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PRETFAGCGE.

THE work now presented to the public, in its complete form, will, it is presumed, recom-
mend itself to general attentiou, as well from its novelty as from the importance of the subjects
of which it treats. Of all the numerous Dictioua:iea of Arts and Sciences published in this
country, there is no one that bears any resemblance to * the Unuie of the Mechanical Arts.”

In France, indeed, there have been works of the same kind, but they are all executed on too
large a scale to become generally useful ; and, i)y their price, they are necessarily confined to
the libraries of the rich,. or to the reposxtorles of the learned, which have been founded and
maintained at the pubpc expenge. Those for whom such works are _chiefly adapted, can
rarely obtain even a sight of them, and they are thus almost entirely desutute of that utility in
improving the arts and manufactures, for which ‘they were naturally deslgned Hence has
arisen the difficulty and those obstacles which the editor of this volume has met with in seeking
information on thé various topics that have come under discussion. In almost all instances he
has found persons engaged in trade extremely unwilling to communicate the processes and
manipulations which distingujsh their several arts; and, in the course of his inquiries, he
bad frequently to regret that those who were most disposed to afford him assistance were,
from want of all literary habits and practice, utterly incapable of rendering him that aid
which he could have hoped for by the communication of their ideas in writing. Many
persons refused him help lest they should be thought to betray the secrets of theik trade, and
others were equally reluctant to enter into the nature of theit profession, fearmg that a free
communication of their own thoughts would expose their ignorance of its principles, or
would prove "that its excellence did not depend upon any thing secret, or that could be
concealed. ' :

Without, however, troubling the reader with a further enumeration of the difficulties
which- have beset the editor in his pursuits, and impeded his progress in the attainment of
a practzcal
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practical knowledge, he will preceed briefly to state some peculiar features of the work
which he has, notwithstanding the hinderances thrown in his way, at length, accomplished.

The ¢ Mechanical Exercises,” published by Moxen, more than a century ago, have become
exceedingly scarce : in some respects, it has been the wish of the editor of the “ Circle” to
follow the example set him by his precursor, yet he has been ambitious of surpassing him in
the extent and variety of information contained in his book. Mr. Moxon treated almost
exclusively of the arts and trades connected with bunldmg ; the editor of the Circle, disdaining
~ 80 limited a plan, has taken a much more extensive range, and incladed, in bis work, practical
treatises on a great variety of other manual arts, trades. and manufactures.

The attention of the readér is particolarly directed ‘to the long and elaborate article on
CarrENTRY, which forms so large a’ proportion of the volume, and which, it is presumed,
will be found the most complete treatise ever published oni the subject. No expense has been
spared to illustrate this article by numerous engravings. The other articles connected with
buildiog, viz., SAwinc and PLaniNe, Briex-making and Brick-laying, Suarine, PLas:
TERING, PLuMBiNg, PAINTING and Grazrne; and- Turnine, which:is common ‘ts
many branches of trade, will be found under their respective heads; as well.as the mou
general treatises of ARCHITEGTURE, and Masonry. ‘ : -

Among the useful and important manipulations common to every individual, as well as to
péople in distinct trades, will be_found, in the alphabetical order, BaxinG and Brrxwing,
with such-rules and recipes as will shew that the convenience of private families have beexs
consulted equally with the interests of those whé manufacture on a large ecale for the

public.

In the arts connected with, or depending upon, or, at least, which are materially benefited
by the pl"igciples of modern Chemistry, may be mentioned, DveiNG, and HaT-making ;
Grass-making; PorrERy, ‘including the manufacture of PorcErAin; Soar-making;
.STAxcH-making, and TANNING; also REGTIFICATION and DistiLLATION, both included

under the former term.

Of the manufactures carried on to a vast extent in several of the large towns in the northern

parts of England, as Manchester, Shefield, and Birmingham, the reader may be referred to
CorToNn-

-~
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Corron-manufacture and WeAviNe; Burron-making, and Currery; to the mainu-
facture of F1rzs and Na1Ls, and to Wire-drawing. To these may be added, the manufacture ‘
of Guns and Smor, which trades are carried on upon an extensive scale at Birmingham,
though the best warranted guns are said to be the production of London workmen, to one of ’
whom, eminent in his profession, the editor, as has been acknowledged in-the article, is
indebted for the facts contained in his account of the business.

Ship-building was reckoned too extensive an article for a work to be comprised in a single
volume, and has been omitted: nevertheless, the manufacture of BLocks and Rorxs, connected
with it, has been rather fully treated «c

The trades, on which the literature of the country depends, Wil e found in their respeative
places, -as PArEr-making; PrinTiNG, by moveable letters, and on the stereotype plan; and
Boox-binding: to these may be added another branch of business, not indeed connected with
books, but of which paper is the staple commodity, viz., STAINING of Paper, chiefly used in
the decoration of our apartments. Hence we have been led to treat of other branches of
business. not absolutely necessary to the convenience of life, but which are found in every
stage of improved society, such are GoAcu-making, with which is allied the Wheelwright ;
EvaMeLLinG; Carving,® and GiLpine; Gourp-beating; JAPanNINe; ENGRAVING,
and the STAINING of Glass, found under the articles Glass and Glazing.

To the public it was 2 matter of impertance that a full article should be given on Watcu
and Crock-making ; this has been done, including a description of all the tools used in
the art, and of the facts which led to the invention, and of the principles on which these
useful instruments depend.

The Coorer, the Coms-maker, the CurrIER, and the BAsx ET-maker, will perceive that
considerable pains have been taken to collect and diffuse information respecting the trades
which they practise, and which are exceedingly useful in domestic life ; some, indeed, not
only on their own account, but for the aid which they afford to other manufacturers.

* By mistake, a figure is referred to in this article, which was not intended to be engraved ; and in the article Bringes,
page 41, references are erroncously made to Plate 1I, which was not necessary to illustrate the subject.

To
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To the article. ENGINEERING, We may call the attention of our readers, bemg, if we mnstake
not, wholly omitted in_Cyclopedias; :and, as connected, in some measure with it, we may
point out MininG ; and Founping, inall its different branches, from the grosser metals to
the coining of gold-and silver money. . . . . -
As the Mechanical Arts depend much upon the principles of GEoMETRY, We have, by
way of Appendix, given a treatise on the practical parts of that science.

. Upon the whole, we may recommend the Circle of the Mechanical Arts to persons of
various classes and ranks in life; as to GENTLI:MIW who are fond. of meChdl"Cdl puruulls,
or, who, for amusement, supermtent‘ ne works gomg on upon thelr own estates, or, who'
wish to be informed of ¢iie manufactures established in their own neighbourhood, or which

they may meet with in their travels. It will likewise be found extremgly useful to persons
engaged in trade; to youths apprenticed to learn the arts described; as well as to practical

mechanics in general. . S

Finally, the editor throws himself upon the candour of the publib ; he does not presume
that he has performed all that every. reader.will expect to find, but he is confident that much is
done, and that-the favour which he has experienced. during, the publlcatlon of his work i in
separate parts, will be.augmented now the publication is completed..

It was originally intended to have given a Second Part, chiefly as a Dictionary of
Terms,. assimilating itself to other Dictionaries ; but, at the desire of many of his subscribers,
the Editor has confined the work to its present extent., '

LonboN,
March @5, 1818,
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ARCHITECTURE.

ARCHITECTURE is the art of planning and
erecting buildings of any kind, as churches, palaces,
temples, dwelling-houses, bridges, &c. .

It has been too generaily imagined, that the study
of Architecture is of little or no use to any persons,
but those who are immediately concerned in build-
jng: nothing, however, can be more erroncous than
such an idea, as there is scarcely any profession in
which it is not, dircctly or indirectly, of the great-
et importance. The knowledge of its beautiful
proportions and ornaments, has given to many
of the articles manufactured in this country a
great superiority over those of any other nation.
The proper ication of its ornaments, aided by
chemistry, enabled our ingenious countryman, Mr.
Wedgwood, to carry the porcelain manufacture to a
perfection and elegance, till then unknown in
Furope; affording a sufficient proof, if proof were
nanting, of the utility this art may be of in pro-
f=ssions at first sight wholly unconnected with it. The
amith, the cabinet-maker, the turner, the founder,
and in short every workman who has to give form

t» rude materials, will find it highly advantageous to’

devote a portion of his time to the acquirement of
this sablime and useful art.

It being our intention in the present work to treat
only of practical part of the arts, it will not be
recessarv for us to enter largely into the history -of
Architecture. We shall content ourselves, there-
fore, with pointing out such circumstances as will
account, in some measure, for the origin of, and the

#riaing peculiarities which mark the ditferent or-

“erect habitations of stone.
- being but gradual refinements on their rude huts,
. carried with them a portion of the character,

ders. It is a very natural supposition, that in cln
mates, where rain seldom falls, it is unnecessary to
guard so carcfully against the inconvenicuces which
attend exposure to the atmosphere, as in those
more subject to wet.  The primitive habitations,
therefore, it is probable, were constructed with flat
roofs, which were nothing more than poles laid from
one tree to another, and covered with such materials
as nature most readily presented, as brushwood,
turf, leaves, or grass; these affording a sufficient
protection in those delightful climates, where
Architecture first had its origin. As population
increased, and agriculture improved, it .became
necessary for the inhabitants of woods to seek situa-
tions in the open country, more favourable to
their occupations; hence other means for construct-
ing habitations became necessary, and mn find-
ing the advaitages of living in society, began to
These improvements

which necessity, or rather convenience, first sug-
gested.  We may, therefore, conclude that the
trunks of trees, set upright at proper distances, first
gave the idea of a range of columns; whilst the
ands or rings placed round them to prevent them
from splitting, and a flat stone at the top and bot-
tom to carry off the rain, and to give them a more
solid bearing, may sufficiently account for the origin
of the capital and base. 'T'he materials which con-
stituted the covering, and which it is probahle pro-
Jjected, and were laid on of a considerable thickvlless,
: hear
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bear some resemblance to the entablature. The origin
of the pediment is more obvious, having nearly
the same offices assigned to it as gave it bi:ti, name-
ly, the angular or rising roof.

These observations on the origin of the column
and entablature, are made with a view that all those
who study architecture, may know the uses for
which the different parts were originally intend-
ed. Though many of these have ceased to be neces-
sary from the various ilr:f)rovements in the art, and
others are so ornamented as to conceal their original
design—it must never be lost sight of, that each
member had ori%inally its uses, which will prevent
errors by the indiscriminate misapplication of them.

Most persons who have written on architecture,
agree that the Gureeks had their first ideas respect-
ing it from the Iigyptians. The latter, long before
it was practised with any thing like order in Greece,
had made considerable progress towards its perfec-
tion; but, though their works were grand, they
were deficient in delicacy and taste. It was reserved
for the Greeks to impart to this art elegance and
symmetry, and to unite with these comfort and con-
venience. What we have said respecting the origin
of Grecian architecture, may account for the pecu-
liar character of the Arabian, Chinese, and what
is commonly called Gothic. The last is the com-
mon_appellation by which the architecture of the
middle ages, is known. In the Arabian mosque, we
cannot but see the strong resemblanee it bears to a
number of small bell tents, encircling a larger one.
The caravansary is a court surrounded by small tents,
each having its own dome, to which the Greek church
of St. Sophia, at Constantinople bears a striking simi-
litude. The Chinese architecture ap| to be de-
rived from the econstruction of wooden buildings;
and Sir George Staunton informs us, that the roofs
are of:the same shape as the cover of a square tent.
Thus we may trace the different stiles of architecture
to the formation of primitive huts; which were con-
structed so as best to afford the purposes of shelter
or shade, as the climate in which they were erected
demanded ; and of the most abundant and best calcu-
lated materials to answer these ends. ~We must
therefore look to these sources, if we wish to obtain
a just idea of the origin of stiles, differing so widely
from each other. :

The architects whe built most of the cathedrals in
Europe, departed from. the stile of Greece and
Rome, and introduced amother, in which arcades
made the principal feature. Not finding in every
place quarries, from which blocks could be raised of
sufficient size for forming the far projecting cornices

of the Greek orders, they relinqushed these propor--

tions, and adopted a style of ornament which did not
require such projections. By substituting arches for
she horizontal architrave or lintel, they were able to
etect buildings of a vast extent, and with spacious
openinfs, using only small pieces of stone. The
form adopted for a christian temple occasioned many

! of possibility in the. execution.

" and Gothic were blended together.
Grecian did not become prevalent in England, until

: , ]
intersections of vaultings, and multiplied the’ arches
exceedingly. Constant practice afforded opportu-
nities of giving all possible variety to these intersec-
tions, and taught the art of ballancing arch against
arch in every situation. In process of time arches
became principal ornaments, and a wall or a ceiling
was not thought properly decorated, until it was
filled with mock arches, crossing and cutting each
other in every direction.
We call the middle ages rude and barbarous, and

give to their style of Architecture the appellation of

vothic; but there was surely much knowledge in
architects, who could execute such magnificent and
difficult works as they have left us. ore appro-
priate appellations for these species of Architecture,
would be Saron and Norman, so far as relates to
buildings of this kind in Britain; the Saxon being dis-
tinguished by the circular, and the Norman by the
pointed arch; for, under the guidance of these re-
spective nations, each kind displayed its grandeur
and peculiarites in the greatest perfection. - The ar-
chitects of whom we now speak, do not appear te
have studied the theory of equilibriated arches.
For a long period, they adopted an arch which was
very strong, and permitted considerable irregularities
of pressure, namely, the pointed arch. The very dee
mouldings with which this arch was ornamente
made the arch-stones very long in proportion to the
span of the arch. Theylg'ad I%owever, studied with
great care the mutual thrust of arches on each other ;
and they contrived that every invention for this pur-_
pose should become an ornament, as well as a neces-
sary ;;:rt of the building.. Thus we fre:]uentlv see
small buildings having buttresses on the sides. These
buttresses are necessary in a large vaulted building, for
withstanding the outward pressure of the vaulting;
but they are useless when there is a flat ceiling.
Pinnacles on the lieads of buttresses are now con-
ridered as ornaments; but, originally, they were
%ut there to increase the weight of the buttresses.

iven the great tower in the centre of a cathedral,
which now constitutes its chief ornament, is a load
almost indispensably necessary, for enabling the
four principal columns to withstand the combined
thrusts of the aisles, the naves, and the transepts.
In short, the more closely we examine the ornaments
of this style of Architecture, the more shall we per-
ceive that they are essential parts; and the more we
consider the whole style,. the more clearly shall we

| see, that it is all deduced from the relish for arcades

indulged to extremes, and pushed to the utmost limit
This pure Gothic
was followed by a middle stile, in which the Grecian
Although the

the time of Inigo Jones, yet there existed some speci-
mens of it long prior to his day. Perhaps the
earliest was Somerset-house, in the Strand, built in
1549. Towards the end of the 15th and beginning

; of the 1Gth centuries, learning and the chaste architec~

ture
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ture oftheGreeks and Romans began to revive. It
first dawned in Italy; and its revival may beattributed
to the remains 4f those magnificent structures which
were to be found in that country. From thence an
improved method of building was gradually intro-
duced into all parts of Europe; ang although the
kalians for a long time retained the superiority over
the other European nations as architects, yet as men
of genius from all quarters constantly visited Italy,
for the purpose of improvement in this, as well as n
the other arts, they were in the course of time equal-
led, if not surpassed, by the architects of other na-
tions, and even by those of our own country.

The orders as now executed by architects, are five,
viz. the Tuscan, the Doric, the Tonic, the Corinthian,
and the Composite, which are distinguished from
each other by the colunm, with its base and capital,
and by the entablature. The Tuscan and Composite
orders are rejected by many, because they differ but
Iittle frem the other three, either in their ornaments,
or in the offices assigned to them. The Tuscan re-
sembling the Doric, deprived of some of its mould-
ings; and the Composite differing from the Corin-
thian only, by the introduction of the Ionic volute into
its capital. The Tuscan order is characterized by its
plain and robust appearance ; and is, therefore, used
only in works where strength and plainess are want-
ed: it has been introduced with great effect and taste

in that durable monument of ancient grandeur, the:

Column of Trajan, at Rome. Indeed, general
consent has established its proportions,- for such
purposes, to be beyond all t%e other orders. The
Doric ses nearly the same character for
strength as the Tuscan, but it is enlivened by its
peculiar ornaments, the triglyph, mutules, and gutte
or drops, under the triglyph; these ‘decorations
characterize the Doric order, and m part are insepa-
rable from it. Its proportions recommend- it where

united strength and grandeur are required. The .

Ioric partakes of more delicacy than either of the
former, and is on that account as well as ‘on account
of its origin, called feminine, and not improperly
supposed to have a matronly appearance. It is com-

of a medium between the masculine strength
of the Tuscan and Dorie, and the slenderness of the
Corinthian. The boldness of the eapital, with the
beauty of the shaft, makes it eligible for porticos,
frontiapieces, entrances to houses, &c. Dentiles
were at first added to the cornice of this order. 'The
€orinthian possesses more delicacy and ornament
than either of the other orders; the beauty and
nchness of the capital, and the delicacy of the shaft,
render it the most suitable in those ed(;ﬁcea whc}-'re
magnificence and elegance are required. On this
account it is_frequenﬂ?used for t‘;xeeflinternal decora-
tion of large state rooms, in which it has a chaste

rance, though at the same time beautiful and
muperb. The Composite order is the same as the
€orinthian in its proportions; and these two orders are
early alike in their ornaments. The addition of the

1
modern Ionic volute to the capital, gives it a bolder
projection. It is applicable in the same manner, and
m the same cases as the Corinthian.

General principles of Architecture. ' When' about
to build, choice of situation is the first thing to be
considered. For dwelling houses, a spot should, if’
ggssible, be chosen sufficiently elevated to be free

m damps and noxious vapours, and at the same
time sheltered from the severity of winter. The
neighbourhood of fens, and stagnate waters, should
always be avoided. It should be a spot where water
can be conveniently procured ; where drains may be
made with facility and with a proper fall; and where
the principal apartments may have the advantage of
sonthern and western aspects. The nature of the
soil should likewise be examined, either by means of
borers or by sinking holes, in order to ascertain if a
firm foundation can be had. Stony or gravelly soils
generally afford the best foundation; yet these are
sometimes deceitful, forunderneath, layers of gravel,
large cavities, or earth of a loose and hollow sub-
stance, have frequently been found. In order to de-
tect such deceptions, a celebrated Italian architect
has recommended that great weights should. be for-
cibly thrown on the ground, so that ’bgeattentively
listening to the sound, some idea may be formed ot
its firmness or hollowness. A foundation of sand is
proverbially bad ; marshy, rotten, or boggy ground is
etﬁually insecure, and can only be built upon l()jy
piling, planking, laying large ledges, &c. In build-
ing near the water, t care should be taken to
ascertain the depth ofi the soil to the very bottom ;
and this caution should likewise be well attend-
ed to, when the ground has been  wrought or
dug before, or when it has been lately formed by
accumulated earth or rubbish. '

‘The situation being chosen, the attention of the
architect should next be directed to the form of the
proposed edifice, together with the arrangement of
the different apartments it is intended to contain. A
plan should be made with an elevation of each front,
and also two or more sections. If the building he a
considerable one, it would bhe advisable to have a
perfect model formed with all its minute parts; and
that the judgment may not be prejudiced, the'model
should be made lE)lam, without colours or other
beautifying. As the numberand distribution of the
rooms must depend on the establishment, and mode
of living of the employer, the following observations
can only be considered as general hints. Utility and
external appearance should, undoubtedly, asfar as

ossible, be combined: but in dwelling houses, very
ittle of the former should be sacrificed to the latter.
It is generally desirable to divide the principal front
into three parts; a centre, and two wings. The centre
should not appear of too great a magnitude for the
wings, nor the wings too magnificent for the centre.
'The parts should bear a pleasing proportion to each
other, both when separately considered, and unitedly.
A pyramidical form generally produces a I;;appy
.. eflect;
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effect; but the choice of the external appearance
must depend much on the situation, adjacent scenery
&c. &c.  Boldness and simplicity should be distin-
guished from heaviness or poverty: lightness and
elegance from frippery and whimsicality. Buildings
intended solely for utility, ought in every part to cor-
responid precisely with that intention.  The least
deviation from use, though contributing to ornament,
will be disagreeable; for every work of use being
cansidered as a mean to an end, its perfection as a
mean is the most important consideration, and everv
thing in opposition to that, is to be neglected
as improper.  On  the other hand, in buildings in-
ended solely fur ornament, as columns, obelisks,
triumphal arches, &c. beanty alone ought to be re-
garded. 'The principal difiiculty in architecture lies
1n combining use and ornament.  In order to accom-
plish these ends, different and even opposite means
must be emploved, and this is the reason why
they are so scldom seen united in a due degree.
Hence, in all buildings, the only practicable method
is to prefer utility or ornament, according to its
character; in palaces, and such buildings as admit
of a vartety of useful contrivances, regularity onght
to be preferred; but in dwelling houses that are too
small for varicty of contrivance, utility ought to
‘prevail; regularity being neglected as far as it
stands opposed to convenience.

