bradawl must be driven in at
the left side also, and the cord must be wound tightly
around this, so that the operator may be at liberty to
walk to the middle of the cord to snap it. The horizontal
lines toregulatethe heightof the letters,and thethickness
of the horizontal members, are all the mechanical aids
of which the student should at this stage avail himself':
a restriction which we shall remove when the question
is one of absolute business.

‘We shall, for the present, confine the practice to
single letters only, reserving our instruction as to
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general arrangmeent, spacing, &c., for the next

stage.

%ﬁe beginner is urged to sketch generally, rather than
specifically—that is, to mark out the letter by a
few general elementary lines, not finishing any par-
ticular part until he 1s sure that it is in its right
place. As he progresses, he will acquire the habit of
making his outline more and more correct, but less
and less complete ; so that after a while he may be able
to paint his letters with the brush, whilst their general
forms only have been indicated, by which plan he will
not only save much time, but he will impart greater
grace and spirit to his lettering than if every line were

one in a more formal manner.

The outlines having been settled, they are to be gone
over with paint: the brushes or “ pencils” used being
made of sable, and the hairs of greater length than
in those used for other branches of art—they are
called, in fact, ‘ writers’”” pencils. They will at first
be found rather difficult to work, as owing to their
length they will sag at the point, especially when
charged with the heavier colours; but a little practice
will enable the student to overcome this difficulty, and
he will be able to use them with ease. The outlines
are not to be executed in short or separate touches,
but the pencil is to be drawn along in the required
form, by which a continuous and graceful line will be
obtained : the outlines of the broad parts of the letter
are then to be filled up with pencils having greater
body and shorter hair. The pencils used by letter
painters are made in various sizes, amongst which are
the following :—miniature, crow, duck, goose, full-
goose, extra full goose, small, middle, and large swan ;
but others are employed, according to the taste or re-
quirements of the painter.

Assuming now that the student has acquired a certain
amount of power in free-hand and geometrical drawing,
and that he is able to form the letters of a simple
alphabet, such as that explained in the preceding
chapter, we shall follow up the study in such a manner
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as to apply his knowledge to the actual practice of his
occupation, and in this 1t is just possible that we shall
run counter to the generally accepted ideas on the sub-
ject. We write from our practical knowledge of the
difficulties by which letter painters are surrounded, and
with the avowed object of ameliorating them.

It is laid down, then, as a rule, by some writers on this
subject, that no mechanical aids of any kind are to be
allowed to the letter painter, either in drawing circles,
arcs, or other curves ; and that, even in sketching italics,
or writing characters, no means are to be taken to assist
the eye and hand in giving to all the letters a uniform
and proper slant.

Now this is manifestly an absurd theory, and one
which, if carried into practice, would place the letter
painter at a great disadvantage as compared with
others who have to accomplish similar results, but who
are allowed cvery mechanical appliance that can aid
them in accomplishing their work with success and
expedition.

oth these terms must receive their proper attention
at our hands. The work must be done successfully, for
unless it be so, the customer will be dissatisfied and
future employment will be lost; and it must be done
expeditiously too, for it is important that, whether it is
a question of week or picce-work, it is to the interest of
both the employer and the workman that every moment
should be economized.

Now, however well our letter painter may be able to
draw his letters by hand, however accurately he
can, after repeated trials, sketch letters such as the
¢ or G, and however well he may be able to draw
straight lines, it must be clear, that his work must, to
say the least, be expedited by mechanical aids. It must
be borne in mind that he stands on a plank placed
across two step-ladders, or similar contrivances, quite
close to his work, and that he cannot sce the exact effect
of his lines ; so that he is, in reality, working by guess, or
rather, he depends on his experience, which is often at
fault : whilst the fact proves our argument, for very
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much of the lettering seen above shops will, on exam-
ination, be found to be out of the perpendicular.

Again, to deprive the letter painter of all mechanical
aids, 1s to treat him with great injustice, when compared
with other workmen. An engraver is allowed to ruleall
hislines, to draw guides,and tousesquaresand compasses,
or anyother implements he may desire; cabinet makers
and joiners scribe all their forms either by compasses or
temglates ; the turner uses compasses and callipers ; the
machinist uses both of these with accurate gauges; the
stonemason uses rules and squares; so does the mason,
who cuts inscriptions in stone: yet, to the man who is
to paint the same inscription, it is forbidden to use
““rules, compasses, or any other mechanical aid.” It is
even said to him, “In forming any kind of slanting
letters, as italic, care should be taken that all the letters
slope to the same degrec, but no mechanical means for
effecting this object should be had recourseto.”” Fancy
saying to a bricklayer, ““ You must be carcful to keep
your ‘perpends,’ and to see that your work is
thoroughly ‘plumb,’” but you must use neither square,
rule, nor plumb line.”” Or toa joiner, “Youare to make
the baluster-rails for three flights of stairs, you must be
careful that they are all the same size, but you must
use neither measure nor rule.” Such instructions would
be deemed manifest absurdities, and the work would
deteriorate accordingly.

Let us deliberately consider what the letter painter
is called upon to do, so that we may appreciate his
difficulties, and that we may be able to show that the
work will be better and more quickly done by the use
of proper mechanical aids than witbout them, and that
in the end the customer and the workman will be all
the better pleased, for the onc will get his work done
in & superior manner, and the other will be enabled to
work more rapidly, and consequently to earn more
money, than he would otherwise have done.

In all we say on this point, however, we desire not to
be misunderstood. ‘We do not propose to allow mechan-
ical aids to the student in his elementary practice, for
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the eye must be educated to act as a check on work
done by means of instruments, which will always be
found necessary ; and the hand must be trained so that
the general forms may be sketched, and such parts as
cannot be done mechanically, may be drawn by free-
hand ; but as soon as a certain amount of power has
been acquired, and the work done becomes a matter of
actual business, we would allow, in fact encourage, the
use of all such appliances as can improve the quality
and expedite its progress.

We have said that, placed as he is, the letter painter
cannot well judge whether his letters are upright ; but
this is not his greatest difficulty. He has to move along
in front of his work, and, as he does so, he loses sight of
the first part of the inscription : how then can he judge
of the uniformity of the thickness of the uprights, or of
the widths of the letters themselves ? He should there-
fore have in his left hand a pair of wooden compasses, one
end of which holds a piece of chalk, and this should be set
to the thickness of all the letters, so that he can mark
them off in the snapped line. When this is done, a
strip of wood is to be fastened by two or three thin nails
against the line last mentioned, and on this a set square

- is to be moved along, and by the aid of this the uprights
are to be drawn. ‘

But we have yet another difficulty to deal with, and
this relates to the curved letters, singly, and when
doubled, or repeated at different parts of the inscription.
Take for instance the letter o, on Which are based ¢, G,
and a. The o should be a perfect ellipse, the proportion
of the diameters to each other varying according to the
character of the letters : a perfectly circular o is seldom
used, and is always ugly. Is it ngt too much to expect
that the letter painter should, in the most off-hand way,
draw this most difficult figure, and in its most difficult

osition too, namely, standing on ifs narrow end ? The
rst-rate painter succeeds, but the numerous failures
observable in a half-mile walk atfest the absurdity of
the attempt ; for we see the lettert bulging out on one
side or the other, generally towarzﬁg the upper part of

O
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the right side; sometimes too small when the painter
has hit on a good form and thinks it “ better to leave the
well alone,” lest by enlarging he may run the risk of
spoiling it; or sometimes too large, owing to additions
made in the hope of getting a satisfactory form.

The same applies to the s, but all the difficulties are
increased when these, or any other letters, have to be
repeated in theline. All good engravers, letter carvers,
lithographers, and of course printers, look upon it as a
matter of the greatest importance that the same letters
occurring, no matter how often in a line or inscription,
should be perfect transcripts of each other: a rule
which it is next to impossible to carry out in the pre-
sent system of letter painting; for how can a man

v -nving along on a board, not able to step back to sce
‘li% effect, judge whether a letter he is sketching
2 }’i‘onds in every respect with a similar letler some
%1 fteen feet away P and yet the pedestrians who
at his " ) ;
o toad. see 1grk from below, or from the other side of
ol ) 2]
8 * ¢ inscription as a whole, and criticize
1t (as we do every “hine) f hes 1t of vi
" We watched thet ing) from their own point of view.
efforts, some few months ago, of a
sgle manufacturing provincial town.
e following inscription :—

letter painter in alar
[ He was engaged on t,
o1

S. SOORNS ANjg
oD SONS, WOOL STAPLERS.

i t . . .
ga(;:tg e;c;dﬁléhg(ioﬁ (Lentlomng the simple letters, the

; dt plish seven copi?s of the letter s,
?: :;f tg::ieov,v:: notw 0 of the r. It is almost needless

rous letters placed th anuch likeness between the nume-

: in hius apart, and yet the painter was
ggsi&si;dlzﬁzs og;erlvf‘ attempts, whilst his failure was

thought the letter 1, T at a proper distance; and we

adago— : painter must agrec with the old
“0 wad so'v;l e

To see odme power the giftie gi'e us
prsels as ithers see us.”

We would therefo;il;'m suggest the following remedy,
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of which the letter painter need not be ashamed,
considering that the system is constantly adopted, not
only by decorative painters, but by the greatest painters
in the execution of fresco painting, viz., to draw one
letter which is to appear several times in the inscrip-
tion on a piece of cartridge paper, contructing the
o in the proper gecometrical manner, as shown in
Fig. 120. This outline is then to be pricked with a
large pin or darning-needle, and a line having been
drawn down the middle, and a diamond-like opening
being cut at top and bottom, the pattern thus made
i8 to be held against the architrave or board, the
diamond-like openings being placed against a central
perpendicular previously drawn, and the outline is
then to be pounced—that is, dusted over with some
fine chalk, placed in a loose little bag of thin muslin,
or brushed over with a stiff brush rubbed on chalk
—the outline will be thus transferred, and as the
pattern may be used many times, the letters, how-
ever often repeated, will be of precisely the same form.

But this system may be further extended with bene-
fit to all concerned ; for the whole inscription may be
sketched on a broad strip of paper, which may be
temporarily fixed in its place, and the appearance ma
be in some degree judged of before the work is executed,
thus avoiding much disappointment and annoyance.

We have pointed out how a set square is to be used
in drawing the perpendiculars of the letters: this set
square may be made of a piece of } in. deal, and
ghould be about 9 in. at the narrow end. A very
good average slant for writing is that of 60°, that is,
the same as the side of an equilateral triangle. Some
persons think that a greater degree of elegance is given
to writing by increasing the slant, and there can be no
doubt that the letters at a fair slant are much more
graceful than when nearly upright ; but this knowledge
must be acted upon within proper limits, for when the
writing slants too much, it has a straggling appearance
which 1s very unpleasant.

The set square above alluded to may be used for



188  OF LETTER PAINTING OR SIGN WRITING,

‘both the upright and slanting lines; but we do not
mean that the precise lines of the letters are to be ruled,
but merel))lr that lines are to be lightly drawn at six or
seven inches apart in order to act as guides for the
inclination of the writing, and to assist the painter in
keeping a uniform slant throughout the whole line.

Set squares may of course be purchased, but they are
not generally sold of the size named above: we there-
fore recommend the painter to make one for himself.
A piece of board about 9 in. broad and 15 in. long
may be casily obtained : it should be well planed, and
one of the short and one of the long sides should
be made accurately at right angles to cach other; an
equilateral triangle should then be constructed on the
narrow end, and the one side carried on until it meets
the long side of the board ; the set square will thus be
outlined, and the superfluous piece may be taken off by
cutting through the line drawn with a penknife, taking
care to guide the point against a rule, and that the
knife is held upright; the edge of the wood may then
be smoothened on a sheet of glass paper. A hole
should be cut in the set square, so that it may be hung
up when not in use, and this will also assist in moving
it along whilst drawing the lines.

‘We now approach the important question of spacing ;
first words, and then the letters themselves. We have
alluded to the haphazard style of working, of the time
wasted by repeated trials, and there is no doubt that the
result is in only a very few cases satisfactory ; for it will
be natural to suppose that when a man hasseveral times
failed in getting all his words nicely in, and at length
finds himself approaching the end of his line, but with
about one letter too much, or too little, to fill the given
space, he will not alter the whole, but will ““ squeeze *’
or ““stretch ’” the last few letters so as to accommodate
matters, and any one walking through the streets will
be able in a few minutes to find cases in which this has
been done.

The first thing to be done then is to sketch out
roughly on a piece of paper the whole of the inscription,
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in order to form some judgment as to the space to be
occupied by each word, and corresponding divisions
should then be marked on the surface on which the let-
tering is to be done, allowing at the outset for a certain
space to be left between each word—a point frequently
overlooked ; and hence we so often see inscriptions in an
almost continuous line, or some words crowded together,
whilst others are far apart.

We may just cursorily point out that where a shop-
door is in the middle of the front, and it is desired to
have the name over the door, and the trade inscription
divided and placed on each side of it, the name should
always be in a character dif.crent from that in which
the trade is painted. We say always, because, although
this is advisable even when the whole inscription is to
read in a continuous line—it is not so important in the
latter as in the former case—in which the trade and the
name of the shopkeeper when thus mixed up, often form
most ridiculous sentences when read as if in one
line: thus, we have seen at different times—

CHINA | BIRD | DEPOT |

CABINET | LOCK | MAKER |

-

HOUSE | FLOOR | AGENT

and similar other inscriptions; in each case the middle
word being the name of the occupier of the shop.
‘Where uniformity in the leiters is requested, a perpen-
dicular line or ornament should in every case be inserted
so that a scparation may be made between the words.
The space for each word having been decided upon,
the number of letters the word contains is next to be
counted, and the first, last, and middle letters are then
to be sketched ; or if the number of letters in the word
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is even, one on each side of a middle line should be
sketched; or, again, if the word be a long one, it may be
divided into three or four parts, and guide letters placed
at the various points, to form as it were landmarks.

These divisions must not, however, be considered as
absolutely fixed points; for although a word may be
divided numerically into a given number of equal parts,
it does not follow that cach of those parts would neces-
sarily occupy the same place, since one may contain an
1 the narrowest, and the other a w the broadest letter ;
but the division will generally be approximately right,
and the differences above alluded to can be easily ad-
justed during sketching.

Nor can the letters themselves be placed absolutely
according to measurement, for not only do they vary in
width, but from their very conformation they require
more or less space to be left around them in order to look
well : thus, in the word [NDQOR, greater space must
be allowed between the 1, the N, and the », than between
the D, the o, the second o, and the R, for it will be seen
that in the first letters the space is equal all the way
down, whilst between the other letters the space is grad-
ually growing wider from the central horizontal. It is
in circumstances such as these that the accuracy of the
eye, obtained by the study of geometry and free-hand
drawing, is found of infinite assistance: the eye must
after all be the great guide, and all ruling or other
manipulative operations are merely the means by which
the work is accomplished so as to satisfy the cye.

The first sketch of the inscription need only be done
in single lines, the centres as it were of the thickness.
This operation need not occupy many minutes, but it
will save many hours in the work, and avoid many days
of vexation to those who have had aninscription painted,
which is an eyesore to them every time they enter their
place of business.

The circumstance that the letters o, ¢, G, 0, @, and s,
only touch the top and bottom lines at one point, from
which the curved line travels onward, causes them to
look rather smaller than the rest of the letters, and in
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order to correct this appearance it is necessary that they
should be painted slightly larger, passing in fact beyond
the two horizontal lines which regulate the height of
the other letters. As we have however pointed out,
this is done so that the letters may look the same size
as the others, but not that they may appear larger.
The means in fact by which apparent equality of size is
effected should not be evident. It is necessary to point
this out, for whilst on the one hand we see the letters
referred to look as if they were smaller, owing to the
ignorance of the painter of the usual effect alluded to,
we observe in others the curved letters made so exag-
geratedly large as to look almost like a capital in the
middle of a word.

Certain characters require to be spaced differently
from others, and in this matter much judgment is neces-
sary : thus the small or lower-case ita%ics, called by
engravers ““ stump,” require to be packed, that is, placed
close together ; whilst the script, or writing characters,
should be free and not by any means cramped. “Old
English” letters look best when moderately close: in fact,
when they were really in vogue, it was a common prac-
tice to join two letters together, or to make part of the
one common to both ; whilst  German text,” so much
less severe in form than the other, may be spread.



CHAPTER XXVIIL
OF VARIOUS KINDS OF LETTERS.

Brrore giving some specimens of letters specially
adapted for sign writing, we would impress on the let-
ter painter that all eccentricity in the forms of his letters
is for his purpose quite out of place on inscriptions
over a shop or on a wall, and in the situations where his
work is called into requisition, however much the pur-
poses of posters and placards are supposed to be assisted
thereby : in the latter case the object is to catch the eye
of the passer-by, in spite of the numerous otherannounce-
ments by which each may be surrounded. The ques-
tion in that case, becomes how to make one more
striking than the other, and in this some of the pla-
cards succeed admirably. It is in fact impossible, to
speak too highly of the progress made in this respect
by our wood-letter cutters, some of whose works may
truly be taken as models by the letter painter. We
must not, however, disguisc from ourselves the fact that
the test of beauty is fitness, and that as the inscription of
the name and trade of a shop-keeper is not likely to be
eclipsed by another inscription close to it, that the very
architectural members serve as a separation, or asit were
a framing, and that therefore no expedient is necessary
to protect the words from being confused by the
proximity or brilliancy of another inscription ; but that
simplicity, boldness, and clearness are the great condi-
tions to be fulfilled by the letter-painter.

We have already given the general rules for the for-
mation of sams-ﬁteri.fg letters, which may be said to be
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the simplest and boldest letters in use. The character
has been called Sans-serif, Celtic, Grotesque, etc., and
is well adapted for situations when, owing to distance
or other circumstances, fine lines and minute details
would be- out of place, or would diminish the bold-
ness of the inscription. We give in Fig. 19 the cha-~
racter in its heaviest form, such as would be used high

D
S |

Fig. 19.

up on a wall, and where there is plenty of space at the
disposal of the painter. This character does not admit
of shadows or thickness, as it. is in itself so solid that
an§ addition to its form renders it clumsy.

or situations nearer the eye we give Fig. 20, in which
the letters are thinner and the general form more open.

A B O
oy | @

Fig. 20.

The form is thus rendered altcgether more elegant, and:

may be either used plain, or with thickness and shading.

The letters require great care in outlining, so that

all the lines may be kept of the same thickness, and

‘that the same character may be preserved throughout,
K
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trouble to look, will observe that wherever the capitals
tower above the other letters in an undue proportion, the
general forms and workmanship will indicate that the
mscription is the handiwork of a second-rate artist.
In types, the above character is called Canon, and in
Fig. 25 we give examples of the character called Aldine,
a very refined letter of a narrower character than the
other: these are both adapted for situations where a

MERCER

Fig. 25.

rather long inscription has to be got in; but, although
the last looks well in print, it is not adapted for letter
gzinting, in which characters narrower than those in
ig. 23 should not be used.

ig. 26 is an example of a letter now very much used,
under the name of Runic, but it would be difficult
to defend the appellation, considering that it differs in
every particular from the truly Runic characters; but

DRAPER

Fig. 26.

in the multiplicity of letters it had become necessary to
ive some designation to this style, and on the principle
t “ a rose by any other name would smell as sweet,”
the title by which this character is known has been
bestowed upon it.
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In spite, however, of our taking exception to the name,
we cannot withhold our admiration of the so-called
Runic letters. They possess much of the lightness and
elegance of the Roman, whilst, at the same time, owin
to the greater equalisation of the thickness of the lines,
they are bolder, and may be used with both thickness
and shading, whilst the thickening of the fine lines is
gradually lost in a pointed termination of the * seriffs.”

Following up the system of thickening the fine lines
of the Roman characters, a beautiful letter called the
Clarendon has been recently introduced. It is an ex-
ceedingly handsome and dignified letter, and is, as
far as general proportions are concerned, similar in
every respect to the Roman. It is outlined by ruling

A T

Fig. 27

two horizontal lines at bottom and two at top, to regu-
late the thickness of the serifs or feet, and these may
be made to project more or less, according to the
space at disposaf—our example, however, presenting
the maximum in this respect.

‘We must call attention to the fact that in this, as in
the Roman character, the vertical are merged into the
horizontal lines by curves at the angles, and we must
urge the letter painter to beware of exaggeration in
this particular. The perpendicularity of the one line,”
and the horizontality of the other, must not in any way
be interfered with : in the sketch they should, in fact,’
meet and form a right angle, which should just be
rounded off. Even in this particular, the work of a
first-rate letter painter is evident, for in inferior work
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the curve is often begun from the very beginning of the
seriff of the letter to hide the failure in the horizontality
of the line. The workman may in this, as in other de-
partments of work, be assured that it is in the refine-
ment of points such as these where the skilled artisan
—possibly only another name for the ‘“ artist ’—is dis-
tinguished from the common handicraftsman.

ig. 28 is another specimen of Clarendon in a con-
densed form, and narrower than this: the letter should

CAS

never be used, as the beauty of the character is lost,
when the space forbids the proper extension of the fect
of the letters.

We would suggest to the letter painter the use of the

Fig. 29,

This Desirable
RESIDENCE
to be Let.

For particulars
apply to
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Clarendon character in notice-boards, Fig. 29, where it
is bolder than the Roman, and is perhaps more rapidly
executed, as the thin lines do not require so much care
as do the fine lines in the Roman.

Next in solidity to the Clarendon is the Egyptian,
or, as it i3 by some painters and printers cafﬁed, the
Antique. It isscarcely worth while asking which is
the more correct name, as neither of them is in the
slightest degree justifiable. The names seem to have
arisen from the letters appearing as if made up of
blocks, having thus some similitude to the massive
Tigyptian buildings. The letter E may seem to remind
one of the labyrinth of Lake Meeris, or it may be
supposed to bear some resemblance to the Greek fret
or key border ; * but these reasons are very doubtful, nor

Fig. 30.

is the matter of the slightest consequence. The letter is
a most useful one, the boldest we have, and is specially
adapted for being rendered with thickness and shading.
It differs from Clarendon in being heavier, and in its
angles being accurately rendered, without being rounded
off as in the Clarendon. When Egyptian letters are
painted on a very large scale all the lines may be
made of the same thickness; the letters then have a
very striking effect. "When of a medium or small size,
the down strokes should be rather thicker than the
others.

Tig. 81 is an example of condensed Egyptian, and nar-

* 8ps «Grammar of Colouring.”” Part V. «The Characteristics
of the different Styles of Ornament.” Page 183.
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rower than this the letter should not be used ; for if the
space be so limited that such a narrow letter is required

HOUS -

Fig. 31.

a sans-serif may be used; and as that character has
no projecting feet it will allow of a wider letter being
employed.

e have thus given the characteristic features of
what may be called the three great orders of plain
letters, and we again urge on aﬁ’ who would excel in
letter painting, to study and practise these until they
become quite proficient in them, since all the orna-
mental letters should be based upon them, the general
forms being the same, the difference consisting only in
the lines being curved or in the addition of ornamenta-
tion. Of some of these letters we now give specimens.

Fig.321is called Classic. Wehave already said it is not
our business to defend the names. It isa very useful

WINE

Fig. 32.

character, elegant in its simplicity. The letters should
be sketched and spaced as for Clarendon, the difference
consisting merely in the serifs turning round into
scrolls. The effect of this letter, when painted in black
on glass with a diapered gold background, is very



'OF VARIOUS KINDS OF LETTERS. - 201

. The addition of thickness and shading to this
character, owing to the amount of drawing required,
is a work of some difficulty and time, whilst the
appearance is not thereby improved.

he character shown i Fig. 33 goes by the name of
Tuscan ; but it is, as it were, an ornamental rendering
of the Egyptian, within the outline of which it may
very well be sketched. We give the letter as usually

BAKER

Fig. 33.

drawn ; but we cannot say we admit the beauty of the
excrescence on the left side of the uprights, and think
the general appearance would be improved by its
omission. :

This letter may be shaded, or rendered with thickness,
but we prefer it in its simple form.

Fig. 34 shows another letter called open Tuscan. An
inscription in this character in a light colour on a dark
ground with a darker line on the right and under side,
and the pattern on the letter in a bright colour,
‘““comes out,” to use a technical phrase, very well.
The main beauty of the letter, however, consists in the

DRUGGIST

Fig. 34.

correctness of its form, and its rather angular charactor ;
and if these points are not observed, the painter may
K3 '
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depend that all his colours however brilliant, and all
his gilding however well done, will be thrown away
or will serve to show only the more plainly the defects
in the form.

BIRD

Fig. 35.

We scarcely know which to admire the most, the
beauty of the letter shown in Fig. 85, or the plain sense
of its designer, who, discarding the terms Classic, Runie,
Tuscan, or other names absolutely inappropriate to the
character, has called it simply *“ Ornamented :”” a name
which it really deserves, being one of the handsomest
characters in use. The colouring must be left to the
taste of the painter; but it must be pointed out, that
the space between the surrounding line and the letter
itsel?is not to be filled in, in which case it would form
a heavy broad border: but it is intended to be a
single outline only, thus lightening the effect of the
letter, and increasing at the same time its distinctness.

Fig. 36 is an example of Rustic character, well
adapted for the name or inscription of a horticulturist
or somewhat similar trade. 'We have purposely avoided
making suggestions as to the appiopriateness of certain
letters to special trades, knowing that this matter is for
the most part decided by the employer ; but we recom-
mend the letter painter to think over the matter, and
wherever opportunity occurs, to make such suggestions
as may lead to an appropriate and handsome inscription
being executed. In order to elevate his art, the letter
painter should be prepared to submit sketches of the
inscription as a whole, and of individual letters drawn
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full size; and a well-selected set of patterns in a book
will afford the customer an opportunity of examining

FLORIST

Fig. 86.

the different characters before giving his order, and the
letter painter may be assured that this plan will be by
far the most satisfactory one that could be adopted in
the interests of all parties concerned.

Under the head of Old English we have numerous
families of characters—Black letter, Church text,
Elizabethan, &e., &c., into the various styles of which
our limits forbid us to enter, so advise the letter painter
to consult some of the books named below,* in which he
will find full instructions as to the formation, character,
and date of each class of letter. As a type of the class

Bookse

we give a word in the Elizabethan character, which is
perhaps the best adapted for business purposes. Church
text is not well fitted for general inscriptions, as it is, of
course, more or less associated with sacred things, and
as it has varied from time to time a great amount of
study is necessary in order to render it correctly. This

# «Madimval Alphabets and Initials,” by F. G. Delamotte. (Lock-

wood & Co.) * Examples of Modern Alphabets,” by F. G. Dela~

" motte. (Lockwood & Co.) “ The Book of Ornamental Alphabets,” by
F. G. Delamotte, (Lockwood & Co.)
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study we strongly recommend to our letter peinters in
order that they may see how very absurd it is to mix
up the characters of the different periods, and that they
may when called upon be able to undertake the higher
branches.

In contrasting the “Old English” character with
the German text, Fig. 38, it will be observed that, whilst
the former is essentially angular and severe, the latter
i8 rounded and free. Thus, flourishes seem almost
necessary to German text, whilst they are utterly out

Lngraver

Fig. 38.

of place in Old English or Church text. We must,
however, warn the letter painter against the inordinate
use or misapplication of flourishes.  They should
always have some apparent connection with the letters
themselves, and should not be used just to fill up a
vacant space. We frequently see a word or sentence
too crowded at one part of the surface on which it is
painted, leaving a blank space at the other, and this is
usually filled up with a meaningless flourish. By the
method already pointed out for spacing the letters, this
ugly expedient is rendered unnecessary.

The Sld English and German text do not look well
when rendered with thickness. They are so essentially
writing characters that fine lines are indispensable to
them, and the beauty of these and the contrast of them
with the thick lines are diminished when both are viewed
from the side, and are seen to be equal in solidity; both
characters, however, look well when outlined with a
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darker colour than that in which they are painted, but
in that case, more than ever, the absolute correctness of
form must be insisted upon.

Italics, Fig. 39, are not by any means the easiest cha-

MAKER

racters with which the letter painter has to deal, the
main difficulty being the uniformity of slope. In the
letter M, the right-hand down stroke, which in the Roman
character would be upright, must take the slant of the
general mass of letters.

-The a and v afford subjects for some study and trial.
They may cither be drawn so that their down strokes
slant like the other letters, or they may be outlined in

Fig. 40.

a parallelogram, their point being in the middle of one
of the sides. This method is shown in Fig. 40.
The x is necessarily drawn according to the latter
method. Fig. 41 shows the small letters, or *“lower
case,” of the Italic character. It is as it were a substi-
tute for plain writing, but no flourishes of any kind
are admissible. ’
The words written in Italic small, must not be spread :
in fact, the character looks much better when “packed,”
or placed close together, the down strokes not being
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too thick. It is very important that a uniform slant
should be preserved throughout, and this slant should

not be quite as oblique as that of writing characters :
a set square of a different degree to the one already
alluded to should therefore be provided for this purpose.

‘We thus reach what is called the Script or writing

Fig. 42,

character, the most elegant of all.  'We give merely one
speeimen, Fig. 42, knowing that this character has been
more studied than any other, since it is the hand taught
in schools, Yet, writing with a pen is very different
from drawing the letters which are to be painted: the
first is done 1n an off-hand manner, the latter should be



© OF VARIOUS KINDS OF LETTERS, 207

drawn deliberately and carefully. The writing done with
a pen is as a rule temporary in character, and the exact
form of each letter and the spacing of the words are
matters of but small consequence, unless the work be a
piece of ornamental caligraphy or illumination. But, as
already stated, the work of the letter painter is to have
a permanent object, and must therefore be carefully
outlined and spaced. We recommend the student
to take as models the engraved head-lines of some of the
copy-books now used in our national schools : these may
be obtained at one penny each, and we advise him, -
in the first place, to return for a while to the years
of his boyhood, and in order to ‘“get his hand in,” to
write a few pages in the usual formal school-hand, for
in the rough off-hand way of writing to which after
leaving school we naturally fall, the careful way of
forming the letters will have been neglected ; we then
recommend him to proceed to draw the letters on a
much larger scale, outlining them in pencil, and sub-
sequently in colour, as described in the early part of
this section, and finally practising them on an upright
board.

As already stated, a fair but not exaggerated slant,
and much taste, are required in the arrangement of the
capitals and their heights, and of the heights and lengths
of the long letters. If the capitals are too small, a de-
gree of meanness is given to the writing, and the effect
of the tails, &c., of the letters being too short is extremely
unpleasant. Various teachers of writing and engraving
have different rules as to the lengths of the letters
which are to project above and below the lines, and
these rules, which will be apparent from the examples
above referred to, must be taken as standards—to be
adapted to the circumstances of the case—for the height
of the surface on which the workisto be executed being
limited, and a certain inscription being required, the
heights of the letters must in some cases be modified
the letters should then be kept rather thinner than other«
wise, or they will look clumsy ; the thickness in fact of
the script character should always be kept within, rather
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than up to, the maximum, as the work never looks well
when the down strokes are too thick.

As a rule, the capitals should be at least double the
height of the line of the other letters, and the long let-

ters such as X a{ etc., should be nearly up to the same
level, whilst the tails or loops of letters such as / or /
should extend the same distance below the line, the let-

ter ¢ being just half the height of the general letters

above the line. Thus if the body of a line of writing on
an architrave were to be 6 in., the capitals and long
letters should be 12 in. high, whilst the latter should

descend 6 in. below the line, and the letter ¢ should be

9 in. high. It adds however to the dignity of the
writing to give the capitals still greater height, but the
long letters should never exceed the proportions laid
down; whilst they may, if required, be rather shortened.

Great care ismecessary in forming the turns in writing
characters, so that the junctions of the up and down
strokes may be gracefully accomplished; the down
strokes must be drawn to their exact slant until near the
turning, they must not be kept as it were bending in
their whole length, nor on the other hand must the bend
take place too suddenly. We must again warn the
letter painter against unnecessary flourishes, which
give to the script character an ugly and straggling
appearance.

t is not advisable either to give the appearance of
thickness, or to shade writing characters, for the light-
ness and elegance of the work is much diminished by
either process.

A very elegant style of writing, called the Italian,
is well adapted for inscriptions where the businessisone
of a refined character, such as a milliner’s, perfumer’s,
embroiderer’s, &c.

It is in fact to such inscriptions that the script cha-
racter seems specially adapted, the heavier or more solid
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characters being better suited to trades with which they
harmonize.

This idea cannot of course be carried out to its full
extent, as the letter painter is greatly in the hands of
his employer ; but it seems clear that there should be
a certain consonance between the trade and the inserip-
tion : for instance, an inscription in church text must
evidently be better adapted to the shop of a bookseller,
a clerical robe-maker, a bible warehouse, &c., than over
a bootmaker’s, a butcher’s, or a toy shop; whilst the
character of the writing should as far as possible accord
with the style of architecture of the shop-front or build-
ing on which it is executed.



CHAPTER XXIX.

OF THE REPRESENTATION OF RAISED AND INCISED
LETTERS.

Havine thus given suggestions as to rendering letters
in their simple or “ flat ’ form, we now proceed to speak
of the method of painting them in imitation of relief;
that is, with the addition of thickness, so that they may
appear as if cut out of wood and affixed to a background.

ow it is clear, that if the letters were really raised,
their sides—that is, the thickness of the material of
which they were made—would be visible ; and, further,
that a shadow of the whole letter would be cast on the
surface to which they are attached : butit must be borne
in mind that, under these circumstances, the appearance
of the letters would alter with every change in the posi-
tion of the spectator, and that the shades and shadows
would be altered as the sun rises or sets.

Again, it will be evident from our lessons in perspec-
tive, that if the spectator is supposed to view the inscrip+
tion from any one fixed point, the apparent thickness of
each letter will vary according to its situation in relation
to the spectator. Thus applying the principles of per-
spectiveand supposing the spectator situated at s, Fig. 43,
that is, immediately opposite the middle of the inscrip-
tion (in this case a single word, but the effect would be
worse in proportion to the length of the line), the m;ight
sides of the 5 and L and the left sides of the T and E
are visible, whilst the left and right sides of the letter
A and the underneath surfaces of all are seen ; and
there is thus an utter absence of uniformity. It will of
course be understood that if the spectator were on the
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right side instead of in the middle, the right side of all
the letters would be seen, and the reverse effect would
be the result of his position being on the left side; but
still there would be an absence of uniformity, for the
thickness of each letter would be increased according
to its distance from the point of sight, and conse-

S
Fig. 43,

1uenttlﬁr those letters would appear much broader than
' others.

In special cases, on ornamental tablets, show-boards,
3., where the width is such that the whole of the
Jetters could be taken in from one po¥at of view, without

he forms of the letters being injured or distorted
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thereby, radial perspective may be used with

effect ;yand the p]iinc?;les laid dzwn in our elemengt‘::org
course will be found most useful under such circum-
stances, since all the letters can be put into perspective
by the application of the rules worked out in the various
figures. The letter painter is advised, however, not to
depart from the plain and bold rendering in order to
show his own knowledge of perspective, or to produce
striking effects.

Thus, if the thickness of the letter is to be shown
perspectively, it should be considered as secondary to
the correct formation of the letter itself. If, forinstance,
the letter L is to be painted, it should be rendered like
the left-hand upright and the lower horizontal of the
square shown in Fig. 137 : that is, the letter itself being
perfectly drawn. It is not good taste to represent
the letters as if their surfaces were at right angles to
that against which they are placed, their edge or
thickness facing the spectator, thus implying that they
are attached by one of their edges, as the square frame
in Fig. 139. The form of the letters would thus be dis-
torted, and each would be wider as it became further
removed from the point of sight.

Another general condition must also be considered
namely, that as a rule the inscriptions on shop front:
and similar situations are above the eye, and there-
fore the underneath surfaces of the thickness shouls
be shown, as in the square, Fig. 137; or if the whq’&-
letter is to be placed in perspective, in opposition 1
the advice above given, the sides should %end down-
wards as in Fig. 140, not upwards as in Fig. 138.

‘We have already referred to the objection to eccen-
tricity in letter painting, and it is equally to be avoided
in perspective rendering as in the general outline.
Thus it is obviously wrong to paint a whole line in per-
spective as if running into the distance, i.e. at right"
angles to the wall on which the inscription is painted, -
the letters becomi-g smaller and smaller as they appear
to recede.

This is not however the worst. We have seen an
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inscription over a shop in which the letter painter,
desiring to show his skill, had painted the whole of the
letters as if they were lying horizontally, their under-
neath edges being vertical: the letters thus appear as
if attached by their upper edges only, the surfaces
 themselves not resting on anything. Now it is evident
that if letters cut out of wood were so placed, the
spectator could only read them if he came very close
to the window and looked directly upward. An in-
iscription or two may be seen in London, in which the
letters, supposed to be made of wood, are represented as
warping and twisting, thus forcing themselves away
from the wall against which they hang in the most
wkward positions. In both these cases the work is

—

il

-

Fig. 44.

airably done; but, whilst an artist may admire
drawing, the general public fail to read the
ription, since in some of the instances adduced it is
aost unreadable, and thus it cannot be denied that
he skill and labour are misplaced.

We have therefore come to the conclusion, in regard
the methods of rendering the thickness of letters,
- Dleorthographic projection is the best system to

»adopted ; the slanting lines being all drawn at 45°, by

-1ns of the set square, and the thickness being uniform
oughout. It is, as a general rule, advisable to show

_ thickness on the right side of the letter, as the
ckness of the ends of the horizontals of letters such

L and F are then visible ; but this is of course a

 of taste. :
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Now as to shading letters which are rendered in
imitation of relief. It will of course be understood that
the shades on, and the shadows of, the letters in relief
would alter with every variation of the light, and thus
neither their form nor position is arbitrary; but the
sitnation of the light having been decided upon, the
effect must be uniform throughout. The shades and
shadows, however, should have the effect of raising the
letters from the surface without altering or injuring
their true form.

It is suggested that letters look the best when the,
thickness 1s shaded, and the cast shadow is thrown on,
the background on the same side. In that casc, the fac
of the letter is painted in its full local colour, the thick:
ness either in the same colour shaded or in a darke:
colour, and the shadow in a darker colour still. Bu
where the shadow is painted on the side opposite to t.
on which the thickness is shown the thickness must
in bright light, and the shadow of the uprights must
narrower than that of the horizontals ; because, as the
eye is supposed to be on the side on which the thickn
is shown, the projection of the letter will serve to hide
some of the shadow, and there is a further want c
unity in the circumstance that the shadow would bf«
opposite the thickness in the uprights, but on the samjj«
side with it in the horizontals; for, of course, tHy:
shadow could not be represented of striking wupmards
and, as already pointed out, it is not good taste to show'
the upper side of the thickness of letters in situations’
where they are above the level of the eye of the spec-
tator. It should be specially pointed out that the cast
shadows must not be in a bright colour: they should
be merely of such colour as the ground would be at
any part on which thelight was prevented falling ; but,
as already pointed out, they must be darker than the
shaded side of the letters, and the outer edge of them
should be softened off, not so that the outline should be
lost, but merely divested of its hardness.

It improves the effect of the inscription to paint
shadows of the horizontal members of the letters rathe,
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darker than the upright ones, as the junction of the
angles is thus rendered more visible.

n this as in other branches, we would most earnestly
urge the young painter to study for himself; not to
take it for granted that, because he sees certain letters
or their shadows constantly painted in the same way,
that the rendering is thercfore right, or that at least
it could not be improved upon or varied. We have
given some instructions as to drawing from solids, and
have also laid dewn some of the principles of shading, and
we now advise the student to apply these. He should
obtain pieces of wood, of various shapes, and about 1 in.
thick, squares, oblongs, triangles, circles, and nail them
against a wall or other upright surface, and closing

all but one window, and covering up the lower portion
of that, or using one gas-light, he should study the
shadows cast from each according to every change in the
relative position of the object or light. "'We assure him
that he will discover effects which will convince him of
the absurdity of merely imitating the works of others.
The imitation of incised or engraved letters next
claims our attention, and here the whole question of
cast shadows must be dispensed with, as sunken letters
can cast no shadows beyond their own boundary. If,
however, the sunken surfaces of the letters is supposed
tobeflat and the edges vertical—as if the word «“ LYFT*
Fig. 44, were incised instead of raised—the edges which
are visible from any particular pointof view, and which
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are not opposite to the light, would not only be them-
selves in shade, but would cast shadows on the lower
surface. This style of representation is not, however,
pleasing, and is not by any means generally adopted,
the mode of rendering the letters shown in Fig. 45
being preferable. In this style the sides slant directly
inward until they meet at a line at the bottom which
corresponds preciscly with the general outline of the
letter ; being, in fact, the letter drawn in single lines.
In painting these letters, therefore, the external outline
must be, in the first place, most carefully formed, and
this is to be followed by the internal or bottom line: the
letters, it must be remembered, are to be represented as
if cut with a square graver. This style of letter-cut-
ting is used on tombstones and other memorial tablets,
and is more permanent than the kind previously alluded
to; for as the angle at which the sides of the letters
meet, the surface in which they are cut is more obtuse
than in the former case, the edge is not so liable to be
chipped off, and offers a greater resistance to the abra-
ding effect of time and atmospheric action.

This will be understood from the annexed diagrams.

Fig. 46 represents the section or cutting through
a letter having a flat sunken surface. The perpendicular
edge B is seen to be at right angles (90°) to the surface
A 1n which it is cut; whilst in the section of a letter,
Fig. 47, incised with oblique sides, B is at an angle of
135° to A, or 45° more than a right angle.

The light being supposed on one side (in this case
the left) and above the inscription, one of the oblique
surfaces of the uprights, and the upper one of the
horizontals, will be shaded, whilst the others will be in
full light. The lines joining the outer to the inner out-
line have, in the present example, been shown in their
simplest form ; but they are subjects for much study in
some of the letters. The best method for obtaining the
necessary practice is to flatten out a piece of softened
clay, and cut out the letters with a flat chisel-like tool
or two, which may be purchased under the name of
modelling tools, at 34. or 4d. each, or they may be
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casily made out of pieces of fire-wood,—one being
flattened and sharpened off like a broad chisel, and
the other similarly formed, but cut slantingly on each
side so as to give the exact shape of the recess to
be cut at the ends of the letters, where it will be seen
the surface slants inward in the form of a triangle.

NN

Fig. 46.

Fig. 47.

An inscription in letters in the last described
characters, when executed in gold on a highly polished
black surface, has a very fine effect, the gold being
shaded with burnt sienna.



CHAPTER XXX,
METHOD OF GILDING LETTERS.

In order to overcome the “tackiness” of a newly
painted surface, which would cause the gold-leaf to
adhere to it, it is necessary that it should be “ pounced.”
This process consists in dabbing it all over with powdered
whiting, placed in a little thin muslin bag. 'The lines
traced by the sable pencil dipped in the proper mordant
will then be visible, as, of course, the action of the brush
will remove the whiting, thus restoring the ground
to its original colour. It the surface be light coloured,
however, some colour should be mixed with the size,
in order that it may be seen whether the ground is
entirely covered on the parts to be gilded ; for not only
is patching afterwards very difficult, but the marks or
joints are always perceptible.

Gilders generally use what is termed gilders’ size,
which consists of fat oil ground up with yellow ochre.
This is, however, too thick for the general purposes of
the letter painter, unless the weather be very hot, when
it becomes limpid. The gold-lcaf must not, however,
be applied until the next day, the size remaining suffi-
ciently tacky in fact for several days.

The young painter must be specially reminded that
the size must be very equally spread : there must be no
marks or streaks of the brush left, nor any parts on
which the material, or mordant as it is called, is
thicker than ay others; for if the mordant be one which
-dries quickly, a hard line will be left at each of the
streaks, and from these raised lines the gold will soon
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be worn off; whilst, if the mordant be a slowly drying
one, the gold spread over the surface will crack and leave
breaks in the gold, technically called “spider legs.”
If, therefore, the body of the letter to be gilded is wide,
the size should be spread with a tolerably large and
flat brush, and the strokes should be crossed so that
all brush lines may be erased, and that the outlines
executed with the sable pencil may be smoothened off
into the body of the letter.

If the gilding has to be rapidly executed, japanners’
gold size is generally used, and as this dries very
quickly the gold may be laid on within an hour after
its application. The letter painter is often compelled
to finish his work at once, in which case gold size alone
is used. But if an interval of a few hours is no object,
oil varnish may be added to the gold size, regulating
the quantity according to circumstances. Linseed o1l
should not be added to the gold size to retard its
drying properties, because it is apt to destroy not only
the adhesion of the size, but to sweat through and
destroy the colour of the metullic leaf. A few drops
of boiled oil may be added to the size occasionally ;
but, fs a general rule, varnish will be found preferable
to oils.

The old fashion, and we may say as yet the general
way of gilding, consists in the gilder taking the leaves
from the book of gold and placing them on the “cushion.”
The gilder’s cushion corresponds with the painter’s
palette. It is o small board covered first with baize
or cloth, and afterwards with wash-leather, which is
tightly stretched over it. This cushion is supplied with
& loop underneath into which the thumb passes, the
cushion resting on the hand in much the same way as
a palette does. There is also an edging or wall made
of parchment on three sides of the cushion, and this in
some degree prevents the gold-leaf blowing away. The

ld-leaf, having been deposited in the cushion, is
“puffed’” flat, that is, it is generally blown upon until it is
?erfectly smooth ; but this is more easily said than done,
or if the puff be in the slighéest degree too forcible the

L
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whole leaf will, in the most vexatious manner, huddle
itself up in the corner of the cushion, defying all
attempts of the beginner, at least, to flatten it out, and
as this is likely to take place when a fair amount of wind
is blowing—certainly in the open air—the difficulty of
the operation can well be imagined.

Some gilders surround themsclves with a kind of
awning, in order to be protected from the currents of
wind, and this has led to the absurd idea that they
desired to keep the process by which they worked
secret ; whereas, when the gilding is being done by
either of the old-fashioned methods, such a screen is
absolutely necessary.

The leaf of gold, having then been successfully flat-
tened out, is next cut into pieces of the desired size
by means of a long thin knife, the edge of which is
very smooth. XEach piece is then taken up with the
“tip.” This is a very light and thin brush, made
of soft hair, held together between two pieces of paste-
board. The hair of the tip is drawn across the
face or hair, by which it becomes slightly moistened,
and thus the gold adheres to it sufficiently to allow
of its being raised and placed on the required spot.
Practised gilders shake about a dozen leaves of gold
on to their cushion, and it is astonishing to see the
manner in which they flatten each, and cut it into
pieces with the utmost accuracy, and with such economy
that they can tell precisely how many books of gold
will be required for each job. The size of each leaf
is 3} inches square, and there are twenty-five such
in a book. It is customary, in estimating gilding,
to speak of the quantity of gold required, not in * books,”
but in hundreds: thus, if a particular work would take
“eight books,” it would be spoken of as requiring
“two hundred.”

Some letter painters use neither cushion, knife, nor
tip; but opening the book of gold, bend it backward
and apply the gold directly to the part of the letter

repared to receive it. This is, however, a very waste-
ul method, and one which renders the operation almost
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impossible in windy weather, unless the workman is
surrounded by an awning.

The following is by far the best and most economical
method of gilding, and may be pursued out of doors
even during a moderate wind. Rub a sheet of tissue
paper well over with a piece of white wax, a piece of
wax candle, or even common bees’ wax. During this
operation the tissue paper should be spread over a very
smooth surface, another sheet of paper, such as cart-
ridge, being placed under it, and it should be secured at
different points in the margin by pins or tacks. The
piece of wax should be smooth, and the rubbing at first
gentle, so that the wax may be equally distributed, and
that the paper may not be torn; and it must be under-
stood that the object is not to spread a thick coating of
wax over the sheet, but merely to impart a sufficient
degree of tackiness to it to hold the gold temporarily.

he waxed sheet is to be cut into squares rather
larger than the leaves of gold, end the book havin
been carefully opened, one of these sheets is to be lai
with the waxed side downwards on the leaf of gold,
and the finger gently passed over the back so as to
Eress it down. On raising it, the gold will be found ad-
ering, and thus sheets for gilding are formed, which
are of course infinitely more manageable than gold-
leaf itself.

The letters having been painted in the proper mor-
dant, the gold-leaf thus attached to the tissue paper is
taken up und applied where required, gently pressing
the paper at the back with the hand. The mordant,
being more adhesive than the wax, will retain the gold,
and the paper can then be lifted off, and may be used
several times. The gold should then, in thisand indeed
in all other methods, be gently dabbed over with a
small pad made of cotton wool, which will smooth the
surface of the gold, press down any little inequality,
and remove superfluous pieces. The tissue paper being
transparent, the gilder can see where the gold has been
taken off by the mordant, and can thus use the remain-
ing portion for other parts of the work. ‘
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This method cunnot be applied with advantage in
carved or otherwise curved surfaces. It is therefore
necessary that the method of gilding by means of the
cushion and tip should be acquired. The work of the
letter painter 1s, however, as a rule, restricted to flat
surfaces, and gilding any of the ornamental portions
of the sign-board, or architrave, would be the work of
a regular gilder. In London and other large places,
this accurate division and subdivision of labour is all
very well : it is economical in a pecuniary point of view,
and there is no doubt that a man whose whole time is
devoted to one branch attains greater proficiency in it
than if he were to work at one thing one day and another
the next. DBut in country towns it is different, and thus
we find the same man a house painter, grainer, letter
painter and gilder: and to the credit and zeal of our
working men be it said, we often find the work well
performed in each branch. At all events there is no
reason why a young man should not, as far as be can,
make himself acquainted with the principles and prac-
tice of several branches of his trade, any one of which
may some day or other be found of service; and cer-
tainly the more a man knows of the general working
of the different branches, the better able will he be to
work into the hands of his mates, and the result of
barmonious action will be evident in the superiority of
the work turned out.

We advise the young letter painter to seek practical
instruction in the first place—of course from good work-
men in his own trade—and not to fall into the error, so
general amongst students, of believing that the work is
easy because an expert works rapidly, and without any
apparent difficulty : for in no other branch of industry
will this idea be more erroneous than in gilding. We
see experienced gilders, both of picture-frames and of
book-covers, “ puff” on a thin ]ie‘af of gold, and, in
obedience to their breath, it spreads itself out and lies
efrrfectly flat, awaiting, as it were, their further orders.

e %just approach it, and behold our breath seems to
territy it, and give it wings, for it starts up, and, after
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twisting about in all directions, huddles itself up in a
corner of the cushion. We try the effect of the tip, but
to no purpose: it seems in an incurable state of crump-
ling. The gilder takesit again in hand, he raises it with
his knife, he draws his tip first over his forehead and
then over the apparently quivering leaf; it isas it were
calmed, and lics once more as smooth as the cushion.
The gildetr takes his knife and cuts it into several strips,
all as straight and as smooth edged as if cut with a sharp
pair of scissors. “ Surely,” we say, “that is easyenough.”
So we take the knife and try our power; but the edge
which sccmed so smooth in the hands of the gilder
seems notched and jagged in ours, for when we draw
it across the gold the mctal adheres to it, and the leaf
is roughly torn into two picces, both of which follow the
knife as we draw it along.

Practice alonc can give manipulative skill, and this
the young workman must obtain; but much practical
information must be received by watching others, and
we advise him to seek opportunities of spending a few
hours in the workshops of picture-frame gilders, book-
cover gilders, ctc., in both of which he will see the
methods of cutting the gold-leaf into small pieces,
and manipulating it, carried out in the most surprising
manner.

It is desirable that the artisan should possess some
information in regard to the materials which he employs
in his work. 'We therefore extract the following par-
ticulars in relation to leaf-gold from ‘‘Chambers’s
Encyclopeedia : ’—*“ The gold used for this purpose is
usually alloyed with silver or copper according to the.
colour required. TFor deep gold an alloy containin
about one part of’copper to twenty of pure gold is usedg.
As gold-leaf is not sold by weight but by superficial
measure, and as increasing the quantity of alloy di-
minishes the malleability, there is but little temptation
to use the baser metals as an adulteration.”

The gold is first cast into oblong ingots about three-
fourths of an inch wide, and weighing two ounces. The
ingot is flattened out into a ribbon of about wi»th of
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an inch in thickness, by passing it between polished
steel rollers. This is annealed or softened by heat, and
then cut into pieces of one inch square.

One hundred and fifty of these are placed between
leaves of vellum, each piece of gold in the centre of a
square vellum leaf, another placed above, and so on till
the pile of one hundred and fifty is formed. This pile is
enclosed in a double parchment case and beaten with a
16 1b. hammer. The elasticity of the packet considerably
lightens the labour of beating by causing the hammer
to rebound with each blow.

The beating is continued until the inch-pieces are
spread out to four-inch squares. They are then taken
out and cut into four pieces, and squares thus produced
are now placed between goldbeater’s skin, instead of
vellum, made into piles, and enclosed in a parchment
case and beaten as before, but with a lighter hammer.
Another quartering and beating produces 2,400 leaves,
having an area of about one hundred and ninety times
that of the ribbon ; or a thickness of about »,w%ssth of
an inch. An ounce of gold is thus extended to a surface
of about 100 square feet. A still greater degree of thin-
ness may be obtained, but not profitably.

After the last beating the leaves are taken up with
wooden pincers, placed on a cushion, blown out flat, and
their ragged edges cut away, by which they are reduced
to squares of three and a quarter inches. Twenty-five
-of these are placed between the leaves of a paper book,
previously rubbed with red chalk to prevent the adhe-
sion of the gold, and are sold in this form.

There are many different shades of gold-leaf, from
the deep orange red down to the white approxi-
mating to silver, which is known as “pure virgin.”
The kind generally used in letter painting is that termed
““medium,”” which does not readily become discoloured
by varnish, and is not as much acted upon by the atmo-

here as the others are. 1t will be readily understood
that only clear varnishes should be used over gilding,
‘a8 the dark ones become darker with time and exposure,
-and the brightness of the gold will thus be obscured.



PART VL
THE PRINCIPLES OF DECORATIVE ART.

CHAPTER XXXI.

OF THE ORIGIN, SCOPE, AND PRACTICE OF
DECORATIVE ART.

AvrtrOUGH the house painter is, as a rule, only expected
to cover the walls or wood-worl: of a house, according
to given instructions, he is constantly consulted as to the
decorative features, the colouring and “ picking out”’ of
cornices, the harmony and contrast of the tints pro-
posed, and other points in which his experience may
serve as a guide, and on which his knowledge may
enable him to give sound advice.

This experience is, however, frequently at fault, not
being based on any definite principles, but being merely
the memory of what has been done by other men,
equally uninformed; the knowledge is therefore only
assumed, being empirical, and not the result of educa-
tion or study.

It is not in these remarks intended to imply any
censure on working men who have, considering the
scanty means of acquiring knowledge which have been
at their disposal in bygone years, done wonders; but
things are now different from what they have been, and
the rising generation are urged to move out of the track
in which their predecessors were—for want of another—
compelled to travel ; and, b)é availing themselves of the

L
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numerous opportunities for improvement now offered to
them, qualify themselves to become worthy members of
that profession which so gradually merges into the realms
of Art, and which affords so many opportunities for the
exercise of taste and refinement.

With the view of giving the student some sound
information on the principles on which the decorative
Arts are based the following ¢ propositions,” which
were discussed in a course of lectures by the late Mr.
Owen Jones, are here quoted, together with such
remarks as are suggested by them.

Relation of the Decorative Arts to Architecture.

1. Tue DECORATIVE ARTS ARISE FROM AND SHOULD
PROPERLY BE ATTENDANT UPON ARCHITECTURE.

It seems evident from the earliest period of
the world’s history that the moment the absolute
want of a dwelling has been supplied, the desire
to ornament it has followed, thus proving that a
craving after beauty is inherent in the human mind.
Often as Keat’s sentence, ‘“ A thing of beauty is a joy
for ever,” has been quoted, we still repeat it; for it is
true, not only in the present, but has evidently had
its influence in bygone ages. For a long period orna-
mental art was neglected in this country, until the
idea that the English were a nation without taste was
universally accepted ; the fact being, however, that
they were a nation without art-education. This omis-
sion is now in a great measure supplied, and we have
schools of art, and art-teaching generally spread through-
out the country. In these schools of art, the student is
provided with examples of the highest character
and with the best teaching; whilst, even in our
National, Parochial, and “Board” schools drawing
is taught, so that a boy when he leaves one of these
is by far more fit to become an apprentice to a trade in
which the principles of form and colour are necessary,
than our cgildten were formerly. It is to be hoped
that our working men, of every trade, will avail them-
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selves of these opportunities of instruction which will
in time effect so much improvement in the work in
which they are engaged.

2. ARCHITECIURE 1S THE MATERIAL EXPRESSION OF
THE WANTS, THE FACULTIES, AND THE SENTIMENTS OF
THE AGE IN WHICH IT IS CREATED. STYLE IN ARCHITEC-
TURE IS THE PECULIAR FORM WHICH THAl' EXPRESSION
TAKES UNDER THE INFLUENCE OF CLIMATE AND MATERIALS
AT COMMAND.

“The history of architecture is the history of the
world.”—(A. W. Pugin.)

“ The influence of the causes which act most power-
fully on the genius of the arts, after the climate, are the
manners, religion, and the changes to which a nation is
subject in its political state during the course of ages.”
—(Seroux d’Agincourt.)

“Unless art is the expression of the system it
should illustrate, it loses at once its greatest claim on
admiration, and fails to awaken any feelings of sympathy
in the heart of the spectator.”—(A. W. Pugin.)

Architecture is the art which so disposes and
adorns the edifices raised by man, for whatsoever uses,
that the sight of them contributes to his mental health,
power, and plcasure. = Architecture concerns itself only
with those characters of an edifice which are above and
beyond common use.”—(Ruskin.)

“In what are generally understood as styles in the
history of art, such as the Greeian, the Roman, the
Gothic, the Renaissance, &c., may be recognised deeply
interesting accumulations of experience concerning the
nature of man’s intuitive affections for certain conca-
tenations of form. Styles are usually complete in
themselves, and, although not of uniform excellence, are
still generally concordant amongst all the various mem-
bers that compose them.”—(M. D. Wyatt.)

Fitness, Proportion, and Harmony.
3. A¢ ARCHITECTURE, SO ALL THE WORKS OF THE
DECORATIVE ARTS SHOULD POSSESS FITNESS, PROPORTION,
HARMONY ; THE RESULT OF ALL WHICH IS REPOSE.
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¢ Architecture depends on fitness, arrangement, and
on proportion, uniformity, consistency, and economy.

“The perfection of all works depends on their fitness
to answer the end proposed, and on principles result-
ing from a consideration of nature herself; and the
ancients approved only those which by strict analogy
were borne out by the appearance of utility.”—
(Vitruvius.)

“The essence of the fine arts begins where utility in
its narrower acceptation ends. The abstract character
of ornament is in that sense to be useless. That this
principle exists in nature we immediately feel in calling
to mind the merely beautiful appearances of the visible
world, and particularly the colours of flowers. In
every case in nature where fitness or utility can be
traced, the characteristic quality or relative beauty is
found to be identified by that of fitness; but where no
utility is found to exist, save that of conveying rational
delight, or of exalting the mind by ideas of perfection,
we recognise a more essential or absolute principle of
beauty.”—(Sir Charles Eastlake.)

“Infinite variety and unerring fitness govern all
forms in nature.”—(M. D. Wyatt.)

Decoration.

4, CONSTRUCTION SHOULD BE DECORATED., DECORA-
TION SHOULD NEVER BE PURPOSELY CONSTRUCTED. THAT
WHICH IS BEAUTIFUL 1S TRUE; THAT WHICH IS TRUE
MUST BE BEAUTIFUL.

““The useful is the vehicle for the beautiful.

“There should be no features about a building which
are not necessary for convenience, construction, or pro-
priety.

‘ All ornaments should consist of enrichment of the
essential construction of the building.

“ Pointed architecture does not conceal her construc-
tion, but beautifies it.

“How many objects of ordinary use are rendered
monstrous and ridiculous, simply because the artist
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instead of seeking the most convenient form, and then
decorating it, has embodied some extravagance to con-
ceal the real purpose for which the article has been
made.”—(A. W. Pugin.)

“The primary consideration of construction is so
necessary to pure design, that it almost follows that
whenever style and ornament are debased, construction
will be found to be disregarded ; and that those styles
which are considered the purest, and the best periods
of those styles, are just those wherein constructive
utility has been rightly understood and most thoroughly
attended to.”—(Redgrave.)

“By means of design we inscribe, or ought to in-
scribe, upon every object of which we determine the
form, all essential particulars concerning the material,
its method of construction, and its uses.”—(M. D.
Wyatt.)

“ All common and useful things may be refined into
objects of beauty, and, though common, all that is
beautiful or high in art is merely an elaboration and
refinement of what is fundamentally a useful and neces-
sary art.”’—(Fergusson.)

General Form.

5. BEAUTY OF FORM IS PRODUCED BY LINES GROWING
OUT ONE FROM ANOTHER, IN GRADUAL UNDULATIONS.
THERE ARE NO EXCRESCENCES; NOTHING COULD BE RE-
MOVED AND LEAVE THE DESIGN EQUALLY GOOD OR BETTER.

“ Beauty is produced by the pleasing appearance and
good taste of the whole, and by the dimensions of all
parts being proportioned to each other.”—(Vitruvins.)

Decoration of the Surface.

6. THE GENERAL FORMS BEING FIRST CARED FOR,
THESE SHOULD BE SUBDIVIDED AND ORNAMENTED BRY
GENERAL LINES; THE INTERSTICES MAY THEN BE FILLED
IN WITH ORNAMENT, WHICH MAY AGAIN BE SUBDIVIDED
AND ENRICHED FOR CLOSER INSPECTION,
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7. As IN EVERY PERFECT WORK OF ARCHITECTURE A
TRUE PROPORTION WILL BE FOUND TO REIGN BETWEEN
ALL THE MEMBERS WHICH COMPOSE IT, SO THROUGHOUT
THE DECORATIVE ARTS EVERY ASSEMBLAGE OF FORMS
SHOULD BE ARRANGED ON CERTAIN DEFINITE PROPOR-
TIONS : THE WHOLE AND EACIL PARTICULAR MEMBER
SHOULD BE A MULTIPLE OF SOME SIMPLE UNIT.

THOSE PROPORTIONS WILL BE MOST BEAUTIFUI WHICH
IT WILL BE MOST DIFFICULT FOR THE EYE TO DETECT.

Tnus THE PROPORTION OF A DOUBLE SQUARE, OR 4 TO
8, WILL BE LESS BEAUTIFUL THAN THE MORE SUBTLE
RATIO OF 510 8; 3107 THAN 3 T0 6; 3 TO 8 THAN
8 109; 3 105 THAN 3 TO 4.

“If nature has made the human body so that the
different members of it are measures of the whole—so
that the ancients have with great propriety determined
that in all perfect works each part should be some
aliquot part of the whole, Proportion is that agreeable
harmony between the several parts of a building which
is the result of a just and regular agreement of them
with each other—the height to the width, and this to
the length, and each to the whole.”—(Vitruvius.)

“Those Arts are generally considered the most worthy
in which the mental labour employed and the mental
Fleasure produced are greatest, and in which manual
abour, or labour of whatsoever kind, is the least
apparent.”—(Sir Chas. Eastlake.)

Ioarmony and Contrast.

8. HARMONY OF FORM CONSISTS IN THE PROPER BAL-
ANCING AND CONTRAST OF THE STRAIGHT, THE ANGULAR,
AND THE CURVED.

“ There are three primary figures, the right line, the
angle, and the curve. There can be no perfect harmony
in the composition of figures in which either of the
three genera is wanting, and the varieties of harmony
in composition and design depend on the various pre-
dominance and subordination of the three.”—(Field.)
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Distribution, Radiation, Continuity.

9. IN SURFACE DECORATION ALL LINES SHOULD FLOW
OUT OF A PARENT STEM. KEVERY ORNAMENT, HOWEVER
DISTANT, SHOULD BE TRACED TO ITS BRANCH AND ROOT.
—(Oriental practice.)

10. ALL JUNCTIONS OF CURVED LINES WITH CURVED,
OR OF CURVED WITH STRAIGHT, SHOULD BE TANGENTIAL
To EACH OTHER.—(Natural law. Oriental practice in
accordance with it.)

“In the surface decoration of the Moors all lines flow
out of a parent stem. Every ornament, however distant,
can be traced to its branch and root. They have the
happy art of adapting the ornament to the surface deco-
rated, so that the ornament as often appears to have
suggested the general form as to have been suggested
by it. In all cases we find the foliage flowing out of a
parent stem, and we are never offended, as in modern
practice, by the random introduction of an ornament
.Est dotted down without a reason for its existence.

owever irregular the space they have to fill, they al-
ways commence by dividing it into equal areas, and
round these trunk lines they fill in detail, but invariably
return to their parent stem.”—(Owen Jones.)

(For illustrations of these principles see ““The charac-
teristic features of the various styles of Ornamental Art,”
given in “The Grammar of Colouring,” No. 186 of this
series.)

The Conventionality of Natural Forms.

11. FLOWERS OR OTHER NATURAL OBJECTS SHOULD NOT
BE USED AS ORNAMENT, BUT CONVENTIONAL REPRESENTA-
TIONS FOUNDED UPON THEM SUFFICIENTLY SUGGESTIVE
TO CONVEY THE INTENDED IMAGE TO THE MIND, WITHOUT
DESTROVING THE UNITY OF THE OBJECT THEY ARE EM-
PLOYED TO DECORATE.—( Universally oheyed in the best
periods of Art, equally violated when Art declines.)
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12. THE PRINCIPLES DISCOVERABLE IN THE WORKS OF
THE PAST BELONG TO US; NOT SO THE RESULTS. IT 18
TAKING THE END FOR THE MEANS.

13. No IMPROVEMENT CAN TAKE PLACE IN THE ART OF
THE PRESENT GENERATION UNTIL ALL CLASSES, ARTISTS,
MANUFACTURERS, AND THE PUBLIC, ARE BETTER EDUCATED
IN ART, AND THE EXISTENCE OF GENERAL PRINCIPLES IS
MORE FULLY RECOGNISED.

OF THE LAWS WHICH GOVERN THE EMPLOYMENT
OF COLOUR.

Colour generally.

14. CoLOUR 1S USED T0 ASSIST IN THE DEVELOPMENT
OF FORM, AND TO DISTINGUISH OBJECTS, OR PARTS OF OB-
JECTS, ONE FROM ANOTHER.

15. CoLoUR 18 USED TO ASSIST LIGHT AND SHADE,
HELPING THE UNDULATIONS OF FORM BY THE PROPER
DISTRIBUTION OF THE SEVERAL COLOURS.

The Places of Primary, Secondary, and Tertiary Colours.

16. THESE OBJECTS ARE BEST ATTAINED BY THE USE
OF THE PRIMARY COLOURS ON SMALL SURFACES, AND IN
SMALL QUANTITIES, BALANCED AND SUPPORTED BY THE
SECONDARY AND TERTIARY COLOURS ON THE LARGER
MASSES.

OF THE PROPORTIONS BY WHICH HARMONY OF
COLOURING IS PRODUCED.

(For further explanation and coloured illustrations
see ‘“The Grammar of Colouring,” No. 186 of this series.)

17. THE PRIMARIES OF EQUAL INTENSITIES WILL HAR~
MON1ZE OR NEUTRALISE EACH OTHER IN THE PROPORTIONS
OF 3 YELLOW, 5 RED, AND 8 BLUE—INTEGRALLY As 32.

THE SECONDARIES IN THE PROPORTIONS OF 8 ORANGE,
13 purPLE, 11 GREEN—INTEGRALLY AS 32.
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THE TERTIARIES, CITRINE (COMPOUND OF ORANGE AND
GREEN), 19; RUSSET, ORANGE, AND PURPLE, 21 ; OLIVE,
GREEN, AND PURPLE, 24 ;—INTEGRALLY As 64.

It follows that each secondary being a compound of
two primaries is neutralised by the remaining primary
in the same proportions, thus:—8 of orange by 8 of
bhllia, 11 of green by 5 of red, 13 of purple by 3 of
yellow.

Each tertiary being a binary compound of two second-
aries is neutralised by the remaining secondary, as 24
olive by 8 of orange, 21 of russet by 11 of green, 19 of
citrine by 13 of purple.

The contrast and harmonious Equivalents of Tones,
Shades, and Hues.

18. THE ABOVE SUPPOSES THE COLOURS TO BE MIXED
IN THEIR PRISMATIC INTENSITIES, BUT EACH COLOUR HAS
A VARIETY OF TONES WHEN MIXED WITH WHITE, OR OF
SHADES WHEN MIXED WITH BLACK.

When a full colour is contrasted with another of a
lower tone, the volume of the latter must be propor-
tionately increased.

Variety of Hues, §ec.

19. FACH COLOUR HAS A VARIETY OF HUES BY ADMIX-
TURE WITH OTHER COLOURS IN ADDITION TO WHITE, GREY,
OR BLACK ! THUS WE HAVE OF YELLOW, ORANGE-YELLOW
ON THE ONE SIDE, AND LEMON-YELLOW ONTHE OTHER;
S0 OF RED, SCARLET-RED AND CRIMSON-RED ; AND OF EACH,
EVERY VARIETY OF TONE AND SHADE.

‘When a primary tinged with another primary is con-
trasted with a secondary, the secondary must have a
hue of the third primary (é.c. when a blue tinged with
red is contrasted with orange; the orange must possess
a greater than usual proportion of yellow).
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The Positions the Colours should occupy.

20. IN USING THE PRIMARY COLOURS IN MOULDED SUR-
FACES WE SHOULD PLACE BLUE, WHICH RETIRES, ON THR
CONCAVE SURFACES, YELLOW, WHICH ANVANCES, ON THE
CONVEX, AND RED, THE INTERMEDIATE COLOUR, ON THE
UNDER SIDES, SEPARATING THE COLOURS BY WHITE ON THE
VERTICAL PLANES.

When the proportions required by Proposition 17
cannot be obtained we must procure the balance by a
change in the colours themselves : thus, if the surfaces to
be coloured should give too much yellow, we should
make the red more crimson, and the blue more purple,
i.e., we should take the yellow out of them ; so, if the
surfaces should give too much blue, we should make the
yellow more orange, and the red more scarlet.

21. THE VARIOUS COLOURS SHOULD BE SO BLENDED
THAT THE OBJECTS COLOURED WHEN VIEWED AT A DIS-
TANCE SHOULD PRESENT A NEUTRALISED BLOOM.

22. No COMPOSITION CAN EVER BE PERFECT IN WHICH
ANY ONE OF THE THREE PRIMARY COLOURS 1S WANTING,
EITHER 1IN 1TS NATURAL STATE OR IN COMBINATION.

Simultaneous Contrasts.

23. WHEN TWO TONES OF THE SAME COLOUR ARE JUX-
TAPOSED, THE LIGHT COLOUR WILL APPEAR LIGHTER, AND
THE DARK COLOUR DARKER.

24, WHEN TWO DIFFERENT COLOURS ARE JUXTAPOSED
THEY RECEIVE A DOUBLE MODIFICATION: FIRST, AS TO THEIR
TONE (THE LIGHT COLOUR APPEARING LIGHTER, AND THE
DARKCOLOURAPPEARING DARKER) ; SECONDLY, AS TO THEIR
HUE, EACH WILL BECOME TINGED WITH THE COMPLEMEN-
TARY COLOUR OF THE OTHER.

25. COLOURS ON WHITE GROUNDS APPEAR DARKER, AND
ON BLACK GROUNDS LIGHTER.

26. BLACK GROUNDS SUFFER WHEN OPPOSED TO COLOURS
WHICH GIVE A LUMINOUS COMPLEMENTARY.
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To increase the harmonious Effects of juxtaposed Colours.

27. WHEN ORNAMENTS IN A COLOUR ARE ON A GROUND
OF A CONTRASTING COLOUR THE ORNAMENT SHOULD BE
SEPARATED FROM THE GROUND BY AN EDGING OF LIGHTER
COLOUR, AS A RED FLOWER ON A GREEN GROUND SHOULD
HAVE AN EDGING OF LIGHTER RED.

28. WHEN ORNAMENTS IN A COLOUR ARE ON A GOLD
GROUND THE ORNAMENTS SHOULD BE SEPARATED FROM
THE GROUND BY AN EDGING OF A DARKER COLOUR.

29. GOLD ORNAMENTS ON ANY COLOURED GROUND
SHOULD BE OUTLINED WITH BLACK.

30, ORNAMENTS OF ANY COLOUR MAY BE SEPARATED
TROM GROUXDS OF ANY OTHER COLOUR BY EDGINGS OF
WHITE, GOLD, OR BLACK.

31. ORNAMENTS IN ANY COLOUR, OR IN GOLD, MAY BE
USED ON WHITE OR BLACK GROUNDS WITHOUT OUTLINE
OR EDGING.

32. IN “SELF-TINTS,” TONES, OR SHADES OF THE SAMX
COLOUR, A LIGHT TINT ON A DARK GROUND MAY BE USED
WITHOUT OUTLINE, BUT A DARK ORNAMENT ON A LIGHT
GROUND REQUIRES TO BE OUTLINED WITH A STILL DARKER
TINT.

33. IMITATIONS, SUCH AS GRAINING OF WOODS AND OF
THE VARIOUS COLOURED MARBLES, ARE ALLOWABLE ONLY
WHEN THE EMPLOYMENT OF THE THING IMITATED WOULD
NOT HAVE BEEN INCONSISTENT.



PART VII.

ELEMENTARY DRAWING FOR HOUSE
PAINTERS, DECORATORS, AND SIGN
WRITERS.

. CHAPTER XXXII.
FREE-HAND DRAWING,

1. STRAIGHT-LINED FORMS.

THE principles of Decorative Art having been set
forth, it is now intended to give a brief course of
elementary drawing, in order to afford the student an
opportunity of carrying into practice the theories pro-
pounded.

The house painter may perhaps think that, as his
business consists merely in painting flat surfaces, he has
no necessity for drawing ; but in this he would be mis-
taken, for drawing improves the perceptive faculties and
gives appreciation for that which is accurate and refined,
thus materially assisting him in improving his work,
and consequently his position. To the decorator, a
knowledge of drawing is indispensable, and the few les-
sons here given will be an introduction only ; they will
serve to take off as it were the rough edges of the sub-
ject, to clear away some of the obstacles, and to place just
a few lamps on the path which might otherwise appear
difficult to traverse. It is tobe hoped, however, that the
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student will follow up the course, and, having acquired
a certain amount of manual power, will take nature as
ais guide, and draw from foliage and flowers—first
singly and then grouped—by which means he will ac-
quire the elements of original design.

The materials required in the first instance are
merely a drawing-board, two or three pencils, a piece
of indian-rubber, and of course some drawing-paper.

The drawing-board should be made of deal, clamped
at the ends, or otherwise sccured from twisting, the
first condition, however, being that it must be made of
well-seasoned wood. Drawing-boards may be obtained
at artists’ colour shops, and it 1s perhaps the safest plan
to purchase them thus, as there is always a certain
amount of risk in having them made, whilst by
selecting from a stock this is obviated.

For all the studies given in this course, the paper
called “ Drawing Cartridge ” will be sufficient, the size
being that termed  Imperial,” or 30x21 inches. This
should be cut into halves or quarters, and attached to the
drawing-board by means of drawing-pins, which are
small steel points with broad flat heads.

The drawing-boards should be of regular sizes to
agree with those of the paper, an inch or so of margin
being allowed. By this means the paper is economized,
and no useless remnants are left.

All the studies here given should be copied twice or
three times the size of the examples, but measuring
should not in any case be resorted to.

The pencils required for present purposes are those
marked B and HB, and, when finer details are to be
drawn, those marked H or F may be used ; but it will
soon be found that for freedom in sketching a very soft
pencil is to be preferred, the harder ones being only used
to clear up the lines in the manner which will be pre-
sently described.

The best indian-rubber for drawing purposes is that
called “ vurcanizep,” which removes the pencil-marks
more rapidly and effectually than the patent indian-
rubber, i.e. that sold in small flat black squares. Good
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“bottle” indian-rubber (that is the article in its
original condition) is however very useful, and was,
until the recent introduction of the vulcanized, gene-
rally employed. It may be passed over a large surface
after the vu{canized has been used, when it removes the

rit and gives additional smoothness to the paper.
%nk-emser should only be used in very exceptional cases,
or where a line has been so heavily drawn that it
cannot be removed by other means. The paper should
afterwards be smoothened with the other indian-rubber,
or the lines drawn on it will be ragged and coarse.

Or SrraigHT LiNEs AND THEIR COMBINATIONS.

‘We often hear persons say, “I shall never be able to
draw, I cannot even draw a straight line,”” unconscious
that they are naming a difficulty which it will take
them some little time to surmount, and that if they
think they must defer learning to draw until they can
draw straight lines with correctness and ease, their idea
will be about as absurd as that of a lady who said she
would never allow her son to go into the water until he
could swim.

To draw straight lines is a matter which will require
some practice to accomplish, but this practice need not
be wholly gone through at starting. Every good
teacher of music and singing will tell the inquirer that
the pupil must start with exercises and scales, and that
although it is all-important that perfection in these
elementary branches shall be attained it is not advisable
that the lessons should for a long time be confined to
these; first, because the learner becomes tired of the mo-
notony, and secondly, because it is only when the neces-
sity for and the application of the single notes in
“ fpieces” or “ songs” 18 understood, that the importance
of every one of them is appreciated, and the pupil then
returns to the practice of the scales and exercises with
pleasure and interest.

The same holds good in relation to drawing, for no
doubt drawing singhe straight lines is an irksome and
uninteresting branch of the study, and, after a while, the
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eye of the student becomes so tired of the isolated ele-
ments, that he fails to see their incormectness, and
hurries over them, mistaking the advantages of quality
over quantity.

Experience of nearly a quarter of a century has proved
to us that, the ground having been roughly broken up,
the result desired must be attained gradually, and that,
be the pupil child or man, the moment the smallest
power of drawing lines has been acquired, the elements
should be applied in studies composed of the very lines
which are to be practised, returning to the original ele-
ments from time to time, and on each of these occasions
an improvement will be evident.

Straight lines are spoken of according to their direc-
tion as Vertical, Horizontal, and Oblique.

VERTICAL LINES ARE SUCH AS ARE PERFECTLY UPRIGHT.

If a weight be attached to the one end of a string
whilst the other is fixed, the position of the line, when
still, will be vertical. The term “perpendicular,”
though often used to describe an upright, is mnot
always correct when thus applied. A vertical line is
absolutely upright, and has no relation to any other
lines. The term perpendicular is a relative one, and is
used to describe the position of one line to another;
thus the sides of a square are perpendicular ¢o each
other, even though the square may be a board or sheet
of paper lying horizontally on the table, neither one of
the lines being upright. Apgain, a vertical line will be

erfectly upright, although not perpendicular to other
fines. Thus the lines by which a chimney-stack is
bounded will be vertical, but not perpendicular to the
tiles, whilst the walls of the house will be perpendicular
(¢.e. at right angles) to the pavement.
' We will now proceed to show the method of drawing
“vertical lines, and must, in the first place, point out that
the position of the arm and hand during drawing is dif-
ferent from that in which they are placed when writing.
The elbow should be at a distance from the side, and the
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hand should be brought round so that the line may be
drawn immediately 1 front of the chest; whilst in
writing, and in drawing lines which slant from right to
left, the elbow is placed close to the side.

The pencil should be cut evenly, the slant commencing
at about three-quarters of an inch from the end, the wood
being removed equally all round so that the point may
clear from wood for about the length of an eighth of an
inch. A properly cut point may be made to last some
time by merely drawing it along with a slightly twist-
in% motion on a piece of fine glass-paper.

n commencing to draw a line place a few slight

A 8 Cc 1]
Tig, 48,

marks to indicate the general direction. These marks
must not, however, be round dots, which when afterwards
united may give the line the appearance of a knotted
string, as shown at a, nor should they be a careless
series of scratches asindicated at B. They should be ab-
solutely straight pieces, which only require to be united
to form the line required, c. The paper should then be
held upat a short distance from the eye so that the cor-
rectness of the line may be the better judged, and, when
it is deemed satisfactory, it is to undergo the process
called “lining in.”” This consists simply in partly erasing
the rough sketch and repeating the lines with a harder
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pencil, and completing the line as shown at ». The
more correct, therefore, the sketch is in its position
and form, the better, so that the whole attention may
in the second stage be devoted to the manipulation only.
‘When a certain amount of power in drawing single
vertical lines has been acquired they should be drawn
in pairs, obsorving to keep them perfectly parallel,
and increasing the length of the lines and the distance
between them in each pair. This practice is very im-
portant to the sign writer who is continually required
to draw pairs of parallel lines in the bodies of letters.
HorizonTaL LINES, Fig. 49, are now to be practised,.
and in commencing these the elbow is to be placed near

T moo

Fig. 49.

the side, but to be gradually moved from it, for these lines
are not to be drawn by the motion of the fingers only
or even of the whole hand, in either of which methods
the lines, unless exceedingly small, will be curved, as
the fingers will describe an arc of which the wrist
or elbow will be the centre. The horizontal lines are
therefore to be drawn by moving the arm along, the
line being in the first studies drawn in small pieces as
at A, which are to be increased (B) as greater power is
attained ; and, as already explained, the whole is sub-
sequently to be carefully linedin. Lines parallel to each
other should next be practised, the distance between
them being gradually increased asat ¢ p E 7.
M
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OnriquE L1nEs, Fig. 50, are now to be practised, and
these, when slanting from right to left, will befound
comparatively easy, reminding us of our first efforts at
culigraphy. If, however, our memory can be carried

/
/

/
/

/

back thus far (and what pleasant reminiscences of those
early days will at the same time arise), the picture of
the first line in our copy book will present itself to our
mind’s eye in something like the annexed form, and this

iz

Fig. 61

Fig. 50.

result we must now in maturer years avoid, and must
be careful that a given number of lines may slant in
precisely the same direction, be at exactly the same
distance apart, and of the same length.
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OerL1quE L1NEs slanting from left to right, Fig. 52, will
form the next subject for practice, and will, perhaps, from
our ‘“strokes’ in early days not having taken this
direction, be found more difficult, and therefore more of
them should be drawn than of the previous ones; the
elbow being removed from the side, and the hand
brought round so as to be higher than the line which is
being drawn.

As already stated, these lines are of the utmost import-
ance to the letter painter, and the student of that
branch should, as soon as he can draw them with any
degree of correctness upon paper, proceed to practise

\
\

\

\
\

\

Fig. 52,

them on a black board, which should be fixed against a
wall so as to be perfectly upright, and therefore cor-
responding in position with the surfaces on which
writing is usually done. The black board should be well
prepared with several coats of gaod black paint, and
should be flatted. The chalk employed may be either
that sold in sticks, or pieces roughly cut from common
unprepared chalk, or, better than either, pipe-clay.
Broken pieces of the stems of unburnt pipes may be ob-
tained from pipe-makers; or white clay, called model~
ling clay, may be obtained at any of the plaster figure
M 2
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shops. Pieces of this rolled out to a convenient thickness
and dried will answer very well : and, further, sticks
of such clay may be purchased of most colourmen.

In drawing on the black board the hand must be
perfectly free, the arm being held out straight from the
body. We have spoken of sticks of chalk, but prac-
tically we mean pieces of sticks ; for much greater free-
dom may be attained with pieces than with sticks.

Fig. 53.
C A

Flg; 546

The pieces should be held by the points only of the
fingers, and the whole arm should be moved in the
course of work, depending only on the chalk; but
not, as a rule, allowing the hand to touch the board,
excepting, perhaps, in some ornamental detail to be sub-
sequently spoken of, when some little ease may be
obtained by allowing the little finger to touch or trail
along the board: but it must be remarked that the
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friction would soon cause soreness of the extremity of
the finger.

The lines should at first be sketched lightly in the
manner already indicated, but after practice the student
will acquire the power of delineating the required form
without this preparatory stage, and todraw on the black
board in a bold and free manner.

The further use of the black board is explained in rela-

Fig. 55.

Fig. 6.

tion toletter-painting. The powerof drawing singlelines
with some amount of case and corregtness having now
been attained, their combination should be attempted,
in order that they may be placed in any required
osition to each other, at the same time obtaining
urther practice in drawing the lines themselves.
The elementary studies here given are of such a
character that the student will himself be able to judge
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of their correctness, as any inaccuracy will at once be
obvious.

Fig. 53 is composed of a vertical and horizontal line
crossing each other. The lines thus disposed will form
FOUR RIGHT ANGLES, and this will be a test as to the
correct position of each line. Thus it will be seen, that
if the line A B were placed as ¢ », the angle E ¢ cand
the opposite angle p ¢ ¥ would be equal; and this
would also be the case with the angles ¢ ¢ ¥ and E 6 B;

Fig. 7.

the angles thus corresponding in pairs, whereas the
whole four should be equal. %ut it has already been
pointed out that lines may be perpendicular to each
other without either of them being vertical or horizontal,
and this is exemplified in Fig. 54 which will afford useful
practice in drawing oblique lines in both directions.

In Figs. 55 and 56 lines are placed perpendicularly
to each other, without crossing, each pair thus forming
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a right angle. These should be practised in various
directions, and then correctness may be tested by carry-
ing on each line beyond the point of meeting, when four
right angles will be formed as shown in Fig. 53. -
The next exercise, Fig. 57, consists of two lines meet-
ing at a point 8o as to form an AcUTE ANGLE. Itisimpor-
tant that the power of placing such lines at any required
slant should be acquired, and that they should incline
equally in relation to a perpendicular, a result which is
constantly required in letter-painting, as in the AM v
w and v. In commencing this exercise it is a good plan
to draw a horizontal linc and a perpendicular rising from

B

Fig. 58.

it. The position of the angle having been fixed, a point
is to be marked on the horizontal on each side of the
base of the perpendicular, and to these the lines are to
be drawn. After a while such leading-strings must
however be discarded.

This study is to be varied by drawing the lines so as
to form an obtuse angle, A B¢, ]ing. 58,and in this and the
last exercise the horizontal and perpendicular lines are
afterwards to be produced (made longer in the same
direction), and the lines repeated below the horizontal,
by which means a series of lozenges (or diamond-like
forms) will be produced.
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Fig. 59.

Fig. 0.

Fig. 1.

Fig. 62,

The various kinde of
triangles now follow in
natural sequence, and
we advise the young
painter to study Prac-
tical Geometry contem-
poraneously with free-
hand drawing — which
he can do by alternating
the lessons—the former
will thus materially as-
sist the latter; for the
student will understand
the precise conditions
on which the figures are
based, and will duly es-
timate minute differ-
ences in form which he
might otherwise have
overlooked.

The figures therefore
which have been drawn
by means of instruments
as studies in Practical
Geometry will form ex-
cellent copics for Free-
hand drawing; but the
result only is to be
copied, not the lines by
which the form was con-
structed.

It is only necessary
in this place to mention
that Fig. 69, in which
the three lines are of dif-
ferent lengths, is a sca-
LENE TRIANGLE; that
Fig. 60, in which the
two sides are cqual, is
an 1S0SCELES TRIANGLE ;
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that Fig. 61 is a RIGHT-ANGLED TRIANGLE, and that
Fig. 62 1s an EQUILATERAL (or equal-sided) TRIANGLE.
n commencing figures such as these the lines should
not be drawn in a hap-hazard manner, roughing in and
rubbing out alternately until an approximation to the
form is obtained. The student may depend that acorrect
geometrical figure or ornamental form will not be done
by mere random lines, but that the points to which the
lines are to be drawn must first be carefully indicated. .
Returning now to the practice of right angles it will
at once be seen that the lines in Fig. 55 and Fig. 56 if
made of equal lengths will, when united, form a sQUARE,

//
XX
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Fig. 63

Fig. 63, and this figure should be repeatedly practised,
so many others being based upon it.  'When the square
is deemed correct lines parallel to the sides are to be
drawn across it so as to divide the whole into four equal
squares. When this has been accomplished pracoNarLs
(or lines crossing from angle to angle) are to be drawn.
The figure will now be found to consist of four squares
with one diagonal in each, and is to be completed by
adding the second diagonal, by which another square
placed angularly will be formed within the outer square.

The exercise may be made still further useful by
placing the original square in3an angular position. This

M
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is best done by drawing two lines (which become the
diagonals of the square) so that they may intersect each
other at right angles, and from this intersection mark-
ing on each of the lines the length from the centre to
the angles of the square. These points are then to be
united.

The student must keep his future avocation constantly
before his mind’s eye, and must beware of accom-
plishing his present result by means of which he will
not be able to avail himself in actual practice;
it is therefore necessary that he should learn to draw
lines and figures in every direction without turning his

Fig. 64.

drawing-board or paper. e might, perhaps, by so doing
accomplish his present purpose with a little more ease
than otherwise, but it will be at the expense of his
future success ; for he must remember that he cannot
turn a wall or architrave on which he is to paint a
name or inscription, and he would then have to encounter
the difficulty which early practice might have enabled
him to overcome.

Fig. 64 is another study of the same character. The
square and the lines across it having been drawn, the
central square is to follow. The sides of this form the
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bases of four isosceles triangles; the extreme points
(called the apices, plural of apex) are in the angles
of the outer square. Other triangles are then drawn
from the extremities of the diagonals of the central
square.



CHAPTER XXXIIIL
FREE-HAND DRAWING.

2. CURVED-LINE FORMS,

Having thus devoted some little attention to straight
lines drawn by free-hand we now proceed to give a few
hints on the clements of ornamental forms, and the
method of drawing them.

As in the carly stage of the previous section, we
avail ourselves of guide lines, which, however, the
student is advised to use as little as possible.

Having drawn the central perpendicular and the
horizontals crossing it, which are to regulate the heights
of the curves, on each side of the perpendicular mark on
the horizontals, the points for the commencement of the
curves, and on the perpendicular itself, mark the point
where the curves are to meet, and then the oblique lines
which give the general direction of the curve are to be
drawn. Now in relation to these and similar curves
which are to be balanced it must be pointed out that
the left-hand curve should be first sketched, and made
tolerably correct, before the right-hand one is attempted ;
for if the latter one were to be first done the hand
would cover it whilst sketching the other, and the ba-
lancing would be much more difficult and troublesome
than otherwise. There are, however, two other points
on which it is necessary that special instructions should
be given :—

1. The curves must not proceed from the straight line
in a stiff or formal manner, but must merge gradually into
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it. This will give the interpretation of Proposition 10,
page 231, that “all junctions of curved lines with curved,
or curved with straight, should be tangential to each
other.” Now, a tangent in geometry is a line which
touches a circle without cutting off any portion of it.
The curve A B, Fig. 66 (in this case an arc of a circle),
will thus be seen to touch the perpendicular, but not to
pass over it; whilst a part of the curve in Tig. 67 is

Fig. 65.

cut off by the straight line, and thus it proceeds from
the line in a sudden and abrupt fmanner, instead of
merging gradually and imperceptibly into it. So gra-
dual should this meeting take place, that it should be
scarcely possible to discover the exact point of junction.
Figures 66 and 67 will exemplify this, and from these
it will be seen that the curve in the first merges
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gradually into the straight line, and would, if con-
tinued, form an ellipse wholly on the one side of the

o
138 66. Fig. 67.

dicular; whiglst the other would cross the line,
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upright through which a branch had been made to

pass.
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2. The second point to which the attention of the
student must be called is the method of sketching these
curves. It has already been pointed out in relation to
straight lines that they must not be sketched in odd
pieces, and this is still more necessary to be observed in
relation to curves; for it will be seen that, if sketched
after the fashion shown in Fig. 70 a, there would be a
difficulty in knowing where to draw the curve when
“lining in.”” The curve should therefore be sketched
as in b, that is, in pieces of line of uniform thickness
and following the same general direction, so that the
exact form may be judged of before it is partially erased

Fig. 70.

reparatory to “lining in.” Fig. 70 c is the finished
ine.

Fig. 71.—This exercise is a continuation of the last,

a curve tending in an opposite direction being added.
The same rule holds good in this as in the other
study, viz., that the curves must not grow abruptly out
of a straight line, or out of each other, but must be
tangential. Thus it will be seen at « that the curve if
continued would just touch and then proceed to form
an elliptical or oval figure; whilst at 4 the one would
pass through the other. It follows, therefore, that the
part of the curve from which the branches spring must
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be regarded as the parent stem, and must be ¢ common”
(that is belong equally) to all curves springing from it.
Thus, if the curve ¢ were removed, the curve & ¢ should
be left perfect; and again, if the curve f were taken
away, ¢ ¢ should remain unbroken.

Fig. 71.

It will of course be understood that in the concise
course of instruction necessitated by the limits of this
work the examples chosen must be indicative only,
each one becoming, as it were, a representation of a
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class; and therefore the student is urged to vary the
last two examples, so a8 to reach by several inter-
mediate steps the example presented in Fig. 72, in

A

Fig. 72,

which the curves are carried further round than in
the last example, and are followed by inner curves of
different degrees of curvature, the lower curve being
also of a compound character.
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In drawing this example, which should be copied
at least twice the size of the original, the two largest
curves @ and & are to be the first drawn. This plan is
advisable in copying examples where one part is much
larger than the others ; for if the work is commenced at
the smaller part, and this be drawn too large, the
other being increased in proportion, the whole will
often become larger than was originally intended, or
than the space admits, and thus cause waste of time
and trouble.

The curves a & arc to be commenced at ¢ ¢, and are
to be carried round until they merge into each other at
d; the curves ¢ f are then to be drawn, thus completing
the lower part of the subject. The outer curves g and
% are then to be drawn ; these are to be followed by
the inner ones ¢ and j, after which the central lobe % 1s
to be added, thus completing the general sketch.

Great care will be necessary in sketching this example,
the different parts of Whicg must be very accurately
balanced. The student must now be supposed to have
attained a certain power in the delineation of form, and
must aim at refinement of manipulation. The curves
must flow in a smooth and graceful manner, there must
not be any excrescences nor flatnesses, nor must the form
appear stiff or laboured.

These results may seem impossible to accomplish, but
the student is assured they are not so. That they are
difficult of attainment there is no doubt; persevering
practice, inspired by the desire to excel, will, however,
enable the learner to overcome the obstacles which at
first appeared insurmountable, but which vanish before
energy and determination.

Fig. 73 is intended to afford practice in drawing a
spiral curve known as a scroll. In sketching this the
curve should be commenced at about @ and carried on
towards &, the pencil is then to be brought back to
and carried round to ¢, in pieces of line of about a
quarter of an inch in length ; there must however be
no joint visible at @. In repeating this exercise the
sketch may be commenced at ¢ and be carried round to
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b; and in another copy a curve may start from 4 and be-
worked quite round to ¢: each of which methods may

be found useful under different circumstances.
The next practice should consist in drawing a central

perpendicular and sketching Fig. 78 on the left,

Fig. 73.

Fig. 74.

and reversing it on the right side, so as to meet the
E:;evious curve at . This should be done at various

ights on the perpendicular, the sizes of the pairs of
scrolls diminishing towards the top of the line.
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Fig. 74.—This exercise consists of the same scroll
inverted, and is to be sketched in the same manner.
In drawing scrolls care must be taken to avoid their
slanting in either direction, or projecting at any one
art more than another. In order to judge of their
orm the student may be allowed in the earlier stage
of practice to turn his board upside down or sideways,
to }()mk at kis sketch, but not to draw any portion of the
figure ; he will then no doubt see faults which will sur-
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Fig. 75.

prise him, and he will thus be put on his guard in
drawing on fixed surfaces, such as sign-boards, shop
fronts, &e.

Fig. 75.—This example represents a scroll of paper or
parchment, and is one frequently used by writing
painters. It will be seen that the elements of which
this figure are composed have already been studied, and
no difficulty in drawing it is therefore anticipated.
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The double curve is to be the first part attempted, and
this having been satisfactorily
sketched, horizontals are to be
lightly drawn from the top
and bottom of each of the
serolls ; but in order that the
correct curvature may be
given to the left side, it is
necessary toimagine the whole
object to be transparent, and
to sketch the outline as if it
could be seen: this will en-
able the student to delineate
the parts which are visible,
with correctness and cer-
tainty.

In Fig. 76 we give a series
of scrolls running in a verti-
cal direction. This study may
be begun cither at the lower
or upper portion, care being
tuken to kecp the central
wave, or parent stem, equally
distant from a central line
which may subsequently be
erased, and that 1t forms a
portion of each of the scrolls
which grow out of it. The
place which the scroll holds
in ornamental art is fully de-
scribed in a special chapter in
“The Grammar of Colour-
ing,” and to this the student
is referred. This figure, which
is the basis of by far the
greatest portion of the orna-
ments likely to be used by the
decorative painter, should be .
most assiduously practised in Fig. 76.
horizontal, vertical, and oblique directions.
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Fig. 77.—In this example two compound scrolls are
balanced, and at this stage it is not advisable for the
student to use any guide lines beyond the central
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Fig. 17.

perpendicular. As already pointed out, the left side

must be sketched first, and made as nearly as possible
correct before the right side is attempted.
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The whole subject may now, for additional practice,
be inverted; the perpendicular and a horizontal at
the bottom of the present figure being common to both
portions of the design.

Fig. 78is based on the natural growth of three leaves,
the form being, however, rendered in a conventional
manner, so as to adapt it for an ornamental purpose.

i
y
!
]

[
1
1
i
i
|
1
1
|
!
[
|
1

1

-

Fig. 78.

By this we mean that although the idea is taken from
nature, still the leaves do not grow in a manner so
accurately balanced or so precisely disposed. This
principle has already been laid down in Proposition 11,
page 231, and should be borne in mind by every decora-
tive painter; but it must not be misunderstood to
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mean that nature, or correct drawing, are to be neglected.
On the contrary, the flower or plant may be rendered
conventionally, but its natural details and growth must
be carefully indicated ; the student is advised therefore
to take nature as his universal standard, and to make
sketches and notes of the thousands of beautiful forms
and peculiarities of growth with which the ever-open
book of nature is filled ; he must follow the manner of
growth, the symmetry, and the natural details, whilst
adapting them to the special purposes of his design.

“The designer, like the poet, has his license with
regard to possibilitics or probabilities. A mere natural
improbability, where natural imitation is in no degree
essential, is the privilege of the fancy ; but mechanical
disproportion and impossibilities, violations of the
most palpable laws of gravity, cannot be otherwise than
offensive. Nothing can bring them within the range of
good taste, as they are essentially obnoxious to ssthetic
sensibility, which is the truest test of propriety in art;
the effect being analogous to discord in music. We
may be extremely grotesque or fanciful, without being
ridiculous. There need be no limit to our chimeras,
for nature is not their test; but if we combine monsters
in our scrolls, or place animals upon the tendrils of
plants, we should at least proportion them in size to the
strength of the stem or tendril upon which they are
placed.”— Wornum’s Analysis.

In sketching Fig. 78 it will of course be evident that
after the central perpendicular, the outer curves on the
left and right side must be drawn, their height being
re%xlated by a horizontal.

he general form of the leaves is then to be sketched,
and it must, once for all, be understood, that the jagged
or indented edges of leaves is not, in the first place, to
be thought of, but they are to be accurately drawn as if
surrounged by one continuous outline, which must,
however, be done lightly, so that it may subsequently
be erased. 'Within this outline the serrations are to be
drawn. This method of working is shown on the left
side of the example.
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A very useful set of studies (the best possible in
fact) may be formed in the following manner :—Collect,
during the summer season, leaves of various plants;
place them between pieces of blotting paper, either in
some large book or on each other, covering them with
a small board : on this place a weight, and leave them
for a week or two.

Next, cut pieces of pasteboard to the required sizes,
and gum the leaves down upon them, so that they may
lie quite flat. The set will then be very useful, not
only as elementary drawing copies, but for refercnce us
to the correct form of cach leaf.

As already stated, it is not possible, within the limits

N
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of the present section, to give a complete course of
free-hand drawing, and thercfore the-student will do
well to seek from the source indicated several inter-
mediate studies between the last and the present
example (Fig. 79), varying, combining, and re-arrang-
ing the different elements of each; for he may depend
that his practice in drawing, if confined to mere copy-
ing, will not be of material assistance to him, unless it
be accompanied by the study of principles, and attempts
at original composition. To think otherwise, is to
mistake the means for the end.

Fig. 79 is a portion of a border designed in “repeats ;”’
that is to say, any length of it may be formed by
joining the one side to the other.

Having drawn the boundary line of the space in
which the design is to be contained, draw the perpendi-
cular and the conventional flower in the middle; next
the half flowers at the sides are to be done, remember-
ing that they must be in every respect equal, so that
they may be joined and form onc flower. The scrolls
are then to be added, thus completing the sketch,
which is subsequently tobe “lined in.” The practice is
to be extended by drawing one of the side flowers com-
plete, in the centre, and dividing that which is now
the central flower,



CHAPTER XXXIV.
GEOMETRICAL DRAWING.

OF THE COMPASS AND OTHER MATHEMATICAL INSTRUMENTS.

In the preceding section we have given the elemen-
tary principles of Free-hand drawing, in which all
mechanical aids are forbidden, the eye and taste being
the sole guides.

The accurate division of spaces, and the correct con-
struction of the various forms in design, are dependent
on geometrical principles ; and a knowledge of some few
of these will materially aid the decorator and letter
painter, besides forming the basis of Perspective—a
study which is of the utmost importance to both. We
purpose therefore giving a brief course of lessons in
Practical Geometry, to which we call the student’s
special attention.

A “case of mathematical instruments” is the object
of ambition of cvery youth whois in any way connected
with a business or profession in which drawing is ap-
plied, and even in our school days we have been accus-
tomed to look at the rosewood case, brass bound and
lined with blue velvet, and with its lock and key, with
deep veneration, which was increased into amazement
when we saw the complex many-sided figures, the ex-
quisitely accurate forms, and the geometrical tracery,
which were executed by means of the compasses only ;
and we have felt ourselves much humiliated when we
have seen a beautiful, fine, but firm line drawn by the
aid of the ivory-handled draw-pen, and have compared

N R
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it with one we have attempted to draw by hand, made
up of odd pieces, varg;i;lg in thickness, and not by any
means following the direction we had intended. Time
was, when a case of such instruments was considered as
a piece of family property, and we have seen a set which
had been willed as & heirloom through two generations.

¢ Time works wonders,” and thanks to the promul-
gation of practical drawing by the Government Depart-
ment of Science and Art, and thanks, too, to the Society
of Arts, which in the year 1851 offered a prize for the
best set of instruments, to be sold at 2s. 6., the result
of which was a most useful, strong, and cheap set;
various manufacturers have applied themselves to the
production of cases of instruments, at prices to suit the
means of all classes of society, and to these firms work-
ing men especially are under the deepest obligation,
since by their means these important adjuncts have
been popularised.

Nor must we forget the benefits we have in this
respect received from our Continental manufacturers,
through whose means even our national school boys troop
out of school with their shilling or eighteen-penny box
of instruments strapped up with their books, and with-
out which the study of Geometry in such schools would
have been impossible.

The first and by far the most important instrument
in the case, is the compass, the general form of which is
too well known to need description. A complete pair
of compasses consists of the body of the instrument, and
three movable parts, viz., the steel point, the pencil, and
the inking legs; all of which arc kept in their places
either by a screw or by the end of the ﬁ)g fitting into the
compass, kept in its place by a projecting ledge which
runs in a slit in the upper side of the socket.

The latter is the most modern and most generall ag-
proved method. Its advantages, as compared with the
screw, are (1) that the movable leg is liable in time to
become shaky, owing to the wearing away of the thread
of the screw—a result which must eventually occur, as
the very force exerted in tightening up the leg wears
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away the thread of the screw, which then becomes un-
able to exert its full force; (2) that the screw being but
small is very liable to be lost.

In drawing out the movable leg, care should be taken
that it is not wrenched from side to side, with the view
of getting it out easily, by which means the slit would
be enlarged, and the leg would not work steadily ;
the consequence of this can be very well imagined,
when it 1s remembered that the leading purpose of
the compass is to draw circles, and unless the legs
of the compasscs be absolutely firm, the circle will
not be true, and the point of the pencil or inking leg
will not meet the starting point, an ugly break being
thus formed. The proper way, therefore, is to draw the
movable leg out in a straight line, in a direction from
the chest.

The stecl point is used when distances are to be ac-
curately mecasured or divided, and therefore the smaller
pairs ot compasses which have both points of steel are
called “ p1vivERs,” a pair of which is to be found in all
complete sets of instruments.

The pencil leg is used in drawing arcs (or parts
of circles). It should be kept exactly the same length
as the fixed leg; but as the picce of pencil inserted
in it becomes shorter by being sharpened, it must
from time to time be drawn out so that the two
points may always be kept equal. In very old-
fashioned instruments the piece of pencil is held
in a split tube, which is tightened around it by
means of a sliding ring; but in thosc of modern
make a short split tube is placed at the end of a
solid leg, and the checks of this ““cannon leg,” as
it is called, are tightened by a screw.

Not only is the pencil by this method more firmly
held than in the previously mentioned form, but the
two points can (owing to the slanting direction of the
pencil) be brought much more closely together than in
the older kind.

The purpose of the INRKING LEG is told by its name,
The ink used should be Indian ink, with which a small
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quantity of Indigo should be mixed to correct the brown
tendency.

Indian ink should be carefully rubbed with water in
a small saucer or slab ; as little force as possible should
be exerted, so that the edges may not be chipped off, for
the particles thus sct free are apt to get between the
nibs of the inking pen, and cause irregularity in the
lines, sometimes in fact wholly preventing the proper
working of the instrument.

A joint will be perceived in the inking leg, and the
purpose of this is to allow of the leg being bent, so that
the nibs may be kept upright, both of them being called
into action ; for it will be casily understood that, if the
inking leg be kept straight when the compass is widely
opened, only the inner nib would touch the paper, and
the outer edge of the arc or circle drawn would be rough
and irregular.

In drawing circles care should be taken to press as
lightly as possible on the steel point of the compass, so
that tﬁe paper may not be pierced ; for should it be re-
quired to draw scveral circles from the samo centre, the
hole will become larger and larger, and all chance of
correctness will be lost.