The proportions of doors are determined by the
uses for which thev are designed. The door of a
dwelling house, which ought to correspond to the
human size, is confined to seven or eight feet in
height, and three or four in breadth.  Doors of en-
trance vary in their dimensions according to the
height of the story, or according to the magnitude of
the building, in which they are placed.  In private
houses, four feet may be the greatest width, and in
genera} three feet will be suflicient, except under
some peculiar circumstances. A good proportion for
doors is that in which their dimensions are in the
-atio of three to seven, in small doors, and one to
two in large doors. Double doors, with suflicient
room between to allow of the one heing shut before

the other is opened, will contribute wuch to l\e(,‘lp :
up an equal temperature through the hounse, expecial- !

ly where the lobby is warmed by a stove. In the
entrance doors of’ public edifices, where there is a
frequent ingress and egress of a multitude of people,
their width may be from six to twelve feet. Inside
doors should in some measure, be regulated by the
height of the stories; this, however, has its limit, as
there is a certain dimension which ought not to be
exceeded, for the difliculty of shutting the door will
be increased by its weight; thercfore doors for pri-
vate edifices, which are intended to be shut with one
close, should never excced three feet six inches in
breadth.  In palaces, and in the houses of noblemen,

where much company resort, all the doors are fre--

quently thrown open: these may be much larger
than those of inferior edifices; and their width may

“orders,
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be from four to six feet. Inmodern houses, it is
common to have large folding doors for throwing two
rooms into one; in such cases, the preportion of the
aperture will often be of a less height than that of
twice the breadth, as the doors in the same story are
generally one height throughout. The lintels of
doors sliould range with those of the windows, and
their breadth should ncver be less than that of the
windows. In the fourth book of Vitruvius, rules
are laid down for Doric, Ionic, and Attic doors, all
of which have their apertures narrower at the top
than at the bottom, in conformity to those which are
seen in the ruins of ancient Greek and Roman edi-
fices; as in the temple of Minerva Polias, at Athens,
and the temple of Vesta at Tivoli.  Doors of this
form have the property of shutting themselves, which
reason, probably, occasioned their invention; they
have been introduced by a fow modern archi-
tects, particularly Mr. Soane, in the Bank of Lng-
land. As to the situation of the principal entrance,
it is evident that the door should be in the middle,
as it will not only contribute better to symmetry, but
will communicate more readily with all the other
parts of the building.  Where the iuternal arrange-
ment of the rooms is injured by the door being in
the center of the front, a blank door or window,
having the appearance of a door, should be substi-
tuted, and the entranee made where it is more con-
venient The apertures of exterior doors in blank ar-
cades, are generally placed at the same height as the
springing of the arch; or if they have dressings, the
top of the dressing, whether it be the architrave or
cornice, is generally placed on the same level with
the impost. 'T'he most common anethod of adorning
the aperture of a door is with an architrave sur-
rounding it; or with a cornice surmounting the
architrave : or with a complete entablature. . Some-
times consoles are introduced, flanking the architrave
Jjambs, #ud sustaining the ends of the cornice. Some-
times the architrave jambs are flanked with pilas-
ters of the orders, or of sonre analogical form, in
which case, the projections of their bases and capitals
are always less than that of the surrounding archi-
trave; and the architrave over the capitals of the
pilastersis the same with that of the head of the door,
Sometimes the door is adorned with one of the five
The entrance doors of grand houses are fre-
?uenﬂy adorned with porticos, after the manner of
arecian temples,

With regard to windows, the first considerations
are their number and their size. They must be so ar-
ranged, as to admit neither more nor less light than
may be requisite. In the determination of this sub-
Jject, rogm'(ll must be had to the climate, the aspect,
the extent, the elevation of the building, and its des-
tination, and also to the thickness ot the walls in
which the windows are to be placed; on this circum-
staiice will partly depend the greater or_less quan-
tity of light that will be admitted. Wlhere the
walls are thick, as they commonly are in stone

buildings,
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buildings, the windows should have a considerable
splay-on the inside, which will admit almost as
much light, as if the windows were externally of the
same size with the increased internal dimensions.
Sky lights are sometimes used to light stair-cases,
but unless they are made with great care, theyare
very subject to leak, in a country like ours wlere so
much rain and snow falls; when they are introduced
for stairs, they ouglit to be double, with a large
space between; otherwise they contribute greaﬁy
to render houses colder, because they fortm uneasy
communications hetween the internal warm, and the
external cold air.
is seldom clouded, and where its riys dart mote in-
tensely upon the earth, the light is stronger thanin
those which are temperate or cold; thereforéd, -a
smaller quantity of it will suffice, and more than'a
sufficiency should not be admitted, as the ‘conse-’
quence would be the admission of heat. The
same happens in respect to a southern aspect, which
receives more heat, and consequently more light, .
than a northern, or even an eastern or western one. -
A large lofty space requires a greater quantity of '
light then once circumseribed in its dimensions; and’
art demands, that the quantity intreduced should be
so regulated, that it way excite gay, cheerful, ot
sclemn sensations, in the miud of a spectator, ac-
cording to the nature and purposes for which the
etructure is intended.* - .
Whererer sun-shine predominates, light must
be admitted and distributed with caution, 1or where
there is an excess of light, the heat becomes dread-
full}y incommodious to ‘the inhabitant, and m-
Jurious to the furniture. I Ttaly, and some other
hot countries, although the windows in general are
Jess tham ours, their apartments cannot be miade-
habitable, but by kecping the window shutters al-
most clesed, while the sun appears above the,
horizon. But in regions where clouds prevail eight’
months in the year, it willalways be right to admit
a sufficiency of light, to counteract the gloom of wet .
and cloudy seasons, and have recourse to blinds or
shutters whenever the appearance of the sun renders
it toe abundant. o :
The pragportions for the apertuires of windows
depend upon their situation. Their width in all
the stories must be the same; bit the different
heights of the apartments, make it necessary to vary
the height of the windows likewise. In tle prin-
cipal floor it may be from tivo and ohe eiglith of the
width, to twoand one third, accordingly as the rooms
have more or less elevation. In the ground story,
where the apartments are lower, theé apertures of
the svindows seldom exceed a double square, and

* We cannot but regret the influence the window tax has on the
apprarance of most of our modern houses; which are not only les
beantiful, but for- want of a sufficient number of these necessary
apertores, dre reudered lcss comforiable wnd healthy to the persons.
istiabiting thewm,

In hot countries, where the sun |

is truly . ridicnlous,

. by the product of the length and brea

when théy are in 4 rustic basement, they are fie-
ﬁuenﬂy made niuch lower.. The height of the win-

ows of the second floor may be from one and a half
of their width,, to one and four-fifths; and attics and
mezzanines may be either a perfect square, or some-
what lower, .

The windows of the principal floor are generally
most enriclied. . The :aimplest method of adorning
them, is, with an architrave surrounding the aper-
ture, and crowned with a. frieze and cornice.. The
windows of the ground floor are sometimes left en-
tirely plwin, withiout any ornament, and at others
they are surrounded with rustics, or a regular
architrave, with a frieze and cornice. These of tie
second . floor lxive. generally an architrave carried
round the aperture ; and the same method is adopt-
ed in adorning- the attic' and mezzanine windows?
but the two Fast have séldom eithey frieze or cor-
nice,- whereas the secoud floor windows are often
crowned with both. The breasts of all the windows
on the same floor sheujd be on the same level, and
raised above the floor from two feet nine inches, to
three fect six inches, at the most. When the
walls are thick, the breasts should be reduced under
the apertures, for the .convenieacy of looking out.
When the building is surrounded with gardens,
lanik, or other beantiful objects, the French method
of continuving the windows quite down to the floor,
renders the room cxcoedin;,r]ly pleasant; but when

‘this mode is adopted in close streets, where it con-

tributes to nothing but rendering houses colder, it
The intervals between the
apertures of windows, depend in a great measure
on their enrichments. The breadth of the apertures.
is the least distance that can be between them ; and

-twice that brendth should be the largest in dwell-

ing-houses; otherwise the rooms will not be suffi-
ciently lighted. The windows in all the stories of
the saime aspect must be placed exactly above one
another. The mathematical rule of apportioning
light to rooms, is as follows ;—multiply the lengtiv
of the room by the breadth, and multlp{' the height
J)th; and out
of that product extract the square-root, which is the
light _re(}uired-. For example, suppose a room to
be forty fect by thirty, and the height sixtecn feet,
the square-root will be 138 feet four inches; which
may be divided into foui windows, and each window
will contain 36 feet, superficial. The height of each
of thes¢ windows will be 9 feet, and the width

4 feet. Suppdse a room to be 36 feet by 21, und

15 feet in Leight, the square-root will be 113 fiet ;

-which divided into four parts, or windows, will give

28 fect three inches to each window. 'I'he height

-of these windews will be 8 feet six inclies, aud
‘the width 3 feet four ‘inches; and so for any

others by the same rule of proportion, Steps of
stairs should likewise be accommodated to the hu-
man figure, without rogardéng any, other px'opor.ti]m:;

they
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they are accordingly the same both in large and
small buildings. In sumptuous buildings, the steps
stiould not be less than four, nor more than six
inches high; not more than eighteen, nor less than
twelve inches broad; nor less than six: feet, nor
nor more than fifteen feet long. In ordinary houses
they may be somewhat higher and narrower, and
they must be much shorter in general, but eight or
evea seven inches is too high for an easy ascent,
and they ought never to be less then nine or ten
inches broad, nor shorter then three feet. The
steps should be laid somewhat sloping, or a little
higher behind, which is formed to lessen the labour
of ascending.

(Sce more of this in the articles CA4RPENTRY and
JOINERY.)

We come now to consider the form of the build-
ing. A cube orsquare, isa more agreeable figure
than an oblong, or parallelopipedon.  This con-
stautly holds good in small figures; but a large
building in form of a cube, is lumpish and heavy;
therefore an oblong form is always preferred for
dwelling houses. Care should, however, be taken
to avoid making the plan longer than necessary, as
there will be great waste in the passages, and con-
siderable difliculty in lighting them.

With regard to the internal divisions, it is found
more convenient that the rooms should be rectangu-
lar, to avoid useless spaces. An hexagonal, or six
sided figure leaves no void spaces ; but it determines
the.rooms to be all of one size, which is both in-
convenient and disagreeable for want of variety.
T'hough a cube be the most (:geeable figure, and
may answer for a room of moderate size ; yet, ina
very large room, utility requires a different form.
Th: best forin for a long room, is that of a parel-

* All precautions to preveut the communication of sound to th®
bed room., should be taken. To this end it is advisable to 611 the
space between the juists of the floor, above the bed room, with saw=

us!, which must be sustained by short pieces of board, nailed
inst the joists, ubuve the ceiling of the lower apartment. In the
distribution of rooms for seivants we can only consult the facilities,

of our general plan, and, if ponsible, to give every bed room a re |.

place. There are two things to be attended to in the situation of
tae kitchen, first to place it as ncar the dining apartinent as possible:
sccondly to contrive it so that the efluvia from the cooking, shall not
enter the dining-room through the pa-sage, which should always he
a covered ove. In town huuses it is gencrally most conveniont to
place the Kitchen beneath the parlour floor ; to_prevent the lighter,
warned air charged with the unell from caohnﬁ; rising into the
dining reoms ; a wgemw funoel like the kitchen chimney, carried
up io the same stack, will always atford a reinedy. A communica-
tion with this flue must be made by means of an opening in the ceil-
ing of the kitchen, this opening may be closed by a dvor, when noth-
iugis going onin the kitchen to occasion an unpleasant smell. [never
modera house of respectable size water closets are introduced, whic
of course are situated 5o as to be convenient to the whole of the house,
and at the same time as much ed as circumstances will admit
«f; water closcts'are now sa much improved, that they may be placed
in any part of the house, without the least danger of an’y unpleasant
smcll ; this, is in a great measure effected by means of pipes, bent
down, 5o us to form an elbow, ia the lower part of which, the last
portion of water which is thrown down lodges, and com letely pre-
veuts any cffiuvia from rising. This coutrivance is equally applgcn-
ble ta draius, which will be treated of in their pmrr l:I:u-e:. Care
sbould be taken to prevent the water in the pipes from freezing, by
hecping them from the influence of the external air, as it would
most infallibly burnt them.,

in the works of nature ; but art requires to be guid- .
e
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lelogram, and this figure -is also best calculated for
the admission of light; because, to avoid cross
lights, all the windows ought to be in one wall; and
if the opposite wall be at such a distance as not to
be fully lighted, the room must be obscure. Dining
rooms should be so situated, as to give an easy
access to servants who wait at table; and the fire-
lace so placed as to warm the room uniformly.
n the building of chambers, regard ought to be
had, as well to the place of the bed, which is gener-
ally six or seven feet square, and the passage, as
to the situation of the chimney, which for this con-
sideration ought not to be placed just in the middle,
but distant from it about two feet, or two fect six ;
this, however, will be unnecessary in very large
bed-chambers. The height of a room, exceeding
nine or ten feet, has little relation to utility; there-
fore proportion is the ouly rule for determining the
height, when above that number of feet. Artists,
who deal in the beautiful, love to entertain the eye ;
palaces and sumptuous huildings, in which grandeusr
and beauty may be fully displayed, give them an
opportunity ot shewing their taste. But such a
propensity is peculiarly unhappy with regard  to
private dwelling-houses; because in these, utility
cannot be sacrificed to magnificence, without hurt-
ing their intrinsic worth. There is no opportumity
for great varicty of form in a small house; and in
edifices of this kind, internal convenience has not,
hitherto, been happily adjusted to external regu-
larity. Perhaps an accurate coincidence in this
respect is beyond the reach of art. Architects, how-
ever, constantly split upon this rock, for they never
can be persuaded to give over attempting to recon-
cile these two incompatible”objects; how otherwise
should it happen, that of the endless variety of pri-
vate dwelling-houses, there should not be one found
that is gencrally agreed upon as a good model 2
The unwearied propensity to make a house regular
as well as convenient, obliges the architect, in some
instances, to sacrifice convenience to regularity, and
in others, regularity to convenience; and accord-
ingly the house which turns out neither regular nor
convenient, never fails to displease.—Nothing can
be more evident, than that the plan of a dweTling-
house ought to be suited to the climate; yet no
error is more common than to copy in Britain the .
form of Italian houses, not forgetting even thoso :
parts that are purposely contrived for collecting
air, and for excluding the sun; witness our collon-
nades and logies, designed by the Italians to gather
cool air, and exclude  the beams of the sun; conve-
niences which the climate of this country does not

L R

uire. '
re“Ve shall next view architecture as one of the .
fine arts ; which will lead us to the examination of
such buildings, and parts of buildings, as are cal- :
culated solegr to please the eye. Variety prevails

d
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ed by rule and compase. Hence itis, thatin such
of art as imitate nature, as in laying out
sure grounds. planting. &c. the great aim shonld
to hide « vhich is done
by avoiding variety. But
in works of art tnat are original, ana not imitative,
such as architecture, strict regularity and uniformity
ouf‘ht to be studied, as far as consistent with utility.
*Proportion is not less agreeable than regularity
and uniformity; and, therefore, in buildings inten-
ded to please the eye, they are all equally essential.
Itis taken for ‘granted by many writers, that in all
the parts of building there are certain strict propor-
tions which please the eye, in the same manmer as
in sound, there are certain strict proportions which
please the ear: and that in both the slightest devia-
tion is equally disagrecable. But it onght to be
considered, that there is no resemblance or relation
between the objects of different senses. What
pleases the ear in harmmony, is not the proportion
of the strings of the instrument, but of the sounds
which these strings produce. In architecture, on
the contrary, it is the proportion of different quanti-
ties that pleases the eve, without the least relation to
sonnd. Perrault in his comparison of the ancients
and moderns, goes to the opposite extremes, main-
taining that the different proportions assigned to
each order of columns are arbitrary, and that the
beauty of these proportions is entirely the effect of
custon. But he should have considered, that if these
proportions | n agreeable, they
could never | by custom.

For illustr all adda few ex-
amples of the 'rent proportions.
Ina sumptuous edince, the capital rooms ought to
be large, otherwise they will not be proportioned to
the size of the building; for the same reason a very
hirze room is improper in a small house. But

"in things thus related, the mind requires not a pre-

ase or single proportion rejecting all others; on
the contrary, many different proportions arc equally
agreeable. It is only when a proportion becomes
loose and distant, that the agreeablencss ahates, aud
at last vanishes.  Accordingly, in buildings, rooms
of different proportions are found to be equally
agreeable, even whei is not influ-
enced by utility. W 2 proportion
the height of a room e length and
breadth, it must be extremely arbitrary, considering
the uncertainty of the eye as to the height of a
room, when it exceeds 16 or 17 feet. In columns,
again, every architect must confess, that the propor-
tion of -height and thickness varies betwixt eight
diameters and ten, and that every proportion l%e-
tween these two extremes is agreeable. Besides
there must certainly be a further variation of pro-
portion, depending upon the size of the column.
A row of colamns ten feet high, anda row twice
that height, require different proportions; the

inter-columniations must aJso differ in propor‘ion
according to the height of the row.

Proportion of parts is not only itself a beanty, but
is inseparably connected with a beauty of the high«
est relish, that of concord and harmony ; which will
be plain from what follows. A room, the parts of
which are all finely adjusted to cach other, strikes
us not only with the beauty of proportion, but with
a pleasure far superior; the length, the breadth,
the height, raisc each of them a separate emotion.
These emotions are similar; and thongh faint when
scparately felt, they produce in conjunction, the
emotion of concord or harmony, which never fails to
please. On the other hand, where the length of aroom
far cxceeds the breadth, the mind, comparing to-
gether parts co intimately connccted, immediately
perceives a disagreement or disproportion which
offonds.  Hence a long gallery, however convenient
for exercise, is not an agrecable figure for a room.
In buildings destined chiefly or soTely to please the
eye, regularity and proportion are essentially neces-
sary, because they are. the means of producing
beauty. Buta skillful artist will not confine his
view to regularity and proportion; he will also
study congruity, which is perceived when the form
and ornaments of a structure, are suited to the pur-

se for which it is appointed. Hence every build-
ing ought to have an expression suited to its desti-
nation. A palace, ought to be sumptuous and
grand; a private dwelling, neat and modest; a
play-house, gay and splendid; and a monument,
gloomy and melancholy. Columns, besides their
chief destination of bemg supports, contribute to
that peculiar expression whicEpthe destination of a
building requires. Columns of different propor-
tions serve to_express loftiness, lightness, &c. as

well as str contribute to
expression 1e situation of
a private situation of a
palace oug al stencture of
a house, le structure. .\
large and first that com-
monly rec nce in several
respects. . ient is a hand-
some porti ze and fashion
of the fron om of a larger

size, and this to the great room, all by a progression
from small to great.