“HorN CENTRES ” are sometimes used. These are small
circular pieces of horn with three needle points fixed in
them. One of these little transparent plates is pressed
down over a point in the paper from which several
circles are to be drawn. The central point will be visible.
The steel point of the compass may then be placed over
it, and the circles drawn with perfect safety.

This is all very well where the circles are large, but
the plan fails in drawing small ones, for the plate of the
horn centre would perhaps cover the place where the
circle is to be drawn ; and, further, the thickness of the
plate causes the one point of the compass to be higher
than the other ; and although this may not be of conse-
3uence in large circles, it is a great disadvantage in

rawing small ones.

“ Prevention is better than cure,”’ and the student is
therefore advised from the outset to lean as lightly as
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he can on the point of his compass, and he will find that
a very little practice will soon place him beyond the
necessity for using the horn centres.

The steel point of the compass should be kept round,
not triangular, which latter form assists in widening
the hole at the centre, which may at first have been very
small. The point should not however be too thin, but
only just sharp cnough to prevent it slipping away from
the centre. It may be kept in proper order by occa-
sionally drawing it along with a twirling motion on an
oil-stone.

The compass should be held loosely between the
thumb and forefinger, allowing it to rest with equal
weight on both points, and merely using the forefinger
to guide it.

When a cirele of larger radius than can be contained
between the two points of the compass is required, a
“ LENGTHENING BAR’ isused. This is a brassrod, which
fits into the socket of the compass, and which is itself
provided with a similar socket into which the pencil or
inking leg will fit. A pair of compasses having one
leg very much longer than the other is thus formed,
and a very awkward instrument it is, requiring much
care in management. The student is reminded of the use
of the joint in the movable legs, which he will now find
very important.

For drawing very large circles, a “ BEAM coMpass”
is used. This consists of a long bar of wood, at the end
of which a “beam head,” or socket, is fixed ; and in
this the pencil or inking leg is fixed. A similar socket
holds the point which is to rest on the central point.
This is made to slide along the bar, and may be fixed at
any desired point by mcans of a thumb-screw, and thus
the distance between the two points may be regulated
according to necessity.

A beam compass of a large size, for the use of sign
writers, may be made in the following manner:—Obtain
a strip of well-scasoned wood (mahogany is generally
found the best), about 2 in. wide and 4 in. thick.
At about 1 in. from the end cut a hole, through which
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insert a piece of brass tubing about 3 in. long, in one
end of wgfich a piece of chalk can be fixed.

A fine bradawl isto be inserted at the distance of the
centre of the circle to be drawn, and the point of this
heing pressed & small way into the board on which the
writing is to be done, the end of the rod may be moved
along, the chalk thus describing the required are. Of
course a piece of string with a [f:)op for the reception of
tho chalk, and a knot through which the bradawl or a
small nail may be passed, will answer the same purpose,
but is not so accurate as the beam compass. For circles
of about 18 in. in diameter, wooden compasses having a
chalk holder at onc end may be purchased, and will be
found very useful.

Returning now to the instruments found in the usual
cases, we must explain that the full-sized compass is not
well adapted for drawing small circles, and therefore a
pair of instruments called the “Bow-pENCTL” and “Bow-
rEN" are used. These are simplysmaller-sized compasses,
thelegs of whichhowever arenot removable, and therefore
the one is adapted for pencil, and the other forink. For
still smaller purposes, ¢ sprING-Bows " are used. These
arc sold in sets, consisting of dividers, pencil and inking
bows ; but may be purchased separately. In these instru-
ments the legs, instead of being united by a hinge-joint,
are made in one picce, so that a spring is formed, which
by its action tends to force the points apart; they arc
then acted upon by a nut, which, screwing upon a bar
fixed in one leg and passing through the other, closes
the legs in the most minute degree possible. These
instruments are of the utmost service in the higher
order of geometrical drawing, but will not be required
in any of the studics given in the present course.

The “pRAW-PEN " 18 used for inking lines, and is in
form precisely like the inking leg of the compass ; but
it is fixed in a handle, and has gencrally smaller nibs.
The Indian ink is dropped between the nibs by means
of a camel’s hair brush, after which the outer sides
of the point are to be wiped against a piece of waste

paper.
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In using the draw-pen it should be held nearly up-
right, the flatter side %eeing guided by the rule. The
thickness of the line to be drawn is regulated by the
opening allowed between the nibs, which may be
altered by the screw. If a very broad line is required,
the best plan is to draw a line on each side of the thick-
ness, and fill in the space between them by means
of a brush. A piece of smooth paper should occa-
sionally be drawn between the nibs of the draw-pen to
remove any minute atoms of grit, or to clear off the
colour which may have dried in the pen, by which the
flow of ink is prevented, and the lines become irregular
and unequal in thickness. The better class of draw-pens
are specially constructed for the accomplishment of
this purposc. In these one of the nibs is made to
work on a hinge joint, and may be opened to a distance
from the other, thus allowing of both being cleaned.
The draw-pen, inking leg, and ink bows should be care-
fully wiped before they are put away.

The RULE, or STRAIGHT EDGE, must be bevelled on one
side.  'When it is used in drawing pencil lines the
slanting edge is to be on the upper surface ; but for ink-
ing the bevel must be directed downwards, so that the
edge which guides the pen may be raiscd above the
paper, and thus any ink which may drag along the out-
side of the pen will touch the rule only, and not smear
the drawing.

ScavrEs of various kinds will be found in the cases of
mathematical instruments, sut those used by the
student of the present group of subjects will be of the
most simple character ; and a rule divided into inches,
eighths, tenths, and perhaps twelfths, will be all that
will be neccessary, and even these he can make for
himself, if provided only with a simple 12 in. rule.
The method of dividing lines into a given number of
equal parts will be shown in the course of lessons in
Geometry.

The uses of the different scales above mentioned are to
measurc the various parts of a drawing, so that each
may have its proper proportéon to the other; and to

N
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render a design on paper in such a manner that it may
be an absolute copy, however much reduced, of the

ori%'lnal.

us, let it be supposed that a decorative painter is
required to make a design to show the customer how he
proposes to decorate the different parts, and in order
generally to try the effect. Of course he cannot draw
the whole front of its full size, and yet, unless the
whole be drawn, the effect cannot be appreciated. It
becomes necessary, therefore, to make a drawing of
some convenient size, and each part should have the
same proportion to the whole that the portion it re-
presents has to the original. This is called working
“to scale.”

To construct a plain scale :—

Let it be required to construct a scale of 1 in. to the
foot, that is to say, a scale to be used in making a
drawing which is to be onc-twelfth the size of the
original.

Now it will be clear that if one inch represents one
foot, then one-twelfth of an inch will rcpresent an inch,
which is one-twelfth of a foot ; therefore, having set off
on a strip of cardboard, or on the edge of the drawing,
any number of inches, divide one of them into twelve
equal parts, numbering them 1, 2, 8, &c. Any part of
the original which is six inches wide will in the drawing
be represented by six of these divisions.

The brass or horn semicircle usually found in instru-
ment boxes is called thc ProTRACTOR; it is used in
measuring and constructing angles. Thus, if the
straight edge is placed against the line of the angle so
that the mark in the middle of it touches the extreme
point of the angle, the other line will be found to be
at or near to some one of the figures in the semicircle,
and this will indicate the number of degrees contained
between the two lines; and the angle is then said to
be of so many degrees.

“FrENCH cURVES ” are rules cut into an almost end-
less number of shapes. They are used for inking curves
which have been previously sketched by hand. To
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accomplish this, the curve must be turned about until
some part of it corresponds exactly with the form already
drawn, which may then be repeated by the draw-pen,
guided by the French curve. These curves may be
purchascd for a few pence cach; but the student is
warned against making too frequent use of them, under
the idea that the study of free-hand drawing is thus
rendered unnecessary.  On the contrary, there is such
variety of form in drawing, that no mechanical means
can possibly supersede the necessity for refined and
accurate education of the eye which is obtained by that
study ; and, further, a little practice will enable the
student to draw many curves by hand in less time than
it would take to find their places in the French curve.

Wedo not in any way wish to recommend the instru-
ments of any particular maker. The names of our best
English makers are too well known toneed mention here ;
nor can we pretend to suggest the prices which should be
given, as this must of course depend on the means at the
command of the purchaser. The cheapest sots are the
Lrench or Swiss, which for the price (from 1s. 6d. up-
wards) are quite as good as can be expected ; but small-
ness of price is not always the test of cheapness, and a
‘good article manufactured by, and bearing the name of,
a respectable English house will be found to be by far
the most economical in the end.

The T square, which is a most important adjunct in
linear drawing, consists simply of two pieces of wood
at right angles to each other. The best form is that
in which the blade is screwed across the stock, not
mortised into it. The advantage of this arrangement
will be explained presently.

In using the T square, it should be placed so that the
stock presses closcly against the left edge of the draw-
ing board, the blade stretching across tho board in &
direction parallel to the chest. The T square should
not be used for lines at right angle to those thus drawn,
for they would be thrown out by the smallest inac-
curacies in the board, which, owing to the shrinking
of the wood, are so likely to occur; and the perpen-
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diculars should therefore be drawn by means of set
squares placed against and moved along the edge of the
blade of the T square.

SET sQUARES are pieces of thin wood, in the form of
ri{ght-angled triangles. Two of these (they cost about
6d. each) will be useful to the student. The one is called
“a set square of 45 degrees (45°),” because the two angles
are 45° each, the third being a right angle, the form being
in fact a half square, and the other is termed a “ set
square of 60°;”” and it may just in this place be wise to
mention, that as the one angle of this set square isa right
angle 90° and the other 60°, the third will be 30°, for
the angles of any triangle are together equal to 180°.

There 1s, however, another important use which may
be made of a pair of set squares, namely, in drawing
parallel lines. There is in most cases of instruments one
called & PARALLEL RULE, made of two flat pieces of ebony
or ivory, connected by two bars of brass. The student
is not advised to use this in obtaining parallel lines, as
unless the instrument be in very good order, and very
carefully used, the lines drawn will not be parallel.
The preferable way is to place a sct square against the
line to which it is required to draw parallels, and to
place another square against the oppositc edge of the
first, which may then be moved along, care being taken
to hold the lower square very tightly, in order to prevent
it from slipping.

The HB pencil will be found the best for lincar draw-
ing, but the H may be used for very minute parts. The
pencil work should be done as lightly as possible, and
the lead on the surface should be removed by means of
india-rubber, in order to prevent the grit getting be-
tween the nibs of the draw-pen.

All the pencil lines should be drawn past each other
at the angles and intersections; for as the edge of the
rule partially obstructs the view of the line during ink-
ing, the student is liable to pass over the point at which
the lines should properly end. This annoyance is pre-
vented by the pencil lines crossing at the exact point
at which the pen is to stop.
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The DRAWING BOARD consists of a simple board, clamped
or otherwise protected against warping. The different
kinds of boards are described in “The Grammar of
Colour;” in which volume is also given the method of
stretching paper for work which will occupya long time,
or which is to be executed in water-colours. This process
will not however be required for the studies given in the
present volume.

It cannot be too strongly impressed ou the student
that the instruments are merely tools, the mechanical
agents through which the mind works; but the mere pos-
session of instruments, however good they may be, will-
not constitute a draughtsman.

It has however already been pointed out, that the more
themind comprehends of the subjectto be drawn, themore
intelligent servants will the hands become, and the more
accurately will they guide the instruments, which with-
out such guidance will be uscless. Geometrical drawing
then should be looked on as a mental exercise as well as
a merely manual occupation, giving us not only subject
for thought and earnest reflection, but enabling us to
communicate our designs and plans to others in such a
manner that they can understand us, and work out our
designs better than they could have done from the most
cloquent verbal description.

Sir Joshua Reynolds has said, *“ A love of art, and a
desire to excel, will often supply the place of genius;”
and having a firm belief in this, we beg of the student
not to say, “I have no talent, and therefore cannot
learn to draw.” All the genius in the world, if unac-
companied by application, would be of but little value
to one who really wishes to excel in a definite course;
whereas industry, perseverance, and patient study must
unfailingly carry the true worker to a certain point in
those departments of art, which depend not so much on
imagination, as upon sound theoretical knowledge and
practical skill.

‘We now proceed to show the methods of constructing
geometrical figures, sclecting such as may be of the
greatest service to the Decorator and Letter-painter.
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This course must however be considered as elementary
only, and it is hoped that the student will pursue the
subject with the aid of other works.*

* For a complete course of Practical Plane Geometry, see * Linear
Drawing,” by Ellis A, Davidson,



CHAPTER XXXV,
THE CONSTRUCTION OF GEOMEIRICAT FIGURES.

Fig. 80. To mister THE LINE A B (viz. to cut it into
two equal parts).

N
/

[+

H

D \\ F
Fig. 80,

Use the compass having a pencil leg.
Place the steel point in A, ‘
Open the compass until the distance between the points
is much more than half the line (say to a).
Keep the steel point in A, and with the pencil point
draw a part of a circle, ¢ ».*
* A part of & circle is called an are
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Dlace the steel point in B, and with the same length *
in the compass draw E ¥, which will cut through ¢ p in
the points ¢ and H.

Draw a line from 6 to #, which will cut the line A B
into two equal parts.

Fig. 81. To ERECT A PERPENDICULAR AT THE END
OF THE LINE A B,

Fig. 81.

Place the stecl point of the compass in any point
above the line, as c.

Extend the pencil point until it reaches 8. With the
radius from ¢ to B, draw a part of a circle cutting the
line A B in the point .

From p draw a linc passing through ¢ and cutting
the arc in E.

Draw a line through = to B, which will be perpen-
dicular to A B.

* The length with which a circle or part of a circle is struck, is

called the radius ; it is the length from the centre of a circle to its
‘outer line or circumference. '
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Fig. 82. To ERECT A PERPENDICULAR FROM THE
POINT ¢, which may be at the end, or at any other part,
of a line, A B.

From c¢, with any radius, draw an arc, o d.

From p, with radius ¢ v, draw an are, cutting the
arc p d in E.

From g, with the same radius, describe the are ¢ G,
which will cut are v d in r.

From F, with the same radius, describe the arc & u,
cutting F 6 in 1.

Fig. 82.

Draw a linc through the point 1 to meet the point ¢,
and this line will be the perpendicular required.

Fig. 83. To construer A SQUARE o~ THE GIVEN
LINE A B.

Make the perpendicular A ¢ cqual in length to A 5.
This is best done by using 4 as a contre, and A B as
radius, then describing the arc (in this case a quadrant,
or quarter of a circle) A ¢, which will cut off the perpen-
dicular at the required length.

From B, with radius A B, describe an arc; and from ¢,
with same radius, describe another arc, cutting the for-
mer one in .
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Draw the lines ¢ p and 1 B.
Then A B ¢ » will be a square on the given line 4 B.*
C )

A\\ G}
Fig. §3.
Fig. 84. To construcr AN OBLONG oF A GIVEN
sizE (iu this casc 2} in. long, and 1} in. wide.)

i
¢! D

=

BN

TFig. 84.

* In o square, all tH4 four sides must be egual, and all the angles
must be right angles. If both these conditions be fulfilled, both the

W~
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Draw the line o B 2% in. long.

At B erect the perpendicular B ¢ 1} in. high.

From c, with radius A B, describe an arc (¢).

From a, with radius B ¢, describe an arc (d) cutting
the former arc (c) in ».

The lines ¢ » and D A will complete the oblong (or
rectangle) of the required dimensions. *

Fig. 85. To DRAW A LINE PERPENDICULAR TO A B,
FROM A POINT LYING AWAY FROM TIIE LINE, AS C.

R

ol”
"IN

\‘ ‘///

X

Tig. 85.

From c, with a radius rather shortcr than from ¢ to
B, draw an arc, cutting A B in the two points b and E.

diagonals will be equal. Diagonals are lines crossing to opposite
angles, a8 A D and B C.

* The greatest pains should be taken to acquire, from the first, the
powor of measuring with perfect accuracy, which is of the utmost
importance in geometrical drawing when applied to trade purposes.
In drawing, it is best to takc tho measurements with compasses from
the rule. This is more likely to result in exact measurement, than
laying down the rule on the paper and marking from it. The proper
way to “put down” this measurement is 2§"x1}". One dash ()
over a figure means foet, two dashes (") mean inches: thus 2’ 6”1’ 8"
signifies that the surfuce is 2 ft, 6 in. long, by 1 ft. 8 in. broad,
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From b and E, with any radius, draw ares cutting

each other in F.
Draw ¢ ¥, which will be perpendicular to A B.
A4

Tig. 8G.

This mode would apply if the point ¢ were under
the line, or if A B were placed obliqucly, etc. (as in

Fig. 86).
K L
“ | L
P \\ ’Z(\
/ 1 \ ”r U,
! \ / \
! \ / \
/ \ / \
1 \ / 2
/ \ ! ‘\
! \ 1 \
! ] | )
¢ C n y D

Tig. 87.
Fig. 87. To DRAW A LINE PARALLEL* TO A B, AKD

AT A GIVEN DISTANCE FROM IT.
¢ Paralisl means running in the same direction, and keeping the
same distance apart from each other. For instance, the *ruts” ot
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Mark any two points on the line, viz. ¢ and .

§et off equal distances, ¢ fand ¢ %, on each side of ¢
and D.

From ¢ f, ¢ 4, with any radius, describe arcs cutting
each other in 1 and J.

Draw lines from ¢ and p through 1 and J.

On these perpendiculars set off from ¢ and D the re-
quired distance between the parallels, viz. ¢ x and o L.

Draw theline x 1, which will be the required parallel.

Fig. 88. To DIVIDE THE LINE A B INTO ANY NUMBER
OF EQUAL PARTS (in this case scven).

)4

N

¢ W L] 5 14 LY L3 7

Fig. 88.

Draw a line ¢ parallel to A B.
. The line ¢ may, for the present, be drawn of any
ength.
rom ¢ set off along this line the number of parts
into which the line A B is to be divided, viz. 1 to 7.

marks on & road made by the wheels of a cart which has passed over
if, are parallel, as are also the sides of a rectangular table.
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These parts may be azy convenient size, but must be all

Draw c A and 7 B, and produce* both lines until they
meet in E.

From each of the points, 1, 2, 3, etc., draw lines to
the point ®, which passing through A B will divide it
into seven equal parts.

Fig. 89. To coxstrucr AN EQUILATERAL TRI-
ANGLE oN THE GIVEN LINE A B.

T~

Fig. 89

From A, with radius A B, describe an arc.

From 8, with the same radius, describe a correspond-
ing are, cutting the former one in c.

Lines joining A ¢ and 8 ¢ will complete the triangle,
which will be equilateral—that is, all its sides will be
cqual.

Fig. 90. To construvcr A TRIANGLE oF GIveEN
DIMENSIONS (in this case 237, 24", and 2").

Make 4 B 2} long.

G * To “produce” a line, significs to prolong it in the same direc~
401, ‘
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From B, with a radius of 21", describe an are.
From a, w1th_ a radius of 2', describe an arc, cutting
the former one in c.

\_c/
NS

Tig. 90.

Draw A cand » ¢, which will complete the triangle
of the required dimensions.

Fig. 91. To BISECT AN ANGLE, A B C.
From 3, with any radius, describe an arc, cutting the

_}\

D
-
ﬂ
o
Fig. 9L,

lines B A and B ¢ in D and E.
From p and &, with any radius, describe arcs cutting
each other in v,
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Draw B F, which will bisect the angle.

Fig. 92. To inscriBe A CIRCLE IN THE TRIANGLE
ABC.

Bisect any two of the angles.

c

K
Fig. 92.
Produce the biseeting lines until they meet in ».

From n, with radius » E, a circle may be described,
which will touch all three sides of the triangle.

Fig.93. To praw a CIRCLE THROUGH THREE
POINTS, HOWEVER PLACED (provided they be not in a
straight line).

Let A B and c be the three given points.

Join A Band B c.

Bisect o B and B ¢, producing the bisecting until
they meet at ».

D will then be equally distant from each of the three
points.

Therefore, a circle may be drawn from n, with radius
D A, D B, or b ¢, which will pass through A B and c.
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This problem serves also for describing a circle to
touch the three amgles of a triangle, it being evident

Fig. 93.
that a line connecting A with c, in addition to those at
A B, B ¢, would convert the figure into a triangle.

Fig. 94. To CONSTRUCT ON THE GIVEN LINE D L, AN
ANGLE SIMILAR TO TIHE ANGLE A B C.

Y

Fig, 94,
0
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From B, with any radius, describe an arc cutting the
sides of the angle in ¢ and d.

From =, with the same radius, describe an arc cutting
EDin F.

Measure the length from point ¢ to d.

Mark off the same on .the arc from ¥, viz., to
point a.

Draw a line from & through 6.

The angle ¥ % ¢ will be equal to A B c.

Fig. 95. ON THE GIVEN LINE A B, TO CONSTRUCT A
TRIANGLE siMILAR* 1O ¢ D E.

At A, construct an angle similar to the angle 1 c g,
viz.,,J A L

- Fig. 95.

At B construct an angle similar to the angle x p 1,
viz., M B N.

Produce the lines A 7 and B M until they meet in o,
which will complete the triangle required.

* The {erms similar and cqual, when applied in geometrical drawing,
signify, the former, that the figure is of the same shape as another; the
Jatter, that it contains precisely the samespace or arca. When employed
together, the figure in question is understood to be of both the same
gize and shape as the one with which it is compared.
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Fig. 96. To consrrucrt 4 SQUARE oN A GIVEN
DIAGONAL A B.
Bisect the diagonal A B in the point c.
From ¢, with radius ¢ 4, describe a circle cutting the
bisecting line in » and E.

Draw A », » B, B E, E A, which will complete the
square on the given diagonal A b.

Fig. 97. To pescrie A SQUARE ABOUT A CIRCLE.
Draw two diameters, A B and ¢ b, at right angles to
each other.

From A and ¢, with radius equal to the radius of
the circle (o A), describe arcs cutting each other
in E.

From 8 ¢ p and D A, with same radius, describe ares
cutting each other in ¥, 6, and H.

Draw E r, F 6, ¢ #, and H E, which will complete
the square about the circle.

02
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Fig.98. To DESCRIBE A CIRCLE ABOUT THE SQUARE
ABCD.

/ ¢

F
’/ ~
| \0 |
H D G
Fig. 97.
A 8

N
/

Fig. 98.

Draw the diagonals A p and B c.
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From their intersection (o), with radius 0 4,08, 0 C

or oD, describe the circle touching the four angles of the
square.

Fig. 99. To FIND THE CENTRE OF A CIRCLE.

[+]

)
e
\l//

Draw a chord,* as A B, and biscct it by a line
cutting the circle in ¢ and .

Bisect ¢ » by the line E r.

The intersection o is the centre of the circle.

Fig. 100. To ixscrisk A SQUARE 1N A CIRCLE.

Find the centre of the circle, and draw two diameters
at right angles to each other.

* The term Clord is applied to a line cutling off any part of a
circle ; this part is called a Segment, and that contained between two
radii (as D o E in Figure 98) is distinguished by the name of Sector,
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From their extremities draw lines A 8 ¢ 1, which will
form the required square in the circle.

7
N\

Fig. 100.

Fig. 101. To inscrise A SQUARE 1x ANY TRI-
ANGLE, AS A B C.

/

k

24
)

_

A [ [5) J B
Fig. 101.

From c drop the perpendicular, ¢ p.
From c draw a liné parallel to A B, viz., ¢ E.
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From c, with radius ¢ D, describe a quadrant cutting
CEInF.

Draw F a, cutting ¢ B in c.

From 6 draw ¢ u parallel fo A 5.

From ¢ and #, draw lines (i 1 and G J) which will
complete the square in the triangle.

Fig. 102. To 1xscriBE A SQUARE 1N A GIvex
TRAPEZIUM, A B cD.

»]

- S~
1 /\C
/

N

B
Fig. 102,

Draw the diagonals A ¢ and B .

Draw » E at right angles and equal to v .

Draw E 4, cutting ¢ v in F.

Draw ¥ ¢ parallel to a c.

Draw ¢ 1 and r 1 parallel to » 5.

Join u 1, which will completc the square in the
trapezium.

Tig. 103. To wscriBE A CIRCLE 1N A GIVEN
TRAPEZIUM (A L C D) OF WHICH THE ADJACENT S1DES
ARE EQUAL,

Draw the diagonal A 8, which will bisect the angles
CBDOrCAD.

Bisect the angle A » 8.

Produce the bisecting line until it cuts A B in o.
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Then o is the centre from which a circle may be
described, touching all four sides of the trapezium.

c

\_//

4

Fig. 103.

Fig. 104. To TRISECT A RIGHT ANGLE, A B C.

From B, with any radius, describe the quadrant p E.

From v», with radius v B, describe an arc cutting
EDin ¥

A
E}l—~—___
~F
/
G
D 5 c
Fig. 104,

From g, with the same radius, describe an arc cutting

EDin G,
.’ \\

L
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Draw lines B r and B 6, which will trisect the right
angle.

Fig. 105. THE MEASUREMENT OF ANGLES.

Angles are estimated according to the position which
the two lines of which they are formed occupy as radii
of a circle.

The circle being divided into 360 equal parts, called
““degrees,” it will be cvident that the lines A o ¢ con-
tain 90 degrees (written 90°), or a right angle.

D
Fig. 105.

Similarly B 0 ¢, p 0 B, and D 0 A arc right angles.
Now, if these right angles be trisected (as per last
problem), each of the divisions will contain 30°, thus—

Ao Eisan angle of  30°

AOF " 60°
AOC ’ 90°
AOG ) 120°
AOH » 150°

A 0 1 is, in reality, not any angle at at all, being a
03
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rfectly straight line; but the slightest divergence
g?)m it would cause it to become an angle, as 179° ete.

Each of these angles being again divided into three
parts will give tens, which may again be divided into
units ; and thus angles may be constructed or measured
with the greatest accuracy.

Fig. 106. WITHIN THE GIVEN SQUARE A B C D, TO
1NSCRIBE THE LARGEST EQUILATERAL TRIANGLE
IT WILL CONTAIN,

Trisect the right angle » A ».

Bisect the angles E A ¥ and ¢ A 11 by the lines A 1and
AJ.

Join 1 5. Then A 1 J is the largest Equilateral
Triangle that can be contained in the square A B ¢ ».

The principle on which this construction is based, is,
that as the angle of the squarc is 90°, and that of the

4] ! c

Tig. 106,

Equilateral Triangle is 60", there is an overplus of 30°.
If then the two outer angles (£ A ¥ and 6 A 1) which
are each 30°are bisected, and half of each (15°) added to
theangle F A 6 (30°), an angle of 60° is obtained centrally
placed, leaving 15° on eaﬁl side. It will be seen that
the sides of the Equilateral Triangle are larger than those
of the containing square. :
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Fig. 107. To construct AN EQUILATERAL
TRIANGLE oF THE GIVEN ALTITUDE A B.

At A and B draw lines ¢ » and E F at right angles to
A B.

From a, with any radius, describe the scmicircle c 1.

A

B
Fig. 107,

From ¢ and 11, with radius A @, cut the semicircle
in 1 and J.

From 4, draw lines through 1 and s, cutting & F in
x and 1.

A x L will be the equilateral triangle of the required
altitude.

Fig. 108. To praw A TANGENT* 10 A CIRCLE AT
THE GIVEN POINT C.

(1.) Draw a radius from the centre o to the point c.
At ¢ construct a right angle, o ¢ p.

<

* A Tungent is a straight lino which touches a circle at one point,
but does not cut off any portion of the circumference. 4 tangemt ¢
always at right angles to the radius drawn from the point at whiek it
touches, '
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Then » ¢ is the required tangent.
Or (2.) let £ be the given point.

Tig. 108.

Draw radius o v, and produce until £ r cquals £ 0.
Bisect ¥ o by the line ¢ 11, which will be the tangent
required.

Fig. 109. To construcr AN EQUILATERAL
TRIANGLE ABoUT A GIVEN CIRCLE.

From any point in the circle, as A, with a radius
equal to the radius of the circle, describe an arc cutting
the periphery* in B and c.

. From 5 and c, with radius ® ¢, cut the periphery
in D.

(It will be seen that if 5 ¢, 8 », and D ¢, are joined,
an Equilateral Triangle will be inscrided in the circle.)
* From B and ¢, with radius B ¢, describe arcs cutting
each other in E.

* The Periphery is the cireumference or boundary line of a éircle,
ellipse, or any other curvilincal figure,



THE CONSTRUCTION OF GEOMETRICAL FIGURES., 301

From B and o, with the same radius, describe arcs
cutting each other in a.

Fig. 109.

From p and ¢, with same radius, describe arcs cutting
each other in ¥.

Join F 6, ¥ B, and ¢ E, which will complete the tri-
angle about the circle.



CHAPTER XXXVI.

THE CONSTRUCTION OF GEOMETRICAL FIGURES.-
(Continued.)

Fig. 110. To coxstrUCT A REGULAR POLYGON*—

IN THIS CASE A PENTAGON—ON THE GIVEN LINE A B.
Produce A B on each side.

G

Fig. 110.

From A, with radius A B, describe a semicircle cut-
ting A B, produced in c.

* A figure having more than four sides.
A polygon having 5 sides is called u Pentagon.

3 » » 1 Hexagon.
» » 7 » 0 Heptagon.
» ”". 8 " ) Octagon.
) ” 0 ) 1) N onagon.

Decagon.
When all the sides are equal the ﬁgurc is suid to be regular,
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Divide the semicircle into five equal parts.

From 4, draw A D, to the second division.

From B, with radius B 4, describe a semicircle cutting
A B, produced in x.

From , mark on this semicircle the length of the
arc ¢ D, viz., to F.

From v and r, with radius A B, describe arcs cutting
each other in G.

Drawp 6 and F ¢, which will complete the Pentagon
on A B.

The above mode being a general one, any other poly-
gon may be similarly constructed : thus, by dividing
the semicircle into seven equal parts, a heptagon will
be obtained ; into eight, an octagon, and so on. It
must, however, be remembered, that whatever the
number of parts, the line A » must always be drawn to
the second division.

Fig. 111. To 1xscriBE A REGULAR POLYGON—1N
THIS CASE A PENTAGON—IN A GIVEN CIRCLE.

Fig. 111.

Draw the diameter A B, and divide it into five equal
parts. -
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From A and B, with radius A B, describe arcs cutting
each other in c.

From c, draw a line passing through the second divi-
sion, and cutting the circle in .

Draw p 8, which will be one side of the polygon.

Set off the length » 1 round the circle, viz., E ¥ G.
Join these points, and thus complete the figure.

As in the preceding problem any polygon may be thus
formed, the diameter in this case being ﬁivided into the
number of parts corresponding with the sides of the
required polygon. It is, however, indispensable that
the line ¢ p be drawn through the second division.

Fig. 112. To inxscrivsE A REGULAR PENTAGON
IN A CIRCLE, BY A SPECIAL METHOD.

Fig. 112,

Draw the diameter A ».
At o, erect a perpendicular, o c.
Bisect o B, irr the point p.

. From v, with radius » ¢, describe an arc cutting A »
in E.
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From c, with radius ¢ E, describe an arc cutting the
circle in 7.

Draw ¢ 7, which will be one side of the Pentagon.

Set off the length ¢ ¥, round the circle, viz., ¢, B, 1.

Draw lines ¥ ¢, 6 H, 1 1, and 1 ¢, which will-complete
the figure.

Fig. 118. To construcr A REGULAR HEXAGON
ON THE GIVEN LINE A B.

E/"‘\?

Nad

IS °
/
/

A \\ //"'B
Fig. 118.

From A and B describe arcs cutting each other
in o.

From o, with radius o A or o B, describe a circle.

The radius with which a circle is struck will divide
it into six equal parts, therefore set off the length o A,
which is equal to A B, round the circle, viz.,, ¢ E F D.

Join A ¢, ¢ E,E F, ¥ D, and D B, when a regular Hexa-
gon will be formed. - '
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Fig. 114. To consTrUCT A REGULAR OCTAGON o
THE GIVEN LINE A B,

Produce A B, on each side.

Erect perpendiculars at A and 1.

From A and B, with radius A B, describe the quadrants
cpand EF.

Bisect these quadrants, then A 6 and r 1, will be two
more sides of the Octagon.

L M

\‘/‘0 F"\\ )

(<14

o
>

=
m

Fig. 114.

At u and ¢ draw perpendiculars, ¢ 1 and 11 K, equal
to A B.

Draw ¢ 1, and 1 .

Make the perpendiculars A and B equal to ¢ Hor 1 K,
viz., AL and B M.

Draw 1 1, L M, and M x, which will complete the
Octagon.

Fig. 115. To ~scrise AN OCTAGON 1x THE
SQUARE A B C D.

. Draw diagonals, A p, and ¢ b, intersecting each other
in o.
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From 4, 3, ¢, and p, with radius equal to A o, describe
quadrants cutting the sides of the square in E, F, @, B,
I, 7, K, L.

Fig. 115.

Join these points, and an Octagon will be inscribed in
the square.

Fig. 116. To 1xscriBE AN OCTAGON 1N A GIVEN
CIRCLE.

Draw the diameter A B, and bisect it by ¢ n.

Bisect the quadrants A ¢, ¢ B, A D, and B D, in the
points E F ¢ 1.

Draw lines connecting all the cight points, which
will complete the required Octagon.

Fig. 117. To ixscrise THREE EQuaL CIRCLES
IN A GIVEN CIRCLE.
At any point, as A, draw a tangent, and A G, at
right angles to it.
rom A, with radius o A, cut the circle in 3 and c.
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[+]
Fig. 1

IN
16e

Fig

. 117,
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From rand c, draw lines through o, cutting the circle
in » and E, and the tangent in the point .

Bisect the angle at ¥, and produce the bisecting line
until it cuts A ¢ in H.

From o, with radius o 11, cut the lines p cand £ B in
I and J.

From #n, 1, and s, with radius B A, draw the three
required circles, each of which should touch the other.
two and the outer circle.

Fig. 118. To inscrise rour EQuaL CIRCLES i~
A GIVEN CIRCLE, EACH TOUCHING TWO OTHERS AND THE
CONTAINING CIRCLE.

[

~

Draw the diameters A B and ¢ b, at right angles to
each other.

From a B ¢ », with radius of the circle, describe arcs
cutting each other in E, ¥, 6, and H.

Join these points, and a square will be described about
the circle.
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Draw the diagonals £ 1 and ¢ F.

Bisect the angle O @ p, or either of the others, and
produce the bisecting line until it cuts ¢ p in 1.

From O, with radius O 1, describe a circle cutting the
lines ABand cDpinJ K and I.

From these centres, with radius 1 n, describe the four
required circles.

Fig. 119. To ixscrisk sEVEN eQUAL CIRCLES I~
A GIVEN CIRCLE.

Round the circumference of the circle set off the
radius, thus dividing it into six equal parts, A, B, ¢, D,
E, ¥, and draw the radii.

Divide one of theradii, as o 4, into three equal parts,
viz., 0 G, G H, and H A.

From o, with radius o ¢, describe the central circle.

From o, with radius o H, describe a circle which,
cutting the radii, will give the points 1, J, X, L, and M.

From these points, with radius.o ¢, describe the six
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circles, each of which will touch the central circle, two
others, and the containing circle.

Fig. 120. To praw A PERFECT ELLIPSE BY MEANS
OF A PIECE OF STRING AND FINS; a method of great
service to painters, and to artisans generally.

Place the given diameters A 3 and ¢ , at right angles
to each other at their centres .
. From ¢, with radius £ A, cut the long diameter
in ¥ F.

These two points ¥ r,are called the ‘foci” of the
ellipse.

Fig. 120.

Place a pin in each of these, and another in . Pass
a string round the three pins, and tie it securely, thus
forming a triangle of string, ¥, ¥, D.

Take out the pin at v, and substitute a pencil, which
may be drawn along, moving within the loop, and the
point will thus trace a perfect ellipse.
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Fig. 121. To praw AN ELLIPSE ; THE DIAMETERS
A B AND C D BEING GIVEN.

Place the diameters A B and ¢ p, at right angles to
each other, intersecting in E.

Find the foci ¥, ¥, as in the last figure.

Between E and ¥, mark off any number of points, as
1,2,8,4,5.

It is advisable that these points should be nearer
together as they approach r.

From r, v, with radius 1 4, deseribe the arcs ¢, ¢; 6, 6.

From r, ¥, with radius 1 B, describe the arcs H, u;
H, H.

G

Fig. 121.

The arcs m, 1; H, H, will intersect the ares ¢, ¢}
6,Gin1, 1; 1, 1, and these will be four points in the curve.

Proceed to strike arcs from r F, first with 2 B, and
then with 2 A, and these intersecting will give four more

ints.

When arcs have been struck with the lengths from
all the points to A and B, the curve of the Ellipse must
be traced by hand through the intersections.
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Fig. 122. To construcT A semi-ELLIPTICAL ARCH, or
WHICH A B IS THE SPAN, AND C D THE HEIGHT.

At A and B erect perpendiculars, and at p draw a
horizontal, thus constructing the rectangle A B ¥ E.

Divide ¢ 4, and ¢ B, into any number of equal parts.

Divide A k, and B ¥, into a corresponding number of
equal parts.

Number the parts as in the figure.

Produce p ¢, and make ¢ ¢, equal to ¢ p.

From n, draw lines to the points, 1, 2, 3, 4, 5, in the
lines E 4 and F b.

From ¢, draw lines through the points 1, 2, &ec., in
the line A B, and produce these lines until they cut those
of corresponding numbers drawn from p, to the points
in the lines E 4 and ¥ B,

Thus:—a 1 will cut b 1 in a.

G2 » D2 IH) b.

3 ,, , D3, ¢

¢4 , , D4,d
1,

’”
»

»”
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The ourve is to be drawn through these intersections.

Strictly speaking, no portion of an ellipse is a part
of a circle, and the curve cannot therefore be drawn
with compasses so as to be mathematically correct;
there are, however, many ways in which figures nearly
approximating to cllipses may be drawn by arcs of
circles; and as these are very useful for general prac-
tical purposes, the following three methods are given.

Fig. 123. To prscrise AN ELLIPTICAL FIGURE
WHEN ONE DIAMETER, A B, IS GIVEN,

Divide A B into four equal parts.
From ¢ and p, with radius ¢ A or D b, describe circles
touching each other in =.

F-

\
Ny~
G
. Fig. 123.
TFrom ¢ and \
cach other in ¥o_ with radius ¢ n, deseribe arcs cuf'\ting
PDraw lines G and 6. \
until they cut th!‘i, 6 »,¥ ¢, and ¥ p, and produce them
From ¥ and " circles in 1, 1, 7, and k. ‘
uniting B Wil 6, with radius ¥ x or ¢ 1, draw arca
the figure. 11, and J with x, which will complete

\|
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- Fig. 124. To construct AN ELLIPTICAL FIGURE
BY MEANS OF ARCS OF CIRCLES.

Place the two given diameters, A B and ¢ D, at right
angles to each other, at their centres E.

From a, set off A ¥, equal to ¢ p.

Divide ¥ B into three equal parts (1, 2, 3)

Set off two of these parts on ecach side of E, viz., Eq
and E G,

\1

From ¢, G, with radius 6, ¢, describe ares cutting
each other in u, H.

From 1, n, draw lines through ¢, ¢, and produce
them.

From 11, 1, with radius ¥ ¢, or 1 D, describe
arcs meeting the lines drawn from m, 1, in 1, J, R,
and 1.

From ¢ and 6, with radius ¢ B, describe arcs meet-
ing the points 1, 3, X, 1, whigh will complete the figure,

P2 -
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Fig. 125. To consrrucr AN ELLIPTICAL FIGURE
BY MEANS OF TWO SQUARES, A BC D, ANDBD E F.

Draw diagonals in each of the squares, intersecting
each other in ¢ and H.

From 8, with radius B ¢, deseribe the arc ¢ E.

Fig. 125.

From b, with the same radius, describe the arc
A F.

From 6, with radius & c, describe the arc c a.

From n, with the same radius, describe the arc & ¥,
which will complete the figure.

Fig. 126. To consrrucr ax OVAL, THE WIDTH,
A B, BEING GIVEN.

Bisect A B by the line ¢ b, cutting A 8 in E, and from
E, with radius E 4, draw a circle cutting ¢ » in . )

From 4 and B, draw lines through r, and produce
them indefinitely.

From 4 and 8, with radius a B, draw arcs cutting the
last two lines in G and u.
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Fig‘. 127,
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From ¥, with radius ¥ g, describe the arc & T, to meet ‘
the arcs A ¢ and B H, which will complete the figure.

Fig. 127. To DIVIDE THE SPACE CONTAINED BETWEEN
THE LINES A B AND C D, INTO EQUAL PARTS, BY MEANS
OF LINES PARALLEL TO A B.

Draw the line E ¥, perpendicular to A B, and set off
on it equal lengths corresponding to the number of
spaces with which 4, B, ¢, D, is to be divided, viz., 1to
8. These spaces may be any size, but must be equal.

" From E, with radius E 8, describe an arc cuttingcpine.

Draw E c.

From g, with radius & 7, & 6, 5, etc., describe arcs
cutting E G in H, 1, J, K, L, M and N.

Draw lines parallcl to A B through these points, and
the space will be divided as required.

Fig. 128. To DRAW A CIRCLL OF A GIVEN RADIUS,
WHICH SHALL TOUCH ANOTHER GIVEN CIRCLE AND A
STRAIGHT LINE.

e
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Let A be the given circle, B ¢ the straight line, and
D E the radius ofgil:he required circle.
" From o, the centre of the given circle, draw a radius,
and produce it.

From the periphery * of the circle, and on this radius,
set off ¥ G, equal » =.

From o, with radius o ¢, describe an are.

At any point, as H, draw a line at right angles to B
¢, and equal to » E, viz., H 1.

From 1, draw a line parallel to B c, cutting the are
drawn from o in J.

From 7, with the requircd radius, describe a circle,
which will touch the given cirele and straight line.

Fig. 129. To DRAW A CIRCLE OF A GIVEN RADIUS
D ¥, WHICH SHALL TOUCIL BOTII LINES OF AN ANGLE
A B C

A

p————E

Fig, 129,

Biscct the angle by the line B 7.
On cither of the lines of the angle erect a perpendicular
equal to the given radius » ¥, viz.,, d e

*® Deriphery, the circumference or bounding-line of a circle,
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From e, draw a line parallel to 8 ¢, cutting the bi-
secting line in o.

From o, with the given radius, draw the circle, which
will touch both the lines of the angle.

Fig. 130. To DRAW A C(IRCLE WHICH SHALL TOUCH
BOTH LINES OF AN ANGLE, AND SHALL PASS THROUGH
A GIVEN FOINT P.

Fig. 150.

Let 4 B c be the given angle, and » the given point,
through which the required circle is to pass. '

Bisect the angle A B ¢, by the line B p.

From any point in ® b, as E, draw a circle, touching
both lines forming the angle.

From B, draw a line through », cutting this circle in v,

Join F to E, the centre of the circle.

From », draw a line parallel to ¥ E, cutting B » in 6.

From 6, draw a line perpendicular to A B, viz., 6 H.

Then, with radius ¢ 1, which will be found equal to
@ P, describe a circle which will touch both lines form-
ing the angle.



CHAPTER XXXVIIL

ELEMENTARY PERSPECTIVE, SPECIALLY ADAPTED FOR
LETTER AND SIGN PAINTERS.

IN our lessons in Practical Geometry we have shown
the construction of plane figures, namely, such as are sup-
posed to consist of length and breadth only, or at least
to have so little thickness that it cannot be taken into
consideration in a representation ; and we have further
assumed that the figures arc placed immediately in
front of and parallel to the spectator, so that the forms
are rendered according to their exact geometrical pro-
portions.

Pexsrrctive enables us to show the solidity of objects,
and to represent them under the various changes in ap-
pearance caused by any alteration in their position or
that of the spectator, thus—

A GEOMETRICAL DRAWING RENDERS THE FORM AS IT
15; PERSPECTIVE, REPRESENTS IT AS IT APPEARS.

This study is the basis of all object-drawing. It is
the Grammar of Art as a universal language, and, thus
considered, its importance cannot be overrated. The
sign painter (properly so called) is frequently asked to
paint some illustration bearing on the trade carried on
in the establishment; the letter painter is constantly re-
quired to give the appearance of solidity to the letters
so that they may seem to be raised above the architrave,
or surface on which they are painted ; and the necessity
for a knowledge of the principles of Perspective in these
branches will thus be o}t))vious. A

It is not intended to enter here upon the theory of

r3
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Perspective further than is required to enable the student
to comprehend the elementary studies in this brief course.
For further instruction we must refer him to works
specially devoted to the subject.

When we open our eyes, a flood of light enters; and
the rays which pass from every part of the surfaces of
the objects by which we are surrounded, procced in
straight lines to the eye of the spectator.

“ge know (1.) That it is because of the rays of light
that we see an object, because if the room were darkened,
although the o%ject might remain unchanged, we could
not seeit. (2.) That the raysare reflected from every part
of the object, because, though we cannot see some por-
tions, they will be visible to persons differently placed in
the apartment. (3.) That the rays converge to the eye
in straight lines, because we can only see such parts of
the object as could be connected by straight lines with
our eye.

To test this last statement, let a thread be pinned to
each corner of a block of wood or book, then, if all these
be gathered to the eye, it will be found that those sides
only will be visible from which the threads proceed,
without being turned round any one of the edges.

The view of the object is thus altered with every
change in the position of the spectator.

THE SURFACE ON WHICH THE DRAWING IS TO BE MADE
18 CALLED THE PIcTURE PLANE.

It is supposed to be transparent, and (as a rule) to be
placed vertically between the spectator and the object
to be delineated, the rays passing through it to the eye.

Thus, let it be supposed that a sheet of glass is placed
on its edge on the tab]ie, the spectator taking his position
on one side of it, and a cube standing on the other, then,
if threads attached to the angles of the cube were made
to pass through small holes in the glass, the lines unit-
ing such holes would give the perspective form visible
to the spectator.

THE BOTTOM LINK OF THE PICTURE 18 CALLED THE
Picrore Line. ‘

The view of the object is in the first place affected by
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the circumstance of its being situated above or below
the eye of the spectator, and a line called the horizontal
line 1s therefore drawn across the picture.

Tux HorizoNTAL LINE REPRESENTS THE LEVEL OF THE'
EYE OF THE SPECTATOR IN RELATION TO THE OBJECT.

If the object be lower than the eye of the spectator,
as a stool or box placed on the ground, the top will be
seen ; if above the cye, as a bird-cage suspended, the
underneath surface will be visible. When therefore it
is required to rcpresent an object below the level of the
eye, 1t must be placed under the horizontal line ; if above
the spectator, it must be placed in the upper part of the
‘picture, higher than the horizontal line.

O

Fig. 131.

The knowledge of the height of the object will net
however be sufficient, for the view would of course be
altered according as it might be placed on the left or
right side of the spectator. The representation is in this
resi{)ect governed by the situation of the Point of Sight.

'HE POINT OF SIGHT, IS THE POINT IN THE HORIZONTAL
LINE WHICH 1S DIRECTLY OPPOSITE THE EYE OF THE
SPECTATOR, '
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ALL LINES WHICH IN THE OBJECT ARE AT RIGHT
ANGLES TO THE PICIURE, V1Z, SUCH AS RUN DIRECTLY
FROM THE SPECTATOR INTO THE DISTANCE, MUST IN THE
REPRESENTATION BE DRAWN TO THE POINT OF SIGHT.

- The above principles are exemplified in Fig. 131, in
which A B is the Horizontal Line, ¢ p the Picture Line,
and s the Point of Sight.

The three cubes or blocks are supposed to be about
2 ft. high, whilst the eye of the spectator is about 6 ft.
from the ground, the spectator being placed immediately
opposite to the point of sight s.

t will be clear that, under these circumstances, since
all the cubes are below the eye of the spectator, the tops
of all of them will be scen. As No. 1 is on the left of
the spectator, its right side will be visible, the opposite
view being obtained of No. 3, which is on the right
side, whilst neither side of No. 2 is visible, as it is
immediately in front of the spectator.

But the student should inquire, “ Where arc the sides
of the cube No. 2?” and he will ascertain this by
imagining it to be transparent, when all the hidden
lines will appear in their places.

The whole of the conditions would be similarly
worked out if the objects were placed above the hor-
zontal line, in which case their under sides would be
visible.

The difficulty which the student will now feel is in
deciding on the positions of the distant lines of the
cubes; for it will be clear, that if they were placed near
the fronts of the objects, they would give the appear-
ance of thin slabs of wood or stone; and if they were

laced very far back, the drawing would represent a
ong back of timber, the end of which was presented to
view.

The necessary dimensions are represented by means
of the points of distance.

Tur Points ov DISTANCE REPRESENT THE DISTANCE
OF EYE FROM THE PICTURE.

‘We now proceed to illustrate the uses of the Point of
Sight and Points of Distance. |
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We have, in our course of Practical Geometry,
explained the uses of the scale, and we shall, in the
fo]E’OWing studies, put into practice the instructions
previously given. The present study is worked to the
scale of 1 in. to the foot. The student will, however,
in every case adopt a much larger scale than is possible
within the limits of these diagrams, in order that all the
minute details which occur may be clearly worked
out.
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Fig. 132.

It must further be impressed on the mind of the
student, that he will not, by merely copying diagrams,
however numerous, learn principles. The drawings are
mere illustrations, to aid the explanation given in words,
and will only be thoroughly comprehended when the
principles are applied. It is absolutely nccessary that
the sizes, proportions, and positions of the objects should
be varied, and the views worked out under numerous
changes of conditions ; unless this be done, the time spent
in copying the diagrams will be wasted. The height
of the spectator is in the present study supposed to
be 6 ft.  The Horizontal line must therefore be ruled
at that distance above the picture line. The Point
of Sight may be fixed at s, and the point of distance at
D, viz.,, 12 ft. from =, The object—a cube, the faces
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of which are 4 ft. square—is to be placed at 5 ft, on
the left of tho spectator. From the Point of Sight draw
the perpendicular s A, and from A mark a b, at 5 ft.
along the picture line. At & draw the square 6 ¢ e d,
representing the front of the cube.

Now it has already been explained that all lines at
right angles to the picture plane are to be drawn to the
Point of Sight, and the direction of the edges of the
cube is thus indicated. Trom &, ¢, and ¢ draw lines to
the Point of Sight, viz,, bs, d s, and ¢ s. It is now
required to cut off a portion of each of these which
shall represent the perspective thickness of the object.

Now, 1n this instance, the real width of the distant side
is equal to that of the front, or any other of the sides.
Therefore, from & set off on the picture line, between
b and A, the length & fequal to b ¢, From f draw a line
to the one Point of Distance v, cutting the line é s in ¢.
At ¢ erect a perpendicular, cutting the line & s in 4.
At /% draw the horizontal 2 7. Strengthen the lines
between the points & g, d 4, ¢ 4, thus completing the
view.

In order, however, to account for the lines which are
not visible in the present view, draw a line from ¢ to
the Point of Sight. Draw also a horizontal from ¢, and
a perpendicular from ¢, both meeting ¢ s atj. Then
¢j, 17, and ¢ j will be the distant cdges of the cube,
which would, in an opaque object, be invisible from the
present position of the spectator.

After this figure, the student should practise putting
into perspective rectangular objects of different dimen-
sions, applying the principle here illustrated.

The real length of the distant side, whatever that may
be, being set off on the picture linc from the nearest
angle of the object, and a line being drawn from the
point so fixed to the Point of Distance, the point at which
the line drawn to the Point of Distance cuts that
previously drawn to the Point of Sight will be the
position of the distant end of the object.

The cubes shown in the last illustration are, however,
all in the immediate foreground, and it is intended in the
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present lesson to show the method of putting objects
into Perspective when standing at certain distances
back, or, as it is termed, *“ within the picture.” Fig.188.
(I.) Thisis merely a further working out of the method
by which the positions of the distant edges of the cube in
the last study werc ascertained. Let the height of ‘the
spectator be 4 ft. (scale } in., to the foot), and his dis-
tance b ft.
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Fig. 133

It is required to put into Perspective a single line
2 ft. long, lying parallel to the planc of the picture
at 3 ft. on the left of the spectator, and 1 ft. within
the picture. Draw the perpendicular s A. From a set
off 4, at 3 ft. (the distance which the line is to be) on the
left of the spectator. ¥rom & set off 4 ¢, representing
the real length of the line (viz., 2 ft.) as it would be if
in the immediate foreground, and from ¢ and 4 draw lines
to the Point of Sight.

Now it will be clear that as the whole length of the
line is contained between the two lines drawn to the
point of sight from ¢ and 4, and as these two are the
respective representatives of two lines equally apart
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throughout their whole length, any horizontal drawn
between them would represent the line & ¢ at some
undefined distance within the picture, and it only
remains to remind the student of the method of fixing
definitely any required point.

From b set off b ¢/, 1 ft., the distance at which it
is required that the line shall lic within the picture, and
from d draw a line to the Point of Distance, cutting & §
in ¢. Draw ¢ f parallel to the picture line, and it will
be the perspective representation of the line ¢ 4, when
lying at 1 ft. within the picture.

It is now required (II.) to put into Perspective a per-
pendicular, 3 ft. high, (1 in. to the foot), standing at
1 ft. on the left of the spectator, and 2 ft. within the
picture.