The several offices, which have a place in the plans
of honses, should be sa arranged, as to appear to
compose an inferior part of the whole building ; not
totally detached, yet in such order as to keep the
more offensive ones as remote as possible from the
principal parts ofthe house.

Ithas been doubted whether a building canadmit o
any ornaments beyond such as are usef?nl, or at least
that have the appearance of being so. But, regarding
architecture no less as a fine, than as a useful art,
both kinds may be introduced ; though it requiras

great
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great judgment as to the quantity and the
arrangement. A private house, and other edifices,
where use is the chief aim, admit not indeed of an
ornaments but such as have the appearance of utili-
- ty. But temples, triumphal arches, and such build-
ings as are chiefly intended for show, may be highly
. ornamented without any regard to their seeming
usefulness. Hence it is that a threefold division of
ornaments has been suggested. These are, first,
ornaments that are beautiful without relation to
use; such as statues, vases, &c. Secondly, objects
in themselves not beautiful, but possessing the beau-
ty of utilitv, by imposing on the spectator, and
wppearing to be usetul; such as blind windows,
"Lhirdly, where things are beautiful in themselves,
and at the same time assume the appearance of use ;
such as pilasters. With regard to the fivst, we
naturally require that a statue shall be so placed as
that it may be seen in every direction, and at vari-
ous distances, by having an opportunity of receding
or advancing as we please; statues placed in the
niches in fronts of houses, or on the tops of their
walls and roofs, ought not to be admitted. Their

roper places are in large halls, and in passages that
cad to a grand stair-case, &c. To adorn the top of
a wall with a row of vases, is an unhappy conceit ; by
placing a thing, whese natural destination is utility,
where it cannot have even the least appearance of it.
Firmness and solidity being the proper expressions
of a pedestal, whether of a column, or of a statue,
it ought to be sparingly ornamented. ‘I'he ancients
never ventured on any bolder.ornament than the
basso relievo.

With respect to ornaments of the second kind, it
is a_great error to contrive them so as to appear
useless. A blind window, therefore, when necessa-
ry for regularity, ought to. be so disguised as to ap-
pear a real window; when it appears without dis-
guise, it is disgustful, as a vain attempt to supply
the want of inyvention; it shews theirregulanty in
a strouger light, by signifying that a window ought
to be there in peint of regularity, but that the archi-
tect had not skill sufficient to conneet external re-
gularity, with internal convenience.. As to the
third; it is very injudicious to sink pilasters so far
into the wall, as to remove totally, or mostly, the
appearance of use, They should always project
so much from the wall, asto have the appearance
of supporting the entablature over them.
~ Of all ornaments the pillar gives the greatest

clegance to extensive buldings. 'I'he destination
of a pillar is to support, really, or.in appearance,
another part, termed the entablature. With regard
" “to the form of apillar, it inust be observed, that a
circle is a more agreeable fizure thun a square; a'
.globe than a cube ; and a cylinder then'a parullel-
opipedon. This last, in the language of architec-
ture, is saying, that< eolumnn is-a more agreeable
figure than a pilasteys and for that reason it ought
to be preferred, when all other circumstances are

| attention, will enahle every.

equal. Another reason. concurs, that a columm
annexed to a wall, which is a plain surface, makes
a greater variety than a pilaster. Besides, pilasters
at a distance are apt to be mistaken for pillars; and
the spectator is disappointed, when, on a nearer
approach, he discovers them to be oniy ilasters.—
Ornaments intended to decorate the orders, should
be judiciously adapted to the proper character of
eacﬁ. Plain and rusticated embellishments would
be extremely discordant with the elegance of' the
Corinthian column: and sweet and. delicate enrich-
ments very ill suit the strength and simplicity of the
Dorie. All kinds of fanciful and trifling devices,
all fashionable finery, should be for ever excluded
from the smalest place in our works.  Sir Christo-
pher Wren, very justly censures this species. of fri-
volity, when speaking of the palace of Versailles,
Much to the honour of Sir gVilliam-Clmmbers,
architect of that great national ornament Somerset-
house, he has never depraved the art with any kind
of capricious innovation. lle has ever made the

ancients his models; and he has not pretended to
vary and invent, where variation and invention are

not only superfluous, but mischievous. Ile has

only, with great taste and judgement, selected and

compounded what he has already found perfect to

his hands.  His buildings are consequently always

grand, yet simple: not distracting the eye with

broken ~ lines, petty divisions, or arbitrary and

meretricious ornameuts; but preserving always that

unity of design, and-that magic of eftect, which

render them the best comments on his own cxeel-

lent treatise on the Scicnce of Architeeture.

We shall now give soue rules for working the
ovders of Architeeture. - An order consists of three
principal members, ov parts; which are, the pedestal,
the column, and the entablature. Iach.of these
parts is again composed of three others ; the pedestal,
having its base, its die or trunk, and its covnice. 'I'he
column has its base, its shaft, and its capital. And
the entablature consists of the architrave, frieze, and
cornice, A competent knewledge of the methods of
drawing and working the five orders, may be said to
be the very foundation ofthe art of building; since
from these, with their several proportions and orna-
ments, arises all that is great, elegant, or harmonious,
in the noblest strueture. 1t should, therefore, be the
earnest endcavour of those who study architecture,
to obtain a thorongh knowledge of eaeh distinct
order, its parts, proportions, and genuine figure, as .
being abselutely necessary to every one -who aspires
to eminence in this profession.  ‘F'he following rules

1} are given with this view, and are adapted to the pye-

sent taste ;. and they are so clearly, explained by the
figures and measurements.on the plates, that a little
‘ rson readily toecompe-
hend the proportion, use,and situation of each mem-
ber; and also the severul methods adopted. in cal-
culating the parts, and setting thiem off for practice.
As architecture is mere the study of forms than

precepts,
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pecaptr, we regret that the limits of te present'
work, do uot enable us to give many plates of
examples from auntiquity, which would tend much
toconfirm what has alrcady been said. We there-
fure recommend to the attention of those who ma

wish to know nicre of'this subject, the following exce{:

lent werks:— Nicholson’s Principles of Architecture: |

Stuarts’ Athens, and Sir Wm. Chambers’ Treatise
on Civil Architecture.

Of diminishing the Shafit of a Column. In effecting
tee diminution of the staft ¢f a coluin, th~ ancients
acopted a variety of metheds: beginning sometimes
from the foot of a shaf, and &t others from one quar-
ter, orone third of its beight, the lower part being |
pericetly cyliudrical.  The former of these was most
12 use awcag the ancients, and, being the most na-
tural an:d graceful ougiit to Lave the preference, though
the laiter bas b en morc umiversally practised ﬁy
modernartists. The first architects, says M. Auzoult, |

bly made their colunms in straight lines, in im-
Hation of trees, so that their staft was.the frustrum
ofa coue; bat, finding this torm abrupt and dis-
arreeble, they made use ofsome curve, which, spring-
ing from the extremities of the superior and inferior
diameters of the columm, swelled beyend the sides of
tLe cone, and by that means gave a more pleasing fi-
gure to the contour.  Vitruvius, in the second chap-
ter of' ais third book, mentions this practice, butin so
ebscare and cursory a mauner, that his meaning has '
ot been understood : and several of the modern ar- |
ehitects intending to conform themselves to his doc- |
trine, have mude the diameters of'their colunms great-
er in the middie than at the foot of the shaft. Leon '
Baptista, Alberti, and others of the Florentine and |
Rowan architects, have carried this to a very great |
excess, for which they have boen justly blamed, as
it is neither natural, reasonable, nor beautiful. M.
Auzoult observes, that a column supposing its shaft |
to be the fiu. trwin of a cone, may have an additional
tickness in the middle, without being swelled there,
beyond the bulk of its inferier parts; and supposes
the addition inentioned by Vitruvius. to siguify no- '
thing but the increase towards the middle of the eo-
lmn, occasioned by changing the straight line, which
ot first was in use for a curve. 'T'his supposition is
sxtremely just, being founded on what is observed in
the works of antiquity ; where there is no instance of
slumns thicker in the middle than at the bottom,

all have the swelling hinted at by Vitruvius,
all of them being terminated by curves, some gra-
site columns excepted, which are bounded by
sraight lines; a proof, perhaps, of their great anti-
quity. M. Blondel teaches various methods of di-
mioighing columns, the best of which is by
means of that instrument, which Nicomedes invent-
od to describe the first concaoid, for this, being
applied at the bottom of tiie shaft, performs at one
wweep both the swelling and the diminution:

§iving such a graceful form to the column, that it is

geserally allowed to be the most perfect practice
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hitherto diseovered. The oo!nmns in the Pantheon,
accounted the most heautiful among the antignes,
are made in this manner; as appears by the exugt
measures of on~ of them to he found in Desrordotz’a
Antiquities of Rome. To have an accuvate idea J§f
the operation, it will be necessary first to descritre
Viznola’s method of diminution,on which it is gronos
ded. Haviag described the height of the shaft, and
ita inferior and superior diameters, draw a line indes.
finitely from C through I) perpendicular to the avis
of the column, (See Plate 1, Figure 1.) this done,
set off the distance G D, which s the infertor semis
diameter from A, the extreme point of the sinerior
diameter to B, a point inthe axis. Then from A
through B, draw the line A B L, which will cut
the indefinite line C D in E; and from thia point of
intersection I, draw throngh the axis of the column
any number of rays, as E B A; on each of which,
frowm the axis towards the circunference, setting off’
the interval C D, may be found any number of
points, asa a a, &c. through which, 1fa curve be
drawu, it will describe the swelling and diminution
of'a column.

Though this method be sufficiently accurate for
practice, especially it a considerahle number of
points be found, vet strictly speaking, it is defctive,
as the curve wmu«t either be drawn by hand, or by
applying a flexible ruler te all the points: both of
whichare liable to variations. Blonde!, therefore
to obviate this objection, after having proved the
curve pwsing from A to C, through the points e #a
&c. to he of the natura of tie first conchoid of the
ancionts, employed the instrament of Nicomerles te
dencribe it, the construction of which is a3 follows;
having found the length of the ehait, with tie in-
ferior and superior diameters of the column, and the
length of the line C D) E, (in architecture plate as
before,) takethree rulers either of wood or of metal,
as ' G, I D, and A I of which let F Gand I D),
be fastened together at right angles in G. Cuta
dove-tail groove in the middle of F (3, from top te
bottom, and at the point E, on theruler 1 D, (whose
distance from the middle of the grove in F. G, is the
same as that of the point of intersection from the
axis of the column,)fix a pin; then on the ruler A H
set off the distance A B equal to C [), the inferior
semi-diameter of the column, and at the point B fix
a button, whose head must be exactly fitted to the

ve made ia F 3, in which it is to slide; and at
the other extremity of the ruler A H, cuta slit or:
chanuel [rom I to K, whose length must not be less
than the difference oflength between E B and E D,
and whose breadth must be sufficient to admit the
pin fixed at F, which must pass throug’ the slit, that
ther.aler iaay slide thereon. The instrument being
thus compleated, if the middle of the groove in the
ruler ¥ z}, be placed exactly over the axis of the
column, it is evident that the rader A 11, in moving
along tie groove, will, with its extiemity A, dis-
cribe the curve A g a I; *; which curve is the sam‘ehas
‘that
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.that produced by Vignola’s method of diminution,
-supposing it done with the utmost accuracy tor the
interval A 13, a b, is always the same; and the point
«E is the origm of an infinity of lines, of which the
‘parts B A, b «, b a, extending from the axis to tlre
eircnmference, are equal to each other, and to D) C.
-And if the rulers be of an indefinite size, and the
pins at E and B'be made to move along their re-
spective ruler, so that the intervals A Band D' E
may be augmented or diminished at pleasure, it is
likewise evident, that the same instrument may be '
thus applied to columns of any size. With regard
to the generally received opinion, that, in propor-
tion a3 eolumus are elevated, the eye is deceived
in the contour, and, therefore, theyv requive a difter-
‘ence in the diminution toallow for this efleet, it
seems provod by Perraultto be on most occasions a
mistake.  H we judge by the rigour of optieal
Jaws, it must be remeinbered, that the proper point
of view for a column ofdfifty feet high, is not the
samo as for one of fifteen, but on the contraty, ore
distant, in the same proportion as.the columm is
higher; and that conscquently, the appavent rela-
tion: between the lower and ‘upper diameters of the
column will be the same, whatever be its size.
For, if we suppose A.figure 2. Plate 1, to be u point
of view, whose respective distance from each of the
columns f o, F G, is equal to -the respective
heights of each, the triangles f-A g, F' & G; will
be 'similar; and A f, or.A A, whicl is the ‘same,
will be to A (Gas A IV, or its equal A Il is to A G
therofore if d e be.in reality to b ¢, a9-D [, is.to
B €, it will. likewise be apgparently so; -for the
angle d A e, will then be'to the angle b A-c, us the
angle ) A K, is tothe angle B A .C; and if'the venl
relations differ, the apparent ones wil . likewise
differ. In this figure,- thie eye of the speetutor at
A, is supposed to be in a.line perpendiciar to-the
foot of the shaft; -but, if the columns:be proportien-
ably raised to any height above the eye, the argu-
ment will still remain in force, as the :poiat of view
must of course he proportionally more distant ; and
even when columms are placed immediutely on the
round, which seldom or everis the case, the alter-
ation ‘occasioned-by that sitnation “is too trifling to
deserve notice. . When, - therefore, a certuin degree
of Uiminution, which,-by experi¢nce, is found pleas-
ing, has been fixed upon, there will be no necessity
for changing it, whutever -be the heiglit of -the co-
Inmfi; provided the point of view is not limited:
But in ‘close places, where the spectator is not at |
liberty to choose a proper. distance - for iis point of
sight, the architect, if he inclines to b2 scrupulously
aecurate, may vary ; ‘thongh it is in reality a- matter
of no importance, as the nearness of the ohject, will |.
render the image thereof, indistinet) and conse- |
quently; any smull variation will be imperceptible.
By the following methiod also, colnmns way be
diminished with great ease and facility, only by the

| er.

belp of a common -measuring rule, which every |
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workman may make. Describe a semi-oircle, ont
the bottom of: the colmmn A B, as shewn at Figuré -
4, Plate 1; from the top of the column draw the
line E 4, parellel to the axis, I} C, or middle line
of tlie column, cutting the semi-circle at the base in
4; divide the arch*I3 4, into 4, or any other number
of equal parts, and divide the height, C B, into the
same Rumber of equal parts: as, 1,2, 3, throngh
the divisions 1,2, 8, 4, of the semi-circle, at the
base, draw lines la, 25, 3¢, and 4d, paralie} to,
A B; set off these ‘parts irom each side of the axis,
on the corresponding numbers of the shaft; then,
by bending a thin lath or slip round pins or nails
fixed inthose points, it will give the contour, or
curve of the column : and the reverse of this will be
the edge of the diminishing rule for werking it by.
Or, divide the height of the diminishing rule 8 ' I2,
into any munber of equal parts, as four, ata, b, c,
and divide the difference of tle semi-dinmeter at

‘the top and bottom, into the same number, viz.— .

four, and d.» w fines from each division parallel to
the base, thiough' 1, 2, 3, which peiuts will produce
a curve of a very regular and pleasing form, that
may be drawn on the edge of the rule, or on the co-

Tumn itself, as'is most convenient fur the workmen.

Mouldings.—1st. Mouldings are fizures com-
posed of various curves and étraight lines. Ifthey
are only composed of parts of a circle, they are call-
ed Roman, because the Romans, in their buildings,
seldom, or never emploved any -other 'cinve for
mouldings than that of a circie;- but if -they are
niade of part of an ellipsis] ora parabole, or an
kryperbole, the mouldings are then in the Grecian
taste. Hence, mouldings in the. Greek taste, are
of a anuch greater variery then those of the Itoman,
where only parts of circles are toncerned : and they
huve various names, according to the maimer in
which they are curved. .

2d. The straizht lined part under or above a
woukling, in general is called a fillet.

3d. It the contour of-a moulding be convex, and
a'part of a circle equal to, - or less thun a quadrant,
then the-moulding is cilled a Roman ovolo, or
echimes. o T

4th If the contour- of the moulding be concave,
and equal to or.less ‘than a quadrant, itis calls -
ed a cavetto, or hollow, so that a cavetto is exac
the-reverse of an ovolo. :

5th A bead iz a moulding, whose contour is
simply a convex semi-circle,

Oth. If the contour be eonvex, and a complete
semi-cireley or -a senni-ellipsis, having a fillet above
or below' it, the moulding is called a torus. - Thus,
a torus is a bead with a fillet, and is more particu-
larly distinguished in an assemblage of mouldings
from a beud; by its convex part beihg much great-

N

“7th. If the eontour of a moilding be-a ‘comeave .
semi-ellipsis, it is called a scotia. j
‘gth. 1f the cortour be convex, and-not urade of
any
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-any part ofa éiréle, birt 6f some other of the conic || describie the are ofg. Join b, to fhe fillet bH;mv;

section=, having ‘a emall bending inwards towards
the top, the moulding is catled a Grecian ovolo, or
echinus, :

9+h. If the contour be partly concave, and partly
ernvex, the mealding in‘gereral is called & cima-
tinm, '

10th. Ifthe concave parte of the: curve project
bevond the convex parts, the cimatium is called a
&1ma recta.

1th. Ifthe convex part project bevond the con-
eave, the cimatium is mlle(ra cimakecta, or ogee.

12th. The bemding, or turning inwards, of a
smalt part of the convex enrve of a Grecian mould-
ing, is, by workmen, called a quirk. '
PLATE 1I.

To describe the torns. Ficure 1.—Divide the
height into two, equal at e, and on ¢, as a centre,
describe a semi-circle to that height, and it will
frrm atorus. The bead Figure 2, is formed as the
torus. : '

To describe an ovolo. Fignre 3.—Tuke the
height a b, set the compasses in ), deseribe an arc,
and with the same distance, on the projection at ¢,
describe an arc entting the former at a, then on a,
as a centre, describe an arc, b ¢, and the ovolo will
b> conmleted.

‘T'o deseribe a caveto. ' Fipure 4.—0n b, with the

height « b, deseribe ant arc on the projection at ¢,
with the same distance deseribe mmtlher are, entting
the former at d: then with the same extension on
d. describe the arc /'c, and it will be a cavetto. |

To describe a cimarecta. Figure 5.—Join the |

jections at each ertd by the right line, A B, divide
it into two eqnal parts, at /, and in order to muke
it look bold, divide A B into three equal parts, or
nearly so, and with one third,.on A ang h, as contres,
de<eribe arcs; cutting ench other at d; and in the
same manner, find the intersaction, on the opposite
gide of the line at ¢ : lastly on d; and ¢, describe the
ares A f, and 2 B, and it will form the cimarecta
required. These ‘arethe forms of regular mould-
mzs, viz—the height, equal to the projection; but
there are other torms, where the projection is often
less tlmn the height, and' the curvature of the
moulding much flatter ;: however the same methods
for dexcribing the-one, will do for tlie other.

MODEUN, OR QUIRK®ED MOULDINGSA,.

To-describe the cima reversa. Figuve 6.—join the

tections at o, and b, by the line a b, and proceed
m the-same manner as with the cima recta, before
described.:- .