Set off the point ¢ at 1 {t. on the left, draw the

erpendicular ¢ 2 3 ft. high and from ¢ and % draw
ines to the Point of Sight.

It will be evident, that as the perpendicular recedes
into the distance, its’ extremities will move between
these two lines, which are, as it were, the upper and
lower boundaries of a wall extending from the spectator
into space, and of this plane the required line would
form a part. The question for solution is, where to draw
the perpendicular.

From g set off ¢ 7, cqual to the required distance of
the perpendicular within the picture, and from ¢ draw
a line to the Point of Distance, cutting g sinj. At )
draw the perpendicular 7 £, which will be the perspece-
tive representation required.

To apply this system in putting into D’erspective a
cubical block (I11.), the base of which is 2 ft. square, and
the height of which is 7 ft., when standing at 8 ft. on
the right of the spectator, and 1 ft. within the picture.

From A set off 3 ft. to /, and from / sct off / m, repre-
senting the real width of the base, then from 7 and m
draw lines to the Point of Sight. From [ set off / »,
the distance (1 ft.) which the objeet is to stand within
the picture, and draw a line to the Point of Distance,
cutting / s in o, then 0 p will be the front edge of the base.
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of the object. The line drawn from 7 to p will cut m sin g.
Draw the horizontal ¢ 7, which will give the perspec-
tive representation of the base of the object. At 0 and
p draw perpendiculars of indefinite height. Then at {
crect a perpendicular of the true height (7 ft.), viz., { s.
From s draw a line to the Point of Sight, cutting the
perpendicular oin ¢. At ¢draw a horizontal, and at p a
perpendicular meeting the horizontal in ». Thenotup
will be the perspective front of the figure. At r erect
a perpendicular meeting ¢ s in v, draw » s and » m,
which will complete the representation.

The lines appertaining to the object may be strength-
ened, in order that they may be distinguished from those
used in comstruction.

(1)

Yig. 134,

The methods shown apply, of course, to objects
placed either partially or entirely above the level of the
eye of the spectator, as well as those below it. This
is exemplified in the following studies. In these the
lines of construction are shown ; but beyond the mere
description it is not intended to give the student an

{etails as to measurements, as 1t is hoped he wi
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be able to apply the principles taught, and to work ouf
the subjects without any further aid.

The subjects represented are—(I.) Three square
columns of equal height, standing in a line at right
angles to the plane of the picture, and at equal distances
from each other. (II.) A square slab placed on its edge,
its surface being at right angles to the picture; and
(II1.) a plank placed above the eye of the spectator,
its surface being horizontal, and its length at right
angles to the picture plane.

Perspective does not deal with curved lines and
circles in their separate form. It is necessary that they
should be enclosed by straight lines, and that, by
causing these 1o infersect, points should be found
through which the curve passes.

It 18 now required to put the circle in Fig. 135 into
Perspective. In order to do this, enclose it in a square
A B ¢ D, draw the diagonals A » and B ¢, and through
their intersection draw the lines & ¥ and ¢ .
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In this case the height of the spectator, the Point
of Sight, and the Point of Distance have been arbi-
trarily fixed. ,

Having prepared the original circle as above, proceed
to put the enclosing figure into Perspective. Draw the
perpendicular a ¢, equal to A p, and from 2 and ¢ draw
lines to the Point of Sight. From a set off « 4, equal
toac (or aAc). From 6 draw a line to the Point of
Distance, cutting S, in §. At & erect a perpendi-
cular, cutting ¢ s, in ¢. Then the figure a f ¢ d will
be the perspective representation of the square A B ¢ .

In this figure draw the diagonals @ & and &' ¢. From
¢ draw a line (¢ s) to the Point of Sight.

Fig. 136.

From a sct off ¢ 2, equal to A H, or Lalf of the side of
the square; and from % draw a line to the Point of
Distance, cutting e s, in #’. At &’ erect a perpendicular
% g, passing through the intersection of the diagonals,

Returning now to the original figure, draw the lines
1 7 and K 1, through the points in which the diagonals
cut the circle, viz.,, M N 0 P
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In the perspective view mark from « and ¢ the dis-
tances @ £ and c¢ ¢, equal to A & and ¢ 1 in the original
figure ; and froni these points draw lines (¢ j and £ /)
to the Point of Sight, cutting the diagonals in 7 #»
o p.
It will thus be seen that the whole rectilinear figure,
with the eight points through which the circle passes,
has been put into perspective; and now the elliptical
figure, which will be the representation of the circle, is
to be drawn through thesc points. It should at first be
lightly sketched, and great care should be taken to obtain
a smooth curve which shall pass through the given
points without appearing, as 1t were, bent out of its
proper form in doing so.

Fig. 136 shows the method of putting into Perspec-
tive a square surface divided into a number (in this case
twenty-five) of smaller squares.

Draw the line A B, equal to onc side of the required
square. From a and 8 draw lines to the Point of Sight,
and also from the same points draw lines to the opposite
Points of Distance. Then the line from a will cut B s in
D, whilst the line from B will cut A s in ¢. Join ¢ D,
then A B ¢ » will be the perspective representation of the
containing square, with the two diagonals A » and B c.
Divide A B into five equal parts, in the points E ¥ 6 1,
and from these draw lines cutting the diagonalsin 11,
JJ3, KK, LL Through these pointsdraw lines parallel
to A B, which will divide the figure into twenty-five
portions, representing squares in various positions in
relation to the Point of Sight. By drawing lines from
p and ¢, cutting A s and B8 in M and N, and joining
these points by the line M x, the perspective represen-
tation of another square is obtained, and in this manner
the study may be continued so as to cover a ceiling of
any dimensions ; or if the Point of Sight be placed above
the figure, a tesselated floor will be delineated.

Fig. 137. In this study a square frame is repre-
sented. It is supposed to be made of square wood, and
to be placed on the left of the spectator, and above the
level of the eye. This figure has an important bearing
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on the Perspective of letters, and will therefore be con-
sidered in various forms in the following examples.
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Having drawn the squarc A B ¢ D, and having fixed
the Point of Sight and the Point of Distance, draw
lines from each of the angles to the point of sight. Now
from A set off A E, equal to the real thickness of the
wood of which the frame is made. From E draw aline
to the Point of Distance, cutting the line drawn from A
to the point of sight in ¥. Trom ¥draw a line parallel
to A B, and meeting the line drawn from B to the point
of sight in G, and draw the perpendicular 6 =.

The drawing will now represent a square slab ; and
when it has been ascertained to be thus far correct, it is
to be completed in the following manner :—

Draw the inner square @ 6 ¢ d, the distance between
the sides of which, and those of the outer square, being
equal to the real thickness of the wood (viz., A E).

From d draw a line to the Point of Sight. From d set
off d ¢, equal to A E, and draw a line from e to the Point
of Distance, cutting the last drawn line in £ From f
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draw lines parallel to & ¢ and d @, which will complete
the figure.

Fig. 138. In this figure we proceed to show how the
object is to be rendered in Perspective, when placed so
that the edge, instead of the square surface, is parallel to
the plane of the picture; the frame being placed below
the level of the eye of the spectator. Draw the perpen-
dicular A B, equal to the side of the square, and from a
and B draw lines to the Point of Sight. From a set off
on the picture line the distance A ¢, corresponding with
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A B (or either of the sides of the square), and from ¢
draw a line to the Point of Distance, cutting that drawn
from A to the Point of Sightin p. At p draw p ¥, which
will complete the perspective appearance of the plane
surface of the square, placed at right angles to the
picture. Now from A mark off A F, representing the
thickness of the edge (or of tho wood, of which the
frame is made). From ¥ draw a perpendicular, and
from » a horizontal intersecting in 6. From ¢ draw a
line to the Point of Sight, cutting a horizontal drawn
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from £ in m. From A and B, at distances equal to 4 ¥,
mark off A 1and B X, and draw1 Jand x L. The small
squares F 71 A and ¢ B K L, will then represent the
ends of the two horizontal sides of the square frame.
Within ¢ and A mark off A mand ¢ N, equal to A ¥, and
from M and N draw lines to the Point of Distance, cutting
ADp ino and p. From o and » draw perpendiculars
cutting the lines drawn from randx ine r s r. From
3 draw a line to the Point of Sight, cutting a horizontal
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Tig. 139.

drawn from 1 in v, and at v crect a perpendicular, thus
completing the view.

The inner square could have becn obtained by draw-
ing diagonals, and intersecting them by the lines drawn
from 1 and K, thus obtuining the points ar s T, and the
trouble of finding the points M N o P might thus be
saved ; but such methed would only apply when the
figure is a square and the thickness of its four sides
equal: whereas the system shown in the illustration is
applicable to rectilinea! figures of any proportions. The
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method referring to a square only is, however, shown
in Fig. 139, which represents the same object placed
horizontally above the level of the eye, and on the left
of the spectator.

Draw the rectangle A B ¢ D, representing the edge of
the object, and from ¢ and » draw lines to the Point of
Sight. From p draw a line to the Point of Distance,
cutting the line drawn from » to the Point of Sight in
E. Draw E F parallel to ¢ b, which will complete the
underneath surface of the object. The diagonal ¢ ¥ is

A_B m a & N _E
N 7 1/ g ’,.' - 1
. e
] ‘ o
NP P
T N “\\
RN S~
T3 -4 T
.
DSl
T \
=€
H ~ .

Fig. 140.

then to be drawn. This, if continued, would meet the
horizontal in the second Point of Distance. From n
draw a line to the Point of Sight, intersecting a perpen-
dicular drawn from r in 6. Now within ¢ » set off the
distances ¢ H and b 1, cqual to A ¢, and draw lines from
these points to the Point of Sight, cutting the diagonals
InJyK L M. At u draw the perpendicular u N, and
from N draw a line to the Point of Sight, cutting a per-
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pendicular at L.in 0. A horizontal from o will complete
he representation.
Fig. 140 is a further development of the subject, the
Tame being now divided by cross pieces at right angles
o each other. It will thus be seen to contain the lead-
ing principles of the perspective of all the rectangular
letters, such as E ¥ 1111 T; whilst, by taking certain
portions of the figure and rounding the angles, s c G s
orpaRrsTU may be formed, and z will result from
joining half of the top to half of the bottom by oblique
{ines. The angular letters will be treated of presently.
In commencing this study, draw the edge of the
object A B¢ D, and from B and ¢ draw lines to the Point
of Sight. Mark on the picture line (the wpper line of
the picture plane being here used) the length B E equal
tosc. Draw aline to the Point of Distance, cutting the
line drawn from B in F, and draw the perpendicular F c.
Next draw a horizontal at 6, and intersect it at B by a
line drawn from » to the Point of Sight, which will
complete the general view of the object. Set off from
B and ¢ the distances B 1 and ¢ 3, equal to A B, and draw
lines from 1 and s to the point of sight.

Mark off within 8 and E the distances B M and & N,
equal to A B, and draw lines to the Point of Distance,
cutting 3 ¥ in o ».  Irom o and r draw perpendiculars
cutting the lines drawn to the Point of Sight, from 1 and
sin @R sT. Ifrom r draw a horizontal, and from
draw a line to the point of sight, intersecting the last
inut From vdraw a perpendicular, which will complete
the square frame, which we now proceed to divide. In

' the middle of the space M N, mark the points @ b, and
{rom thesc draw lines to the Point of Distance, cutting
B ¥incd Yrom ¢ and d draw perpendiculars cutting
erinef,andsting A Detween 1 and 5 mark the

ints ¢ 7, and from these draw lines to the Point of Sight,
utting @ s in £ and /, and meeting R T in 7 and 7.
{ow from o, ®, and N draw horizontals, meeting lines
rawn from x and r in p and ¢, v and s, and perpen-~
iculars, drawn at these points, will complete the
erspective representation.
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sendicular at Lin 0. A horizontal from o will complete
he representation.

Fig. 140 is a further development of the subject, the
rame being now divided by cross pieces at right angles
© each other. It will thus be seen to contain the lead-
ng principles of the perspective of all the rectangular
etters, such as E ¥ 1 1 . T; whilst, by taking certain
sortions of the figure and rounding the angles, B c 6 7
)PQRSTU may be formed, and z will result from
oining half of the top to half of the bottom by oblique
ines. The angular letters will be treated of presently.

In commencing this study, draw the edge of the
sbject A B ¢ D, and from 1 and ¢ draw lines to the Point
of Sight. Mark on the picture line (the upper line of
the picture plane being here used) the length B E equal
toBc. Draw a line to the Point of Distance, cutting the
line drawn from Bin F, and draw the perpendicular F c.
Next draw a horizontal at 6, and intersect it at B by a
line drawn from » to the Point of Sight, which will
complete the general view of the object. Set off from
B and c the distances B 1 and ¢ 7, equal to A B, and draw
lines from 1 and 5 to the point of sight.

; Mark off within 8 and = the distances B M and E N,
equal to A B, and draw lines to the Point of Distance,
¢utting B ¥ in o P. From o and » draw perpendiculars
sutting the lines drawn to the Point of Sight, from 1 and
in @arsT. From r draw a horizontal, and from x
raw a line to the point of sight, intersecting the last
nv. From vdraw a perpendicular, which will complete
he square frame, which we now proceed to divide. In
he middle of the space M N, mark the points ¢ 4, and
rom these draw lincs to the Point of Distance, cutting
Fin cd. From ¢ and d draw perpendiculars cutting
Rinef,and srin g £ DBetween 1 and 5 mark the
oints 77, and from these draw lines to the Point of Sight,
utting @ s in % and /, and meeting ® T in 7 and 7.
Now from o, 8, and N draw horizontals, meeting lines
rawn from X and 7 in p and ¢, v and 8, and perpen-~
iculars, drawn at these points, will complete the
rspective representation. ‘
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The geometrical elevation of the front of the object
'is given in the right-hand figure, A B c.

At A in this elevation raise a perpendicular, and from
the apex of the triangle draw a horizontal, meeting
this perpendicular in ¢’ ; also from ¢ draw the perpen-
dicular ¢ p.

The Point of Sight and Point of Distance having been
fixed, we proceed to put the elevation of the triangle
into perspective, assuming that the one angle is to
touch the picture line at A". At A" erect a perpen-
dicular, the height A" ¢ agreeing with A ¢ in the eleva-
tion. From A" ¢ draw lines to the Point of Sight,
and from A’ sct off A’ B cqual to A B in the elevation.
Divide A’ B, on the picture line, into two equal parts,in the
point n. From B draw a line to the point of distance,
cutting the line drawn from A’ to the Point of Sight in
B. From » draw a line to the Point of Distance,

cutting the line drawn from the point of sight in »'.
At pdraw a perpendicular, cutting the line drawn from
c to the point of sight in ¢. Strengthen A" 8, A’ ¢ and
B’ ¢, and the figure thus formed will be the perspective
representation of the triangle A B c.

The interior triangle, representing the width of the
sides, is now to be dclineated ; and before this can be
lone, it is necessary to prepare the original triangle,
s in the former case. From E draw a horizontal
jine cutting A ¢’ in ¥, and from the same point draw

perpendicular cutting A » in ', also from ¥ draw
he perpendicular ¥ ¥, and from ¢ draw a horizontal,
utting A ¢ in . Now on each side of », in the
erspective view, set off the distance » r” and » ¥".
from ¥, on the perpendicular, draw a line to the Point

f Sight. From " and ¥ on the pictuge line draw lines
o the Point of Distance, and from the points where
hese lines cut A B’ erect perpendiculars cutting the line
rawn from £’ to the Point of Sight in © and v. From

in the elevation, draw ¢ ¢, and set off the same
1eight on the perpendicular A', in the perspective
iew, viz., o ¢. Krom o draw a line to the Point
{ Bight, cutting the perpendicular »'in ¢, Strengthen
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the lines E ¥ ¢/, which will complete the inner tri-<
angle.

he figure here delineated is, however, only a plane,
and it remains to give solidity to the representation.
We proceed to do this, marking the points on the back
in italics, corresponding with the capital letters desig-
nating the same points in the front.

From 4A’, on the picture line, mark off the distance
a, as representing the real thickness of the object, erect
a perpendicular, and transfer to this line the points &’ ¢’
and ¢, viz.,,egc. From ¢, the apex of the triangle, draw
a horizontal line, and from ¢ draw a line to the Point of
Sight, cutting the last drawn line in ¢. Draw @ ¢, which
will then give the representation of the thickness of the
one bar of the triangular frame. Draw horizontals at
¢’ and ¥, and from g and ¢ draw lines to the Point of
Sight, cutting these in fand ¢. Draw ¢/, strengthen-
ing only such part of it as would be visible, and
strengthen also the portion of ¢/ which is not covered
by the front bar of the frame. The view will thus be
completed.

Triangles of all kinds are put into perspective in the
same manner, the proportions being laid down in the
perspective projection from a carefully prepared eleva.
tion of the original figure. ‘

Porycons. |
Let it now be required to put into perspective a plan
Hexagon, of which A B ¢ p & 7, Fig. 142, is the elevatio]j
the surface to be represented as at right angles to t
plane of the picture. Asin the case of the circle, it |
necessary that polygons should be enclosed in a rec
angular figure, as ¢ 4 ¢ j.
aving decided on the position at which the figure
to be placed, put this enclosing figure into perspective i
the following manner :—
At ¢ (the fixed point) ercct a perpendicular, and ¢
it mark the heights ¢ ¢ and ¢ 5’, corresponding wit
¢cand ¢ % in the elevation, and from ¢’ ¢ and # dra
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ines to the Point of Sight. Now from ¢ set off along
he picture line the distances ¢ B, 3" A", and 4’ j cor-
responding with ¢ B A j in the elevation, and from these
points draw lines to the Point of Distance, cutting ¢’ s
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Fig. 142,

in 3" A"and j”. From j” A" and " erect perpendiculars,
cutting the lines previously drawn from ¢’ and 4 in ¥
¢ ¥ and p'. Strengthen 8" A" and ¥ ', and draw B’ ¢,
¢’ b, €' F, and ¥ 4, which will complete the figure.

Fig. 143 shows the method of drawing a polygon, in
this case an Octagon, when lying horizontally on the

C S

Fig. 143.

lane. Draw the elevation of the Octagon A B ¢
, and enclose it in the square ¢j £/ Mark
fpure line the points # o’ 8’ ¢’ to correspond with



I A B i in the elevation, and from these points draw lines

to the Point of Sight. From ¢ set off ¢’ 0’ j, ‘correspond-

ing with ¢ pj in the elevation, and from these points"
draw lines to the Point of Distance, cutting the line

dvawn from ¢ in ¢" " and /. From these points draw

horizontals, cutting the line drawn from ' to the Point

of Sight in # ¢’ 1/, and cutting also the lines drawn

from A’ " in £ and ¥'. Strengthen A’ B, ¢’ p, &' ¥, and

¢’ and 1, and draw B’ ¢" D" &' ¥ ¢’ and W A, which will

complete the figure.



f CHAPTER XXXIX
THE ELEMENTS OF ANGULAR PERSPECTIVE.

Havine thus .given the student a general insight into
the method of putting objects in perspective, when their
sides are parallel with, or at right angles to, the plane

Fig. 144.

of the picture, we now proceed to give a few hints as
to the system to be pursued when the object is placed
angularly in relation to the picture.



Let 4 B be the Picture Line, ¢ b the Horizontal Line,
and s the Point of Sight. At s draw a perpendicular,
and set off on it the distance of the spectator from the
picture, thus obtaining the Station Point p. Now let
EF G H represent the plan, or base of a cube, placed
against a horizontal line 17, in such a manner as to
represent the position of the cube in relation to the
Picture Plane. In other words, a cube is supposed to
stand on E ¥ ¢ H, and the picture plane to stand on its
edge, on the line 15. At the Station Point r, draw a
horizontal line, and on the one side of » construct the
angle K P L, similar to the angle 1 & H in the plan,
and on the other side construct the angle M r N,
similar to the angle 5 E ¥.* Produce the lines » 1. and
P N, until they intersect the horizontal line. Theso
points of intersection will be the Vanisiuing Pornts for
the respective pairs of sides of the cube, and are called
vepl and ve2 From vrl, with radius extending
from the Vanishing Point to the Station Point, describe
an arc cutting the horizontal line, and from v r 2, with
radius extending to P, describe another arc, also cutting
the horizontal ine. The points where thesc ares inter-
sect the horizontal line are called the MEasuriNG
Points, and are marked s P 1 and M P 2, corresponding
with the Vanishing Points from which the respective
arcs are drawn.

The preliminary conditions having thus been settled,
the perspective projection is to be proceeded with.

Place the point £ (the angle of the object which is
supposed to touch the picture plane) at such a distance
on either side of the perpendicular as the object is,
supposed to be situated either towards the left or right
(in the present study, it is placed at &' on the righ
side), and from £’ draw a line to each Vanishing Poin{
Now from £’ set off &' ¥ and =’ #, equal to the lines |
and E H in the plan. From ¥/ draw a line to M P,
cutting &/, ve 1 in f, and from ' draw a line to M Péﬁ

F'. Igzr the method of constructing an angle similar to another, se8
ig. 94.
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cutting ¥, v ¢ 2in £ Strengthen &' f and &' %, which
will be two edges of the cube.

The following rule must be borne in mind :—

ALL LINES WHICH IN THE OBJECT ARE PARALLEL TO
EACH OTHER VANISH TO THE SAME POINT IN THE
DRAWING.

On referring to the plan, it will be seen that F G is
parallel to ® 1, and that ¢ 1 is parallel to £ ¥, and it
will be clear, according to the above rule, that F ¢ must
meet £ H, and ¢ H must meet E F, in the same vanishing
points; therefore, from f draw a line to v r 1, and from
/4 draw a line to v » 2. These two lines intersecting in
will complete the perspective view of the plan, on whic
we now proceed to erect the cube.

At E erect a perpendicular ¥’ e, cequal to the length
of cither side of the plan (since all the edges of a
cube, whether placed vertically or horizontally, are
cqual), and from e draw a line to cach Vanishing Point.
At f and / draw perpendiculars, cutting the last two
lines at f” and 4, and from f* and /4 draw lines to the
opposite Vanishing Points. Thesc will intersect in ¢/,
which is to be joined to 7 by a perpendicular, thus com-
pleting the representation.

It will, of course, be understood that this principle
would apply equally to rectilineal objects of any
dimensions, the only difference in working consisting
in the measurements. Thus, if the object were an
oblong 4 ft. long, 3 ft. wide, and 22 ft. high, 4 ft. would be
set off from ¥ to 1', 3 ft. from &’ to », and the perpen-
licular &' ¢ would be made 2 {t. high.

The adaptation of perspective to letter painting is
vonsidered in a subsequent section.



CHAPTER XL.
DRAWING AND SHADING FROM OBJECTS.

Havixc thus explained the leading principles of Per-
spective, it becomes necessary to show how the drawing
may be shaded—a branch of the subject which is of
exceeding interest and importance to letter, sign,
and decorative painters, since a knowledge of it enables
them to add materially to the appearance of solidity of
the objects or letters they arc painting, and to make
them appear to “stand out” from the flat surfaces
on which they are painted.

Although, however, our reader may have rcached this
particular page, it does not necessarily follow that he has,
from a teacher’s point of view, arrived at this stage of
study. Itcannot be too strongly impressed on the minds
of all who would learn to draw with correctness, that on
outline, and on outline alone, rests the whole burden of
true representation. We have already said (Grammar of
Colouring)that colour “assists in distinguishing forms,”
and that it adds beauty to all around, and in the present
chapter we shall show the uses of shades and shadows;
but however beautiful the colouring, however effective
the shading may be, they cannot make up for incor-
rect drawing. On the contrary, they would only make
the incorrectness of form the more obvious; whilst a;
clear, bold, and well-drawn outline is, as far as the ren-
dering of form is concerned, independent of colour or
shading, the first being regulated by taste, and the other
by the position of the light ; both of which conditions
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may be varied, without in any way altering the form of
the object. '

‘We often, however, sec shading occupying more of the
student’s attention than the outline hasdone; and this is
one of the baneful results of drawing having been studied
from shaded copies. The learner sees how much of the
charm of the copy has been given to it by the colouring
or shading; he looks upon the outline merely as the
introduction to the shading, to be got over as quickly as
possible; and he in time acquires the notion, that all the
faults in the drawing will be corrected by the shading.

This idea has probably been acquired by the way in
which drawing was formerly {aught in schools from
shaded copies, which were distributed to the pupils
according to convenience, without reference to their
elementary knowledge : they set to work guided only by
the patches of darkness at different parts of the example,
until the master came round, and by his magic touches
made something out of the chaos; it was taken charge of
by the teacher (?) only to “mount,” the name of the
pupil was written under the drawing, it was taken home
to delighted parents, by whom it was in due course
framed and placed on the wall, amidst the wonder-
ing exclamations of friends and relations; and the
worst of the matter was, that the poor victim of this
deception was under the impression that he had really
done the drawing, and that he had been learning to
dran.

That this is no exaggerated view of the system, hap-
pily now almost exploded, may be proved by two in-
stances which occurred in our own experience. We
were looking about in a school of some pretensions,
where the boys were mainly the sons of tradesmen,
painters, builders, etc. We obsérved several of them
rubbing away at the darker parts of the drawings (the
copies were landscapes, with ruins, windmills, moss-
grown towers, etc., in abundance), and we were bold
enough to remark to one young artist, that he was put-
ting 1n the shading without having finished the outline,
which was indecd scarcely indicated ; and his reply was,
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«Master sets all that right when he comes round, 7 am
Just getting on with the shading.”

In another case, a student, who had been educated in
such a school, entered a School of Art. He showed speci-
mens of flower-drawing; and as he was to study flower-
painting, a proper example was given him. The master,
on subsequently examining his outline, remarked, that
it was incorrect in form, and bending towards the left, in-
stead of towards the right side; but the student replied, it
would be “ all right when the colour had been put on.”

The extended action of the Government Department
of Science and Art has tended to the demolition of the
system described above, and systematic teaching of out-
line drawing, Geometrical construction, Perspective, and
Model drawing has brought about a total change in the
state of things; and opportunities now exist for workmen
and their children to acquire sound instruction in all
the various branches of Science and Art, of which it is
to be hoped they will more and more avail themselves.

‘We do not advisc students of this branch to devote
much time to practising shading from copies ; the prin-
ciples of shading are not to be learnt by merely copying
the effect shown in a print or painting, however good
the imitation may be. Copies should be used only as a
means to an end ; but they must not be mistaken for
the end itself. They should be thought of as examples
of execution, of method of rendering the various forms,
to be discarded as soon as possible for drawing direct
from the object; and thus, for purposes of real study, a
simple block of wood will be of more service than the
most beautifully shaded copy.

The student is therefore advised to provide himself
with a few simple objects of the kind mentioned—two or
three cubes of wood about four inches square, or larger,
a couple of blocks longer than they are wide, a cylinder
or roller of any kind, a sphere or large ball. In fact,
the models are of the most inexpensive character, since
everything around will, when properly viewed, be a
subject of study ; and when the simple blocks have been
drawn from, jars, cups, basins, and culinary utensils
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generally, tubs, furniture, boxes, books, &c., will afford
an endless series of lessons of the most important
character.

As already insisted on, the outlines must in the first
instance occupy attention; and in this the lessons in
Perspective will be applied. Perspective is the grammar
of form ; but we do not learn it, so that we may draw
everything around us by means of rule and compass,
any more than we learn the grammar of a language, so
that we may carefully construct every sentence we write
by its rules. We learn the science, so that we may
apply itin Art. And thus, when the mind is thoroughly
imbued with the principles, the hand will, rapidly and
as it were intuitively, draw the object as it would appear;
and the eye will have become so accustomed to correct-
ness of delineation, that it will check the work at every
stage. Thus, the student may have carricd out a com-
plex perspective study, carefully measuring all the
distances and ruling all the lines; but the work, although
answering to the exact rules, may not have been quite
correct, owing to a single line having been misplaced or
inaccurately drawn. Such a study would be most difficult
to check by rule, requiring in fact the whole of the steps
to be retraced ; but the author has known several cases,
where the educated eye of the student has at once
detected the error, thus preventing its extension. :

The plan reccommended, therefore, is that the student
should place some object in the manner indicated in the
previous course, and, having successfully mastered its
principles, he should proceed to draw it by hand direct
from the model, and to a larger scale, and then shade by
careful observation of the effects.

The studies should at first be executed in chalks, in
which errors are most readily corrected ; this practice
should be followed by painting in sepia, and cventually
in oils. The two latter processes are fully deseribed in
“The Grammar of Colouring,” and the following hints
on sketching and shading from objects in chalks or
crayons are only necessary here.

The paper used may either be white or tinted : if the
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former, the paper itself will afford the high lights, and
will require toning down by work in the middle tints;
if the latter, the paper will give a middle tint, and the
high lights will be required to be put in with white
chalk.

The outline is in the first case to be done with sketch-
ing charcoal, of which sticks may be purchased at the
colour-shops. These sticks are to be slightly pointed,
and, if lightly used, any parts deemed incorrect may be
easily dusted off by a cloth or piece of wash-leather; the
charcoal should however be dusted, not rubbed off, so
that the grit may not be rubbed into the paper, thus
injuring the  tooth ”” or grain, which will render subse-
quent drawing upon it more difficult.

The student is warned not to acquire the habit of con-
stantly rubbing out. Learners arc often heard to say
in relation to their first attempt, “ It is only the rough
sketch;”’ but the sketch, because it is the first, need not
necessarily be made as rough as possible: but gencral
correctness should from the very outset be aimed at. The
grand rough sketches of our great artists are the result of
their transcendent power, which enables them, by a few
broad touches, to indicate their meaning in an unmistak-
able manner, leaving all detail to be filled up by the
imagination of the spectator; but such an attempt on the
part of students is mere affectation, leading to incorrect
drawing and, as artists call it, “sloppy ”” painting, in-
tolerable alike in fine art or art applied to trade purposes.

When the outline in charcoal is finished, it is to be
dusted off and repeated with erayon or, to use the more
homely term, ¢ chalk.” There arc two kinds—the
ITtalian, and the French or Conté crayons. The Italian
chalk is sold by the ounce: it isan indurated black clay,
which is sawn into slips for use ; it works very smoothly,
and may be beautifully softened off, the manipulation in
this respect being casier than that of the Conté crayons.
Some pieces are harder than others, and these may be
reserved for the lighter parts of the drawing.

The Conté crayon is a manufactured article, and is
s0ld in threc degrees, Nos. 1, 2, and 3, the first being
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the hardest. This chalk is in tone much blacker than
the Italian chalk,and, though more difficult in manipula-
tion, produces stronger effects.

The “Royal Academy crayons” are also manufac-
tured : they are much approved, uniting, to a great
cxtent, the smoothness of the Italian with the depth of
the French chalks. These too are sold in three degrees
of hardness.

The method of pointing these chalks differs from that
adopted for black lead pencils. The rough edges having
been removed, the end is held outward, and the knife is
thus worked from the end towards the chest, the point
resting on the forefinger, by which it is thus supported.

In repeating the sketch, the student must bear
in mind that therc is no real outline in nature.
One surfacc adjoins the other, as do the sides of
a cube, but the edge at which the sides meet is not a
hard line; nor is the edge darker than the surfaces
which mect, and therefore the ouilines, whilst serving
as the necessary boundarices, should give distinetness of
form only, but should not be more prominent than the
other parts. On this head, the following important
remarks are quoted from the works of Mr. Butler
Williams :—

“ In naturc, outlines are in reality but the boundaries
of surfaces, and do not exist independently of these sur-
faces. If we examine an object, the cube for instance,
we see the lines which apparently separate one face from
the other, only because the different faces of the cube
present to the eye diffcrent shades or tints. Where
the exact boundary of any tint terminates, a line seems
to mark that boundary ; but it does not exist indepen-
dently of the surface of which it forms the limit, it
merely constitutes a part or a continuation of that
shade or tint which belongs to the whole surface. The
teacher will illustrate this proposition by laying on the
desk, or fixing on the black board, a sheet of tinted draw-
ing paper. The rectangular outline of the sheet of
paper is made manifest by the contrast between the colour
or shade of the paper and the colour or shade of the
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lesk or board on which it may be placed ; nevertheless,
he outline does not exist independently of the remainder
if the surface which it terminates, for within the outline
e paper is of thesame tint or shade as the ex{reme edge,
vhich differs in no wise from the interior parts, and is
»nly made manifest from its contiguity to another con-
‘rasting tint or shade. Inorder therefore to produce in
a drawing as close an imitation as possible of tﬁe appear-
ance of actual forms, no line should appear singly and
independently as a mere line ; but wherever it is desired
to mark the boundary between two surfaces, that boun-
dary must be indicated as on the model or in nature, by
bringing the tint or shade of one surface to meet at a
very precise common boundary the different tint or shade
of the adjoining surface : the outline or separation be-
tween the two surfaces is thus made apparent, simply by
that difference in their tints. This required effect is
always to be bornein mind when drawing the outline,
whic{\ should be made sharp and precise, but never so
dark as to prevent its being blended with, or lost sight
of, in the shading which is to be applied. And, inasmuch
as the distant shades are to be made fainter than the
near shades, the distant outlines are to be themselves
made fainter in the same proportion, otherwise they
could not be properly subdued as required. We have
taken an opportunity of explaining this at length, be-
cause it is a very prevailing fault with learners to mark
the outline too strongly. They should therefore be con-
vinced by the above, or similar explanations, that sucha
course is faulty. However, this being accomplished,
some are liable to fall into the opposite error, of leaving
the boundaries of the surfaces indistinct, cloudy, and
undefined, imagining that, becausc their outline is not
to appear as consisting of mere lines, it is therefore to be
indistinet and ill-defined. The pupils should likewise
be cautioned against this error.”
Yrasures should, as a rule, be unnecessary in chalk
drawing ; since all corrections should have been made
in the charcoal sketch. Correctness is, however, the
- great object to be attained ; and if alterations be indis-
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pensable, the lines may be rubbed out with stale bread,
cither in its usual condition or pinched between the
fingers until it is kneaded into a paste. It must, how-
cver, be understood that the use of bread always, more
or less, unfits the paper to receive the chalk, and thus
causes the shading to become spotty, as it gives a kind
of greasy surface to the paper. Vulcanised india-rub-
ber will in some degrec remove this, but the tooth of
the paper is thereby abraded ; so that, after all, care is
the best preventive of all this trouble.

The general ground for shading in chalk may be laid
on with the fine powder, made by rubbing some of the
softer chalk on a picce of glass paper, or by filing or
scraping the stick of chalk. This is applied by means of
a stump or picce of wash-leather.

The “stump” is made of chamois lcather, or soft
paper tightly rolled into a cylindrical form, and then
pointed at cach end. The use is, to get a flat tint spread
more rapidly over the paper than could be done with
the point of the chalk, and this may be darkened and
graduated in o beautifully soft manner by a judicious
use of the stump. _

In commencing to use the stump, one end of it is
to be rolled in the powdered chalk, so that it may be
cqually charged all round. DBefore the drawing is
touched, however, the stump should be drawn along over
another piece of paper, so that the chalk on it may be
cvenly spread, and that, if necessary, some of it may be
rubbed off. The stump is then to be passed over the
surface to be shaded. The touch should be light and
free. The chalk must not be rubbed hard into the paper,
for it must be understood that the harder the touch,
the ‘darker will the shade become, and thus the work
will become streaky; and if frequent rubbing out is
required, the paper will become roughencd, and a most
unsatisfactory appearance will be the result.

The student must exercise the greatest care to avoid
hassing over the outlines whilst rapidly using the stump.

f the space to be shaded be narrow, the point of the
stump is to be used; if wide, it may be held almost
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rizontally, so that the side of the point may be used.

or very large or broad surfaces, a piece of wash-leather
ay be employed.

Only one end of the stump should be dipped into the
nalk; the other is to be kept clean, so that it may be
sed for softening or graduating the work of the other.
f any one part be found lighter than the rest, it must
e retouched with the dark end of the stump, until a.
olerably level appearance is obtaincd.

The high lights are produced by white chalk, rubbed
>n with the paper stump; or it may be applied directly
to the drawing, being only blended with the stump. It
is more difficult to cut than the black chalk; and it is
best to cut the point flat, or in the chisel form, drawing
lines with the sharp edge.

The work produced by the stump, however, must not
be considered as the finished effect, as the appearance,
especially on flat surfaces, is not pleasant, being woolly
and in many cases unequal ; it is, in fact, a preparatory
process, and the shading must be finished by means of
“hatching,” or lines drawn in different directions, by
means of which character, force, and brilliancy are given
to the shading. Hatching is a term employed to signify
the lines, straight, curved, parallel, or crossing, used for
producing the shades and tfints in engravings and
drawings. No universal rule can be given as to the
disposition of the lines in hatching, and their proper
direction is a matter in which much taste may be dis-
played, for by their means the texture of materials is
indicated : thus, in a well-exccuted engraving, the
various substances—wood, metal, stone, silk, satin, vel-
vet, &c.—are at once scen ; the effect being accomplished
by lines only. Asa rule, the lines should be vertical
on the representations of vertical surfaces; horizontal,
in horizontal surfaces; and inclined, where the surface
represented is slanting. When a curved surface is to
be represented, the hatchings should follow the direction
of the surface, and force should be given by crossing
the lines in the darker parts. It must, however, be
observed that the lines must not cross each other at
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right angles, by which the appearance of coarse canvas
or other woven fabric would be given, but must cross
obliquely, so that the spaces caused by the intersections
may be diamond or lozenge shaped. The lines must not
appear separately, but must form part of the general
tone, into which they may be further softened by single
touches in the interstices, or in parts where the effect is
uncqual. The process of working in small dots or touches
is called “stippling.”

Having thus explained the method of shading, we
proceed to consider what shades rcally are. In this we
shall not use any illustrations, for the reason already
given, that we do not wish the student to think for a
moment that he can learn shading from copies; but we
shall refer to the perspective studics, advising that
blocks be placed in a similar manner, and shaded draw-
ings made from them.

%‘hus, let three blocks be placed as in TFig. 131, the
student sitting opposite to 1.  Only onc light must be
used ; and this should be placed in a position which
will best bring out the form of the object, by throwing
some portion of it into shade. Let the light then be
supposed to be in front of the blocks, at some distance
on the left of them. As a rule, the light is assumed
to be higher than the object, the sun being the source
of natural light ; but this cannot, of course, be adopted
universally, when artificial light is used: for instance,
if the source of light in a room be a candle placed on a
table, the shadows of the mantcl-piece, picture-frames,
&ec., will be cast upward. This effect is however unusual,
except in some domestic pictures, and would not as
a rule be adopted in the branch of Art we have here
under consideration. The light then is assumed to be
higher than the object.

It will now be clear, that as the rays fall on the tops
of the blocks on the front and left faces, the whole of
those sides will be in light; whilst the right side and
back of each will be in the skade.

In Fig. 131, the shaded side of the block 1 is seen,
since the object itself stands on the left of the spectator.
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Of the cube 1t only the top, and of 111 the top and light
side, are visible ; and thus three different effects may be
seen.

If the light were moved so as to be on a line with
the centres of the bases of the cubes, the left side
and top of each cube would be in full light, whilst the
front and back would be in half light, or middle tint,
the right side only being in full shade.

The light is generally considered as coming from the
left side; but, as already stated, this is not by any
means a rule, as of course the source of artificial light
may be placed in any desired position, and the light
coming from nature’s grand source varies in its direc-
tion according to the hour of the day. Desides the
opacity of the object preventing the light falling
on the sides not opposite to it, the ground adjoining
the model at the back, and on the right side, is also
obscured ; and this darker portion is called the shadom.
The difference then between the terms shade and
shadow is, that any part of the object which does not
receive the rays of light is said to be shaded; but
when this object prevents the light from falling on
another surface, the part of that sccond object, or sur-
face, which is thus obscured, is said to be in shadow,
and the darkened part is called the cast shadow.

‘When an object is of the same colour as the surface on
which it stands, the shadow will be darker than the shade.

The rays of light which fall upon any surface are
reflected from it according as the surface is more or less
polished, and the reflection will be more or less intense
as the reflecting surface is of a lighter or darker colour.
Any surface, therefore, which is directed towards light,
not only becomes itself illumined, but casts a certain
amount of light on objects opposite to it. Thus, sup-
posing a cube to be placed so that the light may fall on
one side, whilst the other is in shade, if a sheet of
drawing paper be held up at a little distance from the
shaded side, so that the light may strike directly on it,
the rays will be reflected, and the shaded side will be
visibly lighter than it was before.
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¢ Although all surfaces that receive light do not reflect
back an equal quantity, yet all do so to some extent, and
to a greater or less degree, according as they are placed
less or more obliquely with respect to the luminous body
and to other surrounding objects. Were it not for re-
flected light, those objects or surfaces which are not
directly illumined would be so totally immersed in shade
as not to be seen ; their exterior figure or outline only
would be visible. If an object bounded by flat surfaces be
relieved by a wall or other surface, and the light be
supposed to proceed from the left, we may notice three
prominent varieties of tint. The lightest will be on those
surfaces most nearly opposed to or facing the light ;
the second will be on the side of the object from which
the direct rays of the light are interrupted by the sub-
stance of the object itselt'; the third will be the shadow
cast by that object on a part of the surface facing the
light, but of which part is deprived of the direct rays
of light by the interposition of the object in relief.

“ Now, the shade on the side of the projecting object
appears lighter than the object adjoining, because from
the adjacent surface of the wall a certain portion of
light is reflected, and the shadow 1s the darkest, because
there is no surface near from which any strong light
can be reflected to the place it covers. Shadows appear
darker when cast on a surface in bright light, than when
cast on a surface in a fainter light, or in shade; and
the contrast in the first case between the shade and the
adjoining shadow is greater than in the latter case.

¢ Alsoin the case of a shadow falling on a flat surface,
that part of the shadow which is nearest to the object
WhiCE causes it, is darker than the parts more distant:
the shadow becomes gradually less intense the further
it recedes from the object whereby it is produced.”—
Butler Williams.

It must be pointed out, that the largest and darkest
shadows should be laid on first ; for if the opposite plan
were adopted, the learner would have great difficulty in
so graduating his tints that the darkest portion of the
work should not become toe dark and heavy. Still, it
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The next subject for study of shading may be the
frame with dividing cross, the perspective working of
which is shown in Fig. 140. Assuming the light to
be on the right side, the edge o B ¢ », and the
whole of the surface B ¢ F g, will be in light. The
light will not, however, spread over the whole with
equal intensity. The most brilliant lights and deepest
shadows are seen in the objects and parts of objects
nearest the eye, and these lights and shadows diminish
in strength as the surface recedes from the eyc.
This effect (called Aérial Perspective) is visible
in a widely expanded prospect, where, owing to the
intervention of the atmosphere, the distant objects
appear paler than those near the eye, the lights and
shadows become nearly equalised, and seem to blend
into each other in a grey or bluish tint. In represent-
ing these effects in drawing, therefore, the lights must be
most brilliant, and the shadows most intense, where the
parts of the object which are nearest the eye are repre-
sented ; and the outlines of the distant parts too must
be faintly drawn, so that they may not give undue
prominence to the receding parts.

It will be clear then that the highest and most
intense light must be on the edge A B ¢ D, and near the
line B ¢ on the side ; its strength must then be gradually
toned down, until by the time it reaches ¥ ¢ it should
be very little removed from a middle tint. If the
drawing is executed on white paper, a pale shade must
be passed over the distant part, which must be gradually
lost towards the front.

The front side of the distant upright v, and also that
of the middle one p, being parallel to A B ¢ p, will also
receive the light; which must, however, be diminished
in intensity according as they are removed from the
eye.
yThe underneath surface of the lower side of the frame
D¢ G H is to be shaded, as are also the corresponding
parts of the upper side and the horizontal bar across
the middle, and there will be small cast shadows at
»qvUands
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If the light be placed on the left side, then the
whole of the surface B ¢ ¥ ¢ will be thrown into shade,
as will also the under sides of the upper, lower and
middle horizontals; whilst the edge A B ¢ » will be in
bright light. There will also be cast shadows at p ¢
and U and s.

The triangular frame, Fig. 141, is to be shaded in
the same way, and may be turned in different directions,
so that the various parts may in turn receive the light,
thus affording a multitude of studies.

The cube (in Fig. 144), or similar object, placed
angularly will give good opportunity for carrying into
effect the instructions given in relation to the gradua-
tion of light and shade. Thus, assuming the light to
come from the left side, the highest light will be on
the left side of the line E ¢, and the strongest shade
immediately adjoining it on the right side, both gradu-
ally diminishing in intensity as they recede towards
ff and 2 % ; and the same effect must be obtained on
the upper surface, on which the brightness of the light
must be gradually decreased from the nearest angle e.

In shading cylindrical objects, it must be observed,
that unless the light be placed in a line with that
diameter which is parallel to the spectator, which is not
advisable, the light will not be at the extreme edge of
the object. If the light be placed near the left side of
the spectator, and the cylinder standing on one of its
ends be placed directly in front of him, the left side of
the object will be covered with a pale tint, which will
be gradually lost in the high light: this high light
will diminish as it recedes from the most projecting
part of the cylinder, and will become for a time darker
and darker until the decpest shade is attained ; but this
deep shade will not be at the extreme edge, but will
be toned off into what is termed the “ reflected light.”

‘When the student has drawn and shaded the cylinder
in an upright position, it should be placed horizontally
and obliquely, and other objects should be placed near
it, so that the forms of cast shadows, when falling on
cylindrical surfaces, may be studied.

R
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Spherical objects, such as balls, cups, etc., etc.,
should now be studied, in order that the method of shad-
ing concave as well as convex surfaces may be acquired.
The general principles are similar to those already
explained in relation to cylinders: the hatching must
follow the direction of the surfaces, and be carefully
graduated so as to merge into the high lights.

The instructions here given are further developed in
relation to letter painting. The student is urged to
study and carry them out in their general sense before
applying them to any specialty, which will be a
comparatively easy matter if the principles laid down
are tharoughly understood.

As soon as a certain facility in shading with crayons
has been attained, the student should commence sketch-
ing in sepia, and from that stage should proceed to work
in oils, using in the first instance only black and white,
with the numerous shades of gray for middle tints
which may be compounded from these two pigments.



PART VIII.
OF STAINING.

———

CHAPTER XLI
ITS PURPOSE AND PROCESSES.

StaiNING must be considered as a secondary kind
of painting, but should be distinguished from grain-
ing in every way; for whilst in the latter the original
wood is entirely ignored, and a new surface produced
on which the colour and veining of another wood is
imitated—an operation which requires much skill and
taste, and which, from the knowledge of the natural
growth of the woods imitated and the artistic treat-
ment required, places graining in the highest branch of
house painting—the former must to a certain extent,
especially if allowed to trench upon graining, be con-
sidered as a sham, for it is clear that the leading dif-
ference between woods consists in the system of veining
peculiar to cach ; and thus, although Fir may be stained
to match the general colour of Rosewood, the curl or
veining will be ditferent ; and in our opinion theaddition
of veining or the use in any way of combs, &ec., is an
infringement on the true province of graining which
should not be encouraged. It mustbe borne in mind that
the graining is itsclf an imitation, and has indced been
objected to on that ground; but veined staining is thus
an imitation of an imitation, and as the work of stain-
R 2
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ing is, as a rule, performed by workmen far below the
standard of grainers, the result exhibits a corresponding
diminution of beauty. The operations of staining are
generally considered to be washing, matching, imitating,
and improving. We shall, agreeably with the prin-
ciples above laid down, omit “imitating’ as apper-
taining to other branches of our subject.

The process of staining consists then, in the main, of
washing, or laying on the stains in the form of mere
washes, so as to change the shade of the wood to a
darker or warmer colour; or, at most, to make wood
which in its natural grain resembles another, correspond
in colour also.

Several excellent stains may be purchased ready for
use; and our general directions as to staining refer
principally to such: the treatment will be slightly
varicd in using any of those which may be differently
prepared, and a few receipts will be given for making
stains in case the rcady-made ones cannot be obtained.
The wood to be stained should, if possible, be placed
horizontally ; where this cannot be done, as little of the
stain as possible should be used, so that it may not run
down and dry in lines, which would subsequently be
darker than the general surface. The stain is to be
applied with a sponge or large brush, the wood having
been previously well rubbed with glass paper, and the
dust thus made having been carefully removed. The
stain should be sparingly applied, and should be well
rubbed in, the desired depth of colour being obtained
by several washes rather than by a dark and heavy onc;
for the wood, if saturated with the watery mixture, is
liable to retain some of the moisture, although it may
appear dry externally, and warping or twisting may
result ; and, further, the natural grain of the wood 1s
better brought out by two or three transparent washes
than by a single dark and opaque one. In mouldings,
or recessed parts, a hog-hair tool will of course be
necessary.

When each wash of the stain has dried, the work
should be examined, and any of the dust remaining
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from the glass papering, which may have worked
up, should be removed, either by rubbing with a
rough cloth or by finer glass paper; in the latter
case of course the work must again be well dusted.
‘When the desired colour has been obtained, the wood is
to be sized. The size is sold in thin cakes, together
with the prepared stains; but of course it is not neces-
sary to purchase it in that condition, as good clear size
used for other purposes will do as well.

The operation of sizing requires some care. The
size must be applied with a large brush, so that
it may be rapidly and evenly spread, and should be
quite hot and very thin; the brush, although satu-
rated, should not contain sufficient size to allow it to
run down, for if thick streaks are allowed to form,
these either crack off at a later period, or as they
become dry they cause the varnish with which they
are covered to crack or peel off. As already stated in
regard to the staining, it is better to obtain the desired
effect by repeated coats than to lay on too thick a wash
at once. This refers, in fact, with still greater force to
size, which, owing to its gelatinous nature, is more
liable to clog than the coloured wash. _

It has already been said that the size should be hot
when used ; and it may be added, that if possible the
wood to which it is to be applied should be warmed
also, in order that the size may be well absorbed into
it : the room also should be kept rather warm, so
that the size may dry in gradually, instead of being
suddenly chilled, in which case it will dry in streaks.
Of course these circumstances cannot be commanded in
out-of-door work ; but staining is not adapted for ex-
ternal situations, and whenever possible a warm and dry
day should be chosen for the operation. Experience
will soon teach the operator to judge whether the work
has been sufficiently sized ; it will look uniformly dull,
with an even and dry appcarance, and should to the
touch be devoid of stickiness: if the result is not satis-
factory, it had better be washed off with very hot water;
but this cannot be done without running the risk of
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injury to the staining, and wetting the wood more than
is desirable. The vatnish is finally to be applied by
means of either a round or flat varnish brush: the
former is mostly used by house painters, the latter by
artists ; but it has many advantages which recommend
it for general usc.

Marciing.—The purpose of this process, is, as its
name implies, to make the different pieces of wood of
which any piece of furniture is made up, match or cor-
respond, so that they may be of a uniform colour. It
will therefore be understood that some parts may require
lightening, and others darkening. For the first, make
a strong solution of Oxalic Acid 1n hot water, and add a
few drops of Spirits of Nitre, and wash this carefully over
the parts which are to be lightened ; when quite dry,
the surface should have two or three coats of white polish.
(2.) Give the parts to be lightened a wash of a clear
white stain, and another of white varnish ; give the inter-
mediate parts a coat of common varnish, and oil the
untouched white parts; bring all up to an equal tint by
a darkening stain, if necessary.

Darkening.—The darkeners generally used are Log-
wood, Lime, Brown Soft-soap, Dyed oil, and various
chemicals, such as Aquafortis, Sulphate of Iron, Nitrate
of Silver, &. An intelligent manipulation however of
the stains themselves will render special darkeners un-
necessary ; for in most cases the required depth of colour
can be obtained by repeating the stain, or by darkening
it for a second wash, and a small quantity of colouring
matter may also be mixed up with the varnish.

When it is desired to deepen the mnatural colour of
woods, or to restore such as may have become discoloured
by time or other circumstances, the process called “Im-
proving "’ is adopted ; and this differs in no essential
particular from staining, excepting that its object is
merely to improve the colour and bring out the natural
grain of the wood itself, instead of attempting to make
1t represent another from which its veining may entirely
differ. Barberry root boiled in water, Gamboge or Tur-
meric dissolved in spirit, give good yellow stains adapted
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for the purpose. A good Red oil for rubbing discoloured
Mahogany or Rosewood, or for deepening the colour of
Bay-wood, may be made in the following manner :—Tie
up some Alkanet-root in a muslin bag, and let it soak
over night in some sweet oil. The oil which is then
pressed from the bag will impart a beautiful red colour
to all the rest. The grain of the wood is well brought
out by its being rubbed with Spirits of Hartshorn before
the oil is applied. Rectified Naphtha, coloured with Cam-
wood dust, is another good red tint. Discoloured Ebony
may be improved by washing over it a strong decoction
of Gall-nuts in which a quantity of steel filings has been
immersed ; this liquid should be allowed to stand a day,
and should then be carefully strained, and, as before
stated, a little Indigo should be added to the French
polish. Raw oil mixed with a small quantity of tur-
pentine serves to improve most woods when well rubbed
into them ; and this may be greatly enhanced in value
by grinding up with it a small quantity of the colour
which it is desired to impart to the wood, or by mixing
with it oil previously coloured in the manner already
described.

The well-known pigment called Gamboge is a gummy
and slightly resinous exudation from the young wood
of the Gamboge-tree. Though not a dye-stuff, Gamboge
is much used in colouring, forming a valuable water-
colour ; and is also used in colouring lacquer for varnish
for brass-work. There is some reason to believe that
Gamboge is made from more than one species. It was
first introduced into Europe in 1608 by Admiral Van
Neck, who brought it from China under its eastern name
of Glittaiemon. There are three kinds of Gamboge :—
(1.) Pipe Gamboge, which is the best: it comes from
Siam in rolls one inch and a half in diameter and about
twelve inches long, through which there is a hole about
half an inch in diameter. (2.) Lump Gamboge, in masses
weighing about one or two pounds, and having the
appearance of a hardened yellow paste. (3.) Gamboge
in tears or small drops.

Turmeric is the rhizome, or root-stalk, of a plant called
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the Curcuma longa. There are several varieties, of which
the China and Bengal are considered the best. The
colours produced by Turmeric are various and very
beautiful shades of yellow. It is not as a dye-stuff con-
sidered permanent; but in the stains, when oiled or
varnished, this failing is materially remedied.

Alkanet-root.—The plant from which this root is ob-
tained is of a diffuse character, rarely attaining a height
of a foot. It is much cultivated in the south of France,
and some portions of Germany. Its chief use is in
giving a fine crimson colour to perfumery and woods, for
which purposes it is soaked in oil in the manner above
described.

Cam-wood.—This tree is a mnative of Sierra Leone,
and has shining leaves and white flowers. It is of cun-
siderable size, often attaining the height of fifty feet.
The stem is the part used ; it is cut into logs about four
feet in length, and these, after the removal of the bark
and outer wood, are split and trimmed square for exporta-
tion; they are of a deep red colour, and yield a brilliant
red dye, which is rendered much deeper by sulphate of
iron. 'The red of the English Bandana handkerchiefs
is produced by Cam-wood.



CHAPTER XLII

OF STAINS AND THE INGREDIENTS OF WHICH THEY
ARE COMPOSED.

As already stated, a grcat number of excellent stains
with the proper size and varnish may be purchased ;
but the method of making a few is herc appended, for
the use of those who desire to compound them for them-
selves.

Mordants arc chemical preparations, the effect of
which is to fix and enhance the colours given by stains -
and dye-stuffs. Spirits of Nitre is used for the Satin-
wood stain, a strong solution of Oxalic Acid for the Oak,
and dilute Nitrous Acid for Mahogany.

MamocaNy Stains.—(1.) 2 ozs. Dragon’s-blood dis-
solved in a quart of rectified Spirits of wine; shake
frequently during process of dissolution.

(2.) Dark. In1 gallon of water boil 4 Ib. of Madder
and 2 ozs. of Logwood chips; brush the decoction,
whilst hot, well over; and when dry, paint over the
work with a solution of pearlash, composed of 2 drams
of pearlash to a quart of water.

(3.) Light. In 1 quart of Oil of Turpentine dissolve
2 oz. of Dragon’s-blood, keeping the vessel in a warm
place, and frequently shaking it. When completely
dissolved, the mixture is to be applied to the work;
or if the latter he small, it may be stecped in the
stain.

(4.) Grind Raw Sienna on a slab, using beer as a
medium ; during grinding, add Burnt Sienna until the
desired colour is obtained. This mixture is then to be

R 3
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thinned, either with more beer or with water, and is to
be applied with a brush, and wiped off with a piece of
flannel. It is desirable to avoid “foxey” coloured
mahogany; and if this stain should give too brown a
colour, a wash made of Madder or Logwood boiled in
water may be passed either entirely or partially over it.
The work may then be oiled, varnished, or polished, as
desired.

Dragon’s-blood is a name given to several resings
found 1n commerce, which have a similar appearance,
a fine dark red. They are produced by one or two
species of Calamus, or cane-palm; and are used for
colouring varnishes, and for dyeing horn so as to make
it resemble tortoise-shell. The following are the
various kinds of Dragon’s-blood :—(1.) In sticks, called
“8tick Dragon’s-blood.” (2.) Dragon’s-blood in drops
or beads, said to be the best. (3.) Dragon’s-blood in
tears. (4.) Dragon’s-blood in lumps.

Madder is one of the most important colouring sub-
stances known, and there are several species of it. The
plant is extensively cultivated in Southern Europe and
in Holland. We receive very large quantities of the
root from Smyrna, Trieste, Leghorn, and other Mediter-
ranean ports; much of that which we receive from
Holland is in powder, and comes to us in large casks.
The Turks formerly understood the manufacture and
uses of Madder better than other nations, and the
colour thus obtained the name of * Turkey Red.” 1In
commerce we have the following varieties of common
madder :—Smyrna, French, Syrian, and Italian roots ;
and French, Dutch-crop, Ombros, and Mull ground
madders.

Logwood.—The trec producing this dyc-wood is a
native of the province of Yucatan in South Amecrica,
the principal town of which, Campecachy, situated on
the river San Francisco in the Bay of Campeachy, was
formerly the mart for Logwood ; but it is now exten-
sively cultivated in Jamaica, and the chief trade is
removed to Belize, a DBritish settlement in the Bay of
Honduras, whence immense quantities are annually ex-
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ported. Logwood was introduced into this country in
the reign of Queen Elizabeth ; but, owinﬁ to the ignor-
ance of the dyers in fixing the colour, it fell into such dis-
repute as to occasion the passing of an act of parlia-
ment entitled, ¢ An Act for abolishing certain deceitful
stuffs employed in dyeing cloths.”” This law remained
in force, and prohibited the use of Logwood until 1661,
when it was repealed.

The colouring matter of the Logwood tree depends
upon a peculiar principle called hematin or hematoxylin,
a red crystalline substance which is so abundant in some
samples as to exist in distinct blood-red crystals. The
stems are cut into large logs, and the bark and albur-
num or white wood is chopped off, the dark red inner
wood being the only valuable portion. The colour of a
decoction of logwood is of a brownish blood-red. Acids
change it to the bright colour of red ink (which is often
made of an infusion of Logwood chips to which acetic
acid is added). The alkalies strike a purple or violet,
and the salts of iron a dark violet approac%ing a black
colour.

Rosewoop Stain.—(1.) In 3 pints of water boil % 1b.
of Logwood until the decoction is,of a dark red colour,
then add 3 oz. of saltsof tartar. The wood is to receive
threc or four coats of this liquid, which must be used
whilst boiling hot; each coat being allowed to dry
thoroughly before another is applied. Veins may be
formed in this with the black stain, using grainers’
combs or other implements; but, as we have already
stated. if this is done, the work is removed from mere
staining and becomes an imitation of graining.
(2.) (Transparent.) Immerse 4 1b. Red Saunders-wood
aud 4 1b. of potash in 1 gallon of hot water. When
the colour of the wood is extracted, 23 lbs. of gum shellac
are to be added, and dissolved over a quick fire. The
mixture may then be used over the stain above de-
scribed. ‘

Saunders or Red Sandal-wood.—This dye-wood is the
produce of alarge tree growing to the height of sixty or
seventy feet on the mountains and other parts of India.
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It is usually imported in emall billets two or three feet
in length, of a fine deep red colour, the concentric
circles of the transverse section being divided by dark,
almost black, lines: with different mordants it yields
brownish red, scarlet red, deep crimson, and yellowisk
red. These colours are not, however, very permanent
Another dye-wood, also called Red Sandal-wood, the
native name of which is Rutka-chundun, is the pro-
duction of the largest trees of India. Neither of these
must be confounded with the sweet-scented sandal-
woods which are furniture woods.

Brack Stains.—(1.) To 6 quarts of water add 1 1b. of
logwood and two or three handfuls of fresh walnut peel-
ings. Let the whole boil well until reduced to about
ha%f the quantity of liquid, then strain and add a pint
of best vinegar, boil again, and apply the stain whilst
quite hot. Dissolve 1 oz. of Green Copperas in a quart
of water, and apply this whilst quite hot over the pre-
vious stain, which will be very much improved thereby.
(2.) In 8 quarts of water boil 4 1b. of logwood chips,
and add 1 oz. of pearlash ; strain, and apply whilst hot.
Boil } Ib. of logwood chipsin 3 quarts of water, adding
% oz. of verdigris and § oz. of copperas. Strain this decoc-
tion and add 4 b. of rusty steel filings. Wash this stain
over the previous one.

Brown Sraix.—Make a decoction by boiling 1 part of
Catechu, Cutch, or Gambier in 30 parts of water, to
which add a little soda. Apply this to the wood which
is to be stained, and allow it to dryin the air. Make a
solution of 1 part of Bichromate of Potash and 30 parts
of water, and apply over the stain, which may be varied
in colour according to the strength of the solutions used.
Catechu, which is much used in dyeing and staining, is
the extract of the wood of the Acacia Catechu, the seeds
of the Arececa Catecli, and the leaves of the Nawuclea
Gambir. The Acacia Catechu is a small spiny tree, rarely
exceeding twenty feet in height : the wood is hard and
heavy ; the centre is of a very dark red colour nearly
approaching to black; it is from this portion of the wood
that the extract is made. In India, it is made by the
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poorer natives, who move from place to place, selecting
jungles where the Acacia is most abundant. They cut
down the trees, and chopthe heart-wood into chips, which
they boil in water: when the water is deeply coloured, it is
strained off and submitted to the process of evaporation,
fresh supplies of the decoction being added until the
whole becomes sufficiently thickened by evaporation.
It is then poured into clay moulds and left to dry in
thesun. The Catechu made from the Acacia Catechu is
also called Cutch and Terra Japonica. The term Cutch
is said to be named from the native language, in which
the substance is called Kutt. The term Terra Japonica
was applied by European chemists when the extract was
first imported as an astringent from Japan. Commer-
cially, one variety is called Catechu, and another Cutch,
although the source is the same. The former has been
poured out on tomats whenabout the consistence of honey
and dried in the sun. When sufficiently hardened, it is
cut into small square pieces, and, after being thoroughly
dried, it is packed into cane baskets for exportation.
This variety has a light chocolate-brown colour, and the
cubes are about an inch square, having an earthy frac-
ture and external appearance. The other variety, Cutch,
is of a darker colour, rich brown, with a shining appear-
ance and fracture : it comes to this country much mixed
with broken leaves, in which it has been laid to dry ; it
is packed in a similar manner to the Catechu, but is most
generally run into one mass. Gambier, or Gambir, is an
extract of the leaves of the Nawclea Gambir : this plant
belongs to the natural order of the Cinchonas, or Jesuits’
bark trees. It is made by boiling the lcaves and evapo-
rating the decoction to dryness: in appearance it resem-
bles Cuteh ; but it is not so glossy in its fracture, and
rather lighter in colour. It is mostly imported from
Bingapore, where it is extensively cultivated.

Warnvr Statn.—DBoil 14 oz of washing soda,
bichromate of potash { oz., in 1 quart of water, and
add 2 } ozs. Vandyke Brown. This stain may be used
either hot or cold.

Rep Srains.—(1.) Boil 1 1b. of Brazil-wood in 1 gal-
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lon of water for three hours or more, add 1 oz. of pearl-
ash, and apply it to the wood whilst hot, then brush
over it a solution made of 2 ozs. of alum in 1 quart of
water. A solution of Dragon’s-blood in spirits-of-wine
makes a very good stain, as already mentioned. The
Brazil-wood is cut from a tree about twenty feet high,
with prickly branches and yellow flowers ; the decoction
yields, in dyeing, rose-colour, red, and yellow, according
to the mordant used. It is not used in dyeing now as
much as it was formerly, owing to the introduction of
superior materials.

(2.) A decoction of Archil forms a very good red
stain for common work; two or three washes of it
should be given, after which it should be brushed
over with a hot solution of pearlash and water. Arclil,
or Orchil, is the colouring matter of the Orchella
weed in solution. It does not in dyeing produce a fast
colour; but it greatly improves other dyes. It soaks,
however, into the fibres of wood, and is thus a useful
stain for common work.

Oax StaIN.—Mix 2 ozs. of American potash and 2 ozs.
of pearlash in 1 quart of water, which will make an ex-
cellent stain. Should the colour be darker than required,
it may be diluted with water. It must be used very
carefully, as the American potash will blister the hands
if allowed to touch them ; the mixture should also be
used with a very common brush, as it softens the hair
so as to render it of little value afterwards.

Esonising Stains.—The woods best adapted for cbon-
ising are Sycamore, Plane, and Chesnut; the work should
be very well smoothened and rubbed with glass paper
before staining, and should be finally rubbed with glass
paper or cloth which has been a long time in use, every
particle of dust being rubbed off with a smooth cloth.

(1.) Boil  1b. of Logwood chips in 3 quarts of water,
and add 1 oz. of pearlash. Apply this whilst hot; then
boil 4 1b. of Logwood chips in 3 quarts of water, and add
% oz. Verdigris, 4 oz. Copperas; strain the liquid, and then
add 4 Ib. rusty steel filings and some powdered nut-galls,
and with this go over the wood a second time, When
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dry, the work is to be well rubbed down ; and if the colour
should appear uneven, the second stain must be repeated,
in which case it must be again rubbed down. French
pelish, made darker than usual by the addition of finely
powdered Stone blue or Indigo, 1s then to be used. Or,

(2.) The black stain first mentioned to be first applied,
then a plate or slate is to be held over a lamp until a
quantity of the soot has formed ; this, which is fine lamp
black, is to be collected and mixed with French polish,
which is then to be used in the ordinary manner. This
too may be repeated if required, the work having been
previously well rubbed down. .

(3.) Boil in a glazed pipkin a handful of Logwood
chips to 1 pint of rain-water, allowing it to simmer
until reduced by about onc-fourth, and with this liquid
give the wood two or three coats. Now add to the
remainder of the liquid two bruised nut-galls, a few
very rusty nails, or a picce of sulphate of iron about
the size of a pigeon’s cgg, and add rain-water until
the original quantity of liquid is made up. This
stain 1s to be applicd hot, and the work is to be
French-polished, a little blue having been previously
mixed with the polish. ,

Nvur-Gavis.—Gall-nuts, oak-galls, galls, &e., are ex-
crescences formed upon the young twigs of the various
species of Oak. Galls are also formed upon other plants;
but the nut-galls of commerce are produced on the species
of oak called the Quercus infectorius, a small shrub
about 5or 6 ft. in height. They originate in the punc-
ture of an insect, Cynips gall@-tinctoria. The puncture is
cffected by the ovipositor of the insect, and an egg is at
the same time deposited. An interruption in the or-
dinary functions of the tissuc of the plant takes place
at the spot where the egg is inserted ; the consequence
is, that an excrescence of vegetable matter, principally
tannin, is formed round the egg, and furnishes a nidus for
the grub or larva when hatched. When this takes place,
the grub cats its way out through the side of the gall,
after which the vitality of the excrescence either decreases
or ceases altogether. Several varieties of galls are dis-
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tinguished in commerce, tléijf»rincipal of which are the
blue and white : the only difference is, that the former
are gathered before, and the latter after, the insect has
escaped. The colour of the blue galls is a slaty blue,
and something of a greyish green ; the white gall is of
a light drab colour, and much lighter in weight : it is also
less valuable than the blue variety. Nut-galls are nearly
round, with a few small excrescences over their surface.
They yield a fine black colour with any of the salts of
iron, and are used in the preparation of writing ink.



APPENDIX.

USEFUL RECEIPTS.

A1ABASTER, to clean.—Make a paste with quick-lime
and water, spread this well over the discoloured article,
and leave it on for about twenty-four hours ; then remove
with soap and water, applying some friction on parts
which are worse than others. Alabaster, if not too
much discoloured, may be cleansed with a strong ley of
soap and water ; or, the superficial dirt and grease having
been removed, it may be washed with diluted muriatic
acid.

GrAss, to remove Grease from.—Dissolve carbonate
of soda in water, in the proportion of 1 of the former
to 10 of the latter, and let the liquid boil in a clean
untinned iron pot. Slake 8 parts of quick-lime in a
covered vessel, and add the hydrate thus formed to the
boiling liquid, stirring it meanwhile. Great care must
be exercised in using this caustic solution, which must
not be allowed to touch the hands; the glass must
therefore be dipped in it by the aid of tongs or pliers.
When the grease is dissolved the glass is to be well
brushed and subsequently rinsed in water.

Gorp Size.—Heat 4 1b. linseed oil in a flask, and
gradually add 2 ozs. of powdered gum animi, stirring
the oil continuously until the whole of the gum is dis-
solved. Continue boiling until the mixture becomes a
little thicker than tar, when it must be strained through
a coarse cloth. Previous to use, it is to be ground up
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with sufficient vermilion to render it opaque; and
;..urplentine must be added in order that it may work
reely.

Tge following method of making gold size is derived
from a very old source, and is given in the words of the
original : —

o make Gold Size.—Take Gum Animi, Asphaltum,
of each 1 oz.; Minium, Litharge of gold and Umber, of
each } oz. ; reduce all into a very fine powder, and add
to them, of Linseed oil 4 ozs., of Drying oil 8 ozs.; digest
over a gentle fire that does not flame, so that it may
only simmer and bubble up, but not boil, for fear 1t
should run over and set the house on fire. Keep con-
stantly stirring with a stick till all the ingredients are
dissolved and 1ncorporated, and do not leave off stirring
it till it becomes thick and ropy, and is boiled enough ;
let it stand till it is almost cold, and then strain it
through a coarse linen cloth, and keep it for use. To
prepare for use, mix with oil of turpentine during
beating, and strain again; add Vermilion, and thin as
required with turpentine.

IroN-work, Paints for preserving.—(1.) Plumbago
and hot coal tar.

(2.) Equal parts of asphaltum and resin dissolved in
common turpentine.

(3.) For machinery, dissolve 2 Ibs. india-rubber, 4 lbs.
resin, 2 lbs. shellac in 6 gallons of benzine. This may
be used with any other paint as a vehicle.

(4.) Wrought-iron bridges, &c., are painted with
White lead as follows :—The iron-work 1s first made
clean by scrubbing and brushing it with wire brushes ;
this done, all the cavities and fissures are filled up
with a putty of Litharge, Linseed oil, Varnish, and
White fead. This filling being dry, brushing is
repeated. Afterwards paint is applied consisting of
300 lbs. of white lead, 10 gallons of crude Linseed
oil, and 1} gallon of Turpentine. This paint is
repeated when the previous coat is sufficiently dry, and
finally evenly overspread with white sand. Galvanising
is also emp{:)yed to prevent rusting. A galvanising
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f&int consists chiefly of zine powder and oil varnish.
Rusting is further prevented by rubbing the red hot
iron with wax, tallow, pitch, or coal tar. Rubbing
with heavy petroleum is also well adapted for keeping
iron-work clean.

MarsLE, JAsPER, PorPHYRY, &e., to clean.—(1.) Mix
quick-lime with very strong soap-lees until the liquid is
about the consistence of milk, paint it over the substance
to be cleaned, and leave it on for twenty-four hours, after
which it is to be washed off, and the stone is to be well
rubbed with putty-powder and olive oil.

(2.) Marble which has not been tarnished by exposure
to the open air may be well washed with potash-water,
and subsequently with water with which a small
quantity of hydrochloric acid has been mixed.

(3.) Mix soda, pumice stone, and finely powdered
chalk, in proportions of two parts of the former to
one each of' the latter; pass these ingredients through
a fine sieve, and mix them with water so as to form
a paste of some consistency. This paste on being well
rubbed into the marble will remove the stains; the
marble is then to be washed with soap and water, when
a beautiful polish will be produced.

(4.) Clean with diluted /muriatic acid, or soap and
warm vinegar. Dissolve 1} lb. of potash in a gallon
of water, add 1 lb. of virgin wax, ard let the whole boil
for half an hour; then allow it to cool, when a cake of
wax will be formed on the surface. This cake is to be
ground up in a marble mortar, soft water being added,
until a smooth paste is formed, and this laid on the
marble, and well rubbed with a piece of flannel when
dry, will produce a good polish.

Paint, Anti-corrosivE.—Take equal parts by weight
of whiting and White lead, and half the quantity of iine
sand, gravel, or road-dust, and a sufficient quantity of
colouring matter. This mixture is made in water, and
can be used as a Distemper-colour ; but it is more durable
to dry it in cakes or powder after mixing, and then use
it as an oil-paint by grinding it again in Linseed oil.
The proportion of oil recommended for this purpose
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is 12 parts by weight of Linseed oil, 1 boiled Linseed oil,
and 3 Sulphate ofg Lime, well mixed. One gallon of this
prepared oil is used to 7 1bs. of the powder.

Paint, EconomicAL.—Skim milk 2 parts, fresh slaked
lime 8 ozs., linseed oil 6 ozs., white Burgundy pitch
2 ozs., Spanish white 3 1bs. The lime to be slaked in
water exposed to the air, mixed in one-fourth of the
milk. The oil in which the pitch is previously dis-
solved to be added a little at a time, then the rest of
the milk, and afterwards the Spanish white. This
quantity is sufficient for twenty-seven square yards—
two coats.

Parxt ror Wire-work.—DBoil good Linseed oil with
as much litharge as will make it of the consistency to be
laid on with the brush; add Lamp Black at the rate of
1 part to every 10 by weight of the litharge; boil
three hours over a gentle fire. The first coat should be
thinner than the following ones.

Paint, to remove old.—Wet the place with naphtha, re-
peating as often as is required ; but frequently one appli-
cation will dissolve the paint. As soon as it is softened,
rub the surface clean. Chloroform, mixed with a small
quantity of spirit ammonia, has been very successfully
employed in removing the stains of dry paint from
wood, silk, and other substances.

Paixt, to destroy. —Mix onc part by weight of
American pearlash with three parts quick stone lime, by
slaking the lime in water and then adding the pearlash,
making the mixture about the consistency of paint.
Lay the above over the whole of the work required to
be cleaned with an old brush, let it remain fourteen or
sixteen hours, when the paint can be easily scraped off.

PaiNt, to remove, Burning, &c.—In those cases
where it is requisite to remove painting entirely from its
ground, it is usual to resort to mechanical scraping, or
to the very dangerous operation of setting fire to the
painted surface immediately after washing 1t over with
oil of turpentine, called turps, for burning off the paint
from the old disfigured work—an operation which may
be safely and more easily accomplished by laying on a
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thick wash or plaster of fresh-slaked quick-lime, mixed
with soda, which may be washed ofg with water the
following day, carrying with it the paint, grease, and
other fmﬁness; so that, when clean and dry, the painting
may be renewed as on fresh work.

Paint, JaY’s MerALLIC.—Break common resin into
dust or small pieces, and dissolve in Benzoline or Turpen-
tine until the solution acquires the consistency of syrup
or treacle; or, equal parts of each of the above spirits or
hydrocarbons, and any other hydrocarbon that will dry
and combine with drying oils, can be used instead of
Turpentine or Benzoline. When the solution is com-
plete, it is gradually added to Oxide of Zinc, which has
previously been made into a paste with boiled Linseed
oil, until the whole mixture acquires the consistency ot
a paint suitable for use. A white paint of a durable
and glossy character is thus produced. Other pigments,
such as Sulphate of Barytes, Oxide of Iron, Brunswick
green, or Red lead, can be added to make any desired
colour of paint. ‘ One great advantage of its use,”
says the inventor, “is its cffectual resistance to heat
and moisture. It never blisters or cracks even under
the hottest sun or in the most inclement weather.”

PAINTED WORK, to clean.—~When painted wainscot
or other wood requires cleaning, soft soap and fuller’s
earth should be applied with a flannel. The work
should proceed from the top downwards, and the water
should be prevented from running on the clean parts
as much as possible, or marks will be made which will
appear after the whole is finished. One person should
dry with a soft rag as fast as another has scoured off
the dirt and washed off the soap. When the paint is
soiled in parts only, and does not require a general
cleaning, dip a sponge or a piece of flannel into soda
and water, wash 1t off quickly, and dry immediately, or
the soda will eat off the paint. When paint simpl
requires to have the dust removed from it, a clot
should not be used; but, after blowing off the loose
particles with a pair of bellows, the operation should be
completed with a long-haired brush. With care, paint
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will look well for a long time if guarded from the
influence of the sun.

PainTiNG, effect of, on Wood.—Tt is, of course, gene-
rally understood that the main purpose of painting wood
18 to preserve it from decay, but this effect is only to be
expected when the wood is previously quite dry ; if this
is not the case, the painting is injurious instead of being
beneficial to the timber. On this point Mr. Tredgold
(“ Elementary Principles of Carpentry,” No. 182 of
Weale’s Rudimentary Series), * There is another cause
which affects all wood most materially, which is the
application of paint, tar, or pitch before the wood
has been thoroughly dried. The nature of these
bodies prevents all evaporation, and confines the
internal moisture, which is the cause of sudden
decay. Both oak and fir posts may be brought into
a premature state of decay, by their having been
painted prior to a due evaporation of their moisture ; and
painting affords no protection to timber against dry
rot. On the other hand, the doors, pews, and carved
work of many old churches have never been painted,
and yet are often found to be perfectly sound, after
having existed for centuries. Painted floor-cloths are
very injurious to wooden floors, and soon produce
rottenness in the floors that are covered with them, as
the painted cloth prevents the access of atmospheric air,
and retains whatever dampness the boards may absorb,
and therefore soon causes decay; carpets are not so in-
jurious, but still assist in retarding free evaporation.”

Purty, to make.—Pulverise the required quantity of
whiting, which has been specially dried, and pass
through a sieve of about forty-five holes to the square
inch ; mix the powder with as much raw Linseed oil as
will form it into a stiff paste, which should be well
kneaded and left for a day or so; it must then be
worked up, a small quantity at a time, so that it may be
rendered quite smooth, and that balls of the dry whiting
powder may not be imprisoned in different parts of the
putty, for these would make their appearance when the
putty was being used, and would of course injure the
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adhesiveness of the composition. Putty should be kep!
in an earthenware pan covered with a wet cloth. Putty
which has become hardened may be made agsin fit for
use by warming and beating it up, and kneading it
whilst in that condition. For particular purposes, as
for fanlights, iron-framed greenhouses, and other places
where the lap or hold is very narrow, a little white lead
may with advantage be added. To colour putty, mix
Red Ochre, Lamp black, or other colour with the
whiting.

Purry, to soften.—Slake some quick stone lime in
water, and add one-third of the quantity of American
pearlash ; make the mixture about the thickness of
paint. Apply it with a brush to the putty on both
sides of the glass, and leave it on for a day or so; the
putty will then have become so softened that it may
easily be removed with a glazier's knife, and the pane
of glass may then be taken out.

Size, to make.—Practically, size is merely glue so
much diluted with water that it does not (at least for a
very long time) harden in the mass, but preserves a
jellified condition, and is thus sold in barrels. A better

ind is however supplied, made into very thin square
cakes like glue, which is principally used for sizing
wood which has been stained, or for refined purposes.
Parchment size is the best for distemper colours, and
is made in the following manner:—Place a quantity
of parchment cuttings in an iron kettle, cover them
with water, and allow them to soak thoroughly ;
from twenty-four to thirty-six hours will be re-
quired for this purpose, and should the water have
been absorbed, more must be added. The whole is then
to be boiled for about six hours, during which the
scum which rises must be removed. It is afterwards to
be strained through a coarse cloth. Size prepared in
the following manner will keep good for several weeks :
—Dissolve 3 or 4 ozs. of alum in boiling water, and
add the solution to every pailful ; boil and strain the size
a second time, and set 1n a cool place.

B1ze, GLoVE-LEATHER.—Take # 1b. of the cuttings of
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white glove-leather, put them into water and allow them
to steep for about twelve hours; add about 6 quarts of
water, and allow the mixture to boil down to 1 quart;
strain, and allow to cool.

SMELL oF PaINT, to get rid of.—(1.) Place a vessel
full of lighted charcoal in the middle of the room, and
throw on it two or three handfuls of Juniper berries,
shut the windows, the chimney, and the door close:
twenty-four hours afterwards the room may be opened,
when it will be found that the sickly and unwholesome
smell will have left. The smoke of the Juniper berries
possesses this advantage, that should anything be left
in the room, such as tapestry, &c., it will not be in any
way injured.

2.) Plunge a handful of hay into a pail of water,
and let it stand in the newly painted room.

(3.) Fill three or four tubs with about eight gallons of
water, and an ounce of vitriolic acid, and place them in
the newly painted room near the wainscot. The water
will absorb the effluvia from the paint in about three
days; but it should be renewed each day during that time.

Sorr Purrv.—This is made of whiting and boiled
Linseed oil, with White lead in the proportion of one-
tenth of the whiting; a small quantity of salad oil is
then to be added in order to prevent the White lead
from hardening and cracking off, as common putty
often does in certain situations.

VarxisH, Green transparent.—(1.) Thin some Copal
varnish with Turpentine; grind well together equal
quantities of Chinese blue and Chromate ot Potash, and
mix them thoroughly with the diluted varnish.

The precise shade of green may be varied by the
different proportions in which the Chinese blue and
Chromate of Potash arc used.

(2.) For Venetian blinds, &.—Give the wood a
couple of coats of light Lead-colour, and allow it to
become perfectly hard. Grind some dry White lead in
Spirit of Turpentine, and add to it onc-third of its quan-
tity of Verdigris or Navy Green, which has previously
been ground in oil ;* to this mixture add sufficient com-
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mon oak varnish to bind the colour. Two, or if required,
three coats of this varnish are now to be applied, and
as it dries very rapidly the whole may be finished in a
few hours.

VARNISH, to remove, from Pictures or Fine Work,—
By friction, if it be a soft varnish such as that of Mastic,
the simple rubbing of the finger ends, with or without
water, may be found sufficient: a portion of the resin
attaches itself to the fingers, and by continuous rubbing
removes the varnish. If it be hard varnish such as
that of Copal which is to be removed, friction with
sea or river sand, the particles of which have a rotundity
that prevents their scratching, will accomplish the
purpose. The solvents commonly employed for remov-
ing varnish are the several alkalies: alcohol and
essential oils used simply or combined. Of the alkalies,
the volatile in its mildest state, or carbonate of
ammonia, is the only once which can be safely used in
removing dust, oil, and varnish from a picture, which
it does powerfully ; it must, therefore, be much diluted
with water, according to the power required, and
employed with judgment and caution, stopping its
action at the proper time by the use of pure water and
a sponge. A thick coat of wet fullex’s earth may be
employed with sufety, and, after remaining on the
paint a sufficient time to soften the extrancous surface,
may be removed by washing. Both pictures and gilding
have been restored to their original beauty by the appli-
cation of wet clay.

Wonry 1x Woon-worxk, prevention of.—The ravages
of worms and insects are among the principal causes
of the destruction of timber. Some woods are more
subject than others to be destroyed by them, such as
Alder, Beech, Birch, and in general all soft woods of
which the juices are of a saccharine nature. Against
the common worm Oil of Spike is said {o be an excellent
remedy ; and O of Juniper, or of Turpentine, will pre-
vent them in some degree. A free use of Linsced 0ilis a
goorl preservative, and so is a covering of Copal varnish ;
but these can be applied to small articles only. An-
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other application is Sulp/ur which has been immersed
in Nitric Acid and distilled to dryness, which, being
exposed to the air, dissolves into an oil ; the parts to be
secured from the worm are to be anointed with this
oil, which does not give an unpleasant odour to the
wood. Lime is an excellent prevention against the
worm, and sap-wood should always be impregnated with
it when used in a dry situation. As worms do not
attack bitter woods, soaking wood in an infusion of
Quassia has been tried, and is said to have the desired
effect.

ZiNc, to prepare for Painting.—In 64 parts of water,
dissolve 1 part of Chloride of Copper, 1 of Nitrate of
Copper, and 1 of Sal Ammeoniac, and add 1 part of
commercial Hydrochloric Acid; brush the zine over
with this mixture, which gives it a deep black ; leave it
to dry for twenty-four hours, when any oil colour will
firmly adhere to 1t, and withstand both *ileat and damp.

DN oL e P



BIRDS-EYE MAPLE






POLLARD OAK
PlateIT P1o7






SATIN WOOD






——— ——.

TR i






WALNUT






WAINSGOT OAK
Plate IT P11






ke )

NNA MARRIF






<
‘ 3
\ .,
.
+
e
b






INDEX.

ACUTE angles, 246
Alabaster, to clean, 377
Aldine letters, 196
Alkanet root, 368
American Turpentine, 149
Angle, to bisect, 287
To construct
another, 289
Angles, to construct of different
degrees, 297
Angular Perspective, 342
Anti-corrosive paint, 379

ADGER softener, 106
Beam Compass, 271
Specially adapted for letier-
painting, &c., 271
Bird’s-eye Maple, to grain, 106
The eyes, 107
Bisect a line, to, 279
Black, gencral properties of, 53
ue, 69
Frankfort, 58
Ivory and Bone, 57
Lamp, various modes of
making, 56
Vegetable, 65
Black-and-Gold Marble, 118
Blanc d’Argent, 51
Blue, general properties of, 79
Pigments, viz.:—
Antwerp, 82
Brunswick,
Damp, 83
Cobalt, 84
Indigo, 85
Prussian, 81
Ultramarine, 83

similar to

Celestial  or

Blue-and-Gold Marble, 123
Blue Ruby-spotted Marble, 123
Blue-veined Swiss Marble, 124
Boiled 0il, 146
Bordeaux Turpentine, 149
Bougeval White, 51
Bow-pencil and Bow-pen, 272
Brown, general properties of, 99
Pigments, viz.:—
Ochre, 102
TPurple, 103
Spanish, 102
Umber, 101
+ Umber, Burnt, 102
Vandyke, 103
Brown Stain, 379
Brown tints, 37
Brunswick Green, 93
Brushes, different sizes and kinds
of, 2
Proper care of, 2
Varnish, 3
used in letter-painting, 182
Buff, 38

AMEL’S Hair pencils, 2
Cam-wood, 368
Canadian Turpentine, or Balsam,
149
Canon letters, 196
Carmine, modes of preparation,
76

Caxton, 172

Celestial Blue, 83
Chio Turpentine, 149
Chocolate tints, 38
Chrome, 94

Chrome Yellow, 62
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Circle, to draw, to touch both
lines of an angle, 319
To draw, touching hoth sides
of an angle, and passing
through a given point, 320
Circle, to draw through any three
peints, 289
To draw an equilateral
triangle about a, 290
To dmw, of a given radius to
touch another and a given
line, 318
To find the centre of, 293
I'o inscribe a squarc in, 293
Circles, to inscribe three in a
circle, 308
To inscribe four in a circle,
309
To inscribe seven in a circle,
310
Cissing, 107
Clarendon letters, 197
Elongated, 198
Small lotters, 198
Classic letters, 200
Clearcole, 11
Cobalt, 84
Cochineal, 76
Colour, laws which -govern the
employment of, 232
Primary, se(‘ond«u‘\ s
tertiary, 232
Proportions in which har-
mony in is produced, 232
Uolours, Grinding of, 5
Method of mixing, 7
Coloursuscd in House-painting, 41
Classification and combina-
tion of, 41
Hues, tints, and shades of, 45
Orange, 89
Columns in perspective, 329
Comb, in Graining, 104
Compasses, 268
Concentric rings in wood, 128
Contrast and harmonious equiva-
lents, 233
Simultancous, 2356
Conventional rendering of natural
forms, 231, 263
Copal Varmsh 153
Gux;x, how renderod golubls,
153

and

INDEX.

Crayons for drawing, 3560
Cream Colour, 39
Cubes in perspective, 328, 325
Curl in woods, 135
Jurved lines, 263
Curves, Tangential, 254, 256
Curvilinear forms, 256, 267, 259
260, 261, 262

AMP blue, 83
Darkening in staining, 366
Decoration, relative to Architec
ture, 226
of surfaces, 229
Decorative Art, principles of, 22
Distemper pamtmg, 26
Continental method, 29
I*requcnt cause of failure in

Method of grinding an
mixing the colours an
tints for, 33
Dotter for graining, 107
Dove-coloured Spotted Marblo
125
Dove Marble, 125
Drab, 39
Dragon’s Blood, 370
Draw-pen, 272
Drawing from objects, 346
Drier, Leclaire’s, for Zinc Whitn
147
Driers, 143
Driers, powdered,
148
Drying Oils, 144
Leclaire’s, 147
Duster, uses of, 2, 9

Guynoemot's

GYPTIAN letiers, 199
Elongated, 200
Egyptian-Green Marble, 117
Egyptian Porphyry, 122
Elementary Drawing for Houso-
painting, 236
Elementary Perspective, 321
Elizabethan letters, 203
Ellipse, to construct a perfect, by
means of pins and cord, 311
To draw by means of inter.
gecting arcs, 312
Elliptical Arch, to construct, 313.



INDEX.

Ellilptioal Arch, figure by means
of circles, 314
Figure by means of arcs,
316
Figure by means of two
squares, 316
Emerald Green, 93
Fndogenous plants, 133
English made instruments, 275
Equilateral Triangle, to construct,
286
Of given altitude, 299
To construct about a circle,
291
Exogenous woods, 121
Eyes in Bird’w-eye Maple, 136

AWN, 39
Fibres in woods, 134
Finishing colour, 15
Fitches, 2
Fitness in docoration, 227
Flake White, 49
Flatting, method of work, 16
Brushes used in, 17 |
Paint used in, 16
Flesh tint, 38
Florentine marble, 120
Foci of an ellipse, 311
Frame in pespective, 333, 334,
335
Divided, in perspective, 336
Frankfort Black, 58
Frankincense, 149
French and Swiss instruments,
275
French curves, 274
French Grey, 36
French White, 59
French Ultramarine, §3
Fust, 173

AMBOGE, 367
Geometricul drawing, 267

(Greometrical figures, 279

German toxt letters, 204

German Ultramarine, 83

Gilding letters, 218

Glass, to remove grease from,

377

{
Glass paper, how to use, 11
Glazing and Scumbling, 78, 117

389

Gold size, to make, 378
Graining, general method of
working, 104

Bird’s-eye Maple, 106

Hair-wood, 114

Mahogany, 109

Tollard Oak, 107

Rosewood, 112

Satin-wood, 108

Wainscot Oak, 111

Walnut, 110

Yew-tree, 113

by mechanical means, over,

104

Implements, viz. :—
Badger softener, 106
Combs, 104
Dotter, 107
Mottler, 105
Sable tube overgrainer, 109
Thumb-piece, 111

and marbling where allow-

able, 111
Green, general properties of, 91

Brunswick, 93

Chrome, 94

Emerald, 93

Mineral, 95

Prussian, 95

Verdigris, 94

Green tints, 37
Pea, 37
Sage, 37
Grey tints (blue hue), 36
(Brown hue), 37
Grinding of Colouxs, &
Guttenburg, 173
Gypsum, 51

HAIR-WOOD, to grain, 114
Harmony in form and colour,
228
and contrast, 230
Hexagon, to construct a regular
on a given line, 305
Hexagons in perspective, 341
Horizontal line, in perspective,
323
Horizontal lines, 241
Horn Centres, 270
House painting, processes of, 1
Implements used in, 1
Hues, variety of, 233
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NDIAN Red, 72
Indigo, qualities of, 85
Preparation of, 86
Ironwork, paint for, 878
Ironwork, varnish for, 154
Ttalian Pink marble, 116
Italic letters, 205

Small, 206
Ivory Black, 57

ASPER marble, 126
To clean, 379

ING’S Yellow, 62
Knots in wood, 135
Knots, what they are, their treat-
ment, 10
Knotting, 9
Patent, 9
To make, 9
Krems White, 50

LAKE, Drop, 77
Lamp Black, 549
Lavender, 37
Lead Colour, 39
Lead, Red, 74
Scarlet, 78
Yellow, 66
Lead, White, 47
Orange, 90
Leaves, as studies, 266
Lengthening bar, 270
Letier painting, general cunside-
rations, 154
Different kinds of, 156
Lotters, the study of, 164
Containing curved lines, 174
Elementary forms of straigh'
lined, 164
TYorms of slanting lincs, 168
History of, 179
Incised, 2156
Mechanieal aids, how fur
allowable in, 183
Method of gilding, 218
Method of studying, 180
Painting, brushes used in, 182
Perspective of, 211
Raised, 211
Various kindg of, 192
Light Red, 73
Lilae, 87

INDEX.

Line, to draw g, parallel to
another, 284
To divide into equal parts,
285
Lines in distance, in porspective,
327
Linseed oil, 139
Mr. Whittock on, 140
To test quality of, 140
Logwood, 370
London White, 50

IV ACHINERY, paint for, 378
Madder, 703
Mahl-Stick, 4
Mahogany, to grain, 111
Mahogany stains, 369
Marble, to clean, 379
Marbling, 1156
Black and Gold, 120
Blue and Gold, 123
Blue Ruby, spotted, 123
Blue-Veined Swiss, 124
Dove, 125
Dove-coloured, spoited, 125
Egyptian Green, 117
Egyptian Porphyry, 122
Florentine, 120
Italian Pink, 116
Jasper, 126
Porphyry, 121
Sienna, 115
Verde Antique, 117
‘White Veined, 118
Mastic Varnish, 153
Matching, in staining, 366
Mathematical Instrumonts, 267
Moasuring points, 844
Mechanical aids, how far allow-
abloe in letter painting, 183
Medullary rays in woog", 130
Mecthod of studying letter paint
ing, 182
Mineral, 94
Mixed-lined letters, 166, 174
Mixed tints, 36
Mixing colours, mecihod of, 7
In oil and distemper, 33
Movable legs of compuss, 269
Muller, 1, 6

NAPLES Yellow, 63
Natural leaves as studies, 26
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New walls, to paint, 18
Nottingham White, 50
Nut-galls, 375

Nut oil, 143

AX staing, 374
Oblique lines, 242
Oblong, to construct, 232
Obtuse angles, 247
Qchre, Oxford, 65
Stone,
Yellow, 64
Octagon, to construct an, on a
given line, 306
In a circle, 308
In a square, 307
Octagons in perspective, 341
0il, Linseed, 139—145
Drying, 144, 145
Nut, 143
Of Turpentine, 149
Poppy, 143
Volatile, 148
Oil paints, certain propcrties of,
20
Tixperiments as to drying, 214
Old English letters, 203
0ld work, repainting, 14
Olive tints, 38
Orange, general proporties of, 88
Chrome, 89
Lead, 90
Ochre, 90
Orange tints, 38
Outlines, hints in regard to, 331
Oval, to construct an, 316

AINT, Anti-corrosive, 379
Paint, to keep, 3
Paint, to mix and thin, 7
Paint, to removoe smell of, 384
Paint used in flatting, 16
Painted work, to clean, 381
Painting, effect on wood, 882
Painting in Distemper, 26
Painting, plain, in oil, 8
Painting, the second, 13
Finishing coats of, 15
Fourth, 14
Third, 14
DPalettes, 3
Pulette-knife, 1
Paper for chalk drawing, 349

391

Pattern in repeats, 265
Pea Green, 37
Pecach tints, 38
Pearl Grey, 36
Pergendicular, to erect at the end
of a line, 280
To draw a, from a point lying
outside a line, 283
To erect at any point in a
line, 281
Pencil lines, 276
Pencils, 276
Pentagon, to construct on a given
line, 302
By a special method, 304
In a circle, 303
Picture plane, in perspective, 322
Line, in perspective, 322
Pink tints, 38
Plaster, to paint, 18
Point of sight, 323
Distance, 324
Pollard Ouak, to grain, 107
Polygon, to construct any regular,
on a given lino, 302
In a circle, 303
Polygons, definitions concerning,
303
Polygons in perspective, 340
Poppy oil, 143
Porphyry marble, to imitate, 121
Porphyry, to clean, 379
For wire-worlk, 380
Jay’s Metallic, 381
To destroy by burning, &c.,
389

To remove old, 389
Powdered dricr (Guynemer's),
148
Priming, 11
Proportion in ornament, 227
Protractor, 274
Prussian Green, 94
Purple, gencral properties of, 6
Mixed, 97
Puity, to make, 382
Soft, to make, 384
To soften, 383

RAW Siennag, 65
Red, general proporties of, 67
Pigments, viz, :—
Carmine, 75
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Red p%gm_enta (eontinued)—
=4 ;

t]
Lead, 74
Light, 73
Venetian, 74
Vermilion, 69
Lake, Crimson, 77
Scarlet, 78
Red stains, 373
Repainting old work, 11
Right Anglos, 244
Roman capitals, 195
Small letters, 195
Roman White, 51
Rose Pink, 78
Rosewood, 112
Rosewood stains, 371
Rouen White, 51
Rule and Straight-edgo, 273
Runic letters, 196

ABLE tube overgrainer, 107
Sage Green, 37
Salmon Colour, 38
Sans-serif letters, 193
Elongated, 194
Thin, 193
Sagh Tools, 2
Satin wood, to grain, 108
Saunders'-wood, 371

Scale, to construct a pluin,
274

Scales, 273

Secript, or writing characlers,
296

Scumbling and glazing, 117

Second painting, the, 13

Set. squares, 276

Shading from objects, 346
Principles of, 358--362
‘With the stump, 353

Sienna marble, 115

Sienna, Raw, 65

Sky Blue, 38

Sign-boards, to make, 160
To prepare, 161

Sign writing, 154

Bilver grain in woods, 130

Silver %V'hitc, 50

Size, to make, 383

Sizing, 365

Slab, 1, 5

Blabs, in perspective, 329

INDEX.

Space, contained between two
lines, to divide, 317
Spanish White, 61
Staining, 363
Stains, how to use, 364
How to make, 369
Station point, 344
Stipplers for flatting, 17
Stone Colour, 39
Stone-knife, 1
Stone Ochre, G5
Stopping, 12
Stopping-knife, 1, 8
Straight-edge, 273
Straight-kned forms in drawing
238
Strasburg Turpentine, 149
Straw Colour, 36 *
Stucco, to paint, 18
Sulphate of Lead, 61
Square, to construct on a
line, 282
To construct on a given
diagonal, 291
To describe a, about a circle,
291
To describe a circle about a,
292
To inscribe an oquilateral
triangle in, 298

given

To inscribe in a circle,
293

To inscribe in any triangle,
204

To inscribe in a trapeziun,
294

Squaroes, 249, 273

TANGEN'I‘, to draw a, 300
Tangents, 300
The T -square, 275
Thumb-piece, 111
Tints, to mix for oil or distem
per:—
Brown, 37
Buff, 39
Chocolate, 38
Drab, 39
Fawn, 39
Flesh, 38 -
French Grey, 3
Green, 37
Greys (blue hue), 36
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Tints, Grey (brown hus), 37
Lavender, 87
Lead Colour, 39
Lilac, 37
Tints, Olive Grecn, 58
Orange, 38
Pea Green, 37
Peach, 38
Pearl Grey, 37
Pink, 38
Sago Green, 37
Salmon, 88
Sky Blue, 38
Stone Colour, 39
Straw Colour, 37
Violet, 38
“Tools,” 2
Trapezium, {o inscribe a square
in, 295
To inscribe a circle in, 236
Triangle, equilateral, to construct,
286

Of given dimensions, o con-
struct, 287
To construct a, similar to
another, 290
To inscribe a circle in a, 288
Triangle, to inscribe in a squarc,

Triangles, 248
Triangles in perspectivo, 339
Trisect, to, a right angle, 296
Troyes, White of, 51
Turpentine, 149
Turpentine, American, or whitc,
149
Bordeaux, 149
Canadian, or Canada Balsam,
149
Chio, 149
Frankincense, 149
Strasburg, 149
Venice, 149
Tuscan lettors, 201

LTRAMARINE, 83
French and German, modes
of preparation of, 84
Useful recoipts, 377

ANISHING points, 844
Varnish, Green transparcnt,
384

393

Varnish, for Venetian blinds
384
To remove, 386
‘Varnish, Table, 151
Copal, 153
Dark, 152
For common work, 154
For Ironwork, 154
Furniture, 151
Mahogany, 151
Mastic, 153
"T'o resist boiling water, 162
‘T'urpentine, 152
‘White hard spirit, 153
Varnishes, 151
Vegotable Black, 65
Venetian Red, 74
Venice Turpentine, 149
Verde-Antique Marhle, 117
Verdigris, 94
Vermilion, 69
Modes of preparation, 71
To test, 70
Vertical lines, 239
Violet tints, 38
VYolatile oils, 148

ALNUT stain, 376
White, general propertios
of, 46
Isougeval, 51
Flake, 49
French or Silver White, 50
Furniture Varnish, 162
Grypsum, 51
Hard Spirit Varnish, 163
Krems, 50
Lead, 47
London and Nottingham, 50
Roman, 51
Rouen, 51
Spanish, 61
Sulphate of Zinc, 51
Troyes, 61
Veined Marble, 118
Whitewashing, 30
Mixture for, 31
‘Woods, general
128
Worm in woodwork, prevention
of, 385
Writing, or Script, letters, 206
‘Wrought Iron, paint for, 378

structure of]
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YELLOW, generul properties  Yellow ochre, 64
of, 60 Yew-tree, to grain, 114
Chrome, 62
King's, 62 ! INC White, 51
Lake, 66 | To prepare for painting
Naples, 63 : 386

THUE END.
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Recently published, 12mo, cloth boards, 35. 64.

A GRAMMAR OF COLOURING

APPLIBD 10

DECORATIVE PAINTING AND THE ARTS.
By GEORGE FIELD,

AUTHOR OF “ CHROMAMICS; OR, THE ANALOGY, HARMONY AND PHILOSOPHY
OF COLOURS,”

New Edition, revised, enlarged, and adapted to the use of the
Ornamental Painter and Designer,

WITH ADDITIONAL SECTIONS ON "PAINTING IN SEPIA, WATFER
COLOURS, AND OILS, AND j“’,ITH THE HISTORY AND
CHARACTERISTICS OF THE VARIOUS STYLES OF ORNAMENT.

By ELLIS A. DAVIDSON,

AUTHOR OF THE ‘‘ PRACTICAL MANUAL OF -HOUSE-PAINTING, GRAINING, MARBLING
AND SIGN-WRITING,” “LINEAR DRAWING,” “ BUILDING CONSTRUCTION,”
1 ICV RTC,

117t Colonred Diagiams, and numerous Engravings on 1Food.

¢ An entirely practical treatise on the varietics and qualities of the pigments
used in colouring, and the media and the processes of manipulation employed ;
the preparation of paper, canvas, and other materials for painting on, the choice
and use of brushes, &c., and also a chapter on the characteristic features of the
various styles of ornament. . . . ‘The book is a most useful résumé of the proper-
ties of pigments.’—Builder.

“ This treatise forms a most valuable vade-mecum for the ornamental painter
and designer. Setting out with an exposition of what mav be called the theory
of colours, their composition, harmonis, and contrasts, the author proceeds to
describe in detail the several pigments by which they can be produced, indicating
the value which experience has assigned to each respectively, . . . The mcthoﬁ
and style of the book are as thoroughly purpose-like, as its contents bear in every
line the stamp of practical utihty.’—Scofsman.

““ A practical book, useful alike to the mechanic and the artist,”—7ron.

“ One of the most practical and uscful of the admirable scries of clementary
works to which it belongs.”—Bookseller.

““ The book, while sufficiently rudimentary for the young, is both practical and
artistic, and is especially fitted to enable the intelligent artisan to educate himself.,

. . The whole volume 1s of value for its clear, practical, and _cu]turcd teaching,
especially to the begmner in colour-drawing, and to the artistic mechanic,”’—
Daily Review.

“, .. The wants of the ornamental painter and designer have been kept steadily
n view, and to them and students oF art generally it may be commended as a
thoroughly practical handbook.”’~—LZeeds Afercury.

“. .. No young artist or designer should be without this handy little volume.”
~Chambers of Commerce Chronicle.

‘¢ A practical and clear manual, which applies the art of colouring to painting,
decoration, and the arts generally.¥—Standard.

“ Ellis A. Davidson has probably done more than any other writer to familiarise
the workaday world with the true principles of decorative art for useful purposes.
« + » Mr. Davidson’s work bas been extremely well done, and he has rendered a
great benefit by his labours.”’— Fewish Chronicie,

* One of the most useful of student’s books, and probably the best known of the

'w we have on the subject,”~Architect.



'USEFUL BOOKS FOR HOUSE PAINTERS, 816N WRITERS, &c.

A PRIMER OF THE ART OF ILLUMINATION ; for
the Use of Beginners: with a Rudimentary Treatise on the Art,
Practical Directions for its Exercise, and numerous Examples
taken from Illuminated MSS., printed in Gold and Colours, By
F. DELAMOTTE. Small 4to, 9s., elegantly bound, cloth antique.

“ The examples of ancient MSS, recommended to the student, which, with much
good sense, the author chooses from collections accessible to all, are sclected with
ju’dgment and knowledge, as well as taste,”’—A ¢ onaunt.

ORNAMENTAL ALPHABETS, ANCIENT AND
MEDIZEVAL, 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. Collected and Engraved by I'. DELAMOTTE,
and printed in Colours. New and cheaper Edition, royal 8vo,
oblong, 2s. 6d., ornamental boards. [ Faest pacblished.

“ 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 Y— A #enceun:.