.To describe a quirked cima reversa. Figure 7.— .
Divide -the perpendicular height into seven parts:
with two of .the parts describe a cemi-circle, ¢ ¢, on
a draw a line-from ¢ ¢, and on the height of the first ;
tivasion,-from tlte bottom b, describe.the arc ¢ d, and
it- will eemplete the moulding. - :

~Ta describe a quirked ovolo. Figure 8.—Divide
the height into four equal parts, with onc part on c,

q
!
1

| mity of'the curve, - '

on b, deseribe the arc ¢ d on ¢, with the distance a b,
describe an arc - cutting the -former at d; through
d and ¢, draw the line d ¢ f, cutting the smali circle
at f, then with a radius ¢ f, describe the arc £ 5, and
it will complete a quirked ovolo. L
To describe the quirked moulding, 'Fiqure 9,
flatter in the lower part than that at Firure 8 —
Describe the smaller circle as in the Jast, and
thrangh its centre, and the end b, of the fillet, draw
the line ¢ b ¢, taking the point ¢, according as vou
ttend to have the under part of the moulding,
flatter or quicker; take the distance ¢ ¢, md o b,
describe an arc at d, then take the distance e a, that
is e r, made less by the radius ¢ a, of the smaller
arc a f @, on ¢, with that distance, dnsc:nbo an are,
cutting the former at d: lastly on d, with a rading
d f, tiescribe the are f'b, and it will complete the
qnirked ovolo required. .
These are the most proper for the workman's -
purpose, thovgh various othor methods may he .
shewn to answer the same purpase; 10, 11,12, 13
14, which are tracéd from a semi-circle, by applying -
the same projections to_a line of any mc}iuatiml
required. 10 is a torus moulding taken from a
semi-circle ; and may be applied where the projec-
tion of the upper fillet is greater than the projection
of the tower. o , '
To describe a scotia. Figure 15.—TFrom the tcp-
of the fillet draw B A, perpendicular, cutting the’
hottom of the fillet at A5 from g, the end of the
bottom fillet ; draw the line g « ¢, pavallel to A B
make ¢ a, equal to twice g A, on A; descyibe the
semi-circle g e ¢, cutting the line & a ¢, at ¢, through
¢, and theend of the fillet, at B, draw the line ¢ 8 ¢
cutting ‘the semi-cirele at e draw the line a d
cutting A B, in «; lastly on d, describe the arc ¢ B
and it will complete the scotia, - .
IG is a scotin, described by a similar method to
the ovolo’s 10,11, 12, 13, 14, viz. throngh points .
found from a semi‘circic, to the height of the mould--
ing.. ' ‘ 4
' f'l‘o‘ describe. a Grec¢ian ovolo or echines.—Tlave
two. tangeuts to the curve, and.the points of contact
given, one of the points of contact heing the .great-
est projection, and the other being the lower extre-

P
Figures 17 and 18,—let A B, B C, be the two
tangents, A the point of contact at the greatest pro-
jection, and C, the lower extremity of the cur:cey
draw A B, parallel to 3 C, aud C L, parallel to
B A; produce C E, to F, making E I‘J, equal to
L C divide A E, and A B, each into' the same -
number of equal parts; fran the -point Fy deavw
lines through the points of'division in A E, and also
from the point C, draw lines to tue points of divi-
‘sien in A 13, to meet the others through the divi-
sions of X' I; through the intersections, draw a
curve, which will be the contour of the ovolo re-
quired.
The
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The monlding will be- flatter or quicker, accord-
inr as the point B, the extremity of the tang-nt
B €, is nearer or more remote from A, the greatest
projection. : ,

‘igure 19.—Draw A 11, perallel ta the fillets:
produce the vertica! line C YI, to K, making H K,
equal H C, and H I, equal to B D; join AI;
divide A I, and A B, each into the same number of
equal parts, and through the peints of division in
these lines, and thmugﬁ the points K and C, draw
lines to meet each other, and t'rough these poiuts
draw a curve, and it will be the ovolo required.

If B D, were less than the half of A ), the
moulding would be elliptical, and if B D, were
eqnal to the halt of A [), the woulding wowld be
parabolical. In thia exumple B D, is greater than
the half of A D, the moulding is hyperbolical. Of
this form is the echinus in all the Grecian Doric
enpitals, except the Doric portico at Athens, in
which the echinus of the capital is elliptical.

_ Figure 21, is a scotia or tochilus, the fillets may
be considered as tangents, and the line parallel to
the line joining thé fillet as another tangent.

Figure 22, a cimarecta, compounded of two
qnarters of an ellipse upon the axis, Figwe 23, a
eimareversa componnded of two quarters of an
ellipse, from conjngate diameters, which are given
in_position. These are described upon similar
principles to Figures 17 and 18.

Figure 20. 'To describe a hollow to tonch with
two straight lines B, I) and B, A, one of them at a
given Yoint A.—Let D, be the point of their mceting,
make 1) B, on the other line equal to ) A ; trom the
r)ints A and B, draw perpe:giculm to each of the

ines D B, and D A, meeting at C: on (", as a cen-
tre with the radius C B, or C A, describe an arc B

4, and it is done. :
TO DRAW THE FLUTES OF THE COLUMNS,

To draw the flutes of the Doric columns.—On
A B, Figure 5,—Plate 1. the diameter of the
column, describe a semi-circle, and divide the semi-
eircle into two equal parts; (as the Doric column
usuully contains twenty flutes, which are in general
made shallow, and.without fillets); through ever
two of the divicionsdraw lines E |, E2, £ 3, E 4,
to E 10, between any two divisions, (as 3 and 4),
describe two arce, whose vertex is C; on E with a
radins E C, describe the guadrant G, H, I, K, L,
M, cutting the lines EA, i1, £2 E3, E4, &c.
in the points G, H, 1, K, L, M, which are the
eentres for the fates: but if the flutes are wanted
deeper, you may mnake the distance 5 1), half the
breadth of a flute, and proceed as shown on the
other quadrant, and from a, b, ¢ &c. druw perpen-
diculars to the bottom of the column.

The lonic Corinthian,and Composite orders, have
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" divide the semi-circumference.” ( Plate 1. Figure 7.)
linto twelve equal parts, at 1, 2, 5, &c to 12, divide
: any division into eight equal parts, as that beiween
! five and six, then take tiree of these parts, and om
1, 2, 8, &c to ]2, as centres; describe arcs which are
nearly semi-circular asin the plate, and tien draw,
them to the column. .
TO'DRAW. THE FLUTES AND. FILLETS ROUND TAIB
SHAFT OF A COLUNN.

If the columnas are ol stone, or wood, the whole
or any part may be fluted in the fullowing manner ;
after being properly rounded, and the ends or joiuts
made parallel to each other, find tlie centres of the
circles at each end; and if' they are not already
tound, cut two holes, divectly in the middle at eacﬂ
end, perpendicular to the jomts, so that the centers
shn.llﬁ m the middle of the holes ; this being done
drive in two pieces of wood, so as to be quite tight
in the holes, and to project out about five or six
inches ; let the projecting parts be well rounded ofi,
s0 as to be exactly in the middle of the ends; thewn
make a diminishing rule, as in Plate 1. Figure 3.

4 To fit the curve of the colun, let t:e ends of this

diminishing rule be fixed into two pieces a b,
which are made to revolve round the pins at the
ends, by means of notches, or any other convenient
way, so that the curved edge of the rule, be very
near to the curved.surtace. of the colunmn ; and vne
side of the rule to tend exactly to the centre. 'I'o keep
the rule steady from beunding sideways, fix a rule
to the other side, the whole length of  the diminish-
ing rule, of a sufficient strength to keep the dimin-
ishing rale from bending; so that the breadibs ot
the two rules will be at right angles to each other,
the two end pieces and dimiuisbinierule bejng fix-
ed fast togetlier, the whole may be turned round
the pins at the ends as centres, like one entire
piece ; then the operation of drawing the flutes and
fillets will be as follows;—s pose it were re-
yuired to finte the lonic, Corintuan, or Composite
columns, the circumference at either end will be
divided into six equal parts, by taking baif the
diameter at that end, and applying it round the said
circumference ; then each of these divisions being
divided into four, the whole cireumference will be
divided into twenty-four; in order to have the
portion of a flute to a fillet, as 1, to 3, divide any
one of the last divisions into four equal parts, und
one of these parts will be the bn:a%th o?na fillet ;
which being set off from the same side of each divi-
sion, the whole coluwn will be divided into flutea
and tillets ; then by turning the rule round to each
mark, or divisien, you muy make a piece of sharp
steel draw on the sLaft of the cplumn, the flutes,
aud fillets, (o the greatest exactness, by keeping it
cloke to tbe gide of the rule.

m lEeneml tweaty four Rutes, with a fillet between
each; (the fillet oune third of a flute, ) in order to
huve that number, and preserve the just proportion
of a flute w a filiet, observe the following rule; |

TLis method is by fur the most ready, as well aa

| the most correct of auy that we have yet seen; thie

machine is shewn complete on the plate, and we
Lope a careful iuspection will render it sufficieutly
. plain,
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1+ of wood reund the nsils, aad.draw a lne, end pro-

phia; there aré o!l:é?metl;odo of drawing the flutes
on the shaft ofa column, as by drawing two lel
tines throigh-the eenitte, at cach end: of the column,
and dividing the circumfetences at the ends, into a
number of flutes and fillgts, then bending = thin
rule from the respective divisions at each end. It
s necessaty ' bé careful, that the edge of the rule
by which you druw, touch tite eurved surface of the

column only ; but, this method however, simple, is-

very liable to error.. The methods ‘that ‘some
workmen make use of, for-setting off the flutes and
Sllets round the shaft of a column, are as follow : —
To draw the flutes amd fillets on a column or pilaster.
—Plate 1. Figure 9.—A B, is any line divided into
flates and fllets, greater than the circumference at
the bace ; on A B, describe the equilateral triangle
A B G, draw all the points in A B, to G; then if
G C, and G D, are equ
the column it the om of the shaft, the line C D,
will be equal to the same circumierence; lay a
%iaae of parchment, or any thing that is pliable, on

> D, and mark ali the flutes and fillets on it, then

apply this tound the column at the bottom, and -

them rourd it, divide the ‘circumference at
in the eamemanner as E E, and draw the flutes
with a thin nils, as hefore. : -

Plate 1. Figure 10—is another method for mark-

fng the flutes and fillets round the ends of the eo-
fumn ; the line A B, i3 a line divided into flutes and
fillets, less than the circumference of the top part of
the column: draw any namber of parallel lines
from the divisionsof A B, let BC, BD, B E, be
at the top or bottom diawmeter; set one fuot of the
wmnsei in-B, and cross the line A F, at C D), or
E, draw the line BC, BD, or B E, and either
will be divided into flutes and fillets, as before.
" Plate 1. Figure 11.—Let A B, be the breadth of
the pilaster, draiv any line A C, take your compass-
es at any convenient opening, and run twenty-nine
times the said opening, from A, to C, and join B C,
then set your level to the angle A C B, and from
the points on A (), draw lines cutting \ B, as is
shewn by the figure, and from the -points on A B,
draw the flutes and fillets with a commoan guage.

There is another method of drawing the flutes of
adiminished pilaster, with one guage, and at one
movement, by ing the ual to the width
of the bottow, or something wider; but as this
method is erroneous in its principle, no diagram is
exhibited. ‘

The best method to draw the flutes on a dimin-
kked pilaster; is to divide the height of the trunk
into amry convenient nuiberof equal parts, on a
Jongitudinal line, passing through the middle of the
breadth at top and bottom, and through tle points
of division, draw transverse lines to the longitudinal
line : set off the flutes and fillets on eaeh transverse
line: take nails or brads in each corresponding
poiot of each transverse linc, and-bend a pliable slip

ual to the circumference of"

ks

: ceed till every set of corresponding points are used,
and the pilaster will have itsface drawi for the flutes,
To describe the lonic Volute, Plate 3, Fig. 2. —Di-
. vide the height P Q, into 7 paris, uponthe thirddivi-
i sion describe a circle about C, as a centra, whose
. diameter will be equal to one.of the parts;. draw V]
¢ W, X, U, andin that square draw another, whose .
angles shall tonch the sides of the former square in
the middle. In order to make the construction of
the centres appear plain, the centre part is shown
above, of a larger size, and the same letters of re-
ference put to each; divide C 1, and C 2, eacii into .
three equal parts, at 9, 5, 10 and 6, divide C, 10
into two cqual parts at r, if the volute is intended
to be at the right hand, as in this example; but if
on the left, divide C 9, into two equal parts, and
proceed in each case as follows; from-.r draw the
perpendicular  line, cutting .the side S F, of the
square at D ; from I), make D I, and D l,-‘, e%ual
to G 1, or G 2,; join E Il and F H, draw 5 4, 3}
10 11, and 6 7, parallel to the perpendicular side
the square, cutting E H,and F H, at 4, 8, 3, 7, 11;
then 1, 2, 8, 4, 5,6, 7,8, 9, 10, 11, and 12, are the
centres. Begin at 1, and with the radius 1 A, de-
scribe the quadrant A B, of the volute; on 2, with
the radius_ 2 B, describe the quadrant BC; on 3
desciibe the quadrant C D; proceed ia this man-
ner with all the quadrants, till you touch the eye at
U, and it will complste one side of the fillet.
1o draw the inside of the fillet.—Divide the thick-
ness of the list A @, at the top, into twelve equal
ts by mzans of the scale N O R, as follows;—
K:;in at N, and with any opening of the compass
run it twelve times from N, to O; draw O R,
waking any angle with O N; make O R, equal the
thickness of the fillet at A a; join R N, draw. a 11,
b 10, ¢ 9, d 8, &c. parallel to R 0, make the thick-,
ness of the list B ), equal toa 11; and D d equal
to b 10, &c. at the beginning of every quadrant;
join a b, and bisect it by a perpendicular, meetin
the eye a little within the first centre, set the sma
distanco within all the other centres, and proceed
to describe the inside of the list, in tie same man-’
ner as the outside, and it will end in a point with’
the outside at U, and the volute will ba completed.’
To dra:o an angular tolute.—Divid= the perpen-
dicular height A'B, as in Plate 3. Figure 5. into’
twenty-threc equal parts; take the centre G, ten
divisions ﬁ-ompaxe battor, or thirteen from thé top,
.through the centre G, draw I1 I, ndicular to
A B: bisect the angle B 10 I by the diagonal line
D C; through the first division ) above l1, on the
line A B, draw O E parallel to I I, cutting the line
D C at L, on G asa centre,; with a radins G E, des-
cribe a circle entting D C on the opposite side of the
centre at F; divide F E into six equal parts at 3, 5,
G, 6, 4 I, then on E as a centre with a radius ki P

describe an arc P C cutting ) C at C oa F witha
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radius T € dercribe the semicirdle C I'K, cutting
C DatK, on 3 with a distance 3 K describe a semi-
dircle K I on 4as a centre with the radiug 4 L
‘describe a semi-circle L M, on 5 as a centre, witha
radius 5 M, describe a semi-circle M N ; lastly on
6, with a radius 6 N, describe a semi-circle N E,
touching the centre at L, then figure 1 will be com-
pleted.” This method will describe an elliptical
volute, to a given height, but not to any given
width, this is only a preparation to what follows.
T deseribe an elliptical volute, to any given
Keight and projection from the centre.—Divide the
given height L M, Plale3. Figure6. into twenty-
three equal parts as before, taking the centre E, ten
from the bottom, or thirteen from the top, through
N, the first division above E, draw N ﬂ‘, cuttin
the diagonal line E O, at F, on E as a centre, wi
aradjus E F, describe the dotted circle, or throngh
E, draw.P Q, at right angles to the diagonal line
O 8, make E P and E Q, each eqqual E F, on F, as
@ centre, with the distance L F, describe an arc L
H, cutting E H at right angles to L M at H, friom
E, make E G, equal to the distance the projection
ofz the volute is iutended to be from the centre,
divide G H into six equal parts, and set one of the
parts to I, make E K, and E R, each equal to the
sum of the two lines EF, and G I, through the
ﬁoints K, P, R, Q, complete the parallelograin A,
, C, D, whose sides A B, D C, are parallel to P Q
and A D, B C, parallel to K R, draw the diagonals
A Cand B D, and divide each of them into six
equal parts, then on B asa centre, with the radius
? L, describe the arc L b, cutting A B, produced
t b, on A as a centre, with the radius A b, describe
the arcl ¢, cutting A D, produced at c,on D, as
sentre with the radius D ¢, describe an arc c d, cut-
C D, produced at d, on C, ay a centre, with a
radius C d, describe an arcde, on 5, asa centre,
with a radius 5 e, describe an arc ¢ f, on6 as a
centre with the radius 6 f, describe an arc f g, on 7
as a centre, with the radius 7 g, describe an are g
on 8 as a centre, with the radins 8 h, describe an
arck i, proceed in tiiis manner, begianing the third
revolution at 9, till you end at 12; lastly describe
an cllipsis touchinz the last centre of the third re-
volution E, being its centre, and its transverse and
<conjugate axis being in the same ratio as the length
or height of the volute is to its width, and it will be
finished. '
Directions for drawing the Tuscan or any other
order.—
A. Fillet 9
B. Cima recta
-C. Fillet

D.. Corona
Ovolo
Fillet
" Cavetto )

Movupive
IN THE
Conyicr

F.
€.

ANCHITECTURN.

'l.(. I‘J‘;;r Fascia ; ARCHITRAYE
L. Lower Fascia .
M. Abacus

Carizat

AsrgAaAs
Fillet .

Base.
V. Plinth = )

In the instances which we have cliosen of the five
orders, the height and projection of the mouldings
are marked in minutes, for finding which, a rule ig
hereafter subjoined. : Co
. Divide the diameter of the column at the bottom,
into two equal parts, called modules, divide each
of these into thirty, which are called minutes; then
every member of the order is so many minutes of
this scale, either in height or projection ; the opera-
tion is as follows ; draw an axis or permzndicuhr,-
through the middle of the column; on this line set
all your heights, or‘on any other line parallel to it ;
then ‘make another line parallel to the axis, at the
distance of tweaty-five minutes, which allows five
minuates on each side, for the diminution at top;
from this line set off your projections, as figured at
Plate 4 Architecture, for example, the projection of
the top fillet A, is 66 minutes, and the projection of
the next fillet C is 54 minutes and a quarter;
then proceed to draw the cima-recta, as already
‘shewn at Plute 2. Figure 5. and afterwards all the
other mémbers.

In the Tuscan order, the column is seven diame-
ters high, that is, seven tines its diameter at the
base, the entablature is one-fourth of the height of
the column; but if the order has a pedestal, which
is seldom the case, it will be one-fifth part of the
entire order in height. To make this ctice
obvious to the reader, the following. examples will
be useful :— .

70 find the diameter of the Tuscan column, when
that alone is to be exrecuted—RuLe. Divide the
height of the column by sevenm, and the quotient
will be the diz:xlS\aer. odt to

L.rample 1.—8u it were required to execu
the 'l‘usc{a,u columnp paﬁ?ne, 1o the height of 22 feet
three inches; demanded the diameter of the co-

lumn, ,
7)22..8
. 8..24
8o that the diameter of the column is three feet two
inches and one-seventh part of an inch.

. To find the height of the Tuscan entablature, and
e




;nammx

e dismcter af s saline, o owtire -Aeight of  the
colagin and ezablatum being given,—Rere. Divide
the height by Give, and the quetient will give the
baight of the entablature last-found from the entire
height, and the remainder will be the height of the
<olumn; -divide this remainder by seven, as before,
and the last .quetieat will be the diameter of the
column. . '

Erample 2.—Supposs it were required to exe-
eute the Yuscan wlilga ita entabhtu::,q to the height
of twenty-two feet one inch ; demanded the height
of the emabla:nre, and the diameter of its column.

5)22.

4 .5 height of the entablature
7) 17 ..8 height of the calumn

. Gfdia-eter of the colanm,

\

The diameter of the column being thus found, it
will easily be put in, as follows ; suppose it were

uired to execute a column to two feet six inches
and two-seventh parts of an inch; take a rod of that
dimension, and divide it into six equal parts, and
the first part again into ten, for minutes, then pro-
¢eed for practice in the same manner as if the draw-
ing were to be on paper.

©_find the diamcter of the column, the height of

the entablature, and height of the pedestal, when the
whole is to be executed to a given height—RuLE.
Divide the entire height by five, and the quotient
will be the height of the pedestal; subtract this
beight from the entire height, and the remaindet
will bz the height of the column, with its entabla-
ture. Divide the remainder again by five, and the
quotient will be the height of the entablature; sub-
tiact the quotient fiom the first femainder, and the
last remaimder will be the height of the column;
and this last remainder, beini,r divided by seven,
will give the diameter of the column. s

Example 3—Let it be required to execute the
Tuscan order complete, with an entablature, co-
lumn, and pedestal, to the height of thirty feet;
demanded the height of the pedestal, height of the
eatablature, and diameter of the column ?

5) 350

6
5)2¢  beight of the column and entablature,

feet, the Leight of the pedestal.

4. 62 height of the entablature,

——

%) 19 .. 8 height of the colunm,

2 ..85 diameter of the eolumn.

[
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Divide the height into seven equal parts, as in the
second example; one will be the s?ametér of the

column, and a scale whereby to proportion thé
other parts. ‘

To draw the Tuscan eolumn, with its endabl,
to a given height.—Divide the given height into five
equal parts; allow one for the height of the entabla-
ture; and thei divide the remaining four into seven
rarta, of which one will be the diameter of the co-

umn,

To draw the Tuscan column and entablature,
standing upon a sub-p’inth.—1)ivide the whole
height,” into twelve equal parts, one will be the
height "of the sub-plinth; divide the remaining
eleven into five equal parts, one will be the height
of the entablature ; divide the remaining four parts
:nto seven, and one will be the diameter of the co~

umn.

4o draw the Tuscan order entire with a pedestal.—
Divide the whole height iato five equal , the
lower one will give the height of the pedestal;.di-
vide the remaining four into five equal parts, the
upper one will give the height of the entablature 5
divide the remaming four of these inte seven equal.
parts, and one is the diameter of the column. ,

‘The manner of setting off the parts of the Dorie
order, is mueh the same as in the Tuscan; the
heights and projection of the parts being taken from
the diameter of the column at bottom, forms a scale
for each of the orders ; so that the drawing and ex-
ecuting of the 'I'uscan, if well understood, teaches to
draw the Doric, or any other order;, without further
instruction or repetition. The greatest difficulty of
the Doric order are the triglyphs; these, in modern
buiildings, are placed exactly over the centre of the
column, thirty minutes wide, so that fiteen minutes
are on each side of the axis of the column; the
mutules in the comice are exactly over them, and:
of the same breadth; the small conical frustrum
under the triglyphs are called drope, orbells; the:
manner of drawing the triglyphs and bells is as.
follows ; divide the breadth into twelve equal
parts, give one to cach half channel on the outside ;
two' for each space or interval, and two for each
channel, and one space will remain in the middle ;
every two divisions or parts is the width of a bell ;
the side of every bell, if continued, would terminate
in a point at the top of the fillet above them; the
spaces between the triglyphs, called metopes, are
always square, and sometimes enriched with ox-
hends, and sometimes with pateras, according to
fancy ; when the column is fluted it has twenty in
number, and withowt fillets. :

TO PROJECT THE PORIC ORDER TO A GIVEN

' HEIGHT. ' ,

For the column.--Divide the height into eight

equal parts, one of tae parts is the diameter of' the:

H column, which diameter is to be divided into-
! .

- gy
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lei?ht,into five equal parts, and the.

S -
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tninutes, as has been’ before difected, for prfac-
tice. ; :

- For the column and entablature.—~Divide the given
upper part
will give the height of the entablature: (rivide the
remaining four into eight'equal parts, ‘and one will
ive the diameter of the eolumn. '
. ‘For the column and entablnture upon a sub-plinth.

. =—Divide tie given height into twelve equal parts,

the lower ane will give the height of the sub-plinth,
divide the remaining eleven into five equal parts,
the upper one is the height of the entaldature ; di-
vide the remaining four parts into eight, and one of
these is the diameter of the column.

For the column and entablature upon a pedestal.—
Divide the gven height into five equal parts, the

_ lower oue is the height of the pedestal; divide the

remaining four into five equal 8, and the upper
one is the height of the e?ltabl‘:t!:tre; divide tbemr"ee-
wmaining four of these, into eight equal parts, and one
will give the diameter of the columa. :

TO PROJECT TIIE TIONIC ORDER TO A GIVEN

S . HEIGHT.

For the column and’'entablature—Divide the

whole height into six equal parts, give the upper
one to the entablature, divide thie lower five into
mine parts, and one will give the diameter of the
eolumn, to be divided into sixty minutes as a scale
either to work or draw by. . :
- For the column and entablature on & sub-plinth.—
Divide the whole height into twelve equal parts,
give the lower one to the sub-plinth, and proceed
with the remawing eleven as above, which will give
the height of the entablature, and the diameter of
the column. : c

For the column, entublature, and pedestal —In this,
or any of the five Orders, the height of the pedestal
is always one-fiith part of the entire height: there-
fore the height of the entablature, and diameter of
#e colnmn, may be found zs before.

TO DRAW, OR PROJECT THE CORINTHIAN
. ) ORDER.
. To find the places of the stems of tl:e leaves,
divide the semi-plan into eig!t equal parts, and

draw the plan of the leaves, with their stems; from

the side of each st:m diaw the perpendicular lines
to the elevation of t'.e eapital, and it will give the
breadth of each stemn on the front; the projection
ef the.tep of the leaves, is from a line joining the
top of the abacus, and th.e astragal, st the bottom of
the capital.  All the different . parts of this order
being fizured on tke p'ate, will render any further
explanation unnecessary. With respect to the mea-
surement, the diameter of the column is one-tenth
part of jts height; the Leight of the entablature, and
_gcdvstal, are found in the same manner as in the

onie order; that is, t'e Leight is divided into'six
equal paits, the upper one is for the height of the
entablature, one hulf of which will of .comrse be tke
diameter of tle column. The pedestal takes one-

{1 open pediment.

ARCHITECTURR.

fifth of the éntive ordek; the sub-piinth WietweIRN
The - diameter of the column is one-tenth- of its
height. - U : ’

" TO DRAW, OR SET OFF THE COMPOSITE ORDER.

‘The upper part of this order heing tl.e same as
the jonic enguiar capital, and the lower part for
leaves,. the same as the Cormtlrian; - the ‘general
heights of the cornice, frieze, architrave, - capital,
shaft, and base, are conskqtrently the same as that ot
the Corinthian; the diameter of the column is one.
tenth part of its height, us in the Corinthian; the
heights and -projections of the mesmbers are ocbvious
by the same rules, . e

The five orders, cerrectly drawn' from the most
approved examples, being given in three plates,
might be there referred to as a further iHustration
of the present:subject. . . e

OF LLINES FOR DESCRIBING PEDINENTS,

To elucidate this subjeet, we have given at Fig.
1, in architecture, Plate 38, an elevation of a
triangular pedimeut with' its.whole. extent divided
into nine equal !)‘;utts, two of which are assigned fox
the perpendicular Leight of the fitcb, fet off from
the upper line of the cutire level cornice. If tte
pedimeat is intended to be open, divide tl.e roking
piteh into five equal parts, as in the figure, and give
one frem the ceutre each way, for the oper.ing. 'Lhe
same proportions are to be adopted when the pedi-
ment 15 circnlar, whether it be close, or open; and,
to describe the curve, nothing more is requisite,
tlan to consider the raking lines of this Figure 1, as
chord lines of a circular pediment, which being
bisected, and lines drawn at right angles to the rake,
will meet in t e true centre from which the arch is
to be described. In this example, the rakivg cor-
nice consists only of tle cima recta, which may be

ractised in cases where the tympan is required to
large, for the adn.ission of groups, or otier con-
siderable ormaments. Commonly, however, the
entire cornice is placed in the raking part, whetler
close or open: and it must ever be observed, thut
the face of the tympan, ard that of the frieze of the
level cornice, must be in a right lipe with each
other. It muct alto be obterved, with respect to
pediments of the diffcrent orders, that when muatules
or modillions, or dentiles, are introduced iu the
level or lower coruice, the same are likewise to be
placed in the rekirg pert, and in a line with them.
And hence, in an ¢pen pediment, the due space as-
signed fur the opening must alway's give way to a
punetual regard to place dentile perpendicularly
over’ dentile, from end to end cof the pediment.
But let it Le rewenlered, that open pediments
ought nevet to be adopted in exterior works,

n order to manage with accuvracy the mitering of
the raking mouldings with their respective returns,
let it be chrerved that ti:ree different protiles are re-
quisite, shewn at Figure 2, and 3, wlere. ais the
level, b the raking, and ¢ the return mouldicg of an
Divide the contour of a into four

o
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' from which it should

here ofual pasts, 25 at 1, £, $, &e. through which
i lines paradlel with the mke, and from the
ints ], 2, 3, 4, draw lines parallel with the level
ding; them draw e d at b ndicular to the
rake, and take the projections 4, 4, &c. and place
‘them on the rake at 4, as shewn in the figure; and
through these points describe the contour of the cima
recta mouldi \
divide f g in the same manner as before at a, and let
fall pe; iculars, which - by intersecting their re-
spective raking-lines, will give the true curve, as will
evidently appear by imspecting Figure. 2, where
observe, that the projections of the level moulding
a are taken from level lines; but, at b, the same
projections are laid on the raking-lincs. Again also
atc, 1, 2, 8, are on alevel line, taken from 1, 2, 3,
on the rake; and the same points may be found by
taking the several lengths at 1, 2, 3, 4, on the raking
limes of a, and placing them on the similar raking-
lines at ¢. Some architects perform this operation
by bisecting the hypothenusal lines of each inoulding,
‘which answering as chards to each curve, the centre
at L, Figaure 3, 1s found by the common method of
describing a circle that will pass through three given

Ppoints,

PROPORTIONS AND CHARACTERS OF THE
ORDERS. :

As the ancients vary much in the proportions
thev have assigned to each erder, and as they not
ounly differ from each other, but from themnselves
also, even in the same edifice; it is reasonable to-

that they were. not bound by any settled

mm. M. Perrault has been at great pains to es-
tablish this point by chusing the mean of the two
eatremes, bat it is surely much better to leave this
to.the judgement of the architect who, if frittered
with rales, which confine him to certain proportions,
will not be able to use his discretion or taste; so as
to meet any new circumstances in the situation or
building in which he may be employed. We do
‘not, however, mean to say that the architect is to be
left without conpass or guide, but we agree with
the before cited author, in thinking that the beanty
of a-colnman cannot be injnred by a deviation, so tri-
fling as'a few miantes upon the height, and which
the most accurate eye cannot detect. It is a re-
mark worthy of notice, that the ancient architee¢ts
did not follow in a eervile manner the rules deli-
"_veved by Vitruvius; yet certainly what he wrote
were the rules by which they planned their-great
‘outline, or design, however they might vary the
smiiler-or inferior parts of an edifice. I'o enumer-
-a#te a few instances of vaviation : the temple of Min-
etva Pollias has six eplumns in front, yet is prostyle,
Vitruvios allows but four to this order.

{

4

of the raking cornice. Lastly atc,

ter the most ancient Doric examples.

The tewple of Jupiter Olywpus at Athens Lias no
-more:than eight colamns in front, yet is hy pathral, |
40 whieh Vitruvius gives ten columms in front.
“Fhis 1s a variation recorded by himselt, and without
any particular aotice of the violatien of the rule ;.‘.I

r
appesr as not comsidered of

much consequence.

This difference is a'so to b2 observed between the
tomples built by the Greeks, and those by the
Romans. The rule of the former was, to give to
the flanks one column more than double the number
of those in front; thus an octastyle would have se-
'venteen columns in the flanks, as to tlie temple of
Minerva at Athens. ‘T'he Romans, on the eontrary,
gave only double the number of intercolumniations;
thus, to an hexastyle, they would make only eleven
columnsin the flanks, that is, ten intercolumniations,
making two columns less in the flanks than the
Greeks made; as is to the temple ot Fortuna Viri-
lis at Rome, and to the temple at Nismes in
France. 'I'he walls of the cell were always placed
opposite the columns of the pronaos, and Fosticum,
according to the rule; atleast we know of but one
example to the contrary, which is the templeof”
Theseus at Athens. We thought it ne tor
netice these instances of the variation of the ancient
architects, that the researches and genius of modern
times might not be led into error, or fettered by. ub-
serving as law, that which was not adhered to by
those we wish to imitate. We have given plates of
some of the most approved examples of the orders,
with the measurements of each part, as they are in
the originals. In the modern proportions in the fol-
lowing descriptive account, we have followed Sir
William Chambers’s Treatise on Civil Architecture,,
which by comparison, will shew the variations ofthe
moderns from the ancients.

TUSCAN ORDER,

Of the Tuscan order little historic can: be srid;

its plainness of ornament gives it the first place in.

ost treatises; there is no regular example of this.

among the remnants of antiquity. Piranisi has
given a drawing of'a Tuscan base found at Rome,
but of what date is uncertain. Vitruvius, in an
indistinct anner, has mentioned the- general pro-
portions, but through his whole book does not refer-
to one structure of this order. The Trajan and
Antonine columns at Rome are reckoned of the
'Tuscan order, though they have eight diameters for
their height; the torus ‘and c¢apitals arve certainly
more ornamented thanis consistent with Tuscan
plainness. 'Fhe fluting to the necks also are af-
It is some-
what singular there should be no remains of this or-
der; and, were it not for what little Vitruvius has-
written of it, it certainly might have beenlost to the
moderns, 'Fhe plainness ofits appearance, no doubt,
catised it to be neglected at Rome: but in no other
place has been discovered any truly ancient exam-
ple. Of the Dorie there are unquestionably many
remains of a very ancient date; which leads toa
probable snpposition that the T'uscan is no other
than the Doric-more simplified, or deprived of its
ornaments to suit certan purposes, where strength-

and cheapness were wanted: neveriheless it is. ap--
¥ " plied:
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" plied with-propriety and effect, to the entrance of

* cities, large gateways, and in military architecture, |
where dignity and n:23sive strength are required.
The profile of this order is selected from Pailadio
he having seen some remains in Italy, which migit '
lead him to more just ideas of the style the ancients |
practised. It certainly derived its name, though
‘mot its origin, from the people of Tuscany, wio
were fond of intreducing it into every large and
stately edifice. ,

Sir William Chambers gives the Tuscan order
1he following proportions; - * The height of the co-
lumn is fourteen. medules, or seven diameters; that
of the whole entablature three modules and a half,
which being divided inio ten equal parts, three are
for the height of the architrave, three for the frieze,
and the remaiiing fonr for the cornicey the capital
is in height one module; the base, including the
Hower cincture (which is peculiar to the measurement
.of this order) of the shafd, is also one module; and
the shaft, with 1ts upper cincture and astragal, is
dwelve modules; in interior decorations, the height
of the column may be fourteen modules and a hali;
-or even fifteen modules, which increase may be in
the colmnn only.”
.this order to diminish it one quarter, perhaps with-
out suflicient reason ; as its character of extraordina-
g strength would be better preserved by the usual
-diminution of one-eighth or one-sixth.

DORIC ORDER

Of this there are many examples still remaining;

some of very high antiquity, and of proportions so
dissimilar to the practice of later times, that ouc,
cannot help - concluding they were produced before
experience had matured the rules of art. In several
buildings exhibited in the ruins of Pestum, lonia,
and Athens, the height of the columns does not ex-
ceed four diameters, or at most four and ‘a half; the '
low appearance of these in large buildings, must
surely convinee us, usefulness was rded more
than elegance of design. Indeed the history of the
Doric order. may be divided into three epocha.
First, when the columns did not exceed four diame-
ters in height, as to the temple called Thoricion, ten
leagues from Athens ;. here the columns have four
diameters, and are not fluted, except four and a half
inclies under the capital, with regular Dorie fluting;
the rest is smooth. Also to a temple at Corinth,
where the coluinns are only three and a half diame-
ters, and are fluted. T'o which may be added those
remaining at Pestam, in Italy; where to one temple
the columns are four diameters high, to anotler
about one-third less, and to the other about one-third
wmore. The second era may be presumed, when the
columns had not eix diameters in height; as to the
Propylea, or grand entrance into the citadel of
Atheng, to the temples of Minerva and Theseus at
the same place, which were built in the flourishing,
ttme of Pericles, wliose columns are only five and.

It is - customary in executing.|:

- *a quarter diameters bigh. Also the aore . ancient
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temple of Apolle, at Belos, where the colupms have
five diameters, and are smooth or plain; baving
twenty channels or flutings tbree inches leng in the
neck, or top of the column, and as many ai the “foot,
two inches long. The third point of time is when
six ot more dineters were allowed, as to the tem-=
ple of Augustus at Athens; or as- Stuart, on good
evidence, callsit, ¢ the entrance toa wmarket,” where
six diameters are wed. 'I'hicse are all witheut bases ;
in this divisien must be included the temple of Her-
cules, at Cora, where the columns have eight and
three (lunrters diametcer, and are on bases.  Vitru-
vius allows this to be the most ancient order, and
gives the following account ofits origin; ¢ Dorus,
the son of Helenis and the nymph Optyce, builta
temple in the ancieat city of Argos, to the goddess
Juno which happened to be of' this urder, but which
then had no regular proportions; it derived its
name from the pairon of the building. This exam-
ple, or order, was foilowed by all the cities of
Achaia. Ion, the son of Xuthus aficrwards built
a temple in Asia, to Apolio Paunionius, of this order;
and, torender it more agrceable to the eye, be gave
six diameters to the column, being guided therein
by the example of nature, which has given.to the
height of man six tumes.the length of his foot.”.
Modern practice allows: eight diameters, and a
base, which was never given to the - Doricorder. by
the ancients; this is another mark of its-antiquitx;
for certainly the hase is no less proper than elegamt.

| Concerning the flutings, whether they were at first

practised or not, is impossible to determine; the re-
mains of this order of the oldest date have flutings.
It appears probable, that,.whenany thing like orna-
ment was wished to be added, the fluting of co~

"lumns early presented itself. There are exan:iplua
red off,

among the antiques of the column being squa
or wrought with pans, as they are called, instead of’
hollows= Of this kind is the temple of Minerva at