EXAMPLES OF MODERN ALPHABETS, PLAIN
AND ORNAMENTAL; including German, Old English, Saxon,
Italic, Perspective, Greek, Hebrew, Court Hand, Engrossing,
Tuscan, Riband, Gothic, Rustic, and Arabesque; with several
Original Designs, and an Analysis of the Roman and Old English
Alphabets, large and small, and Numerals, for the use of Draughts-
men, Surveyols, Masons, Decorative Painters, Lithographers,
Engravers, Carvers, &c. Collected and Engraved by F. DELA-
MOTTE, and printed in Colours. New and cheaper Edition, royal
8vo, oblong, 2s. 6{., ornamental boards. [?‘u:t published.

“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 lettersis wonderful .’ —Standard.

MEDIZLEVAL ALPHABETS AND INITIALS FOR
ILLUMINATORS. By F. DELAMOT!E, Illuminator, Designer,
and Engraver on Wood. Containing 21 Plates and Illuminated
‘Litle, printed in Gold and Colours. With an Introduction by J.
‘WiLLis BROOKS. Small 4to, 6s. cloth gilt.

T ¢ A volume in which the letters of the alphabet come forth glorified in gilding

and a'l.l the colours of the prism interwoven and intertwined and intermingled,
sometimes with a sort of rainbow arabesque.” —Su#n.

THE EMBROIDERER’S BOOK OF DESIGN ; contain-
ing Initials, Emblems, Cyphers, Monograms, Ornamental Borders,
Ecclesiastical Devices, Medieval and Modern Alphabets, and
National Emblems. Collected and I'ngraved by F. DELAMOTTF.
Printed in Colours. Oblong royal 8vo, 1s. 6d., ornamental boards.

PAINTING POPULARLY EXPLAIN EDj with Historical
Sketches of the Progress of the Art. By [HOMAS JOHN
GUILLICK, Painter, and JoHN Tiuss, F.S.A. Fourth Edition,

Revise and Enlarged. Small 8vo, gs. 6d. cloth.
** This Work has been adopted as a Prize-book at South Kensington.

“ Contains a large amount of original matter, agreeably conveyed, and will be
found of value, as well by the young artist secking information as by the general
reader.” —Builder.

THE ART OF LETTER PAINTING MADE EASY.
By JAMES GREIG BADENOCH. Illustrated with 12 full-page En-
gravings of Examples, &c. 12mo, 1s. cloth. [ Fust published.




~ STANDARD WORKS ON BUILDING, &.

THE STUDENT’S GUIDE TO THE PRACTICE OF
MEASURING AND VALUING ARTIFICERS’ WORKS;
containing Directions for taking Dimensions, Abstracting the
same, and bringing the Quantities into Bill, with Table of Con-
stants, and copious Memoranda for the Valuation of Labour and
Materials in the respective trades of Bricklayer and Slater, Car-
penter and Joiner, Painter and Glazier, Paperhanger, &c. With
43 Plates and Woodcuts. By EDWARD DOBSON, Architect., New
Edition, re~-written with Additions, by E. WyNDHAM TARN, M.A.,
Architect. 8vo, 10s. 6d. cloth,

 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. ' —Engineering.

THE SCIENCE OF BUILDING : an Elementary Treatise on
the Principles of Construction. By E. WyNDHAM TARN, M.A,,
Architect. Illustrated with 47 Wood Engravings,. Demy 8vo,
price 8s. 6d. cloth.

B“ 2}" Y.ery valuable book, which we strongly recommend to all students.”—

41, .
“*No architectural student should be without this handbook of constructional
knowledge.”’—Archztect,

LOCKWOOD & CO.S BUILDER’S AND CONTRAC~
TOR’S PRICE BOOK-—with which is incorporated ATCHLEY’S,
and portions of the late G. R. BURNELL’S Builder’s Price Books
—for 1880, containing the latest prices of all kinds of Builders’
Materials and Labour, and in all Trades connected with Building ;
with many useful and important Memoranda and Tables ; Lists of
the Members of the Metropolitan Board of Works, of Districts,
District Officers, and District Surveyors, and the Metropolitan
Bye-laws, &c. &c. The whole revised and edited by Francis
T. W. MILLER, Atchitect and Surveyor, Icap. 8vo, strongly
half-bound, 4s.

THE HOUSE OWNER'’S ESTIMATOR ; or, What will it
Cost to Build, Alter, or Repair ? A Price Book adapted to the
Use of Unprofessional Pcople, as well as for the Architectural
Surveyor and Builder. By JAMES D. Siyon, A.R.I.B.A. Edited
and Revised by Francis T. W. MILLER, Swveyor. Second
Edition, carefully revised, with numerous Illustrations. Crown 8vo,
cloth, 3s. 6d.

THE POCKET ESTIMATOR FOR THE BUILDING
TRADES : Being an Easy Method of estimating the various
parts of a Building collectivcly, more especially applied to Car-
penters’ and Joiners’ work, priced according to the present value
of materials and labour. By A. C. BEATON, Author of ¢ Quan-
tities and Measurements.” Second Edition, carefully revised. 33
‘Woodcuts. Leather, waistcoat-pocket size, Is. 6d.

THE POCKET TECHNICAL GUIDE AND MEA-
SURER FOR BUILDERS AND SURVEYORS; containing
a Complete Explanation of the Terms used in Building Construc~
tion, Memoranda for Reference, Technical Directions for Measur-
ing Work in all the Building Trades, with a Treatise on the
Measurement of Timbers, and Complete Specifications for Houses,
Roads, and Drains. By A. C. BeatoN. Second Edition, with
19 Woodcuts. Leather, waistcoat-pocket size, Is. bd.

Lonnon : CROSBY LOCKWOOD & CO.. 7. Starronnrs’ Harr Sansw



' STANDARD WORKS ON BUILDING, &.

THE ELEMENTARY PRINCIPLES OF CARPEN-
TRY. ByTHomas TREDGOLD, C.E. Edited by PETER BARLOW,
F.R.S. Fifth Edition, corrected and enlarged. With 64 Plates
(11 of which now first appear in this edition), Portrait of the
Author, and several Woodcuts, In 1 vol. 4to, £1 §s. 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.’ —Buitlder,

‘¢4 Tredgold’s Carﬁéntry ' has cver held a high position, and the issue of the
fifth edition, in a still more improved and enlarged form, will give satisfaction to
a very large number of artisans who desire to raise themselves in their business,
and who seek to do so by displaying a greater amount of knowledge and intelli-
gence than their fellow-workmen. It is as complete a work as need be desired.”
—Mining Fournal,
THE TIMBER IMPORTER'S, TIMBER MER-
CHANT'S, AND BUILDER'S STANDARD GUIDE. By
R. E. GRaANDY. Second Edition revised, 12mo, 3s. 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,
ﬁt}luzzns,v cisterns, &c.—all that the class to whom it appeals requires.”’—Znglish

ec, HLc.

“The book has been carefully prepared, and it contains a number of useful tables,
and a variety of information about the timber trade, which, so faras we are aware, is
not to be found in an equally complete and compact form elsewhere'— K ngineering.

THE TIMBER IMPORTER’S AND SHIPOWNER’S
FREIGHT BOOK : Being a Comprehensive Sciies of Tables for
the Use of Timber Importers, Captains of Ships, Shipbrokers,
Builders, and all Dealers in Wood whatsoever. By WILLIAM
RiIcHARDSON, Timber Broker. Ciown 8vo, cloth, 6s.

PACKING CASE TABLES; showing the number of Super-
ficial Feet in Boxes or Packing-Cases, from six inches square and
upwards. By W. RICHARDSON, Timber Broker. Second
Edition, oblong 4to, 3s. 6d. cloth.

¢ Will save much labour and calculation to makers and users of packing-¢ases.”
—Grocer. “Invaluable labour-saving tables,”’—Zronmonger. )

THE COMPLETE MEASURER ; sctting 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,
&ec. ; 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 RiICHARD HORTON.
Third Edition, with considerable and valuable additions. 12mo,
§s., strongly bound in leather. )

THE CARPENTER’S 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 wori. A New Edition, revised by
ARTHUR ASHPITEL, F.S.A. Together with Practical Rules on
Drawing, by GEORGE PYNE. With 74 Plates, 4to, £1 15, cloth.

THE TIMBER MERCHANT'S AND BUILDER’S
COMPANION. Containing new and copious Tables. By
WiLLiaM DowsING, Timber Merchant, Hull, Third Edition,
revised and corrected. Crown 8vo, 3s. 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.”'—~Auil
Advertsser, '
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Tumber’s New Work on Water-Supply.

A COMPREHENSIVE TREATISE onthe WATER-SUPPLY
of CITIES and TOWNS. By WiLLiaM HuMBER, A-M. Inst,
C.E., and M. Inst. M.E, Illustrated with §0 Double Plates,
1 Single Plate, Coloured Frontispiece, and upwards of 250 Wood-
cuts, and containing 400 pages of Text, Imp. 4to, 6/ 6s. elegantly
and substantially half-bound in morocco.

List of Contents:—

1. Historical Sketch of some of the Machinery.—XII. Conduits.—XIII. Dis-
eans that have been adopted for the trnibution of Water.—XIV. M

[eters, Ser-

1pply of Water to Cities and ‘Towns,—

. Waterand the Foreign Matter usually
sociated with it.—Il1I. Rainfall and
vaporation.—IV. Springs and the water-
anng formations of various districts —
Measurement and Esumation of the
low of Water.—VI, On the Selection of
« Source of Supply.—VII. Wells,—
L1, Reservoirs.—-lgi. ‘The Purification
Water.—X. Pumps.—XI. Pumping

vice Pipes, and House Fittings.—XV. The
Law and Kconomy of Water Works,—
XVI. Constant and Intermittent Supply.
—XVII, Description of Plates.—Appen-
dices, giving Tables of Rates of Supply,
Velocities, &c. &e., together with Specifi-
cations of several Works illustrated, among
which will ba found :—Aberdeen, Bideford,
Canterbury, Dundee, Halifax, Lambeth,
Rotherham, Dublin, and others.

‘“ The most systematic and valuable work upon water supply hitherto produced in
nglish, or in any other language . . . . Mr. Humber's work 1s characterised almost
roughout by an exhaustiveness much more distinctive of French and German than
" English technical treatises.”— Enginecr.

Tumber's Great Work on Bridge Construction.

A COMFPLETE and PRACTICAL TREATISE on CAST and
WROUGHT-IRON BRIDGE CONSTRUCTION, includi
Iron Foundations. In Three Parts—Theoretical, Practical, an
Descriptive. By WiLLiAM HUMBER, A-M. Inst. C.E,, and M. Inst,
M.E. Third Edition, with 115 Double Plates. In 2vols. imp, 4to,
6/. 165, 6d. half-bound in morocco,
“* A book—and particularly a large and costly treatise like Mr. Humber's—which
35 reached its third edition may certainly be said to have established its own
putation,"—Engineering,
n
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Humber's Modern Eng

ngineering.

A RECORD of the PROGRESS of MODERN ENGINEER-
ING. First Series. Comprising Civil, Mechanical, Marine, Hy-

draulic, Railway, Bridge, and other Engineering Works, &e.
‘ ‘WiLLiaM HumBERr, A-M. Inst. C.E,, &c. Imp. 4to,

with

%{6 Double Plates, drawn to a large scale, and Portrait of John
awkshaw C.E., F.R.S., &c., and descriptive Letter-press, Speci-

fications, &c.

Victoria Station and Roof,
C. R. (8plates); Southport Pier (2 p]ates)
chtorm Statmn and Roof, L, C. & D. and
lates) ; Roof of Crcmome
Muslc Hall ridge over G. N. Railway;
Roof of Stnnon, utch Rhenish Rail |

to

*‘ Handsomely lithographed and prmted
preserve in a permanent form copies of the plans and specifications prepared for the

3L 35 half morocco,
Lzst g the Plates and Duzgmms

lates) ; Bridge over the Thames, West

ondon Extension Railwa; (s plates) ; Ar-
mour Plates ; Suspension nd e, Thames
4 plates): The Allen En uspension

ridge, Avon (3 plates F Undcrg'mund
Railway (3 plates).

1t will find favourwith many who desire

gutdance of the contractors for many important engineering works.”—Z£»gine

HUMBER’S RECORD OF MODERN LNGINEERING Second

Series.

Imp. 4to, with 36 Double Plates, Portrait of Robert Ste-

phenson, C.E., &c., and descriptive Letterpress, Specifications,

&e.

Birkenhead Docks, Low Water Basin
(15 plates) ; Charing Cross Station Root,

8 lewzy (3, plates) ; Digswell Via-
duct, . N. Railway; Robbery Wood
Viaduct, G. N, Railway ; Iron Permanent
Way ; Clydach Vladuct Merthyr, Tre-
degar, and Abergavenny Rallwa

3/ 3¢, half morocco.

List of the Plates and Dia,

rams.

Viaduct, Merthyr, Tredegar, and Aberga-
venny Railway; College Wood Viaduct,
Cornwall Raxlway Dublin Winter Palace
Roof (3 plates) ; Bndge over the Thames,
L. C. and D. Railway (6 plates); Albert
Harbour, Greenock (4 plates).

HUMBER’S RECORD OF MODERN ENGINEERING. Third
Series. Imp. 4to, with 40 Double Plates, Portrait of J. R. M‘Clean,
Esq., late Pres. Inst. C.E, and descriptive Letterpress, Specifica-

tions, &c.

3/, 35. half morocco.

List of the Plates and Diagram.

Main  DRAINAGE,
North Side.—Map showmg Interception
of Sewers ; Middle Level Sewer (2 plates);
Outfall Sewer, Bridge over River Lea (3

lates); Outfall Sewer, Bridge over Marsh
iane, North Woolwich Railway, and Bow

and Barking Railway Junction ; Outfall

Sewer, Bridge over Bow and Barkmg
Raitway (3 plates); Outfall Sewer,Bndge
over East Eandon ‘Waterworks' Feeder

(2 plates); Outfall Sewer, Reservoir (2
plates); Cutfall Sewer, Tumbling Bay
and Outlct, Qutfall Sewer, Penstocks.
South Side.—Outfall Sewer, Bermondsey

METROPOLIS, — | Branch (2 plates) Outfall Sewer, Reser-

voir and Outlet (4 plates) Outfall Sewer,
Filth Hoist; Sections of Sewers (North
and South Sldes)

THAMES EMBANKMENT.— Section of
River Wall; Steamboat Pier, Westminster
(2 plates); Lnndmg Stairs between Cha-
ring Cross and Waterloo Bridges ; York
Gate (2 plates) ; Overflow and Outlet at
Savoy Street Sewer (3 platcs) Steamboat
Pier, Waterloo Bridge (3 plates); Junc-
tion of Sewers, Plans and Sections ; Gullies,
Plans and Sections ; Rolling Stock Gra-
nite and Iron Forts.

HUMBER’S RECORD OF MODERN ENGINEERING. Fourth

Series.

Imp. 4to, with 36 Double Plates, Portrait of John Fowler,

Esq., late Pres. Inst. C.E, and descriptive Letterpress, Specifica-

tions, &c.

32 35 half morocco.

List of the Piat'f: and Diagvams.

Abbey Mills Pumping Station, Main '
Drainage, Metropolis (¢ plates); Barrow
Dacks platcs) Manguis V:aduct San-
tiago and Valpar:uso Railwa (z plntes)
Adam's Locomotive, St. Helen’s Canal
ll:ml;" h(z plnteé) H Cal'{m(lm Str(cet Sltauc;n

00 aring Cross Railway (3 plates;
Road Bndge over the Ri Lfo a a

. A

otamia ; Viaduct over the River Wye,
idland” Railway S3 tes); St German's
Viaduct, Cornwal ilway (2 plates);

Wrought-Iron zlmder for Diving Bell ;
Millwall Docke ( plates) Milroy’s Patent
Excavator, Metropolitan District Rulway
(6 plates) ; Harbours, Ports, and Break-
waters (3 plates)
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Strains, Formule & Diagrams for Caleulation of.

A HANDY BOOK for the CALCULATION of STRAINS
in GIRDERS and SIMILAR STRUCTURES, and their
STRENGTH ;consisting of Formulzzand Corresponding Diagrams,
with numerous Details for Practical Application, &c. B‘% WILLIAM
HuMBer, A-M. Inst. C.E,, &c. Third Edition. ith nearly
100 Woodcuts and 3 Plates, Crown 8vo, 7s. 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, H 's
volume is fully up to the times."—Engineering.

! The formulz are neatly expressed, and the diagrams good.”—d thensume,
Strazns.

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 8vo, 5s. cloth,
‘“ The student cannot find a better little book on this subject than that written by
Mr. Sheilds.”—Engineer.

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 BarrLow, F.R.S. A New Edition,
revised by his Sons, P. W, BarLow, F.R.S., and W, H, Barrow,
F.R.S. The whole arranged and edited by W. HuMBER, A-M.
Inst. C.E. 8vo, 400 pp., with 19 large Plates, 18s. cloth,
“The best book on the subject which has yet appesred. . . .. . We know of
no work that so completely fulfils its mussion.”~~English Mechanic.
‘*The standard treatise upon this particular subject,”—Engineer,

Strength of Cast Iron, &e.
A PRACTICAL ESSAY on the STRENGTH of CAST IRON
and OTHER METALS. By ThHomas TreEpcoLp, C.E. Fifth
Edition. To which are added, Experimental Researches on the
Strength and other Properties of Cast Iron, by E. HODGKINSON,
F.R.S. With 9 Engravings and numerous Woodcuts. 8vo, 12s.
cloth. *.* HODGKINSON’S RESEARCHES, separate, price 6s.

Hydraulics.
HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULA
for finding the Discharge of Water from Orifices, Notches, Weirs,
Pipes, and Rivers. ith New Formule, 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.LLA. Third Edition, carefully revised, with
considerable Additions, Numerous Illustrations. Cr. 8vo, 14s. cloth,
““Undoubtedly an exceedingly useful and elaborate compilation,”—J77oz.
** Alike valuable to students and engincers in practice.”—Mining Fowurnal,
River Engineering.
RIVER BARS: Notes on the Causes of their Formation, and on
their Treatment by ‘ Induced Tidal Scour,’ with a Description of
the Successful Reduction by this Method of the Bar at Dublin. By
1. J. MANN, Assistant Engineer to the Dublin Port and Docks
Board. With Illustrations. Roval 8vo. 75, 64. cloth, [Fust pubdished,
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Levelling.
A TREATISE on the PRINCIPLES and PRACTICE of
‘LEVELLING ; showing its Application to Purposes of Railway
snd Civil Engineering, in the Construction of Roads ; with Mr.
TeELFORD’S Rules for the same. By FrEDERICK W. SIiMwms,
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,

8s. 64. .cloth. *.» TRAUTWINE on Curves, separate, §s.
** The text-book on levelling in most of our engineering schools and colleges,”—
Engineer,

Practical Tunnelling.
PRACTICAL TUNNELLING : Explaining in detail the Setting
ovt of the Works, Shaft-sinking and Heading-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. DBy F. W. Simms, M, Inst. C.E. Third Edition, Revised
and Extended. By D. KINNEAR CLARK, M.L.C.E. Imp. 8vo,
with 21 Folding Plates and numerous Wood Engravings, 30s. cloth.

“ 1t has been regarded from the first as a text-book of the subject. . . . Mr. Clark
has added immensely to the value of the book.”—Engineer.
Steam.

STEAM AND THE STEAM ENGINE, Stationary and Port-

able. Being an Extension of Sewell’s Treatise on Steam. By D.

KINNEAR CLARK, ML.L.C.E. Second Edition. 12mo, 4s. cloth,
Civil and Hydraulic Engineering.

CIVIL ENGINEERING. By Henry Law, M. Inst. C.E,

Including a Treatise on Hydraulic Engineering, by GrorGEk R.

BurneLL, M.I.C.E. Sixth Edition, Revised, with {arge additions

on Recent Practice in Civil Engineering, by D. KiINNEAR CLARK,

M. Inst. C.E. 12mo, 7s. 64., cloth. [Fast published.
Gas-Lighting. .

COMMON SENSE FOR GAS-USERS : a Catechism of Gas-

Lighting for Householders, Gasfitters, Millowners, Architects,
Engineers, &c. By R. WiLsoN, C.E. 2nd Edition, Cr. 8vo, 2s. 6.

Bridge Construction in Masonry, Timber, & [ron.
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 HaskorL, C.E. Second Edition, with
the addition of 554 Estimates, and the Practice of Setting out Works,
with 6 pages of Diagrams, Imp. 4to, 2/. 12s. 64. half-morocco.

4 A work of the present nature by a man of Mr. Haskoll’s experience, must prove
invaluable. The tables of estimates considerably enhance its value, "==Engineering.
Earthwork.

RTHWORK 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
Cawmrin, C.E. Cr. 8vo, oblung, 5s. cloth,
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Tramways and their Working.
TRAMWAYS : their CONSTRUCTION and WORKING.
With Special Reference to the Tramways of the United Kingdom.
By D. KINNEAR CrLARK, M. Inst. C, E., Author of °Railway
Machinery,” &c., 2vols. 8vo, with Wood Engravings and thirteen
folding Plates, 30s. cloth.

*+* The Second or Supplementary Volume, recording analyti-
cally the Progress recently made in the Design and Construction
of Tramways, and in the Means of Locomotion by Mechanical
Power, may be had separately. With Wood Engravings. Large
Crown 8vo, 12s. cloth, [ Fust published.

«C All interested in tramways must refer to it, as all railway engineers have turned
to the author’s work ‘ Railway Machinery.” ”—T%e Engineer.

Pioneer Engincering.
PIONEER ENGINEERING. A Treatise on the Engineering
Operations connected with the Settlement of Waste Lands in New
Countries. By Epwarp Dosson, A.LC.E. With Plates and
Wood Engravings. Revised Edition. 12mo, 5s. cloth.

‘* A workmanlike production, and one without possession of which no man should
start to encounter the duties of a pioneer engineer.”-—.4 thenanm,

Steam Engine.
TEXT-BOOK ON THE STEAM ENGINE. By T. M.
. GOODEVE, M. A., Barrister-at-Law, Author of *‘ The Principles
of Mechanics,” ¢“The Elements of Mechanism,” &c. Third

Edition. With numerous Illustrations. Crown §vo, 6s. cloth.

““ Mr. Goodeve’s text-book is a work of which every young enginecer should pos-
sess himself."—Mining Fournal.

Steam.

THE SAFE USE OF STEAM : containing Rules for Unpro-

fessional Steam Users. Byan ENGINEER. 4th Edition. Sewed, 6d.
‘¢ If steam-users would but learn this little book by heart, boiler explosions would
become sensations by their ran_l.y.”—-Et.zgli.r/t Mechanic.

Mechanical Engineering.
MECHANICAL ENGINEERING : Comprising Metallurgy,
Moulding, Casting, Forging, Tools, Workshop Machincry, Mecha-
nical Manipulation, Manufacture of the Steam Engine, &c. By
Francis CamriN, C.E. 12mo, 3s. cloth boards.

Works of Construction.
MATERIALS AND CONSTRUCTION : a Theoretical and
Practical Treatise on the Strains, Designing, and Erection of
Works of Construction. By F. Campin,C. E. 12mo. 3s. 64. cl brds.

Ivon Bridges, Girders, Roofs, &e.
A TREATISE ON THE APPLICATION OF IRON
TO THE CONSTRUCTION OF BRIDGES, GIRDERS,
ROOFS, AND OTHER WORKS. By F.CawmrIN, C.E. 12mo, 3.

Bozler Construction.
THE MECHANICAL ENGINEER'S OFFICE BOOK ;
Boiler Construction. By NELsoN FoLeY, Cardiff, late Assistant
Manager Palmer’s Engine Works, Jarrow. With 29 full-page
Lithographic Diagrams, Folio 21s. half-bound, [ Jus? puddished,
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Obligue Avches. ” ~

A PRACTICAL TREATISE ON THE CONSTRUCTION of
OBLIQUE ARCHES. By Jou~ HART. 3rd Ed. Imp. 8vo, 8s.cloth.
Obligue Bridges.

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE

BRIDGES, with 13 large Plates. By the late GEO, WATSON

Buck,M.1I.C.E. Third Edition, revised by his Son, J. H. WATSON

Buck, M.I.C.E. ; and with the addition of Description to Dia-
ms for Facilitating the Construction of Oblique Bridges, by
. H, BArLow, M.I.C.E. Royal 8vo, 12s. 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.

Gas and Gasworks.
THE CONSTRUCTION OF GASWORKS AND THE
MANUFACTURE AND DISTRIBUTION OF COAL-GAS.
Originally written by SAMUEL HucuEes, C.E. Sixth Edition.
Re-written and much Enlarged, by WiLLIaAM RICHARDS, C.E.
With 72 Woodcuts. 12mo, §5s. cloth boards.

Waterworks for Cities and Towns.
WATERWORKS for the SUPPLY of CITIES and TOWNS,
with a Description of the Principal Geological Formations of Eng-
land as influencing Supplies of Water. By S. HUGHES. 4s. 64. cloth.

Locomotive- Engine Driving.

LOCOMOTIVE-ENGINE DRIVING ; a Practical Manual for
Engineers in charge of Locomotive Ingines, By MICHAEL
ReyNoLps, M.S.E., formerly Locomotive Inspector L. B. and
S. C. R. Fourth Edition, greatly enlarged. Comprising A
KEY TO THE LOCOMOTIVE ENGINE. With Illustra-
tions and Portrait of Authior.  Crown 8vo, 4s. 6d. cloth.

*“ 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.”"—ZEngineer.

The Engincer, Fiveman, and Engine-Boy.
THE MODEL LOCOMOTIVE ENGINEER, FIREMAN,
AND ENGINE-BOY : comprising a Historical Notice of the
Pioneer Locomotive Engines and their Inventors, with a project
for the establishment of Certificates of Qualification in the Running
Service of Railways. By MICHAEL REeyNoLps, Author of
¢ Locomotive- Engine Driving.”” Crown 8vo, 4s. 64. cloth.

* From the technical knowledge of the author it will appeal to the railway man of
to-day more forcibly than anythlng written b.y Dr. Smiles.”—~E nglish Mechasnic.
Stationary Engine Driving.

STATIONARY ENGINE DRIVING. A Practical Manual for
Engineers in Charge of Stationary Engines. By MICHAEL REY-
NoLDs (*The Engine-Driver's Friend”), Author of *Locoemo-
tive-Engine Drivi{}xg,” &c. With Plates and Woodcuts, and Steel
Portrait of James Watt. Crown 8vo, 45, 6. cloth,
Engine-Driving Life. :

ENGINE-DRIVING LIFE ; or Stirring Adventures and Inci-
dents in the Lives of Locomotive Engine.Drivers, By MICHAEL
ReyyoLps, Crown 8vo, 2s. cloth. [Fust published.
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Construction of Iron Beams, Pillars, &.
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. 3s
Fire Engincering.
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 CuArLES F, T. Young, C.E, With numerous Illustrations,
handsomely printed, 544 pp., demy 8vo, 1/. 4s. cloth,

‘“ We can most heartily commend this book.”—Engineering,

‘“Mr. Young’s book on ‘Fire Engines and Fire Brigades’ contains a mass of
‘information, which has been collected from a variety of sources. The subject is so
intensely interesting and useful that it demands consideration.”— Building News.

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 in Geodesy
and Practical Astronomy, By LIEUT.-GEN, FROME, R.E,, late In-
spector-General of Fortifications. Fourth Edition, Enlarged, and
partly Re-written. By CApTAIN CHARLES WARREN, R.E. With
19 Plates and 115 Woodcuts, royal 8vo, 16s. cloth,

Tables of Curves.

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, 3s. 64,
* Each table is printed on a small card, which, being placed on the theodolite, leaves
the hands free to manipulate the instrument,”—Engineer.
““Very handy ; a man may know that all his day’s work must fall on two of these
cards, which gc puts into his own card-case, and leaves the rest behind.”—

Engineering Fieldwork. LA thenem.

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 Supplement on WATERWORKS, SEWERS,
SEWAGE, and IRRIGATION. By W, Davis Haskory, C.E,
Numerous folding Plates. In1 Vol., demy 8vo, 1Z 5., cl. boards.

Large Tunnel Shafts.

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS.

A Practical and Theoretical Essay. By J. H. WarsoN Buck,

M. Inst. C.E., Resident Engineer, London and North-Western
Railway. Ilustrated with Folding Plates. Royal 8vo, 12s. cloth.

¢ Many of the methods given are of extreme practical value to the mason, and the
observations on the form of arch, the rules for ordering the stone, and the construc-
tion of the templates, will be found of considerable use, We commend the beok to
the engineering profession, and to all who have to build similar shafts.”—Building

News.
“ Will be regarded by civil engineers as of the utmost value, and calculated to save
much time meg obviate many mistakes. " ==Colliery Guardian.
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Survey Practice.
AID TO SURVEY PRACTICE: for Reference in Surveying,
Levelling, Setting-out and in Route Surveys of Travellers by Land
and Sea. With Tables, Illustrations, and Records. By Lowis
D’A. Jackson, A-M.LI.C.E. Author of ¢ Hydraulic Manual and
Statistics,” &c. Large crown, 8vo, 125, 64., cloth,

4 Mr. Jackson has produced a valuable wade-mecum for the surveyor. We can
recommend this book as containing an admirable supplement to the teaching of the
accomplished surveyor.”"—dA thenaum.

“* A general text book was wanted, and we are able to speak with confidence of
Mr. Jackson's treatise. . . . We cannot recommenrd to the student who knows
something of the mathematical principles of the subject a better course than to fortif
his practice in the field under a competent surveyor with a study of Mr. Jackson's
useful manual, The field records illustrate every kind of survey, and will be found
an essential aid to the student.”’—Building News.

“The author brings to his work a fortunate union of theory and practical expe-
rience which, aided by a clear and lucid style of writing, renders the book both a very
useful one and very agreeable to read.”"—Bwuilder,

Sanitary Work.
SANITARY WORK IN TIIE SMALLER TOWNS AND
IN VILLAGES. Comprising:—1. Some of the more Common
Forms of Nuisance and their Remedies ; 2. Drainage; 3. Water

Supply. Bly CHas, SLAGG, Assoc, Inst. C.E. Crown 8vo, 3s, cloth.
“A very useful book, and may be safely recommended. The author has had
practical experience in the works of which he treats.”—Builder.

Locomotives.

LOCOMOTIVE ENGINES, A Rudimentary Treatise on. Com-
g:rising an Historical Sketch and Description of the Locomotive
ngine. By G. D. DEmpseY, C.E. With large additions treat-
ing of the MODERN LocoMOTIVE, by D, KINNEAR CLARK, C.E,,
M.L.C.E,, Author of “ Tramways, their Construction and Working,”
&c., &c. With numerous Illustrations. 12mo. 3s. 6d. cloth boards.
“‘The student cannot fail to profit largely by adopting this as his preliminary text-
Look.”"—7ror and Coal Trades Review.
‘‘ Seems a model of wha'nt an elementary technical book should be.”—Acadenzy.
Fuels and therr Economy.
FUEL, its Combustion and Economy ; consisting of an Abridg-
ment of ‘A Treatise on the Combustion of Coal and the Prevention
of Smoke.” By C. W. WirLiams, A.I.C.E. With extensive
additions on Recent Practice in the Combustion and Economy of
Fuel—Coal, Coke, Wood, Peat, Petroleum, &c.; by D, Kin-
NEAR CLARK, C.E,, M\I.C.E, Second Edition, revised. With
numerous Illustrations. 12mo. 4s. cloth boards.

““ Students should buy the book and read it, as one of the most complete and satis-
factory treatises on the combustion and economy of fuel to be had."—ZEsngineer.

Roads and Streets.
THE CONSTRUCTION OF ROADS AND STREETS. In
Two Parts. 1. The Art of Constructing Common Roads. By
HeNrY Law, C.E. Revised and Condensed. II. Recent
Practice in the Construction of Roads and Streets: including
Pavements of Stone, Wood, and Asphalte. By D. KINNEAR
CLARK, C.E.,, M.I.C.E. Second Edit., revised, 12mo, §s. cloth.
*¢ A book which every borough surveyor and engineer must possess, and which will

be of considerable service to architects, builders, and property owners generally.”’—
Buslding News.
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Sewing Mackine (The). '
SEWING MACHINERY ; being a Practica]l Manual of the
Sewing Machine, comprising its History and Details of its Con-
struction, with full Technical Directions for the Adjusting of Sew-
ing Machines. By J. W. UxqQuuarT, Author of * Electro
Plating : a Practical Manual ;” ‘¢ Electric Light : its Production
ﬁnd (Iijsse.” With Numerous Illustrations. 12mo, 25, 6d4. cloth
oards.

Field-Book for Engineers.

THE ENGINEER’S, MINING SURVEYOR’S, and CON-
TRACTOR’S FIELD-BOOK. By W. Davis Haskorr, C.E,
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
Squareonly; Levelling with the Theodolite, Casting out and Re-
ducing Levels to Datum, and Plotting Sections in the ordinary
manner; Setting out Curves with the Theodolite 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 Offsets; and Earth-
work ’f"ables to 8o feet deep, calculated for every 6 inches in depth.
‘With numerous Woodcuts. 4th Edition, enlarged. Cr. 8vo.12s. 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.”—A thenaum.
* Cannot fail, from its portability and utility, to be extensively patronised by the
engineenng profession, "—Mining Fournal.

Larthwork, Measurement and Calculation of.

A MANUAL on EARTHWORK. By ALEX. {{ S. GRAHAM,
C.E., Resident Engineer, Forest of Dean Central Railway. With
numerous Diagrams, 18mo, 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.”—Ar#izan.

Drawing for Engineers, &c.
THE WORKMAN’'S MANUAL OF ENGINEERING
DRAWING. By JouN MaxtoN, Instructor in Engineering
Drawing, Royal Naval College, Greenwich, formerly of R. S. N. A.,
South Kensington. Fourth Edition, carefully revised. With upwards
of 300 Plates and Diagrams. 12mo, cloth, strongly bound, 4s,

*“ A copy of it should be kept for reference in every drawing office.”—ZEwgincering.,

“ Indispensable for teachers of engineering drawing.”—Mechanics' Magasine.

Wealés Dictionary of Terms.

A DICTIONARY of TERMS used in ARCHITECTURE,
BUILDING, ENGINEERING, MINING, METALLURGY,
ARCHAOLOGY, the FINE ARTS, &c. By JoHN WEALE.
Fifth Edition, revised by RoBerT HUNT, F.R.S., Keeper of Mining
Records, Editor of ¢ Ure’s Dictionary of Arts.” 12mo, 6s, cl. bds,

“ The best small technological dictionary in the language.”—drchsect.

‘ The 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 Fournal.

B3
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MINING, METALLURGY, ETC.

--..—’-———
Metalliferous Minevals and Mining.

A TREATISE ON METALLIFEROUS MINERALS AND
MINING. By D.C. Davigs, F.G.S., author of ‘‘ A Treatise on
Slate and Slate Quarrying.” With numerous wood engravings.
Second Edition, revised. Cr. 8vo. 125. 64. cloth.

“ Without question, the most exhaustive and the most practically useful work we
have seen ; the amount of information given is enormous, and it is given concisely
and intelligibly."—Mining Fournal.

¢ The volume is one which no student of mineralogy should be without.”—Colliery
Guardian.

‘“ The author has gathered together from all available sources a vast amount of
really useful information. As a history of the present state of mining throughout
the world this book has a real value, and it supplies an actual want, for no such infor-
mation has hitherto been brought together within such limited space,”—dAthenaurm.

Slate and Slate Quarrying.
A TREATISE ON SLATE AND SLATE QUARRYING,
Scientific, Practical, and Commercial. By D. C. Daviss, F.G.S.,
Mining Engineer, &c. With numerous Illustrations and Folding
Plates. Second Edition, carefully revised. 12mo, 3s. 64. cloth boards.
‘“ Mr. Davies has written a useful and practical hand-book on an important industry,
with all the conditions and details of which he appears familiar,”—ZEngineering.
““ The work is illustrated by actual practice, and is unusually thorough and lucid.
. Mr. Davies has completed his work with industry and skill.”"—ZBuilder.

Metallurgy of Ivon.

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. BAUVERMAN, F.G.S., Associate of the
Royal School of Mines. With numerous Illustrations. Fourth
Edition, revised and much enlarged,  12mo, cloth boards, 5s.

** Has the merit of brevity and conciseness, as to less important points, while all
material matters are very fully and thoroughly entered into,"—S? rd.

Manual of Mining Tools.

MINING TOOLS. For the use of Mine Managers, ents,
Mining Students, &c. By WirLLiAM MoORGANS, Lecturer on Prac-
tical Mining at the Bristol School of Mines. Volume of Text.
12mo, 3s. With an Atlas of Plates, containing 235 Illustrations.
4to, 6s. Together, 9s. cloth boards.

“ Students in the Science of Mining, and Overmen, Captains, Managers, and
Viewers may gain practical knowledge and useful hints by the study of Mr.
Morz’a.m: Manyal."— Colliery Guardian, .

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 %ro rties. By WILLIAM LINTERN, Mining and Civil
Engineer, VS}Zteh four Plates of Diagrams, Plans, &c., 12mo, 4. cloth.
¢ Contains much valuable information given in a small compass, and which, as far
a8 we have tested it, is thoroughly trustworthy."—/von and Coal Trades Review,

*+* The above, bound with THOMAN'S TABLES, (See page 20.)

Price 7s. 6d. cloth,




PUBLISHED BY CROSBY LOCKWOOD & CO. 11

Coal and Coal Mining. '

COAL AND COAL MINING : a2 Rudimentary Treatise on. By
WaARINGTON W. SMyTH, M.A., F.R.S., &c., Chief Inspector

of the Mines of the Crown. Fifth edition, revised and corrected.

12mo, with numerous Illustations, 4s. cloth boards.

‘! Every portion of the volume appears to have been prepared with much care, and
as an outhne 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 ?_aumal. .

Underground Pumping Machinery.
MINE DRAINAGE ; being a Complete -and Practical Treatise
on Direct-Acting Underground Steam Pumping Machinery, with
a Description of a large number of the best known Engines, their
General Utility and the Special Sphere of their Action, the Mode
of their Application, and their merits compared with other forms of
Pumping Machinery. By STEPHEN MICHELL, Joint-Authorof “ The
Cornish System of Mine Drainage.” 8vo, 15s.cloth, [ Fust published.

NAVAL ARCHITECTURE, NAVIGATION, ETC.

————

Pocket Book for Naval Architects & Shipbuilders.

THE NAVAL ARCHITECT’S AND SHIPBUILDER'S
POCKET BOOK OF FORMULA, RULES, AND TABLES
AND MARINE ENGINEER’S AND SURVEYOR’S HANDY
BOOK OF REFERENCE. By CLEMENT Mackrow, M. Inst.
N. A., Naval Draughtsman. Second Edition, revised. With
numerous Diagrams. Feap., 125, 64., strongly bound in leather.
Eshgmld be used by all who are engaged in the construction or design of vessels.”
_“"I‘wh,el'reg?s scarcely a subject on which a naval architect or shipbuilder can require
to refresh his memory which will not be found within the covers of Mr. Mackrow’s
book.”—English Mechanic.
““ Mr. Mackrow has compressed an extraordinary amount of information into this
useful volume.”"— 4 thenwun.

Grantham's Iron Ship-Building.

ON IRON SHIP-BUILDING; with Practical Examples and
Details. Fifth Edition. Imp. 4to, boards, enlarged from 24 to 40
Plates (21 quite new), including the latest Examples, Together
with separate Text, also considerably enlarged, 12mo, cloth limp,
By JOHN GRANTHAM, M. Inst, C.E., &c. 2/ 2s. complete.

“ Mr, Grantham’s work is of great interest. It will, we are confident, command an
extensive circulation among shipbuilders in general. hy order of the Board of Admi-
ralty, 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.”—Engineering.

Pocket-Book for Marine Engincers.
A POCKET-BOOK OF USEFUL TABLES AND FOR-
MULE FOR MARINE ENGINEERS. By FRANK PROCTOR,
A.LN.A, Second Edition, revised and enlarged. Royal 32mo,

leather, ‘gﬂt edges, with strap, 4s
“ A most useful companion to all marine engineers, ”—United Service Gasette,
“ Scarcely anything requirgd by & naval engineer appears to have been for-
gotten,”~—Jron.
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Light-Houses.
EUROPEAN LIGHT-HOUSE SYSTEMS ; being a Report of
a Tour of Inspection made in 1873. By Major GEOorGE H.
Ervior, Corps of Engineers, U.S.A. Illustrated by 51 En-
gravings and 31 Woodcuts in the Text. 8vo, 21s, cloth.

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 HaskoiL, C.E.
With 14 folding Plates, and numerous Woodcuts. 8vo, 12s. 64. cloth.

' A most useful and well arranged book for the aid of a student.”—Builder.

“ Of the utmost practical utility, and may be safely rec ded to all student
who aspire to become clean and expert surveyors.”—Mining Fournal.
Storms.

STORMS : their Nature, Classification, and Laws, with the
Means of Predicting them by their Embodiments, the Clouds.
By WiLL1AM Brasius. Crown 8vo, 105, 64, cloth boards.

Rudimentary Navigation.
THE SAILOR’S SEA-BOOK : a Rudimentary Treatise on Navi-
gation. By JAMES GREENWoOD, B.A, New and enlarged edition.
By W. H. RossEr. 12mo, 3s. cloth boards.

Mathematical and Nautical Tables.
MATHEMATICAL TABLES, for Trigonometrical, Astronomical,
and Nautical Calculations; to which is prefixed a Treatise on
Logarithms, By HENRY LAw, C.E. Together with a Series of
Tables for Navigation and Nautical Astronomy. By J. R.
YouNg, formerly Professor of Mathematics in Belfast College.
New Edition. 12mo, 4s. cloth boards,

Navigation (Practical), with Tables.
PRACTICAL NAVIGATION : consisting of the Sailor's: Sea-
Book, by JaAmMEs GREENwooD and W. H. ROSSER ; together
with the requisite Mathematical and Nautical Tables for the Work-
ing of the Problems. By HEnNry Law, C.E., and Professor
J. R. Young, Illustrated with numerous Wood Engravings and
Coloured Plates. 12mo, 7s. strongly half bound in leather.

WEALE'S RUDIMENTARY SERIES.

The following books in Naval Architecture, etc., are published in the
above series.

MASTING, MAST-MAKING, AND RIGGING OF SHIPS, By
RoBERT K1PPING, N.A., Fourteenth Edition, 12mo, 2s. 64, cloth.

SAILS AND SAIL-MAKING. Tenth Edition, enlarged. By ROBERT
KirpiNG, N.A. Illustrated. 12mo, 3s. cloth boards,

NAVAL ARCHITECTURE. By JamEes PEAKE. Fourth Edition,
with Plates and Diagrams. 12mo, 4s. cloth boards.

MARINE ENGINES, AND STEAM VESSELS. By ROBERT
Murray, C.E, Seventh Edition, 12mo, 3s, 64. cloth boards, -
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| Construction. —_—

THE SCIENCE of BUILDING: An Elementary Treatise on
the Principles of Construction. By E. WyYNDHAM TARN, M.A.,
Architect. With 58 Wood Engravings. 2nd Edition, revised and
enlarged. Crown 8vo, 7s 64. cloth.

** A very valuable book, which we strongly rec d to all stud Y—Builder.
‘“ No architectural student should be without this hand-book,”—Architect.

Villa Awchitecture. .

A HANDY BOOK of VILLA ARCHITECTURE ; being a
Series of Designs for Villa Residences in various Styles. ith
Detailed Specifications and Estimates. By C. WicKEs, Architect,
Author of ““ The Spiresand Towersof the Medizeval Churchesof Eng-
land,” &c. 31 Plates, 4to, half morocco, gilt edges, 12 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.

Useful Text-Book for Awchitects.

THE ARCHITECT'S GUIDE : Being a Text-book of Useful
Information for Architects, Engineers, Surveyors, Contractors,
Clerks of Works, &c. By FREDERICK ROGERS. Author of
¢¢Specifications for Practical Architecture,” &c. Cr. 8vo, 6s. cloth.
¢*As a text-book of useful information for architects, engineers, surveyors, &c., it
would be hard to find a hauldier’ or more complete little volume.”—Standard.
Taylor and Cresy’s Rome.
THE ARCHITECTURAL ANTIQUITIES OF ROME. By
the late G. L. TAYLOR, Esq., F.5.A., and EDWARD CREsY, Esq.
New Edition, Edited by the Rev, ALEXANDER TAYLOR, M. A. (son
of the late G. L. Taylor, Esq.), Chaplain {of Gray’s Inn, TRis 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/ 3s.
*.* Originally published in two volumes, folio, at 18/ 18s.

Vitruvius Awrchitecture.
THE ARCHITECTURE OF MARCUS VITRUVIUS
POLLIO. Translated by Josera Gwirt, F.5.A., F.R.A.S,
Numerous Plates. 12mo, cloth limp, §s.

The Young Architect’'s Book.
HINTS TO YOUNG ARCHITECTS. By GEorGE WIGHT-
WICK, Architect. New Edition, revised and enlarged. By G.
HusKISSON GUILLAUME, Architect. 12mo, cloth boards, 4s.

“Will be found an acquisition to pupils, and a copy ought to be counsidered as
necessary a purchase as a box of instruments."—A4»chitect.

““ A large amount of information, which young architects will do well to acquire, if
they wish to succeed in the eve:rydny work of their profession.”—Zngilish Mechanic,
Drawing for Builders and Students.

PRACTICAL RULES ON DRAWING for the OPERATIVE
BUILDER and YOUNG STUDENT in ARCHITECTURE,
By GEORGE PYNE, With 14 Plates, 4to, 75 64, boards,
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Cement.
PORTLAND CEMENT FOR USERS. By HeNrY FAlja,
A.M., Inst, C,E., with Illustrations. Crown 8vo. 3s. 6d. cloth.
A useful compendium of results for the practical builder and architect.”"—Build~

ng News.
7 ﬁemese-OwneVs 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. SimMon, A.R.L.B.A.
Edited and Revised by Francis T. W, MiLLER,” A.R.I.B.A,,
Surveyor. Third Edition, Revised. Crown 8vo, 3. 64., cloth.

““In two years it will repay its cost a hundred times over.”—Fie/d.

“ A very Knndy book for tKose who want to know what a house will cost to build,

alter, or repair,”—~—English Mechanic.

Boiler and Factory Chimneys.
BOILER AND FACTORY CHIMNEYS ; their Draught-power
and Stability, with a chapter on Lightning Conductors, By ROBERT
WirsoN, C.E. Crown 8vo, 3s. 64. cloth.

Civil and Ecclesiastical Building.

A BOOK ON BUILDING, CIVIL AND ECCLESIASTICAL,
Including CHURCH ResTorATION. By Sir EDMUND BECKETT,
Bart.,, LL.D., Q.C., F.R.A.S,, Chancellor and Vicar-General
of York. Author of *Clocks and Watches and Bells,” &c.
Second Edition, 12mo, §s. cloth boards.

*“ 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. '—Zismes. . .

““ We commend the book to the thoughtful consideration of all who are interested
in the bnilc.linz art.”"— Builder. 3
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. TaLBor BuUryY; The
PRINCIPLES of DESIGN in Architecture, by E. L, GARBETT.
In one volume, half-bound (pp. I,100), copiously illustrated, 12s.
* o Sold :eparate{y, in two vols., as_follows—
ANCIENT ARCHITECTURE. Containing Gwilt’s Vitruvius
and Aberdeen’s Grecian Architecture. Price 6s. half-bound.
N.B.—This is the only edition of VITRUVIUS procurable at a
moderate price.
MODERN ARCHITECTURE., Containing the Orders, by Leeds ;
The Styles, by Bury; and Design, by Garbett. 65, half-bound.

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 Enj vings.
By ErL1s A. DavipsoN. Third Edition, Revised. 12mo, 6s. cloth.

* Contains a mass of information of use to the amateur and of value to the practical
man,"~—English Mechanic.

-
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Plumbing. 5
PLUMBING ; aText-book to the Practice of the Art or Craft of the
Plumber., With chapters u&;m House-drainage, embodying the
latest Improvements, By W. P. BucHAN, Sanitary Engineer.
Third Edition, enlarged, with 300 illustrations, 12mo. 4s. cloth.

** The chapters on house-drainage may be usefully consulted, not only by plumbers,
but also by engineers and all engaged or interested in house-building.”~Zrox.

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.
Ilustrated by Precedents of Buildings actually executed by eminent
Architects and Engineers. By Professor THomAs L. DoNALD-
soN, M.LB.A. New Edition, in One large volume, 8vo, with
upwards of 1000 pages of text, and 33 Plates, cloth, 1/, 115, 64.

““In_this work forty-four specifications of executed works are given. . . . Dosald-
son’s Handbook of Specifications must be bought by all architects.”—Busider.

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. 8vo, 15s. cloth,

*4* A volumeof specifications of a practical character being greatly required, and the
old standard work of Alfred Barthclomcw being out of piint, the author, on the basis
of that Yvork,'lms produced the abo_ve.szbm t from 1’;'(;{1:4?.

Designing, Measuring, and Valuing.

THE STUDENT’S GUIDE to the PRACTICE of MEA.
SURINGand 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 ard Materials in the re-
spective Trades of Bricklayer and Slaier, Carpenter and Joiner,
I?;nter and Glazier, Paperhanger, &c. With 43 Plates and Wood-
cuts. Originally edited by EpwarD DoBsoN, Architect. New
Edition, re-written, with Additions on Mensuration and Construc-
tion, and useful Tables for facilitating Calculations and Measure-
ments. By E. WynpuaM TArN, M.A., 8vo, 10s. 6d. cloth.

* Well fulfils the promise of its title-page. Mr. Tarn’s additionsand revisions have
much increased the usefulness of the woﬁc"—Enginnn‘nx,

Beaton's Pocket Estimator.

THE POCKET ESTIMATOR FOR THE BUILDING
TRADES, being an easy method of estimatini 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. Waistcoat-pocket size. 15 64,

Beaton's Builders and Surveyors' Technical Guide.
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. 1Is 64, -
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Builder's and Contractor's Price Book.
LOCKWOOD & CO.’S BUILDER’S AND CONTRACTOR
PRICE BOOK, 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 F. T. W. MILLER
A.R.I.B.A, Fcap. half-bound, 4s.

CARPENTRY, TIMBER, ETC.

———
Tyedgold’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 whicl
is added an Essay on the Nature and Properties of Timber, &c..
with Descriptions of the Kinds of Wood used in Building ; alsc
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, Portrait of the Author, and
‘Woodcuts. 4to, published at 2/. 2s., reduced to 1/, §s. cloth,
“Qught 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 exccllence must commend it wherever skilful car-

pentry is concerned. The Author's principles are rather contirmed than impauwred by
time, The additional plates are of great intrinsic value.”"—B8uilding News.

Grandy's Timber Tables.
THE TIMBER IMPORTER'S, TIMBER MERCHANT’S,
and BUILDER’S STANDARD GUIDE. By Ricuarp E.
GRANDY.
2nd Edition, Carefully revised and corrected. 12mo, 3s. 6d. cloth.
* Everything it pretends to be: built up gradually, it leads one from a forest to a

r ,and torows in, asamakcweiiht, a host of material concemin; bricks, columns,
cisterns, &c.—all that the class to whom it appeals requires.”—English Mechanic,

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 &ILLIAM
RICHARDSON, Timber Broker. Crown 8vo, 6s, cloth,

Tables for Packing-Case Makers.

PACKING-CASE TABLES ; showing the number of Superficial
Feet in Boxes or Packing-Cases, from six inches square and

upwards. By W. RICHARDSON. Oblong 4to, 35, 6d. cloth.
* Invaluable Iab?u!-s;aving tables.~>lronmonger. B 403

Coack Building.
COACH BUILDING: A Practical Treatise, Historical and
Descriptive, containing full information of the various Trades and
Processes involved, with Hints on the proper keeping of Carriages,
&c. With 57 Illustrations. By JAMEs W. BURGEss. 12mo, 3.,
¢loth boards, [Fust published,
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Hovtow's Measurer.

THE COMPLETE MEASURER; setting forth the Measures

. ment of Boards, Glass, &c.; Unequal-sided, Square-sided, Oc-

\ tagonal-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 trees,

" &c.; also a Table showing the solidity of hewn or eight-sided

timber, or of any octagonal-sided column. By RicHARD HORTON,

Third edition, with considerable and valuable additions, ¥2mo,
strongly bound in leather, 5s.

Horton's Underwood and Woodland Tables.

TABLES FOR PLANTING AND VALUING UNDER-
WOOD AND WOODLAND ; also Lineal, Superficial, Cubical,
and Decimal Tables, &c. By R. HorRTON, 12mo, 2s. leather.

Nicholson's 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, 1/. 15 cloth,

Dowsing’s Timber Mevchant'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, also the relative Price that each size
bears per Lineal Foot to any given, Price per Petersburgh Standard
Hundred, &c., &c. Also a variety of other valuable information.
By WiLLiaM DowsING, Timber Merchant. Third Edition, Re-
vised. Crown 8vo, 3s. 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."—H#ll Advertiser.

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, Essay on the Strength of Timber, Remarks on the
Growth of Timber, &c. By W. Ric1iARDsON. Fcap. 8vo, 3s. 6d. cl.
Woodworking Maclinery.

WOODWORKING MACHINERY ; its Rise, Progress, and
Construction. With Hints on the Management of Saw Mills and
the Economical Conversion of Timber, lllustrated with Examples
of Recent Designs by leading English, French, and American
Engineers. By M. Powis BaLe, M.L.M.E, Large crown 8vo,
125, 64. cloth.

“ Mr. Bale is evidently an eapert on the subject, and he has collected so much
mformation that his book is all-sufficient for builders and others engaged in the con-
version of timber.” —Architect.

““The most comprehensive compendium of wood-working machinery we have

seen, The author is a thorough master of his subject.”—2Building News.
¥¢ 1t should be in the office of every wood-working factory.”—English Meckanic,
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. MECHANICS, ETC.
Turning. —

LATHE-WORK : a Practical Treatise on the Toals, Appliances,
and Processes employed in the Art of Turning. By PavuL N. His-
LUCK,. With numerous Illustrations drawn by the Author.
Crown 8vo, 5s. cloth. [Fust publisied.

* Evidently written from personal experience, and gives a large amount of just
that sort of information which beginncrs at the lathe require.” - Builder.
“ Expounds the art and mystery of the turner in an informative fashion.”—Sco#marn.

““ Mr. Hasluck’s book will be a boon to amateurs.”--drchitecs.

Mechanic’'s Workshop Companion.

THE OPERATIVE MECHANIC'S WORKSHOP COM-
PANION, and THE SCIENTIFIC GENTLEMAN’S PRAC-
TICAL ASSISTANT. By W. TEMPLETON. 12th Edit., with
Mechanical Tables for Operative Smiths, Millwrights, Engineers,
&c. ; and an Extensive Table of Powers and Roots, 12mo, §s. bound.

““ Admirably adapted to the wants of a very large class. It has met with great
in the engi ing 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.”—Bwilding News.

Engincer's and Mackinist’s Assistant.
THE ENGINEER’S, MILLWRIGHT’S, and MACHINIST'S
PRACTICAL ASSISTANT ; comprising a Collection of Useful
Tables, Rules, and Data. By WM. TEMPLETON. 18mo, 2s. 64.

“ A more suitable present to an apprentice to any of the mechanical trades could not

possibly be mc}e."—Bus’lding News.

Superficial Measurement,
THE TRADESMAN’'S GUIDE TO SUPERFICIAL MEA-
SUREMENT. Tables calculated from 1 to 200 inches in length,
by 1 to 108 inches in breadth. For the use of Architects, Engineers,
Timber Merchants, Builders, &c. By J. HAWKINGs. Fcp. 35, 64, cl.

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. Translated from the German,
with Notes, by Dr. PoLE, F.R.S. 8vo, 16s. 64. cloth,

Steam Boilers.
A TREATISE ON STEAM BOILERS: their Strength, Con-
struction, and Economical Working. By R. WiLson, C.E.
Fifth Edition. 12mo, 6s. cloth.

““ The best work on boilers which has come under our notice "—Engineering.
‘‘ The best treatise that has ever been published on steam boilers,”—Engineer.

Power in Motion.
POWER IN MOTION : Horse Power, Toothed Wheel Gearing,
Long and Short Driving Bands, Angular Forces, &c. By JAMEs
ARMOUR, C.E. With 73 Diagrams. 12mo, 3s., cloth.
Mechanics.

THE HANDBOOK OF MECHANICS., By DIoNvsius
LArDNER, D.C.L. New Edition, Edited and considerably En-.
larged, by BENjaMIN Loewy, F.R.A.S., &c., post 8vo, 65, cloth,

‘* Studiously popular . . . . The application of the various ches of physics to
the industrial arts is carefully shown.”'—Mining Yournal.

/
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MATHEMATICS, TABLES, ETC.

B s .
Gregory's Practical Mathematics. :
MATHEMATICS tor PRACTICAL MEN ; being a Common-
lace Book of Pure and Mixed Mathematics. - Designed chiefl
r 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,
revised by Prof. J. R, YOUNG. With 13 Plates. 8vo, 14 Is. cloth,

*‘ The engineer or architect will here find ready to his hand, rules for solving nearly
every mathematical difficulty that may arise in his practice.”—Builder.

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. 2nd Edit., revised and enlarged. 8vo, 10s. 64. cl.
““ Their accuracy has been certified by Prof. Airy, Astmnomer-ngnl.”—-Bm’ldtr.
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. 21st edition, with Tables of
Logarithms for the more Difficult Computations of the Interest of

Money, Discount,&c. By M. FEDOR THOMAN. 12mo. &s. 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 p cdition of eminent service.”—Enginecering.

Geometry for the Architect, Engineer, &.
PRACTICAL GEOMETRY, for the Architect, Engineer, and
Mechanic. By E. W.TARN,M.A,, Architect. Second Edition, with
Appendices on Diagrams of Strains and Isometrical projections,
Demy 8vo, 9s. cloth.

Mathematical Instruments.
MATHEMATICAL INSTRUMENTS: Their Construction,
Adjustment, Testing, and Use ; comprising Drawing, Measuring,
Optical, Surveying, and Astronomical Instruments. By J. F.
HEATHER, M.A. Enlarged Edition. 12mo, 5s cloth.

Weights, Measures, Moneys, &'c.
MEASURES, WEIGHTS, and MONEYS of all NATIONS,
and an Analysis of the Christian, Hebrew, and Mahometan
Calendars. Entirely New Edition, Revised and Enlarged. - By
W. 8. B. WoOLHOUSE, F.R.A.S, 12mo, 25 64, cloth boards.
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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
Usea.{or Mercantile and State Purposes, By FEDOR THOMAN,
of the'Société Crédit Mobilier, Paris, 3rd Edit., 12mo, 4+ 64. cl.

“ A very powerful work, and the Autbor has a very remarkable command of his
subject.”’—~Professor A. de Morgan.

Iron and Metal Trades Calculator.

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 1s. per cwt. to 1125 per
cwt., and from one farthing per lb. to 1s. per Ib. Each Table ex-
tends from one 1b. to 100 tons. By T. DOWNIE. 396 pp., 9s., leather.

“ A most useful set of tables, and will supply a want, for nothing like them before
existed.”"—Bu/lding News.

Iron and Steel,

‘IRON AND STEEL’: a Work for the Forge, Foundry,
Factory, and Office. Containing 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, Builders,
&c. By CHARLES HOARE, Author of ‘ The Slide Rule,” &c. Eighth
Edition. With folding Scales of *‘ Foreign Measures compared
with the English Foot,” and ‘‘fixed Scales of Squares, Cubes,
and Roots, Areas, Decimal Equivalents, &c.” Oblong, 32mo, 6s.,
leather, elastic-band.
‘“ For comprehensiveness the bov‘ak has not its equal.”— Iron.
Comprehensive Weight Caleulator.

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 1lh. to 15 tons, at 300 Pro-
gressive Rates, from 1 Penny to 168 Shillings per cwt., and con-
taining 186,000 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. New
Edition. Royal 8vo, 1/. §s., strongly half-bound.

Comprehensive Discount Guude.

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 Advancinga
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 1} to 9o per cent,,
Tables of Discount from 1} to 984 per cent., and Tables of Commis-
sion, &c., from } to 10 per cent. By HENRY HARBEN, Accountant,
New Edition, Demy 8vo, 1/, §s., half-bound.
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SCIENCE AND ART.

———

The Construction of the Organ.
PRACTICAL ORGAN BUILDING. By W. E. DICKsoN,
M. A., Precentor of Ely Cathedral. Crown 8vo, 5s. cloth.
““In many respects the book is the best that has yet appeared on the subject. We
cordially recommend it,” —English Mechanic.
“ Any practical amateur following the instructions here given might build an
organ to his entire satisfaction."—Leeds Mercury.

Dentistry.
MECHANICAL DENTISTRY. A Practical Treatise on the
Construction of the various kinds of Artificial Dentures. Com-
prising also Useful Formule, Tables, and Receipts for Gold
Plate, Clasps, Solders, etc., etc. By CHARLES HUNTER. With
numerous Wood Engravings. Crown 8vo, 7s. 6. cloth,

“The work is very practical.”"—Monthly Review of Dental Surgery.

““An authoritative treatise . . ... We can strongly recommend Mr. Hunter's
treatise to all students preparing for the profession ofg dentistry, as well as to every
mechanical dentist.”—Dwublin Fournal of Medical Science. [and Circular.

“The best book on the subject with which we are acquainted.”—Medical Press,

Brewing.
A HANDBOOK FOR YOUNG BREWERS. By HERBERT
Epwarnps WRIGHT, B.A. Crown 8vo, 3s. 6. cloth.
¢ A thoroughly scientific treatise in popular language. It is evident that the
author has mastered his subject in its scientific aspects,”—Morning Advertiser.
¢ 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.

Gold and Gold-Working.

THE GOLDSMITH’S HANDBOOK : containing full instruc-
tions for the Alloying and Working of Gold. Including the Art of
Alloying, Melting, Reducing, Colouring, Collecting and Refining.
The processes of Manipulation, Recovery of Waste, Chemical and
Physical Properties of Gold, with a new System of Mixing its
Alloys ; Solders, Enamels, and other useful Rules and Recipes, &c.
By GEORGE E. GEE, Goldsmith and Silversmith. Second Edition,
considerably enlarged. 12mo, 3s. 64. cloth boards.
*The best work yet printed on its subject for a reasonable price. ’ —Feweller.
““ We consider that the trade owes not a httle to Mr. Gee, who has in two volumes
compressed almost the whole of its literature, and we doubt not that many a young
beginner will owe a part of his future success to a diligent study of the pages which
are peculiarly well adapted to his use.”—Clerkenwell Press.
“Essentially a practical manual, well adapted to the wants of amateurs and
apprentices, containing trustworthy information that only a practical man can
supply.”—English Mechanic.

Stlver and Stlver 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
reparation of imitation alloys, &c. By GEORGE E. GEE,
jeweller, &e, 12mo, 3s. 64. cloth boards.

“ The chief merit of the work is its practical character. The workers in the trade
will speedily discover its merits when they sit down to study it.”—English Mechanic,
“ﬁais work forms a valuable sequel to the author's Practical Goldworker, and

supplies a want long felt in the silver trade.”—Silversmith's Trade Fournal,
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Electric Lighting.
ELECTRIC LIGHT : Its Production and Use, embodying plain
Directions for the Working of Galvanic Batteries, Electric Lamps,
and Dynamo-Electric Machines. By J. W. UrqQuuarT, C. E,
Author of ‘¢ Electroplating : a Practical Handbook.” Edited by
F. C. Wess, M.I.C.E.,, M.S.T.E. With 94 Illustrations.

Crown 8vo, 7s. 6d. cloth.

““ It is the only work at present available, which gives a general but concise history
of the means (which have been adopted up to the present time in producing the
electric light.”—Metropolitan.

“ Au important addition to the literature of the electric light. Students of the
subject should not fail to read it,"—Colliery Guardian.

Electroplating, &.
ELECTROPLATING: A Practical Handbook. By J. W.
URQUHART, C.E. Crown 8vo, 35s. cloth.

“ A large amount of thoroughly practical information.”—Zelegraphic Fournal.

““ An excellent practical manual.”"—Engineering.

“The information given appears to be based on direct personal knowledge. . . .
Its science is sound, and the style is always clear.” —A thenaum:.

““ Any ordinarily intelligent” person may become an adept in electro-deposition
wi;h a I}ery little science indeed, and this is the book to show him or her the way.”
——SUutiaey,

“The volume is without a rival in its particular sphere.”—Design and Work.

Electrotyping, &
ELECTROTYPING : a Practical Manual on the Reproduction
and Multiplication of Printing Surfaces and Works of Art by the
Electro-deposition of Metals. By J. W. UrqQunarT, C.E.
Crown 8vo, §s. cloth, [Fust published.

“Will serve as a guide, not only to beginners in the art, but to those who still
practise the old and imperfect methods of electrotyping.”—Z7on.

“The book throughout is entirely practical, s ﬁncid and clear in style, and the
minutest details are so stated that amateurs will find no difficulty whatever in follow-
ing them out. We have no hesitation in recommending it as a rcliable work.”—
Paper and Printing Trades Yournal,

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
Rg.‘yn.l 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/ 10s.

Field Fortification.
A TREATISE on FIELD FORTIFICATION, the ATTACK
of FORTRESSES, MILITARY MINING, and RECON-
NOITRING. By Colonel 1. S. MacauLAy, late Professor o1
Fortification in the R, M. A., Woolwich. Sixth Edition, crown
8vo, cloth, with separate Atlas of 12 Plates, 125, 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, & By J,
W. StATER., Post 8vo, 75 64, cloth,
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The Alkali Trade—Sulphuric Acid, Se.

A MANUAL OF THE ALKALI TRADE, including the
Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching
Powder. By JounN Lomas, Alkali Manufacturer, Newcastle-upon-
Tyne and London. With 232 Illustrations and Working Draw-

ings, and containing 386 pages of text. Super-royal 8vo,

2/ 125, 6d. cloth, Sust published.

This work provides (1) @ Complete Handbook for intending Alkals and Sulphuric
Acid Manufacturers, and for those already in the field who desive to improve their
plant, or to become practically acquainted with the latest processes and developments

of the trade ; (2) @ Handy Volume whick Manufacturers can put into the hands of
their Managers and Foremen as a use¢ful guide in their datly vounds of duty.

SyNorsis oF CONTENTS,

Chap. 1. Choice of Site and General
Plan of Works—II. Sulphuric Acid—
111. Recovery of the Nitrogen Com-
pounds, and l%rea\tme’nt of Small Pyrites
~—1V, The Salt Cake Process—V. Legis-

lation upon_the, Noxious Vapours Ques- |

tion—V1. The Hargreaves' and Jones'
Processes—VII. The Balling Process—
VI1II. Lixiviation and Salting Down—

1X. Carbonating or Finishing—X. Soda
Crystals — XI. Refined Alkali — XII.
Caustic Soda — XI1II. Bi-carbonate of
Soda — XIV. Bleaching Powder — XV.
Utilisation of Tank Waste—XV1. General
Remarks-——Four Appendices, treating of
! Yields, Sulphuric Acid Calculations, Ane-
mometers, and Foreign Legislation upon
the Noxious Vapours Question,

““The author has given the fullest, most practical, and, to all concerned in the
alkali trade, most valuable mass of information that, to our knowledge, has been
published in any language.”—ZEngineer.

* This book is written by a manufacturer for manufacturers. The working details
of the most approved forms of apparatus are given, and these are accompanied by
no less than 232 wood engravings, all of which may be used for the purposes of con-
struction. Every step in the manufacture is very fully described in this manual, and
each improvement explained. Everything which tends to introduce economy into
the technical details of this trade receives the fullest attention. The book has been
produced with great completeness.”—dA theneawm.

““The author is not one of those clever compilers who, on short notice, will ‘read
up’ any conceivable subject, but a practical man in the best sense of the word. We
find here not merely a sound and luminous explanation of the chemical principles of
the trade, but a notice of numerous matters which have a most important bearing
on the successful conduct of alkali works, but which are generally overlooked b
even the most experienced technological authors. This most valuable book, whic
we trust will be generally appreciated, we must pronounce a credit alike to its author
and to the enterprising firm who have undertaken its publication."—C#hesmical
Review.

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. Noap, Ph. D,, F.R.S.
With nunterous Illustrations. Cr. 8vo, 12s. 6d. cloth.
““We recommend this book to the careful sal of ;

affirmed 1o be of universal interest, and we stm‘:‘e;r rlcc%msnv:;% 3:‘ io iotu:n:eyndb:nt:t:lz

5;:!;_, %ﬂ: pensable to the h ife as to the pharmaceutical practitibner, "=

‘¢ Essential to the analysts appointed under the new Act. The most recent results
are given, and the work 15 well edited and carefully written."—Natwre,
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Dr. Lardner's Museum of Science and Art.

THE MUSEUM OF SCIENCE AND ART. Edited by
DiIoNYsIUS LARDNER, D.C.L., formerly Professor of Natural Phi-
losophy and Astronomy in University College, London. With up-
wards of 1200 Engravings on Wood. In 6 Double Volumes.
Price £1 1s.,, in a new and elegant cloth binding, or handsomely
bound in half morocco, 31s. 64.

OPINIONS OF THE PRESS.

““ This series. besides aﬁ'ordingfpopular but sound instruction on scientific subjects,
with which the humblest man in the country ought to be acquainted, atso undertakes
that teachirﬁ of ‘common things’ which every well-wisher of his kind is anxious to
promote. any thousand copies of this serviceable publication have been dprinted,
n the belief and hope that the desire for instruction and improvement widely pre-
vails; and we have no fear that such enlightened faith will meet with disappoint-
ment,”~~ Times.

“ A cheap and interesting publication, alike informing and attractive. The papers
combine subjects of importance and great scientific knowledge, considerable induc-
tive powers, and a popular style of treatment.”—Spectator.

**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 s0 many ages and classes as a valuable present.,”—Zxaminer.

* . Separate books formed from the above, suitable for Workmen's
Libraries, Science Classes, &c.

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. 2o1 Illustrations, cloth gilt, 25, 64,

POPULAR PHYSICS. Containing Magnitude and Minuteness, the
Atmosphere, Meteoric Stones, Popular Fallacies, Weather Prog-
nestics, the Thermometer, the Barometer, Sound, &c. 85 Illus-
trations, cloth gilt, 25, 64.

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, 4s. 64,

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, 1s. 64.
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Dr. Lardner's Handbooks of Natural Philosophy.

** The following five volumes, though eack is Complete in itself, and to be prur
chased .j;pamtcly, Sorm A ComrLETRE COURSE OF NATURAL PHILOSOPHY, and are
intende ’{‘/br the general rveader who desires to attain accurale knowledge of the
various rtments of Physical Science, without pursuing them according to the
more profound methods of mathematical investigation. The style is studiows
popular, It has been the author's aim to supply Manuals such as are vequived
the Student, the Engineer, the Artisan, and the superior classes i Schools,

THE HANDBOOK OF MECHANICS. Enlarged and almost
rewritten by BENjamMIN LoEwy, F.R.A.S. With 378 Illustra-
tions. Post 8vo, 6s. cloth.

““The perspicuity of the original has been retained, and chapters which had
become obso?ete, ave been replaced by others of more modern character. The
explanations throughout are studiously po?ular, 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 Fournal.

THE HANDBOOK of HYDROSTATICS and PNEUMATICS.
New Edition, Revised and Enlarged by BENjAMIN LoEwy,
F.R.A.S. With 236 Illustrations. Post 8vo, 5s. 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. ) .
THE HANDBOOK OF HEAT. Edited and almost entirely

Rewritten by BeEnyjamin LoEwy, F.R.A.S., etc. 117 Illustra-
tions. Post 8vo, 6s. cloth.

*“The style is always clear and precise, and conveys instruction without leaving
any cloudiness or lurking doubts behind.”~—Engineering., . .

THE HANDBOOK OF OPTICS. New Edition. Edited by
T. OLVER HARDING, B.A. 298 Illustrations. Post 8vo, 5s. cloth.

“ Written by one of the ablest English scientific writers, beautifully and elaborately
illustrated.”— Mechanics' Magazine.

THE HANDBOOK OF ELECTRICITV, MAGNETISM, and
ACQUSTICS. New Edition. Edited by GEo. CAREY FOSTER,
B.A., F.C.S. With 400 Illustrations. Post 8vo, §s. 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 R eview,

Dr. Lardner's Handbook of A stronomy.

THE IIANDBOOK OF ASTRONOMY. Forming a Com-
panion to the ‘“ Handbooks of Natural Philosophy.” By DionNy-
s1Us LARDNER, D.C.L., formerly Professor of Natural Philosophy
and Astronomy in University College, London, Fourth Edition.
Revised and Edited by EpwiN DuNkiIN, F.R.S., Royal Observa-
tory, Greenwich. With 38 Plates and upwards of 100 Woodcuts.
In 1 vol., small 8vo, 550 pages, gs. 64., cloth.

““ Probably no other book contains the same amount of information in so com-
pendious and well-arranged a form—certainly none at the price at which this is
offered to the public.”—A thenansn.

*¢ We can do no other than pronounce this work a most valuable manual of astro-
nomy, and we strongly recommend it to all who wish to acquire a general—but at
the same time correct—acquaintance with thissublime science.”—Quarterly Yournal
of Science. ’

Dr. Lardner's Handbook of Animal Physics.
THE HANDBOOK OF ANIMAL PHYSICS, By Dr.
LARDNER., With §20 Illustrations. New edition, small 8vo,

cloth, 732 pages, 7s. 64.
¢ We have no hesitation in cordially recommending it."—ZEducational Times.
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Dr. Lardner's School Handbooks.
NATURAL PHILOSOPHY FOR SCHOOLS. By Dr, LARDNER.
328 Illustrations.  Sixth Edition. 1 vol. 3s. 62. cloth,
o« Conms in clear and precise terms, general notions of all the principal divisions
of Physi cience."—Britisk 8uart:rly Review.
ANIMAL PHYSIOLOGY FOR SCHOOLS. By DR, LARDNER.
‘With 190 Illustrations. Second Edition. 1 vol. 3s. 64. cloth,
““Clearly written, well arranged, and excellently illustrated."—Gardexers’ Chronicle.

Dr. Lardner's Electric Telegraph.

THE ELECTRIC TELEGRAPH. By Dr. LARDNER., New
Edition. Revised and Re-written, by E, B. BRIGHT, F.R.A.S,
140 Illustrations, Small 8vo, 2s5. 64. cloth,
““One of the most readable books extant on the Electric Telegraph.”—Eng, Mechanic,
Electricity.
A MANUAL of ELECTRICITY ; including Galvanism, Mag-
netism, Diamagnetism, Electro-Dynamics, Magneto-Electricity, and
the Electric Telegraph. By HEnry M. Noap, Ph.D., F.C.S.
Fourth Edition, with 500 Woedcuts. 8vo, 1/. 4s. cloth,

*‘The accounts given of electricity and galvanism are not only complete in a scientific
sense, but, which 1s a rarer thing, are popular and interesting,”—Lasnce?,

Text-Book of Electricity.

THE STUDENT’S TEXT-BOOK OF ELECTRICITY, By
HEeNRrRY M. Noap, Ph.D., F.R.S...F.C.S. New Edition, care-
fully Revised. With an Introduction and Additional Chapters
by W. H. PrekcE, M.I.C.E., Vice-President of the Society of
Telegraph Engineers, &c. With 470 Illustrations. Crown 8vo,
125, 6d. cloth.

“A reflex of the existing state of Electrical Science adapted for students.”—
W. H. Preece, Esq., vide “ Introduction.”

“We can recommend Dr. Noad'’s book for clear style, great range of subject, a
good index, and a plethora of woodcuts. Such collections as the present are indis-

sable,”"—.d thencume. i

““ An admirable text-book for every student—beginner or advanced—of electricity.”
—Engincering.

“ Recommended to students as one of the best text-books on the subject that they
canhave. Mr Preece appears tohave introduced all the newest inventions in the shape
of telegraphic, telephonic, and electric-hghting apparatus.”— English Mechanic,

*“The work contains everything that the student can require.”—dcademy.

“One of the best and most useful compendiums of any branch of science in our
literature.”" —Iron.

“Under the editorial hand of Mr. Preece the late Dr. Noad’s text-book of elec.
tricity has grown into an admirable handbook.”~Westminster R cview.

Carriage Building, &
COACH BUILDING: a Practical Treatise, Iistorical and
Descriptive, containing full information of the various Trades and
Processes involved, with Hints on the proper Keeping of Carriages,
&c, With g7 Illustrations. By JAMES W. BURGESS. 12mo, 3s.
cloth boards. [ Sust published,

Geology and Genesis.

"THE TWIN RECORDS OF CREATION ; or, Geology and
Genesis, their Perfect Harmony and Wonderful Concord. By
GrorRGE W. VicTOR LE VAUX. Fcap. 8vo, §s. cloth,

** A valuable contribution to the evidences of revelation, and disposes ve 1
sively of the arguments of those who would set God’s Works against 00'35. Word,
No real difficulty is shirked, and no sophistry is left unexposed.”~Z%s Rock,
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Science and Scripture.
SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT
ANTAGONISTIC TO IT; being a Series of Essays on—I.
Alleged Di ancies; 2. The Theory of the Geologists and
Figure of the Earth; 3. The Mosaic Cosmogony ; 4. Miracles in
eneral—Views of Hume and Powell ; 5. The Miracle of Joshua—
iews of Dr, Colenso: The Supematurally Impossible ; 6. The
Age of the Fixed Stars, &. By Prof. J.R. YouNG. Fcap. 5. ¢l
Geology.
A CLASS-BOOK OF GEOLOGY: Consisting of Physical
Geology,” which sets forth the Leading Principles of the Science ;
and ‘“Historical Geology,” which treats of the Mineral and Organic
Conditions of the Earth at each successive epoch, especial reference
being made to the British Series of Rocks, By RALPH TATE,
‘With more than 250 Illustrations. Fcap. 8vo, 5s. cloth.

Practical Philosophy.

A SYNOPSIS OF PRACTICAL PHILOSOPHY. By Rev,
JouN CARR, M.A,, late Fellow of Trin. Coll., Camb. 18mo, 5s. cl.

Mollusca. .

A MANUAL OF THE MOLLUSCA; being a Treatise on
Recent and Fossil Shells. By Dr. S. P. Woobwarp, 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, 7s. 64. cloth.

Clocks, Waltches, and Bells.

RUDIMENTARY TREATISE on CLOCKS, and WATCHES,
and BELLS. By Sir EpMuNnD BeckETT, Bart, (late E. B.
Denison), LL.D., Q.C., F.R.A.S. Sixth edition, revised and en-
larged. Limpcloth (No. 67, Weale’s Series), 4s. 6d.; clothbds. §s. 6.
‘““Asa g(e)spular and practical treatise it is unapproached.”—English Mechanic.
““The t work on the subject probably extant. The treatise on bells is un«
doubtedly the best in the language. ”— Engineering.
““The only modern treatise on clock-making.” —Horological Yournal,
Grammar of Colouring.
A GRAMMAR OF COLOURING, applied to Decorative
Painting and the Arts. By GEORGE FIELD. New edition, en-
larged. By ELLis A, Davipson. With new Coloured Diagrams
and Engravings. 12mo, 3s. 64. cloth,
“ The book is & most useful #éswsmé of the properties of pigments.”—Builder.
Pictures and Painiers.

THE PICTURE AMATEUR’S HANDBOOK AND DIC.
TIONARY OF PAINTERS: A Guide for Visitors to Picture
Galleries, and for Art-Students, including methods of Painting,
Cleaning, Re-Lining, and Restoring, Principal Schools of Painting,
Copyistsand Imitators. By PHILIPPE DARYL, B.A. Cr.8vo,3s.64.cl.

Woods and Marbles (Imatation of ).
SCHOOL OF PAINTING FOR THE IMITATION OF
WOODS AND MARBLES, as Taught and Practised by A, R.
and P. VAN DER Buga, Directors of the Rotterdam Painting
Institution. Illustrated with 24 full-size Coloured Plates; also
12 Plain Plates, comprising 154 Figures. Folio, 2/, 125, 6d. bound.
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Delamotte' s Works on Illumination & Alpkabets.
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,

‘¢ The examples of ancient MSS. recommended to the student, which, with much

cod sense, the author chooses from collections accessible to all, are selected with
judgment and knowledge, as well as taste.”—dA thenzum.

ORNAMENTAL ALPHABETS, ANCIENT and MEDIXAVAL ;
from the Eighth Century, with Numerals ; including Gothic,
Church-Text, German, Italian, Arabesque, Initials, Monograms,
Crosses, &c. Collected and engraved by F. DELAMOTTE, and
printed in Colours, New and Cheaper Edition. Royal 8vo,
oblong, 2s. 64. ornamental boards.

“ For those who insert enamelled sentences round gilded chalices, who blazon shop
legends over shop-doors, who letter church walls with pithy sentences from
Decalogue, this book will be useful.”—dA thenaunt.

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA-
MENTAL ; including German, Old English, Saxon, Italic, Per-

ective, Greek, Iebrew, Court Hand, Engrossing,, Tuscan,
ﬁ)iband, Gothic, Rustic, and Arabesque, &c., &c. Collected and
engraved by F. DELAMOTTE, and printed in Colours. New and
Cheaper Edition. Royal 8vo, oblong, 2s. 64. ornamental boards.

‘* There is comprised in it every possible shape into which the letters of the alphabet
and numerals can be formed.”—S/andard,

MEDIAVAL ALPHABETS AND INITIALS FOR ILLUMI-
NATORS. By F. DELAMOTTE. Containing 21 Plates, and
Illuminated Title, printed in Gold and Colours, With an Intro-
duction by J. WILLIs BROOKS. Small 4to, 6s. cloth gilt.

THE EMBROIDERER’S BOOK OF DESIGN ; containing Initials,
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias-
tical Devices, Medizval and Modern Alphabets, and National
Emblems, Collected and engraved by F. DELAMOTTE, and
printed in Colours. Oblong royal 8vo, 1. 64, ornamental wrapper.

Wood-Carving.
INSTRUCTIONS in WOOD-CARVING, for Amateurs; with
Hints on Design. By A Lapv. In emblematic wrapper, hand-
somely printed, with Ten large Plates, 2s. 64.

“The handicraft of the wood-carver, so well as a book can impart it, may be learnt
from ‘ A Lady's’ publication.”—A4 thenazum.

Popular Work on Painting.
PAINTING POPULARLY EXPLAINED; with Historical
Sketches of the Progress of the Art. By THoMAS JoHN GULLICK,
Painter, and JouN Timss, F.5,A, Fourth Edition, revised and
enlarged. With Frontispiece and Vignette. In small 8vo, 6s. cloth,
* X This Work has been adopted as a Prize-book in the Schools of
Art at South Kensington.
“ Contamns a large of original , agreeably conveyed.”~Buelder.
“ Much may be leamed, even by those who fancy they do not require to be taught,
from the careful perusal of tiﬁsunpuwndingbutcompnhmivenuﬁu"—.d#?uml:
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Youatt and Burn's Complete Grazier.

THE COMPLETE GRAZIER, and FARMER’S and CATTLE.
BREEDER’S ASSISTANT. A Compendium of Husbandry.
By WiLLiam Youvarr, Esq., V.5. 12th Edition, very con-
siderably enlarged, and brought up to the present requirements of
agricultural practice. By ROBERT ScoTT BURN. One large 8vo.
volume, 860 pp. with 244 Illustrations, 12 1s. half-bound.

‘* The standard and text-book, with the farmer and gratier,"—Farmer’s Magazine.

““ A treatise which will remain a standard work on the subject as long as British
agriculture endures.”—Mar»k Lane Express.

History, Structure, and Diseases of Sheep.
SHEEP; THE HISTORY, STRUCTURE, ECONOMY,
AND DISEASES OF. By W. C. SpooNER, M.R.V.C,, &c.
Fourth Edition, with fine engravings, including specimens of New
and Improved Breeds. 366 pp., 4s. cloth.

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. By JoHN EWART.
Numerous Illustrations. Cr. 8vo, 5s. cloth.

“ A compact and handy volume on the meat question, which deserves serious and
thoughtful consideration at the present time.”"—Meat and Provision Trades’ Review.

Donaldson and Burr's Suburban 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 R. ScorT BURN. With Illustrations. Second
Edition. 12mo, 4s. cloth boards,

Modern Farming.

OUTLINES OF MODERN FARMING. By R. Scort BurN.

Soils, Manures, and Crops—Farming and Farming Economy—

Cattle, Sheep, and Horses—Management of the Dairy, Pigs, and

kA TIPS Py FTazoat 0 0 O T Tt ate O New Editioh.
125,

o . . prevent a farmer
from going far wrong in any of his operations.”~Observer.

Kitchen Gardening.
KITCHEN GARDENING MADE EASY. Showing how to
repare and lay out the ground, the best means of cultivating every

nown Ve&;table and Herb, etc. By GEORGE M. F. GLENNY,
12mo, 2. cloth boards,
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The Management of Estates.
LANDED ESTATES MANAGEMENT : Treating of the
Varieties of Lands, Methods of Farming, the Setting-out of Farms,
Construction of Roads and Farm Buildings, of Waste or Un-
productive Lands, Irrigation, Drainage, &, By R. ScoTt BURN.
Second Edition, 12mo, 3s. cloth.

‘“A complete and comprehensive outline of the duties appertaining to the manage-

ment of landed estates.'’— Fowrnal of Forestry.

The Management of Farms.
OUTLINES OF FARM MANAGEMENT, and the Organiza-
tion of Farm Labour. Treating of the General Work of the Farm,
Field, and Live Stock, Details of Contract Work, Specialties of
Labour, Economical Management of the Farmhouse and Cottage,
Domestic Animals, &c. By ROBERT ScorT BURN, 12mo, 35

Management of Estates and Farmes.
LANDED ESTATES AND FARM MANAGEMENT. By
R. Scorr BurN, With Illustrations. Consisting of the above
Two Works in One vol., 6s. half-bound.

English Agriculture.
THE FIELDS OF GREAT DBRITAIN. A Text-book of
Agriculture, adapted to the Syllabus of the Science and Art
Department. For Elementary and Advanced Students. By
Hvucn CrLEMENTs (Board of Trade). With an Introduction by
H. KAINs-JACKSON. 18mo, 2s5. 64. cloth. [Fuest published.

¢ A clearly written description of the ordinary routine of English farm-life.”—Zand.

““ A carefully written text-book of Agriculture.”— thencenumn.
‘“ A most comprehensive volume, giving a mass of information.”—Agriculinral

. Economist.
Culture of Fruit Trees.

FRUIT TREES, the Scientific and Profitable Culture of. From
the French of DU BREUIL, revised by GEo. GLENNY. 12mo, 45,

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. Woop. Third Edition. Cr. 8vo, §s. cloth.

‘A ve od book, and one to be highly recommended as a practical guide.

The practi directions are ex.cellent."-mA thenauin,

Gainful Gardening.
MULTUM-IN-PARVO GARDENING; or, llow 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 torealise £176 per annum clear Profit, By SAMUEL
‘Woop. 3rd Edition, revised. Cr. 8vo, 2s. cloth,

“ 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."—Cardeer’'s Magazine.

Larly Fruits, Flowers and Vegetables.
THE FORCING GARDEN : or, How to Grow Early Fruits,
Flowers, and Vegetables, WithPlans and Estimates showing the
best and most economical way of Building Glasshouses, Pits, and

Frames for the various classes, &c. By SAMUEL WooD, Author
poliin Data “ T L T A - JVPVRVYS 3 08 B}




PUBLISHED BY CROSBY LOCKWOOD & CO. 3t

Gardening for Ladies.

THE LADIES'MULTUM-IN-PARVO FLOWER GARDEN,

and Amateur’s Complete Guide. By SAMUEL WooDp. Author

of “Good Gardening,” &c. With Illustrations. Crown 8vo,

3s. 6. cloth. [Fust published.
Dulb Culture.

THE BULB GARDEN, or, How to Cultivate Bulbous and
Tuberous-rooted Flowering Plants to Perfection, A Mamal
adapted for both the Professional and Amateur Gardener. B
Samuer Woop, Author of ‘“Good Gardening,” etc. Wit
Coloured Illustrations and Wood Engravings. Cr. 8vo, 3s. 64, cloth,

Tree Planting.

THE TREE PLANTER AND PLANT PROPAGATOR:

Being a Practical Manual on the Propagation of Forest Trees,

Fruit Trees, Flowering Shrubs, Flowering Plants, Pot Herbs, &c.

Numerous Il}ustrations. By SAMUEL WoOD. 12mo, 25 64. cloth.
Tree Pruning.

THE TREE PRUNER: Being a Practical Manual on the
Pruning of Fruit Trees. Including also their Training and Renova-
tion, also treating of the Pruning of Shrubs, Climbers, and Flower-
ing Plants. By SAMUEL WooD. 12mo, 25 64. cloth.

Tree Planting, Pruning, & Plant Propagation.
THE TREE PLANTER, PROPAGATOR, AND PRUNER.
By SamUrEL Woon, Author of ¢ Good Gardening,” &c. Consisting
of the above Two Works in One Vol., 5. half-bound.

Potato Culture. :

POTATOES, HOW TO GROW AND SHOW THEM: A
Practical Guide to the Cultivation and General Treatment of the
Potato. By JamEes PINK. With Illustrations. Cr. 8vo, 25, cl.

Hudson's Tables for 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. Hubson, C.E.
New Edition, royal 32mo, leather, gilt edges, elastic band, 4s.
Ewart's Land Improver's Pocket-Book.
THE LAND IMPROVER’'S POCKET-BOOK OF FOR.
MULAZ, TABLES, and MEMORANDA, required in any Com-
putation relating to the Permanent Improvement of Landed Pro-
rty. By JoHN EWART, Land Surveyor and Agricultural Engineer.
oyal 32mo, oblong, leather, gilt edges, with elastic band, 4.
Complete Agricultural Surveyor's Pocket-Book.
THE LAND VALUER’S AND LAND .IMPROVER’S COM.-
PLETE POCKET-BOOK ; consisting of the above two works

bound together, leather, gielt edges, with strap, 7s. 6d.

“ We consider Hudson’s book to be the best ready-reckoner on matters xehtiuﬁ[:o
the valuation of land and crops we have ever seen, and its combination with Mr,
Ewart's work T‘entlv enhances the value and usefulness of the latter-mentioned.—
It is most useful as a manual for reference.”—Nortk 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, New Edition,
much enlarged. Corrected to the end of last Session. With
Notes and References to the Authorities, Crown 8vo, cloth,
price, 6s. 84. (saved at every consultation).

COMPRISING THE RIGHTS AND WRONGS OF INDIVIDUALS,

MERCANTILE AND COMMERCIAL LAW, CRIMINAL LAW, PARISH LAW,

COUNTY COURT LAW, GAME AND FISHERY LAWS, POOR MEN’S

LAW, THE LAWS OF

BaNKRUPTCY—BiLLS OF EXCHANGE
CONTRACTS AND AGREEMENTS—COPY-
RIGHT—DOWER AND Divorce—ELEC-
TIONS AND REGISTRATION—INSURANCE
~—~LIBEL AND SLANDER—MORTGAGES—

Also Law for Landlord and Tenant—
Master and Servant—Workmen and Ap-

SETTLEMENTS — STOCK EXCHANGE PRAC-
TICR—TRADE MARKS AND PATENTS—
TrESPASS, NUISANCES, ETC.—TRANSFER
or LaAND, ETC. — WARRANTY— WILLS
AND AGREEMENTS, ETC.
i —Friendly Sacieties—Clergymen, Church-
, wardens—Medical Practitioners, &c. —

prentices—Heirs, Devisees, and a- + Bankers — Farmers — Contractors—Stock
tees — Husband and Wife — Executors | and Share Brokers—Sportsmen and Game-
and Trustees — Guardian and Ward — | keepers—Farriers and Horse-Dealers—
Married Women and Infants—Partners | Auctioneers, House-Agents—Innkeepers,
and Agents — Lender and Borrower — “:c.— Pawnbrokers — Surveyors — ﬁml -
Debtor and Creditor — Purchaser and ways and Carrers, &c., &c.

Vendor — Companies and Associations

** 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. The book is a handy one to have in readiness
when some knotty point requires ready solution.”"—Bell’s Lfe.

‘“ A useful and concise epitome of the luw."—ZLaw Magazine.

A s ]
Auctioneer’'s Assistant.
THE APPRAISER, .AUCTIONEER, BROKER, HOUSE
AND ESTATE AGENT, AND VALUER'S POCKET AS-
SISTANT, for the Valuation’ ft‘rr‘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, Norr1s, Royal 32mo, cloth, 5s.

““ A concise book of reference, contamning a clearly-arranged list of prices for
inventories, a practical guide to détermine the value of furniture, &c."~~Standard.
Auctioneering.

AUCTIONEERS : THEIR DUTIES AND LIABILITIES.
By ROBERT SQUIBBS, Auctioneer. Demy 8vo, 105, 6d. cloth,

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, &c. By E. L. TARBUCK. 2nd Edit. 12mo, 3s. 64. cloth.

‘“We are glad to be able to recommend it.”—Builder,
* The advice is thoroughly practical.”—ZLaw Journal.

Metropolitan Rating.
METROPOLITAN RATING: a Summary of the Appeals
heard before the Court of General Assessment Sessions at West-
minster, in the years 1871-80 inclusive. Containing a large mass
of very valuable information with respect to the Rating of Rail-
ways, Gas and Waterworks, Tramways, Wharves, Public Houses,
&c. By EDWARD and A. L. RYDE. 8vo, 125, 6d. [Fust publisked.

Bradbury, Agnew, & Co., Printers, Whitefriars. London.

-



Wreale’s TWubimentary Series.

PHILADELPHIA, 1878.

THE PRIZE MEDAL
‘Was awarded to the Publishers for
Books : Rudimentary, Scientific,

“WEALE'S SERIES,” ETO,
A NEW LIST OF

WEALFE’S SERIES

RUDIMENTARY SCIENTIFIC, EDUCATIONAL,
AND CLASSICAL.

Comprising nearly Three Hundred and Fifty distinct works in almost every de-
partment of Science, Art, and Lducation, recommended to the notice of Engineers
Architects, Buslders, Ariisans, and Students generally, as well as to those interesi

1tn Workmen's Libraries, Literary and Scientific Institutions, Colle, Schools,
Science Classes, &c., &,

IZ” “ WEALE'S SERIES includes Text-Books on almost every branch of
Science and Industry, comprising such subjectsy
and Building, Civil Engineering, Fige ,¥Mechanics and Mechanical
Engineering, Physical and Chemica{ y }4many miscellaneous
B their excellence is

Treatises. The whole are cong}
brought up to the latest disgj
issued. The prices at which tiite
assured."—A merican Literary G

“ Amongst the literature
enjoyed a high reputation, AgH
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‘ Everybody—even that outrageous nuisance ‘ Every Schoolboy'—knows
the merits of * WEALE'S RUDIMENTARY SERIES.” Any persons wishing to
acquire knowledge cannot do better than look through Weale's Series and
get all the books they require. The Series is indeed an inexhaustible mine
of literary wealth."—The Metropolitan.

“ WEALE'S SERIES has become a standard as well as an unrivalled
collection of treatises in all branches of art and science.”’-——Public Opinion.
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2 WEALE'S RUDIMENTARY SERIES,
WEALE'S RUDIMENTARY SCIENTIFIC SERIES.

** The volumes of this Series are freoly Illustrated with
Woodcuts, or otherwise, where requisite, roughout theé fol-
lowing List it must be understood that the books are bound in
limp cloth, unless otherwise stated; duf the volumes mar,
w:;f a t may also be had strongly bound in clotk Boards for 64,
extra,

N Bo—Inlovdering from lhis List st s recommended, as a
means of facslitating business and obviating ervor, to quote the
numbers affixed to the volumes, as well as the titles and prices.

ARCHITECTURE, BUILDING, ETC.

No.

16. ARCHITECTURE—ORDERS-—The Orders and their Zsthetic
Principles. By W. H. Leeps. Illustrated. xs. 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., kc. Ilustrated. zs.

*4* ORDERS AND STYLES OF ARCHITBCTURE, 17 One Vol., 35. 6d.

18. 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. GARBRTT, Architect. Illustrated. 2s.6d.

O* The three )mcdz'nf Works, in One handsome Vol., half bound, entitled
' MODERRN ARCHITECTURE,” grice 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 E. Dosson, 2s.%

23. BRICKS AND TILES, Rudimentary Treatise on the Manufac-
ture of;; containing an Outline of the Principles of Brickmaking. By Epw.
Dosson, M.R.L.B.A, With Additions by C. Tomrinson, F.R.S. Illustrited, 3s.3

25. MASONRY AND STONECUTZITING, Rudimentary Treatise
on; in which the Principles of Masonic Pro%ction and their application to
the Construction of Curved Wing-Walls, Domes, Oblique gn’d es, and
Roman and Gothic Vaulting, are concisely exg)lainsd. By Epwarp Dosson,
M.R.I.B.A,, &c. Illustrated with Plates and Diagrams. 2s. 6d.1 )

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, Béton, Pile-driving, Caissons, and

ms. By E. Dosson, M.R.I.B.A., &c. Fourth Edition, revised by
Gerorce Doop, C.E. Illustrated, 1s, 6d.

42. COTTAGE BUILDING. By C. BRUCE ALLEN, Architect.
Ninth Edition, revised and enlarged. Numerous Illustrations. 1s. 6d.

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS,
PLASTERING, &c. By G.R. Buanerr, C.E. Eleventh Edition. xs.6d.

§7. WARMING AND VENTILATION, a Rudimentary Treatise
on; beingra 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. j3s.

83%¢, CONSTRUCTION OF DOOR LOCKS. Compiled from the
Papers of A. C. Hosns, Esq., of New York, and Edited by CnArces Ton-
rinsoN, F.R.S. To which is added, a Description of Fanbg’s Patent Locks,
and a Note upon IroN Sares by Ropert Marrer, M.I.C.E. Illus. 2s.6d.
111. ARCHES, PIERS, BUTTRESSES, &c.: Experimental Essm
on the Principles of Construction in; made with a view to their being us
to the Practical Builder. By WiLLiaM Branp. Tllustrated. 1s. 6d.

The s indicates that these vols, may be had stvongly bound al bd. extra.
LONDON ¢ CROSBY LOCKWOOD AND CO.. '




WEALR'S RUDIMENTARY SEKLES. 3

-

Architecture, Bullding, etc., confinued. T

116, ng c’p.;i CO&USTICS OF {UEL[C@BUILDINGS s or, The

inciples of the Science of Sound applied to the purposes of the Architect and
Builder, By T. RoGER SMITH, M.KI.B.A., Ar%bitccz. Illustrated, u..;d.

124. CONSTRUCTION OF ROOPFS, Treatise on the, as regards
Carpentry and Jeinery. Deduced from the Works of Rosison, Pricg, and
TrepgoLp, Illustrated, 1s. 6d. ) ‘

127. ARCHITECTURAL MODELLING IN PAPER, the Art of,
By T. A. RicHARDSON, Architect. Illustrated. 1s. 6d.

128, VITRUVIUS — THE ARCHITECTURE OF MARCUS
VITRUVIUS POLLO. In Ten Books. Translated from the Latin by
Josern GwiLt, F.S.A., F.R.A.S. With 23 Plates. 3s.

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles
of Beauty in; with an Historical View of the Rise and Progress of the Art in

- Greece. By the EARL OF ABERDEEN. 1s.

** The two preceding Works in One handsome Vol., half bound, entstled “*Ancint
ARCHITECTURE,’' price bs.,

16, 17, 18, 128, and 130, in One Vol., entitled * ANCIENT AND MODERN ARCHITEC-
TURE,” kalf bound, 12s.

132. DWELLING-HOUSES, a Rudimentary Treatise on the Erection
of. Ilustrated by a Perspective View, Plans, Elevations, and Sections of a
pair of Semi-detached Villas, with the Specification, Quantities, and Esti~
mates, and every requisite detail, in sequence, for their Construction and
Finishing. ByS. H.%ROOKS, Architect. New fdition, with Plates. 2s. 6d.%

156. QUANTITIES AND MEASUREMENTS, How to Calculate and
Take them in Bricklayers’, Masons’, Plasterers®, Plumberg’, Painters’, Paper-
hangers', Gilders’, Smiths’, ,Carpenters’, and Joiners’ Work. A. C,
BeaToN, Architect and Surveyor. New and Enlarged Edition. Illus. 1s, 6d.

175. LOCKWOOD & CO.S BUILDER'S AND CONTRACTOR'S
PRICE BOOK, for 1881, containing the latest Prices of all kinds of Builders’
Materials and Labour, and of all Lrades connected with Building : Lists of
the Members of the Metropolitan Board of Works, of Districts, Distriot
Officers, and District Surveyors, and the Metropolitan Bye-laws. ﬁdited by
Francis T, W. MILLER, Architect and Surveyor. 3s. 6d.; half bound, 4s.

182. CARPENTRY AND YOINERY—THE ELEMENTARY PRIN-
c1rLES OF CARPENTRY. hiefly composed from the Standard Work of
THomAas TrepcoLp, C.E. With Additions from the Works of the most
Recent Authorities, and a TREATISE ON JOINERY by E. WynDHAM
TarN, M.A. Numerous Illustrations. 3s.

182¢, CARPENTRY AND YOINERY. ATLAS of 35 Plates to
accompany the foregoing book. With Descriptive Letterpress. 4to. 6s.;
cloth boards, 7s. 6d.

187. HINTS TO YOUNG ARCHITECTS. By GEORGE WIGHT-
wick. New, Revised, and enlarged Edition.* By G. Huskisson GUILLAUME,
Architect, With numerous Woodcuts. 3s. 6d.3 .

188, HOUSE PAINTING, GRAINING, MARBLING, AND SIGN
WRITING: A Practical Manual of, containing full information on the
Processes of House-Painting, the Formation of Letters and Practice of
Sign-Writing, the Principles of Decorative Art, a Course of Elementary
Drawing for House-Painters, Writers, &c., &¢. With 9 Coloured Plates of
‘Woods and Marbles, and nearly 150 Wood Engmving:. By Eius A,
Davipson., Third Edition, care?ully revised. §s. cloth limp; 6s. cloth

boards.

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING.
InSix Sections: General Principles; Arch Drawing, Cutting, and Setting ;
Pointing; Paving, Tiling, Materials; Slating and Plastering; Practic
Geometry, Mensuration, &c. By ApaAm Hammonp. Illustrated. 1s.

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. Second Edition, cnlarged. Containing 300 Tlustrations.
By W. P, Bucuan, Sanitary Engineer. 35, 6d.¢

- ST The § sndicates that these vols. may be had strongly bound at 6. exiva,
7 STATIONERS' HALL COURT, LUDGATE HILL, E.C.
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WEALE'S RUDIMENTARY SERIES,

Architeatura} Building, etc., conti

nued, : .
THE TIMBER IMPORTER'S, TIMBER MERCHANT'S,
and BUILDER’S STANDARD GUIDE; comﬁrhing copious and valu-
able Memoranda for the Retailer and Builder. By Ricuarp E, Grawpy.
Second Editien, Revised, 1s.%
THE ART OF LETT;ER PAINTING MADE EASY. By
j . G. Bapenocu. Illustrated with 12 full-page Engravings of Examples. 1s.
BOOK ON BUILDING, Ciwil and Ecclesiastical, including
CHURcE RrsTORATION. With the Theory of Domes and the Great Pyramid,
&c, By Sir Epmunp BeckerT, Bart,, LL.D., Q.C,, F.R.A.S. Second Edition,
- enlarged, 4s. 6d.%

CIVIL ENGINEERING, ETC.
CIVIL ENGINEERING. By HENrRY Law, M.Inst. C.E.

Including a Treatise on Hybrauric Encingering by Gro. R. Burnery,
M.Inst.C.E. Sixth Edition, revised, witH LARGE ADDITIONS ON RECENT
PracTice 1IN Civit EnciNgeriNg, by D. Kinwgar Crark, M.Inst. C.E.,
Authorof *“ Tramways : LTheir Construction,’ &c. 6s. 6d., Cloth boards, 7s.6d.
THE DRAINAGE OF DISTRICTS AND LANDS. By G.

Dayspare Demrsey, C.E. New Edition in preparation.

THE DRAINAGE OF TOWNS AND BUILDINGS. By
G. DryspaLe Dewmpsey, C.E. [New Edition in preparation.
WELL-DIGGING, BORING, AND PUMP-WORK. BEy Jonn
Gzorce Swinpert, A R.I.B.A. New Edition, by G. R, Burnerr, C.E. 1s.6d.
THE BLASTING AND QUARRYING OF STONE, for
Building and other Purposes. With Remarks on the Blowing ug of Bridges.