.Syracuse, of very ancient Doric; the pillars are cut

in pans or angles, and are . without bases. The
temple of Diana-at the same place i¢ also in the same
style of Doric. To the temple of Hercules at Cora,
the columns. have the lower third part with pans,
and the upper part of the shaft with the regular
Doric fluting, which is a singular instance of mix-
ture of style in antique columns. These columns
have eight and three quarters diameters for their
:‘migbt, and stand upon bases of a very . ungraceful
orm. . : .
The triglyph, a characteristic mark of this order,
has the appearance of art; the ends of projectmg
rafters will produce this effect, or near enoughyto
be improved into what we at present see them; the

laces assigned them also corroborate this idea.
/iruvius says, that in building, they laid the joists
from the interior wall to the exterior parts, and as
much of'the joist as appeared unhandsome was saw-
ed off, which, not having a pleasing effect, they

| made tablets like the triglyphs now in use, fixed

them
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them against thesawed efids, -and paimted-~them in
waXx, &c. Thus the triglyphbs, interjessts, and metope,
in Doric work, had their origam from' the -disposition
of the timbers in the'  roof; aflerwards, m other
‘works, some made the rafters that were perpendicu-
larly cver the triglvphs to project out, and -carved
thewr projecture ; hence, as the triglypls arose from
the dicposition of the joists, so the mutules under the
corona were derived from the projecture of the raf-
ters; wherefore, in stone or marble structures, the
mutules were represented declining, in imitation- of
the rafters ; and also,.on accqunt of ihe droppings
from the ecaves, it is proper they should have- such
a declination. This :Kso explains; the ornament and
situation of the gutte, or drops. The ornaments on

the mctope, or the space between the triglyphs, may

have been originally trophies of the Deity, or imﬂlc'—
ments .of  sacrifice placed there; the bull's skull is
peculiar to the Doric order. - M. Winkelman has
taken some Eams to prove, from a passage in Luri-
fides, that the metog:sz or.spaces between the trig-
yphs were apen in the most ancient temples. How
this may have.been, cannot now be
those structures which remain ‘have the
wxith masonry. - . .
The profite:we bave given-is taken from Pal-
ladio, which lias been considered as a just propor-
tion for this masculine order. B .
. The modern rtians, from the -before-cited
authar, are as follows. - The height of the:columa,
mcluding its capital and base; is sixteen mnodules;
the height.of the entablature,; four modules; which
being divided . into eight -parts, two are for the
achitraye, three. for the friexe, and three for the
sormice ; the base is one module .in bheight; the
capital thirty-two minutes, or a little more..
. : - IONIC ORDER. . . '
The: origin . of this order is accounted for by
Vitruvius; in the following manner :—¢ Ion, (the
same as before-mentioned,) building a temple to
- and seeking- some new manner to render it
more t, had recourse as befere in the Doric
order, to the human figure; and gave . to this new
order a feminme i ; thus he was the first
who gave reight diameters to a column, that the
aspect might be more pleasing; and, that its ap-
pearance .mlght be more lofly, be«ad(;ed a base, in

etermined ;

spate filled

unitation of a shoe ; the volutes, like locks or.plaits |

of hair, hanging-on each side, he gave to the capital
.ornam:anted .:";tb fruits, or flowers, in festoons and

forrows, .ar flutings down the column were wrought,
reserobling the folds -or plaits of a matron’s gar-
ment.. 'Thus. he invented two kinds of columns, in

the Doric imitating a manly robust .appearance,
without ernament ; in the Ionic, regarding a female
delicacy, accompanied with ornaments pleasing and,
elegant. Succeeding architects, much approving.
the taste and ingenuity of this design, ullowed
eight diameters and a half to this order.” Vitru-
viue records an amecdote much ip praise of the

e . 19
)-Jonié¢ order, nrthe folowing: words: ¢ the difficul-
ty -attending the proper adjustment of the’ mutules,
metopes, and triglyphs;.-in Doric atructures, was
suclt, as frcquently to be "a-cause of nn:ch inconve-
nience and trouble ta architects, in darge buildings;
fand -alse rendered their aspect: eoi fused and. emsx
| barrassing : on which account, and the massy ap-
" pearance of the Doric coluign, it was theugut im-
" propet for sacted buildings: of this epimon were
" Larohenius and Pytheus, with many ancient archis
tectss also the eclebrated Hermogenes, wlo, when
 he was building the temnle of Bacchus at L'eos,
'rejected the Dorie, though all the -marbles were
' ready cut, aud in its stcad erected a temple of the
i Ionie order. ~ Qur- two examples of this order are
' taken from the two celebrated edifices, the temple

" of i‘ortuna Virilis, -and the theatre of’ Marcellus at
i llome. 'The modern Iqnio has the volute of the
: capital executed on an.angular plan, the same as in
the Composite order;-se that, viewed every way, it

| has the same-appearance; tius differs from the ge-
! neral mode of t

amtiques, which was to bhave the
volutes parallel.. And to-Mickpel Angelo this was
attributed as a new- invention; but examples are
found in the capitals of the -angle columns in the

| temple of Erictheus at Athens, and in the temple of

Fortuna Virilisat Rome. Piranasi has endeavoured
to prove the first idea of the Ionic yolute te have
been derived from shells; and certainly- many pleas-
ing forms of convolution may be -obtaiged from the
section of shells. EE S
-~ 'Fhe standard of the modern preportions is as fol-
lows: The height of the column is eighteen -mo-
dules, and that of the entablature four modules and
& hulf; or one quarter the -height.of the column, asin
the other orders, which-is a-trifle less than in the ré-
gular antique lonics: the capital is twenty-one
inutes, and the base thirty- minutes in height; the
shaft of the column may be plaip, or fluted, with
twenty or twenty-four flutings, whose-plan may be a’
trifle more than a semicircle, because they then ap-
pear more distinct; ‘and the fillet or inteyval between
them -must not be broader. than "one-ghird of the
breadth .of the flating, nor narrower than one quax-
ter thepeof; the ornaments of the capital are tp cor--
respond with.the flutings of the shaft; and there
.must be an ove above the middle of arch- fluting.
The entablature being divided into ten equal parts,
.three are for the architrave, three for thefricze, and
four for the cornice. In interior decorations, where '
much delicacy is required, the height of the enta-
blature may be reduced to one-fifth of the height of
.the column, R :
‘CORINTHIAN ORDER. :
This differs from the Ionic only in its capital; the
Ionic capital having no more than one-third ef the
diameter of the column for its height; but the Co-
rinthian capital is allowed' one entire diameter, -
which gives to the column a noble but delicate
grandeur. The other- gembers placed on the Co-
© rinthian
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vinthiatt pillar, ave ssmmen 64 ¢the Dovie and fon'e
erders; for it has no partiarar specied of ornament
peculiar to its cornice; sowtetimes it hay the Doric
mutules and triglyphs in the architrave; sometimes -
an lonic frieze, with dentiles in the cornice; ina
manner, it is no more than a third order, risen out
of the former fwo, which has nothing peculiar to
itself but the capital. Its origin Vitruvins records
as follows: “A marriageable young lady of Corinth
fell ill, and died; after the interment, her nurse col-
lected together sundry ornaments with which she
used to be pleased, and, putting them into a basket,
laced it near her tomb; and, lest they should be
mjured by the weather, she covered the hasket with
a tile. 1t happened the basket was placed on a root
of acanthus, which in spring shot forth its leaves;
these, running up theside of the basket, natural-
formed a kind of volute, in the turn given by the tile
to the leaves. Happily Callimachus, a most ingens
fous sculptor, passing that way, was struck with the
beauty, elegance, and novelty of the basket sur-
rounded by the acanthus leaves; and, according to
this idea or example, he afterwards made columns
for the Corinthiaas, ordaining the rtions such
as constitute the Corinthian order.” Vitravius, in
the foregoing account, forget the peculiarities of the
Corinthian cornice, or-the éntablature to that order
was Rot then practised in the manncr we find re-
maininﬁ among ancient buildings; for to this cornice
the modilion is ever ap attendant. Butexactly ac-
.cording to this description of Vitruvius, is the cor-
uice of thé portico at Athens, called Poikilic, as re-
resented by the indefutigable Stuart, in his valua.
le antiquities of that ancient city.
The beauty and elegance of this order have ren-
. dered it fimous, and the many examples existing
among the fragmentsof antiquity, safficiently evince
the great esteem with which it was regarded. The
ravages of cruel and desolating war, however, have
mot left us one remain of this order, from among the
many celebrated examples which the city ot Corinth
possessad, where arts of every kind, and particularly
‘architecture, eminently flonrished and were carried
to perfection. In later times the ¢onduct of Lucius
Mummius, in the destruction of that polished people
‘and city, would have jastly been consideted as the
-grossest barbarism; the temples, the sacred build-
12gs, were destroyed, and levelled with the ground;
80 that at one stroke the works of ages were desola~
‘ted, the labours and ingenuity of theusands were
,Mestroyed, and posterity deprived of cvar{y trace of
‘this order, in the -plact of its nativity and nurture.
Althongh Rome wounld noi suffer Cerinth to exist as
‘a rival city, thére is no donbt but she deigned to fol-
“Jow the rules and laws of art estab!ixhcdti)_y her van-
‘quished enemy, especially in architecture.  The
;\egance and purity of sfyle in many ef ler build-
inzs clearly evince Grecian: ingenuity and refine-
ment,
The profile we bwve given, is according to Pal-
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Indio’s nicwsorbments; the wwiversdl calebrity of
this master, poi it out as a mg exanple.
'The moderns have adopted the wiag propar-
tions; the ¢olumn is twenty modules in height; the
entablature five modales; the base one modu}e, and
may be either Attic or Corinthian; the capital has
seventy minutes in height; the proportion of the
members of the entablature is the same as in the
Tuscan and [onic erders. if the emtablature is em-
riched, the shaft of the column may be fluted, and
the flutings may be filled to one-third part of their
height with cabling, which will strengthen the
lower part of the column, and make it less liable to
injury. In very rich interior decorations, the ca«
bi,ing may be composed of reeds, ribbands, husks,
flowers, &c. The capital is enriched with olive-
leaves, as almost all the antiques at Rome of this
order are; the acanthus is seldom employed but in
the Composite order: the entablature may be redu-
ced to two-ninths, or one-fifth of the height of the
colurn; in which case it is best to use the lonic
entublature, or reduce the dentiles of the cornice.
- COMPOSITE ORDER. "
The Composite, or Roman order, seems to owe
its origin to that constant solicitude after novelty,
which ever renders the mind of man restless in en-
lightened and hifh!y cultivated ages. 'L'he desire of
variety and novelty, either of new invention, or com«
bination, probably engaged the Roman arcnitects to
unite with the proportions and enrichments of the
Corinthian order, the angular volute of the Ionic,
and by this union to compose a new order. The
introduction of the angular Iomic volute, and the
omission of the upper row of leaves in the capital,
certainly give it a more bold and doble aspact than
that of the Corinthian capital, yet different from any
of the other orders, possessing an elegance and pros
jection very pleasing, and may be used with very
agveeable and happy effects, Tlere are many ex-
amples remaining at Rome, which shew the genesad
estimation of’ this order, in the height of its splen-
dour and prosperity. In their trinmphal arches, it
was used with geod effect, where it produced an
agreeable boldness, uniting nce and ornament.
The example given in the annexed plate, is after
Vignola ; the justness of the proportions, with the
elegance of the ornaments, mark it as a proper
standard for the Composite order. The proportions
-adapted to it by the inoderns are as w: the
height of ‘the column is twenty modules ; and that
of the entablature five modules; the capital has
seventy minntes in height; the base measyres
the saine as in the Doric and Jonic orders; and, a:
the module is leek all its parts will of course be nmore
delicate; the shaft may be enriched with flutings, to
the number of twenty or twenty-four, as in the fonic
order: there is no reason why they should be ang-
mented. The principul members of the entablature
may - have thd same proportions as the two former
orders, vig, being divided into ten equal lnh?"
three
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PRI for THe ‘height bf the architrave, three for
the fiieze, and four for thé cornice, -

*Wo nmy add here, more to complete the history
théin to-recommend their use; that there are ancient’
examples of oval columns; where the circle of the
column is elongated by a broad plain space on the !
two opposite sides of the shaft. - Of thia kind ‘were !
some fragments found in the island of Delos, by M. |
le Rov. There are two others at La Trinite’du ‘
Mont, at Rome: also in the tomb near Mylassa, n |
Greece, according to M. de Choiseul, this elegant
structure is very perfect’; is of a square form, ona
bisement: the pillars are insulated, and support a
vanlted eciling kighly enriched; each front has two
oval fluted columns with ‘the narrow face outwards;
at the angles are pilasters having the same enrich-
ments as the col itals are Composite,
and the volutés This elegant little
morceau is of wl “about ninetcen feet

*F€'has ‘often been contended, that, strictly speak-
ivg, there are only three orders in architecture,
namely, the Doric, [onic, and Corintliian; the other
two, viz. the Tuscan and Composite, heing only va-
rietics.  And perhaps it would simplify and facili-
tate the study of architecture, were this restriction’
universally to take place.- The only circumstances
that can serve to distinguish one order frem ansther,
are thd form of the'column, and its destination. 'Fo
make the first a distinguishing mark, without regard
to the other, would be to multiply orders without
end. Destination is move limited, and it leads us to
distinguish three kinds of orders; one plain and
stfong, for the purpose of supporting plain' and
massy buildings; one delicate and graceful, for
sustaining buildings of that character; and between
these a third, for supporting buildings of a mixed
nature. So that, if destination alone were to be
regarded, the Tuscan is of the same order with the
Deoric, and the Composite with the Corinthian.-

cAn order may be divided into two parts, the co-
Tamn, including the plinth of its base, with the aba-
cars of the capital; and the entablature, which
mcludes all above the capital, and may'be divided,
in the large, into the architrave, the friéze, and the
cornice.. :

v examininz the antiques, it will be found, that,
inall their profiles, the cyma and the cavetto are
consfantly used as finishings; and never applied
where strength is required ; that the ovolo and talon
are always employed as supporters to ‘the essential
members of the composition, such as the modillions,
dentiles, and corona; that the chief use of the torus
and astragal, is to fortify the tops and bottoms of
columns, and sometimes pedestals, where they are
frequently cut in the form of ropes: and that the
scotia iz employed only to seperate the members of
bas<es, for which purpose the fillet is also used, not
on‘l_y.i‘in bases, but in all kinds of profiles, An as-

B A . -

semblage of essential parts and monldings, is'terme
a profile: on the choice, disposition,. and -propor--
tion of these! depends the Il)ea;x(y or deformity of
the profile.  Thé most perfect are, such as'are con -
posed “of fow mouldings, varied both in form aud
size, fitly applied with regard to their vises, and <o
disposed, that the straight and curved enes succeed
each otheralteruately. In evory profile there should
be:a’ predominant member, to which all the others
ought to be subservient, and seem made either to
support,.to fortify, or to shelter it (rom the injury of -
the weather, as in a cornice where the corona is
priucipal, the cyma or cavetto cover it, and the mo-'
dillions, dentiles, ovolo, and talog, support it.

When ormaments are employed to wdorn the

‘mouldings, some of, them should be left plain, in

order to form a proper repose; for, when all are
euriched, tlie fizure of the profile is lost. Ina cor-
nice the corona should not be ornamented, nor the
modiltion band: neither should the different facias
of architraves, the plinths of columns, fillets, nor
scarcely any square member, be carved; for they
are gencrally «peaking, cither principal in the com-
position, or used as boundaries to other parts; in
either of which caves, their figures should be distinet
and unembarassed.  The deitile band should re-
main uncnt, where the ovolo and talon imnicdiately
above aud below it are enriched: for, when the den-
tiles are marked, particularly it they be small, the
three members are confounded together, and, being
covered with ornament, are miich too rich ‘for the ”
rest of the composition; a fault carefully to be
avoided, as the just and equal distribution of enrich-
ments is on all ‘occasions to he attended to. For,
in eftect, the ornaments of sculpture in architecture,’
are like diamonds ‘in a lady’s dress, with whichi it
would be absurd to cover her face, and other parts
that are in themseltes beautiful.. When ‘moul ings
of the same form and size are employed: in one pro-
file, they should be enriched with the same kind of -
ornaments. It must be observed, that all the' orna-
ments of mouldings arc to be regularly dispesed,”
and answering perpendicularly above each other;
the middles of the modillions, dentiles, oves, and
other ornaments, all in a line; for nothingis more
confused and unseemly, than to distribute them’
without any kind of order. The Jarger parts are to
regulate the smaller; all the ornaments in the enta~
blature are to be governed by the modillions or mu- .
tules; and these are to be dependint upon the

intcrvals of the columns, and so disposed, that one '

of them may correspond with the axis of each co-
lumm. It is farther to be observed, that the ornas

ments must partake of the characterof the order ;'

which they enrich; and thosc used in the Doric and

lonic orders must be of a simpler kind, and grosser .

make, than ‘those employed in the Composite and

Corinthian. In the exterior, whatever does not

contribute to the genéral effect of the whole build-
’ ’ " g,

/
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fng, is in.a great measure useless, and an expence
that might more judiciously be employed in places
‘where it could be more attended to. The parts that
are in themselves large, and so formed and disposed
as to receive broad masses and strong impressions
of light and shade, will of course excite great ideas;
but, if they are broken into a number of small divi-
siops, and their surface so varied as to catch a thou-
sand impressions of light, demi-tint, and darkness,
the whoﬁa will be confused, trifling, and incapable of
eausing any great emotions. :

The npgeamnce of columns is often varied by ad-
ding rusticated cinctures at equal (or other) dis-
tances to a column: this is.a modern invention,
waich gives a very unnatural appearance, and dis-
guises the noble figure of the column, Rustic work
13 with greater propriety, and better effect, introdu-
eed into large entrances, parks, and gardens; also
anto grottos, haths, or fountaius, where an irregular
and rough appearance better suits the place and
purpose. Le Clerk says, these kind of rustic orna-
" ments are never to be imitated, excepting in the

gates of citadels or prisons, 1u order to render their
~ entrances more rugged and frightful.

The flutings of columns are somatimes wrought
round, or s}pimlly on the column ; there is an ancient
example of this, in a small temple below Trevi,: in
Italy, the plan and elevation of which are given by
Palladio, where, of four columns in front, two have
their columns spirally, aud the two centre ones are
wrought with leaves on the shaft.

The rule for the diminution of columns has ever
varied; the ancients frequently diminished the co-
Inmn, from the very foot, or from one-quarter or
one-third of its height; the latter method is now ge-
nerally practised ; the diminution should be seldom
Jess than onec-eighth part of the lower diameter of
‘the shaft, nor more than one-sixth, this latter is the
more graceful: some, by way of giving a better
contour or appearance, allow a small swell, or bel-
]Xii]agr’ in the lower part of the middle division of the

illar. o
It will here be proper to give the general rules to

_be observed in pedestals, where it is necessary to
introduce them.  They consist of three principal
_parts; the base, the dye, and the cornice. A deter-
minate rule, however, caunot be given, as they must
be made’ to vary in height accorging to the circum-
stanees which render tﬁem useful ; they have ever
been considered as mere auxiliaries, to give height,
and elevate the column ahove surrounding objects
which impede its view. When they are used by
choice, it is common to give them one-third, or one-
qarter part of the height of the columnn and enta-
~ blature, which is tius divided: of nine equal parts,
‘two are for the base, one for the cornice, the re-
maining six for the dye, of the pedestal, which is
equal 1n size to the plinth of the column; the en-
richments should be regulated by those of the enta-
blature, &c. whereby thcy are made subservient to
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each distinct order. When columns are 1n eouples;
if pedestals are used, they should have but one;
also in‘a colonnade or peristyle there should be but
one pedestal continue«!:e having breaks or projec-
tions in the cornice, &c. so thateach column may
seem to have its particular pedestal. ,

Each colamn has its particular base. The Tus-
can base is the most simple, having only a torus and
plinth. The Doric base has an astragal more than
the Tuscan. To the Ionic base the torus is larger
on a double scotia, with two astragals between.
The Corinthian base has two torusesy two scotias,
and two astragals. The Composite base has one
astragal less than the Corinthian. The Attic base
consists of two toruses and a scotia, and is a;il;l:ca-
ble to every order except the Tuscan, which its
particular Kase :

Pilasters differ from columns only in their plan;
which is a square, @s that of columns is round.
Their bases, capitals, and entablatures, have the-
same parts, with the same heights and projections,
as those of columns ; they are alsa distivguished in
the same manner, by the names of Tuscan, Doric,
Ioni¢, Corintbian, and Composite. Th column is
undoubtedly more perfect than the pilaster; how-
ever, they may be employed with great propriety
on many occasions. Some authors declaim against
pilasters, bccause, according to them, they do not
admit of diminution. But this is a mistake; there
are many instances, in the remains of antiquity, of
their being diminished. Scamozzi always gives his

ilasters the same diminution as Lis coluinns; Pal-

adio and Inigo Jones have likewise diminished
them in many of their buildings. Pilasters are
employed in churches, galleries, halls, and other
interior decorations, to save room ; for, as they
seldom project beyond the solid wail, above one-
quarter of their diameter, they do not occupy near
so much space as columms. ‘They are hkewire.
used in exterior decorations; sometimes aloue,
instead of columns, on account-of their being less
cxpensive ; and sometimes they accompany co-
lumns, bLeing placed behind them to support tha
architraves, wlhere they enter the building, as in
the Pantheon at Rome; or, inthe same linc with
thewm, to fortify the angles, as in the portico of Sep-
timius. When pilasters are used alone, they should
project one-quarter of their diumeter beyond the
walls. When placed behind columns, especially if
they be very near them, they need not projectabove
one eighth of their diameter. DBut, when placed on
a line with colwuns, their projection must be .re-
yulated by that of the columns; and consequently
it can never be less than a semi-diameter, even
when the columns are engaged as much as possible.
The shafts of pilasters are frequently adorned with
flutings in the same manner as those of’ columns;
the plan of which may be a trille more than a
semi-circle ; their number must be seven on cach
face, which ‘makes them nearly of the same si;éc:
wi
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‘with those of columas. The intervals, or fillets,
must either be one-third or one-fourth of the fluting
in breadth. The capitals of pilasters are profiled
nearly in the same-manner as those of columns.