By Gen. Sir Joun BurGoyng, Bart,, K.C.B. Illustrated. 1s.6d.
RAILWAY CONSTRUCTION, Elementary and Practical In-
structions on the Science of. By Sir M. Stereuenson, C.E. New Edition
%Euw.um Nvucent, C.E. With Statistics of the Capital, Dividends, and
orking of Railways in the United Kingdom. By E. D. CHATTAWAY. 4s.
EMBANKING LANDS FROM THE SEA, the Practice of.
Treated as a Means of Profitable Employment for Capital. 'With Ixamples
and Particulars of actual Embhankments, &c. By J. Wiceins, F.G.S._ 2s
WATER WORKS, for the Sus)ply 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. Ry Samuer HucHzs, F.G.gi., C.E. New E«f:tion. 48.%
SUBTE&RANE OUS SURVEYING, an Elementary and Prac-
tical Treatise on. By Tuomas Fenwick. Also the Method of Conducting
Subterraneous Surveys without the Use of the Magnetic Needle, and other
Modern Improvements. By Tuomas Baker, C.E. Illustrated. 2s. 6d.%
CIVIL ENG’]NEERH\?G IN NORTH AMERICA, a Sketch
of. By Davip Strvenson, F.R.S.E,, &c. Plates and Diagrams. 3s.
ROA&S AND STREETS (THE CONSTRUCTIOI\; OF),
in two Parts: 1. Tue ArT or ConsTrucTING CoMMON RoAps, by Henry
Law, C.E., revised and condensed by D. KinnEAR CLARK, C.E.; 117 Rucanr
. PracTice, including pavements of Stone, Wood, and Asphalte. Second
Edition, revised, by D. K. CLArK, M.I.C.E. Zs. 6d.t
SANITARY WORK IN THE SMALLER TOWNS AND IN
VILLAGES. Comprising:—1. Some of the more Common Forms of
Nuisance and their ﬁemeﬁies; 2, Dramnage ; g. ‘Water Sugply. A useful
book for Members of Local Boards and Rural Sanitary Authorities, Health
Officers, Engineers, Surveyors, &c. By CHARLES SLAGG, AJ.C.E, 28, 6d.
THE CONSIRUCTION OF GAS-WORKS, and the Manu-
facture and_ Distribution of Coal Gas. Originally written by Samurr
Hucues, C.E. Sixth Edition, re-written and much ulafed by WiLLiam

RicuarDs, C.E. With 72 Illustrations. 4s. 6d.7, [Fust pudlished.
PIONEER ENGINEERING. A Treatise on the ngineering
Operations connected with the Settlement of Waste Lands in New Coun-
tries, By Epwarp Dosson, Assoc. Inst. C.E. 4¢s. 6d.3

The 3 indicates that these vols. may be had strongly bound at 64. extra,
LONDON ! CROSBY LOCKWOOD AND CQ.




WEALE'S RUDIMENTARY SERIES. 5

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
oszpR Guyny, F.R.S,, &c. Illustrated. 1s. 6d. . )

34. 7HE STEAM ENGINE, a Rudimentary Treatise on. By Dr.
LARDNER, Illustrated. 1s. 6d. A

59. STEAM BOILERS: their Construction and Management, By
R, Arustrong, C.E. Illustrated. 1s, 6d. )

67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise
on. By Sir Epmunp Beckrrr (late Epmunp Beckerr Denison), LL.D. Q.C.
A New, Revised, and considerably Enlarged Edition (the 6th), with very
numerous Iilustrations, 4s. 6d. cloth limp; ss. 6d. cloth boards, gilt.

82. THE POWER OF WATER, as applied to drive Flour Mills,
and to give motion to Turbines and other Hydrostatic Engines. By Joszen
GLynN, F.R.S,, &c. New Edition, Illustrated. 2s.t .

98. PRACTICAL MECHANISM, the Elements of ; and Machine
Tools. By T. Baxker, C.E. With Remarks on Tools and Machinery, by
J. Naswviw, C.E. Plates. 2 .6d.t L. A

114, MACHINERY, Elementary Principles of, in its Construction and
Working. By C.D. Arer, C.E. 1s, 6d. .

139. THE STEAM ENGINE, a Treatise on the Mathematical Theo
of, with Rules and Examples for Practical Men. BifT. Baker, C.E. 1s,6d.

162, THE BRASS FOUNDER’S MANUAL ; Instructions for
Modelling, Pattern-Making, Moulding, Turning, Filing, Bumishing,
Bronzing, &c. With copious Receipts, &c, By WaLTER GRAHAM, 28.%

164, J[ODE%N WORKSHOP PRACTICE, as applied to Marine,
Land, and Locomotive Engines, Floating Docks, Dredging Machines,
Bridges, Cranes, Ship-building, &c., &c. By - G. WinTon. Illustrated. 3s.t

165. JRON 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, Toothed-Wheel Gearin ;
Long and Short Driving Bands, and Angular Forces. By J.-ArRMouR, 28.6d.3

167. IRON BRIDGES, GIRDERS, ROOFS, AND OTHER
WORKS. By Francis Campin, C.B, 2s. 6d.¢

178, THE  WORKMAN'S MANUAL ~OF ENGINEERING
DRAWING. By Joun Maxron, Engineer. Fourth Edition. Illustrated
with 7 Plates and nearly 350 Woodcuts. 3s. 6d.1 .

190, STEAM AND Iyl}sE STEAM ENGINE, Station and
Portable. Being an extension of Mr. John Sewell’s “ Treatise on $team.”

y D. K, Crark, M.I.C.E. Second Edition, revised. 3s. 6d.3

200. FUEL, its Combustion and Economy. By C.” W. WiLLIAMS,
A.IC.E. With extensive additions on Recent Practice in the Combustion
and Economy of Fuel—Coal, Coke, Wood, Peat, Petroleum, &c.—by D. K.,
CLARK, M.I.C.E. 2nd Edition, 3s.6d.% .

202. LOCOMOTIVE ENGINES. By G. D. DEursey, C.E.; with
;}rfeca%ditions treating of the Modern omotive, by D. KinvEaR CLARK,

o . 38.%
211. THE BO}LERMAKER’S ASSISTANT in Drawing, Tem-
lating, and Calculating Boiler and Tank Work. By Joun CounrTtsey,
ractical Boiler Maker. Edited by D.X. CLARK, C.E. ‘100 Illustrations. 2s.
216, MATERIALS AND CONSTRUCTION; A Theoretical and
Practical Treatise on the Strains, Designing, and Erection of Works of Con-

. struction. By Francis CAmrin, C.E. 3s.% [ Fust pudlished.

21y, SEWING MACHINERY, being a Practical Manual of the
Sewing Machine; comprising its History and Details of its Construction,
with full Technical Directions for the Adjusting of Sewing Machines. By
J. W, UrQuHarT, C.E. 28.% . [ Fust published.

223. MECHA ICAL ENGINEERING, A Practical Treatise on.
Comprising Metallurgy, Moulding, Casting, Forging, Tools, Workshop
Machinery, Mechanical Manipulation, Manufacture of the Steam Engine,
&c. By 'i?yxAm'ls CampIN, C.E. 2s. 6d [ Fust pudlished.

The t tndicales that these vols. may be had strongly dound at 6d. exfra.
7 STATIONERS' HALL COURT; LUDGATE HILL, E.C.




WEALY'S RUDIMENTARY SERIES.

SHIPBUILDING, NAVIGATION, MARINE
'ENGINEERING, ETC. :

' 51, NAVAL ARCHITECTURE, the Rudiments of; or an Exposi.
tion of the Elémertary Principles of the Science, and their Practical Appli-

’ cation to Naval Construction. Compiled for_the Use of Beginners, By

AMES PEAXE, School of Naval Architecture, H.M. Dockyard, Portsmouth,

: 'ourth Edition, corrected, with Plates and Diagrams, V’s‘ 6d.¢

53%. SHIPS FOR OCEAN AND RIVER SER /CE, Elementary
and Practical Principles of the Construction of. By HAxon A, SomMMER-
PELDT, Surveyor of the Royal Norwegian Navy. With an Appendix. 1s.6d.

§3**. AN ATLAS OF ENGRAVINGS to Tllustrate the above. Twelve
largo folding plates. Royal gto, cloth. 7s. 6d.

54. MASTING, MAST-MAKI’NG, AND RIGGING OF SHIPS,
Rudimentary Treatise on. Also Tables of Spars, Rigging, Blncks; Chain,
‘Wire, and Hemp Ropes, &c., relative to every class of vessels. With an
Appendix of Dimensions of Masts and Yards of the Royal Navy. By RoserT
KippinG, N.A. Fourteenth Edition. Illustrated. 2s.3}

54%. JRON SHIP-BUILDING., With Practical Examples and Details

5 for the Use of Ship Owners and Ship Builders. By Joun GranTHAM, Con-
sulting Engineer and Naval Architect. sth Edition, with Additions. 4s.

s4o*. AN ATLAS OF FORTY PLATES to Tiustrate 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. 38s. .

58. THE SAILOR’S SEA BOOK: a Rudimentary Treatise on
Navigation. Part I. How to Keep the Log and Work it off. Part I1. On
Finding the Latitude and Longitude. By James Greenwoop, B.A. To
which are added, the Deviation and Error of the Compass; Great Circle
Sailing ; the International (Commercial) Code of Signals; the Rule of the
Road at Sea; Rocket and Mortar Apparatus for Saving hifc; the Law of
Storms ; and a Brief Dictionary of Sea Terms. With numerous Woodcuts
and Coloured Plates of Flags. ew, thoroughly revised and much enlarged
edition. By W. H. Rosser. 2s, 6d.3

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 RoserT Murray, C.E.
Engineer-Surveyor to the Board of Trade. With a Glossary of Technical
Terms, and their Equivalents in French, German, and Spanish. Seventh
Edition, revised and enlarged. Tllustrated. 3s.3 X

83bis, THE FORMS OF SHIPS AND BOATS: Hints, Experiment.
ally Derived, on some of the Principles regulating Ship-building, By W,
BrAnD. Seventh Edition, revised, with numerous Illustrations and Models.1s.6¢,

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 in
Be)é.lst College. Illustrated. 2s.6d. ) L.

100* TABLES intended to facilitate the Operations of Navigation and
Nautical Astronomy, as an Accompaniment to the above Book. By J.R.
YOoUNG. .1s, 6d. A

106, SHIPS' ANCHORS, a Treatise on. By G. CoTSELL, N.A. 1s.6d,

-349. SAILS AND SAIL-MAKING, an Elementary Treatise on.

. ‘With Draughting, and the Centre of Effort of the Sails. Also, Weights
and Sizes og Ropes: Masting, Rigging, and Sails of Steam Vessels, &c., &
Eleventh Edition, enlarged, with an Appendix. By Rorert Kirring, N A,
Sailmaker, Quayside, Newcastle. Illustrated. 2s, 6d.%

155. THE E.;VGIXIEER '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. 3s,

§5 PRACTICAL NAVIGATION. Consisting of The Sailor's

As[ Sea-Book. By James Greenwoop and W. H. Rosser. Together with

20, the requisite Mathematical and Nautical Tables for the Working of the

4+ Problems. By Hunxry LAw, C.E., an R. Young, formesly Professor of
Mathematics in Belfast College. Tllustrated with numerous \%ood Engrav-
ings and Coloured Plates. 7s. Strongly half-bound in leather,

"W The t indicates that these vols. may be had sivongly bound at 6d. extra,
LONDON ;: CROSBY LOCKWAAN .s= - :




'WEALE'S RUDIMENTARY SERIES. oy

PHYSICAL SCIENCE, NATURAL PHILO~
‘ SOPHY, ETC.

I.. Cgffgsg‘g é’, f%;gem U;_e oefn gegmn&r:.A By Professor GEORGE
(3 . ) 1 x O < M v
Ajﬁc Ritare. e, PP n pplication of Chemistry to
2. 1&; %UR;?% fHILO.gOPﬁ:’rY, Introduction to the Study of; for
e Use of Beginners. C. TomLinsON, Lec ience
Iﬁ”’s Collesgeg School, qundon. Woodcuts. ::rgé.on Natural Se in
4 MINERALOGY, Rudiments of ; a concise View of the Properties
of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates, 3s.t
6. MECHANICS, Rudimentary Treatise on; being a concise Ex-
position of the General Principles of Mechanical Science, and their Applica-
tions. Bé CuarLes TomLinsoN. Illustrated. xs. 6d.
7. ESLc‘ECT IdCéTY ; showmghﬂ;e (.;:en%ral Principles of Electrical
ience, an e purposes to which it has been applied. ir W, S
Harris, F.R.S., &c. With Additions by R. Sulgg, C.E,,B SS.Z..‘V 18, négw
7*. GALVANISM, Rudimentary Treatise on, and the General Prin-
cng}ep of Animal and Voltaic Electricity. By Sir W. Snow HARrris. New
Edition, with considerable Additions by RoBerT SaBing, C.E., F.S.A, 1s.6d.
8. MAGNETISM ; being a concise Exposition of the General Prin-
ciples of Magnetical Science, and the Purposes to which it has been applied.
Sir W. Svow Harris, New Edition, revised and enlarged by H. M.
0AD, Ph.D., Vice-President of the Chemical Society, Author of “A
Manual of Electricity,” &c., &c. With 165 Woodcuts. 3s. 6d.%
11. TI'{LEDEL.E@TR{C‘ TE;LEGRAP ;s its History and Progress;’
wi escriptions of some of the Apparatus. By R. SAsing, C.E,, F.S.A. 3s.
12. PNE UMAP ZICS, for the se of Byeginners. ’ By’ CHAKL%S
TomuiNsoN, Tlustrated. 1s. 6d.
v2. MANUAL OF THE MOLLUSCA ; a Tyeatise on Recent and
Fossil Shells. By Dr. S, P. Woobwarp, A.L.S. Fourth Edition, With
Appendix by Rares Tate, A.L.S., F.G.S. With numerous Plates and 300
oodcuts. 6s. 6d. Cloth boards, 7s. 6d. ..
79%*. PHOTOGRAPHY, Popular Treatise on; with a Description of
the Stereoscope, &c. Translated from the French of D. VAN MONCKHOVEN,
by W. H. THORNTHWAITE, Ph.D. Woodcuts. 1s.6d.
96. ASTRONOMY. By the Rev. R. MaiN, M.A., F.R.S., &c.
New Edition, with an Appendix on ‘ Spectrum Analysis.” Woodcuts, 1s.6d
97. STATICS AND DYNAMICS, the Principles and Practice of}
embracing also a clear development of Hydrostatics, Hydrodynamics, and
Central Forces. By T. Baker, C.E. 1s.6d.

138. ZELEGRAPH, Handbook of the; a Manual of Telegraphy,
Telegraph Clerks’ Remembrancer, and Guide te Candidates for ::sloy
ment in the Telegraph Service. By R. Bonp. Fourth Edition, revised and
enlarged : to which is appended, &UESTIONS on MAGNETISM, ELEC-
TRICITY, and PRACP’J.PICAL LEGRAPHY, for the Use of Students,
by W. McGREGOR, First Assistant Supnt., Indian Gov. Telegraphs, 3s.%

143. EEK'PERIMENIKL ESSAYS. By CHARLES TOMLINSON.
1. On the Motions of Camphor on Water. 1I. On the Motion of Camphor
towards the Light. ITI, History of the Modern Theory of Dew. Woodcuts. 1s.

173. PHYSICAL GEOLOGY, partly based on Major-General PORT-
rock’s “ Rudiments of Geology.”’ By Rarex TATE, A.L.S., &c. Woodcuts, ss.

174, HISTORICAL GEOLOGY, partly based on Major-General
PorTLocK's “ Rudiments.” By Raren Tats, A.L.S., &. Woodcuts. 23. 64,

173 RUDIMENTARY TREATISE ON GEQLOGY, Physical and

& Historical. Partly based on Major-General PorTrOCK'S “ Rudiments of

174. Geology.” By RaLpH Tate, A.L.S,, F.G.S., &c. In One Volume, 4s.6d.%

183 ANIMAL PHYSICS, Handbook of. By Dr. LARDNER, D.C.L.,

&  formerly Professor of Natural Philosophy and Astronomy in University

18 4. College, Lond. With 520 Illustrations, In One Vol. 7s.6d., cloth boards.
¥ Sold also in Two Parls, as follows :~

183, ANIMAL PHysics. By Dr. LARDNER. Part 1., Chapters 1.—V1i. 4s.

18;. AniMAL Prysics. By Dr. LARDNER. Part II., Chapters VIII.—-X%III. 38

B2 Thet indicales that these vols. may be kad strongly dound at 6d. sxéva.



8 WEALE'S RUDIMENTARY SERIKS,

MINING, METALLURGY, ETC.
117, SUBTERRANEOUS SURPVEYING, Elementm:guand Practical
Treatise on, with and without the Magnetic Needle. B: OMAS Faxwu:x,
k Surveyor of Mines, and THOMAS BAxu, C.E. Ilimtmted. 28, 643
133 METALLURGY OF COPPER ¢ an Intreduction fo the Methods
of See‘klR ng, gmmg, and A.tmgng Cop r, and Mé:ix‘mfucﬁunng its Alloys.
OBERT
134. M}CJTALLZHZGY OF 'SILVER AN.D LEAD A Description
of the Oras thelr Auay and Treatment, and valuable Constituents. By Dr.

138. ELE CTi R O-ME T ALL URGY Pracucall Treated. By ALEX-
ANDER WATT, F.R.S.S.A, 7th Edition, revxs , with important additions,
including the Electro-Deposition of Nickel, & ' Woodcuts, 3s.3

172. MINING TOOLS, Mauual of. For the ‘Use of Mine Managers,

f\mts, Students, &c. ‘WiLLiAM MORGANS. 2s. 6d.2

172%, MINING TOOLS, A 'LAS of Engravings to I]lustmte the above,

onta.mmi & Illustrahons drawn to Scale. 4to. 4¢s.6d.; cloth boards, 6s.

176. METAL GY OF IRON. Containing Hxstory of Iron Manu.
{ncture, Methods of A.ssay, and Anal) ses of Iron Ores, Processes of Manu-

acture of Iron and Steel BAuvermaN, F.G.S. 4th Edition. 4s. 6d4.8

180, COA.L AND COAL MIX/IN G, A Rudimentary Treatise on.
By WarmvgTon W. Smyrn, M.A,, FR.S. thth Edition, revised and
enlarged. With numerous Tllustrations, 38.6d Jg ust 5:461;:1::4

195. THE MINERAL SURVEYOR AND VAL
PLETE GUIDE, with new Traverse Tables, and Descriptions of Improved
Instruments; also the Correct Principles of Laying out and Valuing Minera!
Properties. By Wiriam LINTERN, Mining and Civil Engineer. 3s. 6d.%

214. SLATE AND SLATE QUARR YfX’G Scientific, Practical, and
Commercial. By D. C. Davies, ¥.G.S,, Mlnmg Engineer, &c. With
numerous [llustrations and Folding Plates.

215. THE GOLDSMITH'S HANDBOOK, conta.mmg full Instruc-
tions for the Alloying and Working of Gold, including the Arc of Alloying,
Meltmg Reducing, Colouring, Collecting, "and Refinin ; Chemical an

cal Properties of Gold with a_ New System of xxmg its Alloys;
So ders. Enamels, &c. Groror E. Gnn, Goldsmith and Silversmith.
Second Edition, conxndera 1 enlar, [Fust published.
THE SIL VERSMITH NDEOOI( containing full In~
structions for the Allo; and Working of Silver. By GeorGe E. GEe.

220. MACNETIC SURPEVING, AND ANGULAR SURVEY:
ING, with Records of the Pecuharme- of Needle Disturbances. Compiled
from the Results of carefiflly made Experiments. By WiLLiAM LINTERN,
Mining and Civil Engineer and Surveyor. 2s. (Fust pudlsshed,

FINE ARTS.
+ 20, PERSPECTIVE FOR BEGINNERS. Adapted to Young
{Students and Amateurs in Architecture, Painting, &c. By GEORGE PyNE. 2s.
40 GLASS STAINING ; or, The Art of Painting on Glass. From
&  the German of Dr. Gnssmr ‘With an Appendix on THe ArRT oF ENAMEL-

41, LING, &c.; together with THE ART OF PAINTING ON GLAss. From the

* German of EMANUEL OTTo FROMBERG. 1n One Volume. 2s. 6d.

69. MUSIC, A Rudimentary and Practical Treatise on. With
numerous Examples. By CHARLES CHILD SPENCER. 2s. 6d.

71, PIANOFORI?E The Art of Playing the., With numerous Exer-
cises & Lessons. From the Best Masters, lz CHAR1E8S CHILD SPENCER. 13 61,

181, PAINTING POPULARLY EXPLAINED, including Fresco,
Qil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, Miniature,
Pnintmg on Ivory, Vellum, Pottery, Enamel, Glass. &c. With Historical
Sketches of the Progress of the Art by THOMAS JouN GULLICK, assisted by

aun Timss, F.S.A. Fourth Edition, revised and enlarged. 5s.%

186. GRAMMAR OF COLOURING, Nppheﬁ to Decorative
Painting and the Arts. By Groror Firwo. w_Edition, enlarEsd and
adapted to the Use of the Ornamental Painter and Designer. By Erus A.
Davipson. With two new Coldured Diagrams, &c. 3s.3

8™ The $ indicates that these vols. may be kad strongly bound al 6d. extra.
IONDON | CROSBY LOCKWOOD AND CO..
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WEALE'S RUDIMENTARY SERIES.

AGRICULTURE, GARDENING, ETC.
29. 3('1;[% DRAIII)VAGE g{ DISTRIC[T S AND LANDS. By
« G. DryspaLE Dxwmrssy, C. New Edition tn preparation.
66. CLAY LANDS & LOAMY SOILS. By Prof. Donarasom s,

138 MILLER'S, MERCHANTI'S, 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 £1 to
Sg per Qr. With Epg"mximam values of - Millstones, Millwork, &c. 1s.

140. SOILS, MANURES, AND CROPS. (Vol. 1. OUILINES OF
MoperNy FarmmvG.) By R.Scorr Bury. Woodcuts. 2.

141. FARMING & FARMING ECONOMY, Notes, Historical and
Practical, on, (Vol. 2.OuTLINES oF MODERN FARMING.) By R. Scorx Buax. 3s.

142. STOCK ; CATTLE, SHEEP, AND HORSES. (Vol. 3.
OuTLINES OF xoonm: Farming.) By R, Scort BurN, Woodcuts. 2s. 6d.

145. DAIRY, PIGS, AND POULTRY, Management of the, By
R. Scorr BurN. With Notes on the Diseases of Stock. (Vol. 4. OUTLINES
oF MoperNn FArmiNG.) Woodcuts, zs,

146. UTILIZATION OF SEWAGE, IRRIGATION, AND
RECLAMATION OF WASTE LAND. (Vol. 5. OurLINgs o MODERN
Farmine.) By R. Scorr Burn, Woodcuts. 2s. ésd.

*«* Nos. 140-1-2-5-6, in One Vol., handsomely half-bound, entitled * OuTLINES OF
MopERN FARMING. B Rosert Scorr Burn, Price 1za.

177. FRUIT TREES, The gcxenuﬁc and Profitable Culture of. From
the French of Du BreuiL. Revised by Gro. GLenny. 187 Woodeuts. 3s.6d.¢

198. SHEEP; THE HISTORY, STRUCTURE, ECONOMY, ANQ
DISEASES OF. By W. C. Srooner, M.R.V.C., &c. Fourth Edition,
considerably enlarged; with numerous fine engravings, including some
specimens of New and Improved Breeds. 366pp. 3s. 6d.%

201, KITCHEN GARDENING MADE EASY. Showing how to
%repare and lay out the ground, the best means of cultivating every known

egetable and Herb, witfrcultural directions for the management of them all
the yearround. By GRorGr M.F.GLENNY, Author of “Floriculture,” &c. 5.6d.%

207, OUTLINES OF FARM MANA GLEMENT, and the Organi-
3ation of Farm Labour : Treating of the General Work of the Farm; Field
and Live Stock ; Details of Contract Work; Specialities-of Labour ; Econo-
mical Management of the Farmhouse and é)ottagc, and their Domestic
Animals, By Rosgrr Scortr BurNn. 28, 6d.3 {Fust published.

208, OUTLINES OF LANDED ESTATES MANAGEMENT:
Treating of the Varieties of Lands, Methods of Farming, Farm Buildings,
Irrigation, Drainage, &c. By R. Scoit Burn. 2s.6d.%

*e* NVos. 207 & 208 1n One Vol., handsomely half-bound, entitled * OuTLINES OF
Lanpsp EstaTES AND FARM ManacemenT.” By R. Scort BurN. Price 6s.

209. THE TREE PLANTER AND PLANT PROPAGATOR :
BReing a Practical Manual on the Progagatinu of Forest Trees, Fruit Trees,
Flowering Shrubs, Flowering Plants, Pot-Herbs, &c.; with numerous Illus-
trations of Grafting, Layering, Budding, Cuttings, &c., Useful Implements,
Houses, Pits, &c. %y SaMuEL Woon. 2s.3 {(Fust publisked.

210. THE 7REE PRUNER : Being a Practical Manual on the
Pruning of Fruit Trees, including also_their Training and Renovation ; also
treating of the Pruning of Shrubs, Climbers and Flowering Plants. By
SamueL Woop. 2s.% [Fust pubiished. "

% Nos. 209 & 210 1 One Vol., kandmmel’y kalf-bound, entitled “ Tur TrER
PLANTER, PROPAGATOR AND PRUNER.” By Samuzr Woobp. Price §s.

219, THE HAY AND STRAW MEASURER : Being New Tables
for the Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &¢.,
forming a complete Calculator and Ready-Reck ‘1§ dapted
persons connected with Agriculture. Third Edition. By Joun STEELE. 2s.

222, SUBURBAN FARMING. The Laying-out and Cultivation of
Farms, adapted to the Produce of Milk, Butter, and Cheese, Eggs, Poultry,
and Pigs. By the late Prof. Joun DonaLpsox. With Additions by
R. Scorr Bur~, Second Edition. 3s. 6d.¥ [Fust pudlished.

"7 8@ The $ tndicates that these vols. may be had strongly bound at 6d. extra.
7> STATIONERS’ HALL COURT, LUDGATE HILL, E.C.
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10 " WEALE'S RUDIMENTARY SERIES,

‘ARITHMETIC, GEOMETRY, MATHEMATICS,
ETC.

32. MATHEMATICAL INSTRUMENTS, = Treatise on; in 'which
their Construction and the Methods _of Testing, Adjusting, and Using them
are cohcne\l; Explained. By l'][ F. Heataer, M.A., of tﬁa Royal ‘gﬁhtuy
Academy, Woolwich, Original Edition, in 1 vol., lilustrated, 1s. 6d.

8% In ordering the above, be careful {0 say, ** Original Edition ™ (No. 33), to distin-

“gussh st from the Enlayged Edition sn 3 vols. (Nos. 168-9-70.) .

60. LAND AND ENGINEERING SURVEYING, a Treatise on;
with all the Modern Tmprovements. Arranged for the Use of :Schools and
Private Students; also for Practical Land Surveyors and Engineers. By
T. Baxer, C.E. New Edition, revised by Epwarp Nucent, C.E. Illus-
trated with Plates and Diagrams. 2s.%

61%. READY RECKONER FOR THE ADMPMSUREMENT OF
LAND. By ABRAHAM ARMAN, Schoolmaster, Tbur]eish, Beds. To which
is added a Table, showing the Price of Work, from 2s. 6d. to £1 per acre, and
Tables for the Valuvation of Land, trom 1s. to £1,000 per acre, and from one
pole to two thousand acres in extent, &c., &c, 1s. 6d.

76. DESCRIPTIVE GEOMETRY, an Elementary Treatise on;
with & Theor;&of Shadows and of Perspective, extracted from the Freach of
/G. Monge, To which is added, a description of the Principles and Practice
of Isometrical Projection ; the whole being intended as an introduction to the
Application of Descriptive Geometry to various branches of the Arts. By
I 8 Heatuer, M.A.  Illustrated with 14 Plates. 2s.

‘!78. PRACTICAL PLANE GEOMETRY :@ giving the Simplest
Modes of Constructing Figures contained in one Plane and Geometrical Con-
struction of the Ground. By J. F. Heatuer, M.A. With 215 Woodcats. 2s.

179. PROFECTION : Orthographic, Topographic, and Perspective:

iving the various Modes of Delineating Solid Forms by Constructions on a
ingle Plane Surface. By J. F. HeaTngr, M.A. [/n preparation.

*o* The above three volumes will form a CompLETE ELEMENTARY COURSE OF

MATHEMATICAL DrAWING.

83. COMMERCIAL BOOK-KEEPING. With Commercial Phrases
and Forms in English, French, Italian, and German. By JAmss Happon,
M.A., Arithmetical Master of King’s College School, London. 1s. 6d.

84. ARITHMETIC, a Rudimentary Treatise on: with full Explana-

tions of its Theoretical Principles, and numerous Examplesfor Practice. For
the Use of Schools and for Self-Instruction. By J.R. gouuc, late Professor
of Mathematics in Belfast College. New Edition, with Index. 1s. 6d.

84*. A Kxy 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. Younoe. 1s. 6d.

85, EQUATIONAL ARITHMETIC, agplied to Questions of Interest,

8c#*, Annuities, Life Assurance, and General Commerce ; with various Tables by
which all Calculations may be greatly facilitated. By W. HipsLry. 2s.

86. ALGEBRA, the Elements of. By Jamres HADDON, M.A.,
Second Mathematical Master of King's College School. With A 1pendix,
containing miscellaneous Investigations, and a Collection of Prog ems in
various parts of Algebra. 2s, .

86*. A Key AND COMPANION to the above Book, forming an extensive erository of
Solved Examples and Problems in Illustration of the various Expedients
necessary in ebraical Operations. Especially adapted for Self-Instruc-
tion. By J. R.%(oums. 1s. 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. 2s.6d.3

®.* Sold also separately, vig i
88, Eucum, The First Three Books. By Henry Law, C.E. 1s. 6d.
85, Evcuip, Books 4, 5, 6, 11, 12, By Henry Law, C.E. 1s.6d,
R

The 3 indicales that these vols. may be had strongly bound at Gd, exiva,



WEALE'S RUDIMENTARY ssxino,

-rithmetic, Geometry, Mathematics, etc., confinued.

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS,
a Rudimentary Treatise on. By JAmes Hany, late Mathematical Master of
King’s College School, London.” A New Edition, re-written and enlarged
by J. R.Young, fomusriy Professor of Mathematics at Belfast College. 28.%

91, PLANE ZTRIGONOMETRY, the Elements of. By JaMmzs
Hann, formerly Mathematical Master of King’s College, London. 1s. 64,

92. SPHERICAL TRIGONOMETRY, the Elements of. By JaMEs
Hann, Revised by Cuaries H. Dowring, C.E. 1s.

*2* Or swith ' The Elesments of Plane Trigonometyy,” in One Volume, 2s. 64.
93. MENSURATION AND MEASURING, for Students and Prac-
tical Use. With the Mcnsuration and Levelling of Land for the Purposes of
Modern Engineering. By T. Baker, C.E. New Edition, with Corrections
and Additiong by E. Nvcent, C.E. Illustrated. 1s.6d.
102. INTEGRAL CALCULUS, Rudimentary Treatise on the, By
Howmsrsnam Cox, B.A. Illustrated. 1s.
103. INTEGRAL CALCULUS, Examples on the, By JAMEs HANN,
late of King’s College, London. Illustrated. 1s.
1ot. DIFFERENTIAL CALCULUS, Elements of the. By W, S, B.
‘Woornouse, F.R.A.S,, &kc. 1s. 6d. :
105. MNEMONICAL LESSONS. — GEOMETRY, ALGEBRA, AND
TRIGONOMETRY, in Easy Mnemonical Lessons, By the Rev. THoMAS
PenynoToN Kirkman, M.A. 1s. 6d.
136, ARITAMETIC, Rudimentary, for the Use of Schools and Self-
Insths.lction. By James Haopoon, M.A. Revised by ABRAHAM ARMAN.
18, 6d.
137. A Key 10 HADDON’S RUDIMENTARY ARITHMETIC, By A. ARMAN, 18, 6d.
168, DRAWING AND MEASURING INSTRUMENTS. Includ-
ing—I. Instruments emphged in Geometrical and Mechanical Drawing,
and _in the Construction, Copying, and Measurement of Maps and Plans.
1I. Instruments used for the oses of Accurate Measurement, and for
Arithmetical Computations. By J. F. Heatner, M.A,, late of the Royal
Military Academy, Woolwich, Author of ‘ Descriptive éeometry,” &c., &c.
liustrated. 1s. 6d. .
169, OPTICAL INSTRUMENTS. Including (more especially) Tele-
scopes, Microscopes, and Apparatus for producing copies of Mag: and Plans
by Photography.” By J. F. I?hlnun., M.A. Illustrated. zs.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. Heatrer, M.A. Illustrated. 1s. 6d.
*e* The adove three volumes form an enlargement of the Author's original wrk;
“ Marthematscal Instruments: thesy Construction, Adjustment, Testing, and Use,’
the Thirieenth Edition of wkick is on sale, price 1s.6d. (See No. 32 in the Serses.)
168.) MATHEMATICAL INSTRUMENTS. By J F. HEATHER,
169.} M.A. Enlarged Edition, for the most part entirely re-written. The 3 Parts as
170.) above, in One thick Volume., With numerous 1llustrations. 4s.6d.3
158, THE SLIDE RULE, AND HOW 70 USE IT; containin
‘full, easy, and simple Instructions to perform all Business Calculations wit!
uncxampied rapidity and accuracy, By CHARLES HoaArr, C.E. With a
Slide Rule in tuck of cover. 2s.6d.t

185. THE COMPLETE MEASURER ; setting forth the Measure-
ment of Boards, Glass, &c., &c.; Unequal-sided, Square-sided, Octagonal-
sided, Round Timber and Stone, avd Standing Timber. With a able
showing the solidity of hewn or eight-sided timber, or of any octagonal-
sided column, Compiled for Timber-growers, Merchants, and Surveyors,
Stonemasons, Architects, and others. By RicuArp Horron. Third
Edition, with valuable additions. 4s.; strongly bound in leather, 3s.

196, THEORY OF COMPOUND INTEREST AND ANNUI
TIES; with Tables of Logarithms for the more Difficult Computations of
Interest, Discount, Annuities, &c. By FEpor THOMAN, 4s.%

The % indicales that these vols. may e kad strongly dound at 6d. extra,
1 STATIONERS’ HALL COURT, LUDGATE HILL, E.C.




13 WEALE'S RUDIMENTARY SERIES.

Arithmaetic, Geometry, Mathematics, etc., continued.

199. INTUITIVE CALCULATIONS; or, Easy and Compendious
Methods of Performing the various Arithmetical Operations required in
Commercial and B ss Transactions ; together with Fuil Ean- of

Decimals and Duodecimals, several Useful Tables, &c. DanmL

O'GORMAN, 'l‘went;;-ﬁﬂh Edition, corrected and enlarged by J. i. Young,
formerly Profe of Mathematics in Belfast College, 3.3

204. MATHEMATICAL TABLES, for Trrigonometrical, Astronomical,
and Nautical Calculations ; to which is prefixed a Treatise on Logarithms,
By Henry Law, C.E. Together with a Series of Tables for Navigation
and Nautical Astronomy. By J. R. Youneg, formerly Professor of Mathe-
matics in Belfast College. New Edition, 3s. 6d.3

221. MEASURES, WEIGHTS, AND MONEYS OF ALL NA-

‘' TI/ONS, and an Analysis of the Christian, Hebrew, and Mahometan
Calendars. By W. S, B. Woornouse, F.R.A.S., F.8.S. Sixth Edition,
carefully revised and enlarged. 2s.t {Fust published.

MISCELLANEOUS VOLUMES.

. 4 DICTIONARY OF TERMS used in ARCHITECTURE,

BUILDING, ENGINEERING, MINING, METALLURGY, ARCHAE-

« OLOGY, the FINE ARTS, & c. By Jonn WeaLe. Fifth Edition, Revised

by Roserr Hunt, F.R.S., Keeper of Mining Records. Numerous Illus-
trations. ss. cloth limp; 6s. cloth boards.

0. THE LASW OF CONTRACTS FOR WORKS AND SER.

VICES. By Dawvin Gissons. Third Edition, enlarged. 35.%
112. MANUAL OF DOMESTIC MEDICINE. By R. GooDING,
B.A, M.D. Intended as a Family Guide in all Cases of Accident and

Emergency. 2s8.%
112%, MAI\;AGEMENT OF HEALTH. A Manual of Home and
Personal Hygiene. By the Rev. JAMes BAirp, B.A. 1s.

150. LOGIC, Pure and Applied. By S. H. EMMENS. 15, 6d.

152, PRACTICAL HINTS FOR INVESTING MONEY. With
an Explanation of the Mode of Transacting Business on the Stock Exchange.
By Francis PLAYFORD, Sworn Broker. 18, €d.

153. SEYLECTIONS FROM LOCKE’'S ESSAYS ON THE
HUMAN UNDERSTANDING. With Notes by S, H. EMMENs. 23,

154. GENERAL HINTS 70 EMIGRANTS. Containing Notices
of the various Fields for Emigration, With Hints on Preparation for
Emigrating, Outfits, &c., &c. ith Directions and Recipes useful to the
Emigrant, With a Map of the World. 2s.

157. THE EMIGRANIT'S GUIDE IO NATAL. By ROBERT
James ManN, F.R.A.S,, F.M.S. Second Edition, carefully corrected to
the present Date. Map. 2s.

193. HANDBOOK OF FIELD FORTIFICATION, intended for the
Guidance of Officers Preparing for Promotion, and especially adapted to the
requirements of Beginners. %Major W. W. KNO LYS, F.R.G.S,, 93rd
Sutherland Highlanders, &c. ith 7163 Woodcuts. 3s.%

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-{)rcwing
and Wine-making,. the Boudoir and Dressing-room, Travelling, Stable
Economy, Gardening Operations, &c. By AN OLp HoUSEKEEPER. 3s.6d.%

194. HOUSE BOOX (Tke), Comprising :—1. THE HOUSE MANAGER.

112. B?' an OLp Houssxkeerer. II. Domestic MepiciNe. By RaLpu Gooping,

& M.D. TII. Manacement or HeaitH., By James Bawrp. In One Vol.,

112% strongly half-bound. 6s.

224, COACH ABUILDING, A Practical Treatise, Historical and
Descriptive, containing full information of the various Trades and Processes
involved, with Hints on the proper Keeping of Carriages, &c. With 57
Tlustrations. By James W. Buraess, 2s. 6d.1 {Fust pubdlished.

BIB* The $ indicates that these vols. may be had strongly bound at 6d. exira.
LONDON : CROSBY LOCKWQOP AND GOy,
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"EDUCATIONAL AND CLASSICAL SERIES.

HISTORY. ‘
1. England, Qutlines of the History of; more especially wi
geforeace o the Origin and Progress ot:tz-x;e Eltéiglish Connitation, mxtah
MILTON, F.S.A., of jesty’ i
Office. 4th Edition, revised. 5s.; cloth board:}.tSav.aWStys Pablic &
5. Greece, Outlines of the History of; in connection with the
Rfi’% of tha‘Arté aﬁad Ci\}i‘liz?ition in dElE‘Ope. ]‘;yL ‘W. Doucras HAerowi
0 niversi ailege, ,ondon, an DWARD B i
College, Oxgtd. zs.g6;l.; cloth Loa.rds, 38. 6d. visn, M.A., of Ballio
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 EpwaArp Luvigw, of Balliol College, Oxford. Map, 25.6d. ; cl. bds. 3s.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. HamiLron, F.S.A.  3s.; cloth boards, 3s. 6d.
50. Dates and Eventis in English History, for the use of
Candidates in Public and Private Examinations. By the Rev. E. RAxp. 1s.

ENGLISH LANGUAGE AND MISCELLANEOUS.

11. Grammar of the English Tongue, Spoken and Written,
‘With an Introduction to the Study of Comparative Philology. By Hypx
CLarkg, D.C.L. Fourth Edition. 1s. 6d.

11*. Philology: Handbook of the Comparative Philology of English,
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Platt Dutch, High Dutch
or German, ﬁanish, Swedish, Icelandic, ]!..atin, Italian, French, Spanish, and
Portuguese Tongues. By Hype Crarke, D.C.L. 1s,

12. Dictionary of the English ILanguage, as Spoken and
‘Written., Containing above 100,000 Words. By Hywe Crarkg, D.C.L.
3s. 6d.; cloth boards, 4. 6d. ; complete with the GRAMMAR, cloth bds., ss.6d.

48. Composition and Punctuation, familiarly Explained for
those who have neglected the Study of Grammar. By JusTiN Brenan,
17th Edition. 1s. Gdg. .

49. Derivative Spelling-Book: Giving the Origin of Every Word
from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish,
and other Languages ; with their present Acceptation and Pronunciation.

y J. Rowsotsam, F.R.A.S. Improved Edition. 1s.6d. .

57. The Art of Extempore Speaking: Hints for the Pulpit, the
Senate, and the Bar, By M. BauTaln, Vicar-General and Professor at the
Sorbonne, Translated from the French. 7th Edition, carefully corrected, 25.6d.

52. Mining and Quarryin%, with the Sciences connected there-
with, First Book of, for Schools, By J. H. CoLuins, F.G.S., Lecturer to
the Miners’ Association of Cornwall and Devon. 1s.

53. Places and Facts in Political and Physical Geography,
for Candidates in Examinations. By the Rev. EpGAr RAnp, B.A. 1s.

§4. Analytical Chemistry, Qualitative and Quantitative, a Course
of. To which is prefixed, a Brief I'reatise upon Modern Chemical Nomencla-
tare and Notation. By VM. W. Pink and GrorGs E. WEBSTER. 28,

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. Iaspector
of Schools.

INTRODUCTORY PRIMER, 3d.

s. d. s d.
FIRST STANDARD ., . o 6 FourtHSTANDARD . . . T 2
Seconp . . o110 FirtH » .« .1 6
THIRD .t 6

N . - - , Sixtun ”» .

Lessons ¥roM THE Binite. Part 1. Old Testament. 1s. L.
Lessons FroM THE Binte. Part 11 New Testament, to which is added
THe GEOGRAPHY OF THE Bmm‘ for very young Children. By Rev. C.
THORNTON FORSTER. 1s.2d. *4* Or the Two Partsin One Volume. 3s.

7 STATIONERS' HALL COURT, LUDGATE HILL, E.C.
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Fronch G FI%IENCH. -
'24. Frenc ramimar. ith Complete and Concis
Genders of French Nouns. By G. L. SgnAvss, Ph.D. xé.eﬁdl.{ul“ on the
25. French~English Dictionary. Comprising a large number of
New Terms used in Engineering, Mining, &c. ALFRED ELwes, 1s.6d.
26. English French Dictionary. ]? ALFRED ELWES. 2s.
25,26. French Dictionary (as a’i:oov:)r;l omplete, in One Vol,, 3s.;
cloth boards, 3s. 6d. *," Or with the GRAMMAR, cloth boards, 4s. 6d.
47. French and English Phrase Book :' containing Intro-
ductory Lessons, with Translations, several Vocabularies of Words, a Col-
lection of suitable Phrases, and Easy Familiar Dialogues. 1s. 6d.

GERMAN. B
39. German Grammar. Adapted for English Students, from
Heyse’s Theoretical and Practical Grammar, by Dr. G. L. STrAuss, 18,
40. German R%agelx;: A{Sénes of Extracts, carefully culled from the
ost approvet uthors o ermany ; wi ilo i -
;llanatol:g. By G. L. StraAuss, Ph.lg. ”.th Notes, Philological and Ex
41-43. German Triglot Dictionary. By NICHOLAS ESTERHAZY
S. A, Hawmicron. In Three Parts, Part I. German-French-English.
Part II. Enplish-German-French. Part III. French-German-English.
38., or cloth boards, 4s.
41-43 German Triglot Dictionary (as above), together with German
& 39. Grammar (No. 30), in One Volume, cloth boards, 3s.

ITALIAN.
27. Italian Grammar, arranged in Twenty Lessons, with a Course
of Exercises. By ALFRED ELwEs. 1s. 6d.
28. Italian Triglot Dictionary, wherein the Genders of all the
Italian and French Nouns are carefully noted down. By Arrrep ELwss.
Vol. 1. Italian-English-French. 2s.6d.
3o0. Italian Triglot Dictionary. By A. ELwes. Vol 2.
English-French-Italian. es. 6d.
32. Italian Triglot Dictionary. By ALFRED ELwgs. Vol 3.
French-Ttalian-English.  2s. 6d.
28,30, Ttalian Triglot Dictionary (as above). In One Vol., 7s. 6d.
32. Cloth boards.

SPANISH AND PORTUGUESE.

34. Spanish Grammar, in a Simple and Practical Form. With
a Course of Exercises. By ALrrep ELwes. 1s.6d.

35. Spanish~English and English-Spanish Dictionary.
Including alarge number of Technical Terms used in Mining, Engineering, &c.,
with the t}:wper Accents and the Gender of every Noun. By ALFRED ELwES.
4s. ; cloth boards, 5s. *,* Or with the GRAMMAR, cloth boards, 6s.

56. Portuguese Grammar, in a Simple and Practical Form.
With a Course of Exercises. By Arrrep ELwrs, 1s. 6d.

56. Portuguese-English and English-Portuguese Dic~
tionary, with the Genders of each Noun. By Arrrep Erwgs.

[In preparation.

HEBREW.
46%. Hebrew Grammar. By Dr. BRESSLAU. 1s. 6d.

44. Hehrew and English Dictionary, Biblical and Rabbinical ;
containing the Hebrew and Chaldee Roots of the Old Testament Post-
Rabbinical Writings. By Dr, Bresstav. 6s. *.* Or with the GRAMMAR, 75.

46. English and Hebrew Dictionary. By Dr. BRESSLAU. 3s.

44,46. Hebrew Dictionary (as above), in Two Vols., complete, with

46%  the GRAMMAR, cloth boards, 128,

LONDON : CROSBY LOCKWOOD AND CO..




LATIN.

19. I}a_tir‘a 1Gr?¥am§m Co;xéaining the Inflections and Elementary
rinciples of Translation and Construction, By the Rev, THOMAS GOODWIN,
M.A., Head Master of the Greenwich Ptopriet{ry School. 1s. !

20. Latin~English Dictionary. By the Rev. THOMAS GOODWIN,

o£he 28,
22. English~Latin Dictionary; together with an Appendix of
French and Ttalian Words which have their origin from the Latin. By the
Rev. Tugmuas Goopwmy, M.A, 1s. 6d. .
20,22. Latin Dictionary (as above). Complete in One Vol., 3s. 6d.;
cloth boards, 4s, 6d. *,* Or with the GRAMMAR, cloth boards, §s. 6d.

LATIN CLASSICS. With Explanatory Notes in English.

1. Latin Delectus. Containing Extracts from Classical Authors,
with Genealogical Vocabularies and Explanatory Notes, by H. Youne. 1s.6d.

2. Caesaris Commentarii de Bello Gallico. Notes, and a Geographical
Register for the Use of Schools, by H. Youns. 2s.

3. Cornelius Nepos. With Notes. By H. YounG. 1s,

4. Virgilii Maronis Bucolica et Georgica, With Notes on the Buco-
kcs by W. Rusaron, M.A., and on the Georgics by H. Young. 1s. 6d.

§. Virgilii Maronis Aneis. With Notes, Critical and Explanatory,
»y H. Youne. New Edition, revised and improved, With copious Adz—
tional Notes by Rev. T. H. L. Lrary, D.C.L,, formerly Scholar of Brasenose
College, Oxford. 3s,

® ———— Part 1, Books i.~—vi., 18. 6d.

[ Part 2, Books vii.—xii., 28.

6. Horace; Odes, Epode, and Carmen Swculare. Notes by H.
Youncg. 1s. 6d. - .
7. Horace; Satires, Epistles, and Ars Poetica. Notes by W. BRowN-
RrIGG SmitH, M.A., F.R.G.S. 1s. 6d.
. Sallustii Crispi Catalina et Bellum Jugurthinum. Notes, Critical
and Explanatory, by W. M. Donng, B.A., Trin. Coll,, Cam. 1s. 6d.
9. Terentii Andria et Heautontimorumenos. With Notes, Critical
and Explanatory, by the Rev. JAmes Davies, M.A. 1s. 6d.

10. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical
and Explanatory, by the Rev. James Davies, M.A. 2s.

11, Terentil Eunuchus, Comcedia. Notes, by Rev. J. DAvigs, M.A.
1s. 6d.

12. Ciceronis Oratio pro Sexto Roscio Amerino. FEdited, with an
Introduction, Analysis, and Notes, Explanatory and Critical, by the Rev.
James Davies, M.A. 1s.

13. Ciceronis Orationes in Catilinam, Verrem, et pro Archia.
With Introduction, Analysis, and Notes, Explanatory and Critical, by Rev
T. H, L. Leary, D.C.L. formerly Scholar of Brasenose College, Oxford,

co

1. 6d.
14. Ciceronis Cato Major, Lelius, Brutus, sive de Senectute, de Ami-
citia, de Claris Oratoribus Dialogi. With Notes by W. BROWNRIGG SMITH

. ER.G.S. 2s.
16, Livy: History of Rome. Notes by H. YoUNG and W. B. Sauth
M.A. Part 1. Books i, ii., 1s. 6d,

16%, ————— Part 2. Books iii,, iv., v., 15. 6d.

17. Part 3. Books xxi., xxii., 18. 6d.

19. Latin Verse Selections, from Catullus, Tibullus, Propertius,
and Ovid. Notes by W. B. Donne, M.A., Trinity College, Cambri‘ ge. 21,

zo. Latin Prose Selections, from Vamo, Columella, Vitravius,
Seneca, Qu‘mtilian, Floras, Velleius Paterculus, Valerius Maximus Sueto-
nius, Apuleius, &c. Notes by W. B. Dosxe, M.A. - 25

21. Juvenalis Satire. With Prolegomena and Notes by T. H. S,
Escorr, B.A., Lecturer on Logic at Kipz'a College, London, 2s.

7. STATIONERS' HALL COURT, LUDGATE RILL, E.Gv
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GREEK. ’

14. Greek Grammar, in accordance with the Principles and Philo-
logical Researches of the most eminent Scholars ofsiir own day. By Hans
. Craupe HaMrLTON. 1s. 6d. )
15,17. Greek Lexicon. Containing all the Words in General Use, with
. their Signihcations, Inflections, and Doubtful Quantities. By Hewnzy g
HamiLToN, Vol. 1. Greek-English, 2s. 6d. ; Vol. 2. English-Greek, 25. Or
the Two Vols. in One, 45. 6d.: cloth boards; 8.
14,15. Greek Lexicon (as above). Complete, with the GRAMMAR, in
17. One Vol,, cloth boards, 6s.

GREEK CLASSICS. With E:glanatory Notes in Englist ,

1. Greek Delectus. Containing Extracts from Classical Auathors,
with Genealogical Vocabularies and Explanatory Notes, by H. Younc. New
Edition, with an improved and enlarged Supplementary Vocabulary, by Jous
Hourcmison, M.A,, of the High School, Glasgow. 1s. 6d.

2, 3. Xenophon’s Anabasis; or, The Retreat of the Ten Thousand.
Notes and a Geographical Register, by H. Younc. Part 1. Books i. to iii.,
1s. Part 2. Books iv. to vii,, 1s.

4. Lucian’s Select Dialogues. The Text carefully revised, with
Grammatical and Explanatory Notes, by H. Youne. 1s.

5-12. Homer, The Works of. According to the Text of BARUMLEIN.
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.

Tug ILAD: Part 1. Books i. to vi.,, 1s.6d. Part 3. Books xiii. to xviii., 1s. 6d.

Part 2. Books vii,to xii., 18.6d.  Part 4. Books xix. to xxiv., 1s. 6d.

Tue Opyssey: Part1. Booksi. to vi., 1s. 64 Part 3. Books xiii. to xviii., 3. 6d.

Part 2. Books vii.toxii., 15.6d. = Part 4. Books xix. to xxiv., and
Hymns, 2s.

13. Plato’s Dialogues: The Apology of Socrates, the Crito, and
the Phedo. Fromthe Text of C. F. HerMANN. Edited with Notes, Critical
and Explanatory, by the Rev. Jamgs Davies, M.A. 2s.

14-17. Herodotus, The His f, oiefly after the Text of GAISFORD,
With Preliniinary Obse Yy Appendices, and Notes, Critical and
Explanatory, by Ta . WAL, BC.L.

. utspe), 28
Part 2. B elpomene), 28,
Part 3. B "1 rato, and Pul{mnia), 29.
Part 4. Boo¥j d Calliope) and Index, 1s. 6d.

18, Sophocles: (E
20. Sophocles {3 i
Critical and El

23. Euripides: Hg g
porr. With No§

M.A., F.R.G.Sq ks, S~ S .

26, Euripides: Afestih™ th the Text of DINpORF. With
Notes, Critical and Explanatory, by Jorn Miner, B.A. 1s. 6d.

30. Aschylus: Prometheus {;inctus : The Prometheus Bound. From
the Text of Dinoorr. Edited, with English Notes, Critical and Explanatory,
by the Rev. James Davies, M.A. 1s.

32, Aschylus: Septem Contra Thebes: The Seven against Thebes.
From the Text of Dinporr. Edited, with English Notes, Critical and Ex-
planatory, by the Rev. James Davies, M.A. 1s.

40. Aristophanes: Acharnians. Chiefly from the Text of C. H.
Weise.  With Notes, by C. 8, T. Townsuesp, M.A,_ 1s. 6d.

41. Thucydides: History of the Peloponnesian War. Notes by H.
Youxg. Book 1. 1Is.

42. Xenophon's. Panegyric on Agesilaus. Notes and Intro-
duction by Lr. F. 'W. _ﬂswrrr. 18, 6d. ..

43, Demosthenes. The Oration on the Crown and the Ph:hggtcs.
‘With English Notes. By Rev. T. H. L.Lzary, D.C.L., formerly Schi of
Brasenose College, Oxford, 1s. 6d.

Nofes bpH. YounG, Is.
¢ “Text of DINDORF. Notes,
FILNER, B.A

+ Jorn * . 28,
a, % kgﬂy from the Text of DIN-
ifa;gry, by W. BROWNRIGG SMITH,

et