Attics had their oriiin in Athens, where it was

for many ages a rule in building to conceal the roof.
For this pur, nothing served so well as a kind
of low or little ordec ranged in a continued line,
singly, or with the interruption of balusters; which
rising above the rest of the work and before the
roof, hid it perfectly, and plaeed something agreca-
ble in view. The place of attics, therefore, is at
the uppermost extremity of a-building, to which

serve as a crown, or vexZ properly make a
finishing for the other orders when they have heen
used in the structure. They must pever stand
under any thing except such ornaments as are
placed at the very top. These attics should never
exceed in height one-third of the height of the order
om wiich they are placed, nor beless than one-
quarter of it. . The base, dye, and cornice, of which
they are composed, may bear the same proportions
to each other as those of pedestals do; and the hase
and cornice may be composed of the same mouldings
as those stals. Sometimes the attic is con-
tinued throughout; at others, it projects, and forms
a pilaster over each column of the order. 'The
treadth of this pilaster is seldom made parrower
than the upper diameter of the column below it, and
never broader. Its projection may be equal to ane-
quarter of its breadth,

Besides columns and pilasters, it is sometimes
customary to employ representations of the human
fizure, to support entablatures in buildings. 'L'he
male tigures are called Persians; and the female,
Carians, or Caryatides, The Persians are so called
from a victory gained over the Persians by Pausa-
nias, who having brought home spoils and trophics
to.the Athenians, they fixed upon Persian figures for
thoso which should:support entablatures, and thus
kept in mind that there were once Persian slaves in
Athens. 'To represent these conquered people in
the lowest state possible, they loaded them with the
heaviest entablature, viz. that of the Doric order.
In process of time, however, cther figurcs besides
those of Persians were introduced, and other enta-
blatures put over them; but tie name was still re-
tained. 'Lhe proper Caryatides are women dressed
in long robes, after the Asiatic manner; and the ori-

in of the device was as follows: 'I'he Carians had

aen long at war with the Atheniaus, but, being at
le gth totally vanquished, their wives were [ed away
caplives; aud, to perpetuate the menmory of this
event, trophies were erected, in which fistres of wo-
men dressed in the Caryatic manner, were used to
:upport eutablatures like the Persians; and though
other female figures were afierwards used 'in the
same manuner, the name of Caryatides was always
tetained.

-

" The ancients made-frequent-use of Persians and .
Caryatides, and dclighted in diversifying them a
thousand ways. The modern artists have followed.
their example ; and there is a great variety of com-
positions of this kind to be met with in different
parts of Europe. The Caryatides, or female fi-
ures, should never much exceed the human size..
at the Persians, or male figures, may be of any.

‘size; and the larger the better, as they will strike-

the beholder with the greater awe and astonishment..
Persians may be used with proﬂziety in arsenals,
gallerics of armour, &c. under the figures of ca[)- '
tives, heroic virtues, &c.  Their eutablature ought
to be Doric, and bear the same propertion to them.
as to columns of the same height. The entablatare
for Caryatides ought to be either Ionic or Corin- .
thian according as the character of the figure is.
morce -or less delicate. » .

Ternini are sometimes employed, instead of Per-
sians or Caryatides, to support the entablatures of
monuments, chimney-pieces, and such-like composi-
tions, These figures owe their origin to the stones
used by the ancients to mark the limits of particular:
possessions, Numa Pompilius, to render these in-.
violable, consecrated the Ferminus into a.deity, and
instituted festivals and sacrifices to his honour. - In.
a short time, what was formerly only large upright
stones, were represented in human shape ; and after-
wards introduced as ornaments to temples and other
buildings. "The Termini are now. principally used as.
ornaments for gardens and fields, :

OF THE SACRED BUELDINGS OF TILE ANCIENTS.
The elegance and magnilicence of a structute
de{)endjug very much. on the proper Xlacing of the
columns, we shall add the rules laid down by Vi-.
truvius, as observed bv the ancients, and allowed. -
by the moderns, in the disposition of columus,.
called by that writer the five species of building ;
wiich ave as follow ;—1st, the Pycnostyle, that is
thick of columns; 2d, the Systyle, that are a little
wider; 3d, the Diastyle, still wider; 4th, the
Arwostyle, more distant than is. proper; and 5th,

the Lustyle, which is the proper distance..

To the pycnostyle, thie distance of the inter-
colwnniations, is one diameter and a half of the
column ; as in the temple of the divine Julius; the
temple of Venus in Casar’s Iorum, and many
otiiers after the same manner. The systyle bas two
diameters of the columin between the intercolumnia~
tion, and the plinths of the base are equal to the
space which is Lctween two plinths; as in the tem-
ple of Fortuna Equestris, near the Stone Theatre ;.
aud others made afler'the same proprotions. Both
tlicse sorts are jnconvenient; by the frequency of
the columns, the view of the door, and tHe - signs or
trophies of the deity, are hid, and the narrowness of
the porch is inconvenient for walking. The dias-
tyle bas this distribution, viz. three diameters of the
columns between the intercolumniations, as in the
: - ' temple

mt!
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templeof Apcllo and Diana. This has its inc™ cr ve.
niences ; because the architrave, on accouvnt of the
distance between the columns, is liable to break.
In the arostyle they use neitlier stone nor marble,

but make the beams of durable timber. This kind
of building is straggling and heavy, low and brond.

The pinnacles are generally ornamented with fictile -

or carthen-ware, or brass gilt after the Tuscan man-
ner, as in the Circus Maximus at the temple of Ce-
res, and in Pompey’s temple of Hereulés, and also
in the capitol. The enstyle manner, for its useful-
ness, heauty, and durability, merits every commen-
dation. It is formed by allowing to the distance of
the intercolumniations two diameters and a quar-
ter, and to the wiiddle intercolumniation only,
hoth before and behind three diameters. Thus
the figure has a heautiful aspect, is accessible,
withont impediment, and roand the cell is a
etately ambulatory.
of the building of it is tetrastyle (four co-
Yumns), is divided into eleven parts and a half,
without reckoning the projection of the base of the
colmmn. Ifit is hexastyle (six columus), it is divi-
ded into eighteen parts.  If it is octastyle (eight co-
lumus), it is divided into twenty-four parts and a
Lalf, - Ofthese parts, one, whether the building be
tetrastyle, hexastyle, or octastyle, shall be a module,
which is to be the thickness of a column.  Each in-
tercolumniation, except the middle one, must be two
modules and a quarter; " the middle one shall have
three modules both before and behind; the Leight
of the columns shall be cight modules and a half;
by this division of the intercolumniation, the co-
lumns have a just proportion. Rome affords no ex-
ample of this kind; but at Teos in Asia is one, the
temple of Bacchud, which is octastyle. '
Hermogenes was the first inventor of these pro-
portions; he also first used thé octastyle pseudo-
dipteral; he first contrived to take away, without
injuring the beauty, the inferior range of columns
in the dipteral (which are thirty-four), thereby very
nnich decreasing both the lab ur and expence ; this
also gave a very large ambulatory round the cell,
and, without missing the superfluity, preserved the
majesty of the whole; for the walls and the columns
were thus first disposed, that the view, on account
of the asperity (asperitas) of the intercolumniation,
should have more majesty ; besides, it has this con-
venience of sheltering a great many persons from
rain, as well round, as within the cell, which in-
cludes a great space.  I'his disposition of pseudo-
dipteral buildings was first discovered by the labour
of the great and discerning spirit of Hermogenes;
which, like a foumtain, will serve posterity from
whence to draw rules for the scieuce of architecture,
The columns to the arzostyle should have for
their thickness one-eighth part of their height.
Tor the diastyle, the keight of the column is to be
divided into eight parts and a half; one part for tLe

The rule is this; the front.
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“thickness of the column:

For thes st{fe, the height -
shall be civided iuto nine parts anda half; one part
for the thiickness of the collumn. Also for the pye-
nostyle, the height shall be diyided into ten parts;
one part for the thickness of the column.- The eu-
style alzo is divided into eight parts and a half, the
same a3 the diastyle; one part is given for the thick-
iess  of the column; and for the solidity of its-
parts it shall have its proper intercolumniation. As
the space Letween the columns increases, so ouoght
also the thickuess of the cohrmms.  If it is areostyle,
and they shonld only have a nintlr or tenth part for
their thickness, they will then appear tall and slen-
der, on account of thelength of the intervals; for
the aisle will in appearance diminish the thickness
of the columns.” On the contrary, if itis pycnestyle,
and the columns have an' eighth part of their thick-
ness, they have a clumsy and ungraceful appearance,
on account of the frequency of the ‘columns, and the
narrowness of the intervals: for this reason, the
symmetry and proportion of cach order.should be
attended to. Also the thickness of thie corner co-
lumns must be increased one-fittieth part: for, by -
the great surrounding space, they will appear siaali-
er to the view, and it is necessary art should rectify
this defect of vision. : )
APPVNICATION OF THE FIVE ORDERS IN
BUILDING.

Among the ancients, as we have already seen, the
use of the orders was'very frequent, miny of their
cities were provided with spacious porticos, their
temples were surrounded with colonnades, and their
theatres, baths, basilicas, triumphal arches, mauso- -
lenms, bridges, and other public buildings, were
profusedly enriched with colmars; as were likewise
the courts, vestibules, and halls, of their private
villas and houses. .

In imitation of thie ancients, the moderns have
made the orders of architecture the priucipal orna-
ments of their structures.  We find them employed
in alriost every building of consequence; where -

they arc sometimes merely ornamental, but at other

tinies of real use, serving to support the incumbent
weight of any structure erected upon them:. On
sonie occasions they are emploved alone ; the whole
composition consisting only of one or more ranges
of columns, with their entablature. Upon other
occasions the intervals between the columns are
filled up and adorned with arclies,” doors, windows,
niches, statues, basso-relievos, and other similar
inventions, The columns are either placed imme-
diately on the pavement, or raised on plinths, pedes-
tals, or basements; either engaged in-the walls of
the buildine, or standing detached, either near, or
at some distance from them; and frequently dif-
forent orders are placed one above another, of inter-
mixed with cach other on the same level.  In these,
and in all other cases, in which the orders are intro-
duced, particular measures, rules, and precautions, *
: are
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are to be observed, which we shall now endeavour !

to explain and illustrate.

OF INTERCOLUMNIATIONS AND ARCADES. i

Columns are either engaged or insulated; and, i
when insulated or detached from the wall, they are -
either very near, orat a considerable distance from
it. When they are placed at a considerable distance
from the wall, they are destined to support the en-
tablature ; and their distance from each other should
be consistant both with their real and apparert soli-
dity. ed columnsare attached to the wall, '
and are not limited in their intercolumniations, as
they depend on the breadth of the arches, doors, |
windows, niches, or other decorations, placed in

“them,

Palladio says, the intercolumniation of the Tus-

can order was adapted to far-houses and otlier rus-
tic works, as it alforded a passage for carts, and
was attended with the least expence. In structures
built entirely of stone, they used a shorter interval,
more suitable to the length of their marble blocks,
and more agreeable to the ponderous fabric which
they occasionally supported; for which reason the
diastvle and eustyle modes were sometimes applied
to this order, The moderns have indeed adopted
these two as their gencral rule, and apply them to
every order except the Doric.  T'he arcostyle, how-
ever, is sometimes, by a modern contrivance autlo-
rised by a faw examples of the ancients, introduced
in_porticos and peristyles. This mode of the areos-
tyle is from Perrault, and is managed by placing
two columns together at the angles, so close as to
adinit the two capitals nearly into contget. This
manner which.is termed grouping, takes off from the
excessive width of this kind ot interval, whilst it
adds to it both real and apparent strength, as is ex-
emplified in St. Paul’s church in London, and in the
palace of the Louvre at Paris.

Arches, orarcades, are not so magnificent as colo-
nades; but they are more solid and less expensive.
They are proper for.triumphal entrances, gates of
cities, of palaces, of gardens, and of parks, and, in
general for all openings that reqnire an extraordi-
nary breadth. There are various manners of adorn-
ing arches. Sometimes their piers are rusticated;
sometimes they are adorned with pilasters, termini,

or caryatides; and sometimes they are made sufti-
cicntly broad to admit niches or windows. The !
circutar part of the arch is either surrounded with |
rastic key-stones, or with an arckivolt enriched with |
mouldings; which, iu the middle, is sometimes in- |
terrupted by a ccnsole, or me:k, serving at the same
time as a key to the arch, and as a support to the
architrave of the order.  The archivolt is sometimes
supported by an impost at the head of'the pier; and |
at otkers by columans placed on each side of it, with
a regular entablature, or architrave and cornice,

‘Fhere are also instances of arcades without piers;

tic arches being turned on single eolumns, as i the

- "oy
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temple of Faunus at Rome, &c. But this practice
ougiit to be seldom imitated, as it is neither solid
nor haudsome. When, however, arcades are em-
ployed to ornament domestic apartments, the breadth
of the pier need not exceed one-quarter of the open-
ing of the arch.  When arches are clased up to re-
ceive doors, windows, or niches, the recess should
be sufiicient to contain all the projections of what is
placed therein, otherwise their appearance is clums)
and will become too principal, which produces a
effect in the composition. :

When arches are large, the key-stoneshould never-
be omitted, but cut in the form of a console, and
carried close under the soffit of the architrave,.
which, on account of its extraordinary length, re-
quires a support in the middle. 'The imposts af
arches should never-be owitted; at least, if they be,.
a platform ought to supply their place. If columns
are employed without pedestals in arcades, they
should always be raised on a plinth. 1In arches of
great magnitude, the circular part ought not to
spring immediately from the impost, but take its.
rise at such a distance ubove it as is necessary in
order to have the whole curve scen. at the proper
point of view.

'Fhe void or aperture of arches should never be
higher, nor much lower, than double their breadth;
the breadth of the pier should seldow exceed two-
thirds, nor be less than one-third, of the breadth of
the arch; and the angular pier ought ta be broader
than the others, by one-half, one-third, or one-.
fourth; the impost should not be more than one--
seventh, nor less than one-ninth, of the aperture;
and the archivolt must not be more than ope-eighth,
nor less than one-tenth, of it, 'T'he breadth of the
console must, at the bottom, be equal to that of the
archivolt; and its sides must be drawn from the
centre of the arch the length of it must not be less
thau one and a half of its.smallest breadth, nor more
than double.. 'The thickness of the pier depends oa
the breadth of the: portico; far it must be strong
enough to resist the pressure of its vault. But, to
give beauty to the building, it should not be less
than one-quarter of the breadth of the arch, nor.
more than one-third,

The proporiions peculiir to the Tuscan arch,
without pedestals, are as follow : In height, their
aperture is seven diameters and a quarter, in width
four; aud from centre to centre of the columns six
diameters.  According to the preceding remarks,
the- archivolt and imposts are half a diameter, and
from the top of the arclivolt to the under side of
the architrave should not be less than fifteen mi-
nutes, 'The breadth of the key-stone at the bottem
is equal to its archivolt; and its spreading sides are
determined by lines drawn “from the cestre of the
arch,  'I'he T'uscan arch with pedestals is in width
four and a half, and ia height cight diameters and a.
guarter; and from centre to centre of cach pier is

[T69
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‘six and three-quarters. Inevery other particular | Arches of this order, ,with,pedesﬁh, have thejt

thev are subject to the preceding rules.

'The intercolumniation of the Doric order is often
attended with peculiar difficulty, arising from the
strict regard that is necessarily paid to the width of
the triglypb, and the perfectly-square form of the
metopes, or their intervals.  DBesides that, it is ab-
solutely requisite, that a triglyph should be placed
exactly over the centre®of every column.  For
these reasens, the mutules and triglyphs have been
omitted in capital works, both ancient and modern,
as in the Coliseum at Rome, and the Royal Iespi-
tal at Greenwich. Pallado has, however, given one
.nstance of an ancient temple with angular triglyphs.
“This structure, which he terins the Temple of Picty,
is mentioned by Vitruvius, with an eye to the
difticulty occasioned by ‘the triglyphs being thus
placed ;” which reduces the intercolumniation of the
two angular columns to one diameter and a quarter,
which is less than the pycnostyle. 'I'be next inter-
columuiation is still greater, approaching nearly to
the pireostyle, as is cvidently necessary to Lting the
triglyph-over the centre of the third column from
the angle. The next, which is the centre interco-

Jumniation, and faces the entrance of the temple, is
rather more than ‘eustvle, or tvo diameters and a
quarter; and has, in the metope, ditriglyph. But
nthe intervals between the triglyph are much too nar-
row for their heights, sq as to produce an unfavour-
able effect. The other spaces are monotriglyph,
and are perfect.  The regular intercolumniation of
the Doric order in the monotriglypb, or pyenostyle,
which admits of one between two columns. 'The
ditriglyph, or eustyle, admits two; and the araostyle
is tritriglvph, or consisting of three; but the most
-perfect of'taese is the ditriglyph,
When the capitals and bases of coupled Doric co-
lumns have theu-"rroper projections, and are at any
istance frem each other, the metope between them
avill be rather too wide; but that may be avoided
by confining the projections, or making the triglyph
one minute morethan it really should be, and plac-
ing or removing its centre a minute within the axis
of the column, which trifling ditferences will not be
‘!wrm-iw'd without the nicest examination. Insmall
wuildings, such as temples and other similar orna-
ments for gavdens, the intercolwmmiations may be
determined without paying a strict regard to the ge-
neral rules for the distances of columns ; always
observing, however, that such werks must bave an
interval that will adimit of™an easy passage between
‘tkem. -

meters and three-fourths high, and in width four
diameters and fifteen minutes.  The piers arve two
~maodules in front, aid-in thickness one module,
twenty-two ninutes and a-half; orin proportion to
their distance from the wall. . From centre to cen-
-tre of cach pier i~ six diameters and fifteen minutes.

Doric ‘arches, without pedestals, are seven din- |

1
$

+ apertures in Deight nine dianieters and thirty mi-
" nutes, and in their width five diameters fifteen mi-
cnutes.  The piers are two diameters and fitleen
winutes wide in front, and frem centre to centre of
- each is seven diameters fifteen minutes.
, With respeet to the intercolumniation of the
| Tonic, Corinthian, and Cowmposite orders, what has
Leen already oliserved on the subject will siflice:
and, as to the arclics peculiar to each order, all that
is necessary, afler what has been remarked on the
teo preceding orders, is a careful inspection of the,
plates, wherean all the dimesions wre ascertained.
OF ORDERS UPON ORDERS, AND OF BASEMENTS,

Wihen, in a building, two or more orders are cm-
ployed, one above anotker, the laws of solidity
require the strongest should be laced lowermost.
Hence the Tuscan must support l&le Doric, the Do-
vic the lonic, the lonic the Compasite or Corisi-
thian, aud the Composiie the Corinthian. This rule,
however, is uot strictly adhered to.  Most authors
place the Composite above the Coriuthian.  There
are Jikewise examples where the same order is re-
peated, as in the theatre of Statilus Taurus, and in
the Coliseum, and others, where an intermediate
order is omitted, and the Ionic placed ou the Tus-
can, or the Corinthion on‘the Doric.  But none of
these practices ought to be imitated.  In placing
columus above one ancther, the axis of all the co-
luons onght to correspond, or be in the sape per-
pendicular line, at least in front.

With regard to the proportions of colunms placed
above each other, Scamozzi’s rule, that the lower
diametet of the superior column should constantly
be one, equal to the upper diameter of the inferior
s universally estcemed the bhest, and gives all
. the columns the appearance of one long tapering
tree, cut into several pieces, Inthis country, theie
are few examples of more than two stories of co-
lumins in the same elevation; and though jn Italy,
and other parts of Europe, we frequently meet with
three, a:d soletimes more, yet itis a practice by no
~means to be imitited; for theve is no pestibility of -
avoiding many striking inconsistencics, or of preser-
ving the cheraster of cach order in its intercolumn-
wial decorations, S o

Iustead of’ employing several orders one above the
other, the ground-tivor is wore judiciously made in
. the form oi’a basement, ¢n which the order that de-
i corates the principal story is placed.  The propor-
tions of these basements ere not fixed, but depend
on the nature of the rvoms on the ground flopr. In
the place of the Perti iu Vicenza, the Leight of the
o hasement is egual to that of the order.  In sowe
[t buildings, its heigut exceeds two-thirds ot that of the
" order: and, in others, anly baltthe height of the or-

der. It is not, however, adviseable to make the

Liusement Ingher than the order it supports ; neither
| should it be Jower than ¢ne-hali of the order.
b

The
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The usual method of decorating basements is with
rustics of different kinds. The best, where neat-
ness and finishing is aimed at, are such as have a
smooth surfice.  Their height, including the joint,
ghould never be less, nor much more, than half a
module of the order placed on the basement.  Their
ficure may be from a square to a selquialtera; and
their joints may be either square or chamfered. The
s-:iare ones should not b2 broader than one-eighth
of the hieight of the rustic, nor narrower than gue-
tenth: and their depth must be equal to their
breadth ; those that are chamfered must form a rect-
tangle; and the breadth of the whole joint may be
from one-fourth to one-third of the i]xcight of the
flat surliace of the rustic. " ,

Or PEDIMENTS.

Pediments among the Romans, were used only as.
coverings to their sacred bui[dingrs, till Caesar ob-
tained leave to cover lus house with a pointed roof,
after the manner of temples.  In the remains of an-
tiguity we meet with two kinds of pediments, the
triangular and circular.  The former of these are
promiscuou-ly applied to cover small or large bo-
dies : but the latter, being of a heavier figure, are !
only used to cover doors, niches, windows, or gates, 1)

As a pediment represents the roof] it should never -
be employed but as a finishing to the whole compo- 1
sition. The ancients introduced hut few pediments |
into their buildings, usually cantenting themselves ™
with a single one to adorn the middle or principal
part.  But some of the moderns, and particulariy
the Italians, have been so hmmoderately fond of
them, that their buildings frequently consist of
scarcely any thing else. The girder being a neeces-
sary part in the constriction of a reof, it 1s an im- -

propricty to intermit the horizontal entablature of a
pediment, by which it is represented, to make room
for a niche, an arch, or a window.
_ In regular architecture, no other form of pedi- |
ments can be adwitted besides the triangular and
_circular.  Both of them are beautiful; and when a
considerable number of pediments are_introduced,
as when a range of windows are adorned with them,
these two figures may be used alternately, as in the
siches of the Pantheon, aud in those ot the temple
of Diana at Nisnes.  The proportion of pedinents
depends upon their size: for the same preportions
. will not do in all cares,  When the base of the e-
diment is sbort, itsheight must be increased; and,
when the pediment is long, the height must he
diminished. The best proportion for the hicight is
fromh one-fitth to one-fourth of the base, according
to the extent of' the pediment, and the character of”
the body it covers.  The materials of the roof
must also Le attended to ; for, iftit be covered with

|
|

&
~diment to the western clevation of the temple of
Minerva at Athens. I ’ ]
OF BALLUSTRADES,

Ballustrades are sometimes oi’real use in build-
ings; and at other times they ave only ornamental.
Such as are intended for use, as wken they are em-
ployed in stair-cases, before windows, or to inclose
terraces, &c. must always be nearly of the same
height; never exceedin@three feet and a half, nor
ever less than three.  But those that are principals
ly designed for ornament, as when they finish a
building, should be proportioned to the archites~
ture they accompany ; and their height ought never
to exceed four-fifths of the height of the entabla-
ture on which they are placed ; nor should it ever
he, less than two-thirds thercof, without counting
the zocholo, or plinth, the height of which must ba
sufficient. to leave the whole ballustrade exposed
to view., ) , )

The hest proportion for balustrades is to divide
the whole given height into thirteen equal parts;
civht of these for the height of the ballustre, three
for the baze, and two for the cornice or rail : or
into tourteen (if it be required to make the ballus-
tre less), giving cight parts to the ballustre, four to
the base, and two to the rail.  One of these parts
may be called a module ; and, being divided into
nine minutes, may serve to determine the dimen-
gions of the particular members.

In ballustrades, the distance between two bal-
dustres should not exceed half the diameter of the
ballustre measured in its thichest part, nor be less
then one-third of it. ‘ -

The breadth of the pedestals, when theyv are
placed on columns or pilasters, is vegulated by them;
the dve never heing made broader than the top of
the shaft, nor much narrower; and, when there are
neither columns nor pilasters on the front, the dye
should not be much lower than a square, and sel-
dom higher.  On stairs, or any other inclined
planes, the same proportions arce to be observed as
on horizoutal ones. :

OF NICHES AND STATUES

It has been the custom of every age to cnrich
difterent parts of buildings with representations of
the human body. Thus tI\x: ancients adorned théir
temples, baths, theatres, &c, with statues of their
deities, hevoes, and legistators.  The moderns still
preserve the same custom, placing in their churches,
palaces, &c. statues of illustrious persons, and even
groups composed of various figures, representing
occurrences  collected from history,  fables, &c. -
Sometimes these statues or groups ure detuched,
raised on pedestals, and placed contiguous to  the
walls of a building, or in the middie of a room,

tiles, it will Le necessary to raize it more than ene-
quarter of the Lase, as was the custom cf the an-
cients in thehr Tuscan teémples. The tviepan s
alwayseon a line with the fiont of the fricze; and,
when large, admits of various ornaments, as in tke

»

court, or public square. But they are most fre-
quently placed in cavities ntde in the walls, called
niches.  Ofthese there arve two sorts, the one form-
ed like an arch in its elevation, and semi-circulad
* or semi-clliptical in it3 plan; the other is a_paral-
' ~ ' -lelogram

R
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lelogram both in its plan and elevation. The pro-
portion of both these niches depends on the charac-
ters of the statues, or the general form of the groups
placed in them. The lowest are at least a doub'i,e
square in height; and the highest never exceed two
and a half of their breadth.

With regard to the manner of decorating them,
when they are alone in a- composition, they are ge-
nerally inclosed in a pannel, formed and proportioned
like the aperture of a window, and adorned in the
same manner. In this case the nicke is carried
quite down to the bottom; but on the sides and at
the top, a small space is left between the niche and
the architrave of the pannel. And when niches are
intermixed with windows, they may be adorned in
the same manuer with the windows, provided tlie
~ornaments be of the same figure and dimensions with
those of the windows.

'T'he size of the statue depends on the dimensions
of the niches. 'They should neither be so Jarge as to
have the appearance of being rammed into the niches,
as in Santa Maria Majora at Ronfe; nor so nar-
row as to seem lost in them, as in the Pantheon.
The distance between the outline of the statue and
side of the niche should never be less than onc-third
of a head, nor more than one half, whether the niche

-be square or arched; and, when it 15 square, the
distance from the top of the head to the ceiling of
-the niche should not be greater than.the distance
on the sides. Statues are generally raised on a
plinth, the height of which may be from one-third to
one-half of a head ; and sometimes, where-the niches
are large, the statues may be raised on small pedes-
tals. 'The character of the statue sheuld always

" correspond with the character of the architecture
with which it is surrounded. 'Thus, if the crder be
Doric, Hercules, Jupiter, Mars, /lsculapius, and all
male statues, representing beings of a robust and
grave nature, may be introduced; if Ionic, then
Apollo, Bacchus, &c. and, if Corinthian, Venus,
Flora, and others of a delicate nature, should be
employed.

OF CHIMNEYS AND CHIMNEY PIECES,

Chimney-picces are cither made of stone, of mar-
ble, or of a mixture of these; also of wood, scaglio-
Ia, or-mouln, or some other nnfragile substances.
Those of marble are most costly, but they are also

. most eicgant, and the only ones used in highly-fi-
nished apartments ; where tiicy are seen either of
white or variagated marbles, sometimes inlaid and
decorated witix the materials just mentioned. All
their ornawments, figures, or profiles, are to be mader
of the pure wiite sort; but their friezes, tablets, pan-
nals, shafts of columns, and other plain parts, may
‘be of party eoloured marbles, such us the yellow of
Sienna, the Brocatello of Spain, the Diaspers of Si-

. cily, and many other modern as well as antique

. marbles, almost always to be had in London, Fes-

toons of” flowers, trophies and foliages, frets, and
other such decorations, cutin white statuary marbla,
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and fixed upon grounds of these, have certainly a
very delicate effcct.  But there should never be a-
hove two or at most three, different sorts of colours
in the samne chimney-piece, all brilliant, and barmo-
nizing with each other. Neither the Italians nor
French have excelled in compositions of this kind ;
but Britain, possessed of many able sculptors at
different times, has occasionally surpassed all other
nations, both in taste of design and workmanship.

The size of the chimney must be regulatecr by
the dimensions of the room where it is placed. In
the smallest apartments, the breadth of the aperture
should never be less than three feet, or three feet
six inches. In rooms from twenty to twenty-four
feet square, or of equal superficial dimensions, it
. may be from four to four and a half feet broad ; in
g those of twenty-four to twenty-seven, from four
cand a half to five; and, in such as exceed these
 Gimensions, the aperture may even be extended to
. five and a half to six feet. TLe chimney should
i always be situated so as to be immediately seen by
i those who enter the room. 'The middle of the par-
tition-wall is the most proper place in halls, saloons,
and other rooms of passage ; but in drdwing-rooms,
dressing-rooms, am& the like, the middle of tlie
back wall is the best situation. In bed roous, the
chimney is always in the middle of one of the par-
tition-walls; and in clesets and other very small
places, to save room it is put in a corner. Where
ever two chimoneys are used in the same room, they
should be placed either dircctly facing cach other,
if in different walls, or at equal distances from the
centre of the wall in which they both are,

The proportion of the apertures of chimrey-
picces of a moderate size is generally a perfect
square ; in small ones it is a trifle higher, and, in
large ones, a trifle lower. In designing them, re-
gard must he had to the nature of the place where
they are to be employed.  Such asare mtecded for
halls, saloons, guard-rooms, galleries, and other
large places, must be composed of lurge parts, few
in number, of distinct and siniple forms, und having
a bold relief; but chimney-picces for drawing-roonss
dressing-rooms, &c. may be of a more delicate and
complicated nature, :

OF CEILINGS.

Ceilings are either flat, or coved in different man-~
ncrs, The simplest of the flat kind are those adofn-
ed with large compartments, surrounded with oue
or several mouldings, or borders, either let into the
ceiling, or projecting beyond its surface; and when
the mouldings that form the compartments are en-
riched, and some of the compartments adorned with
well exceuted ornaments, such ceilings have a good
effect. The ornaments and mouldings do not re-
quire a bold relicf: but, Leing near the eye the
uust Le finished with taste end neatress, The
principal effect ¢f all flat ceilings depends very
much upon the richness and beauty of the cor-

1 nice,
1

Coved
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Coved ceilings are more expensive: but they are
likewise more beautiful. hey are used promis- ]
. cuously in large and small rooms, and occupy from
one-fifth to one-third of the height of the room. If
the room be low in proportion to its breadth, the cove
must likewise be low; and when it is high the cove
must be so likewise, by which means the excess of'the
height will be rendered less perceptible. But, where
the architect isatliberty to proportion the height of the
room to its superficial dimensions, the most eligible
proportion for the cove is one-fourth of the whole
height.  The figure of the cove is commonly either
a quadrant of a circle or of an ellipsis, taking its rise
a hittle above the cornice, and finishing at the bor-
der round the great pannel in the centre. The bor-
der projects somewhat beyond the coves on the
outside ; and, on the side towards the pannel, it is
generally ade of sufficient depth to admit the or-
naments of an architrave. In Britain, circular
rooms are not much in use; but they are very beau-
tiful.  Their height must be the same with that of
square rooms; their ceilings may be flat: but they
are handsomer when coved, or of a concave form.

When the profiles of rooms are gilt, the ceilings
ought likewise to be gilt.  The usual method is to
gild all the ornaments, and to leave all the grounds
whiteg, gw:u’l colour, light blue, or of any other tint
proper to set off the gilding to advantage. Histori-
cal and other paintings are often u<ed with good
effect in the centre and angular compartments of
large ceilings; and since the rapid and elegant im-
provements in plaster and stucco have been intro-
duced, a late invention of painted silk and sattin in
various ornaments, from antiques, have likewise
been adopted, to adorn the profiles or walls of
rooms. These are inclosed in pannels, pilasters;
and tablets, accordine te their destination: and.
when they have sui
duce a very gay and

Among the greaiwy vrnamems an
models of modern architectmre in_G
Somerset-place in the Strand, and St.
dral rank the first; angdy -as they m
considered national speciggens of the ¢
beautiful in building, ” think it inc
us to describe them here. ’

Somerset-place is erected on the scice or o1a >e-
merset-house, on the banks of the Thames. The
front towards the Strand is but little more than
2

H

{

hundred and thirty feet long; and all that an areMi-
tect could do in so gmall a compass, and all that he
seems to have wisli#d, was to produce an object that
should indicate something more considerable within,
and excite the spectator’s curiosity to a nearer exa-
mination of the whole fabric, of which this is onl

one cxternal part.  His style, in consequence, 1s
bold, simple, and regular. It is an attempt to unite
the chastity and order of the Venetian masters with
the majestic grandeur of the Roman. The parts are
fev . large, and distinct; the transitiong gudden, and
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strongly marked. No breaks are seen in the gene-
ral course of the plan, and little movement in the
outline of the elevation ; whence the whole struc.
ture has acquired an air of consequence, which few
artists, in so narrow a limit, would have given it.
This front consists of a rustic basement, supporting
columns of the Corinthian order, crown'edpi.;x the
centre with an attic, and at the extremities with a
ballustrade. © The basement is composed of nine
large arches, the three centre ones of which, being
‘open, form the principal entrance; the others are
filled with Doric windows, ornamented with pilas-
ters, entablatures, and pediments, 'The key-stones
of the arches are adorned with nine masks or heads,
finely carved in alto relievo, descriptive of the
ocean, and the following principal rivers of England :
Thames, Severn, Humber, Mersey, Tyne, Medway,
Dee, and Tweed; and to these masks are added
various emblematical devices, denoting the respec-
tive properties and peculiarities of each; and, as
they are executed with much taste and skill, they
merit a particular description.

Ocean is placed in the centre, and is represented
by the venerable lLead of an old man, whose flowing
beard resembles waves, which are filled with various
kinds of fish. A crescent is on his forehcad, deno-
ting the influence of the moon on its waters, and his
temples are adorned with crowns, tridents, and
other marks of royalty. Thames is on the right of
Ocean: a majestic mask, crowned with billing
swans, and luxuriant garlands of fruits and flowers.
;I‘n_lI“’hmr and beard are nicely dressed and plaited

ad the features are expressive of good sense, goo(i
Wmpour, and every species of urban perfection.
Humber is the next in order to the right of the cen-
tre; a striking contrast to the Thames. It isan
athletic hardy countenance, with the beard and hair
disordered by the fury of tempests. 'The cheeks and
eyes are swollen with rage, the mouth 1s open, and -

‘e distorted, expressive of the boisterous
character of that river. Next are the
the Dee ; one crowned with garlands of
‘her with reeds, and divers aquatic pro-
The four first of these are executed by
, and the last by Signor Carlini.
ks which decorate the arches on the left
siae, are, 1irst, the Medway ; a head similar to that
of the Thames, but expressive of less urbanity,
mo &gli ntly dressed, and bearing for emblems
th&v of a ship of war, with festoons of hops, and
such hits as enrich its banks. Tweed is next in
order ; arustic mask, with lank hair, a rough beard,
and other tarks of rural simplicity ; yet hath the
ingenious sculptor artfully given it a character of
sagacity, valour, fortitude and strength. It is
crowned with a garland of roses and thistles. These
are by Mr. Wilton. Tyne and Severn are the re-
maining two. Tyne is a head-dress artfully com-
posed of salmon, intermixed with kelp, and other
sea-weeds.  Severn is a similar head-dress, com po‘;
' se
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sed of sedges and cornucopias, frém whence flow
abundant streams of water, with lampreys and other
fish that abound in that river. These are by ‘Signor
Ca:lini.

The floor consists of a principal, and a mezzanine;
and before the windows of the building is a ballus-
trade. 'They are besides ornamented with Ionic pi-
lasters, entn\‘;latures, and pediments; and the three
central ones have large tablets, covering the archi-
trave and frieze, on which appear medallions of the
king, the queen, and the prince of Wales, supported
by lions, and ornamented with garlands of myrtle,
oik, and laurel. The windows of the mezzanine
floor are only surrounded with architraves.
attic consists of three divisions, separated by Colos-
sal fizures, placed above each of the colamns. The
figures represent four venerable statesmen, in senato-
rial robes, each having on his head a cap of liberty,
and in their hands they bear the emblems of strength
and power, derived from unanimity, and maiutained
bv justice, prudence, maderation, and valour. The
attic is crowned with a group, consisting of the im-
perial arms of the kingdoms, -one side of which is
surported by the Genius of I'ngland, and the other
by I'am>, sounding her trumpet.

The front of this building, towards the principal
court, is considerably longer than that towards the
Strand, being near two hundred feet in extent. The
ceatre of this front is also better distinguished than
tiat towards the Strand ; it exhibits a plainness and
repose, w .ercon the eye may rest with pleasure, as
ou a principal. It is composed of a corps de logis,
with two projecting wings; the style of decoration
is, 1owaver, nearly the same; the principal variation
consisting in the doors, windows, or sinaller parts,
wuch are of other forms, and of different dimensions,
The five m sks on the key-stones of the arches re-
prosent tutelar deities of the place, exccuted by Mr.
Nollekens. Near this front are two sunken courts,
s irounded  wit'h clegant arcades, serving to give
lizht to the basement story of the royal acailewmy,
the ro-ul society, and the rooms whereig are depo-
sited the national records. In the middle of cach of
these courts is a reservoir ofvater, for the purpose
of <erving the apartments below, and to be ready in
(j‘fl o of fire, They are supplied ivomn the dNew

tiver,

The buildings towards the court form three sides
of a square; the style of architecture, und tM deco-
rations of the wings, differing in form and dimen-
sions. The statues of the attic represent Anerica
breathing defiance, with the three other quarters of
the globe loaded with fruits and other tributary
“treasures; and these ave crowned with the Britis
arms on a cartel, surrounded with sea-weceds, sup-
ported by T'ritons armed with tridents, and holding
nets containing fish and other maritime productions.

‘This truly maguificent building is constructed for
the purpose of transacting the business of several

The |

)
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of His Majesty’s public offices, viz. the privy-seal
and sifnet, the navy, navy-pay, victualling, sick and
wounded, ordnaunce, stamp, lottery, salt tax, hack-
ney-coach, hawkers and pedlars, the surveyor-gene-
ral of the crown-lands, the duchies of Cornwaﬁ and
Lancaster, the two auditors of lmprests, the pipe,
compptroller of pipe, clerk of the estreats, and trea-
surers’s remembrancers. Here are louses for the
treasurer, the pay-master, and six commissioners of
the navy. Alsofor three commissioners of the vic-
alling and their secretary ; for one commissioner of
the stamps, and one of the sick and wounded ; and
other apartments for inferior officers.

That part of the edifice which fronts the Strand is
in possession of the royal society, the antiquarian
society, and the roval academy ot artists; and here
the annual exhibition of paintings and sculpture is
held.  These respectable bodies are also accommeo-
dated with halls and apartments for their libraries,
models, &c. with rooms for their officers, and evory
other requisite which their national consequence
could demand from un enligitened and liberal go-
vernment,

The buildings which contain the above-mention-
ed public oflicesform the principal court. Tacy are
grand, clegant, of great extent, and strikingly ‘indi-
cate an exertion of great inventive fuculties in the
architect, Siv William Chambers ; while the genc-
ral di-position affords a pleasing satisfaction. The
front towards the Thames is truly magnificent ; it
is finished with a noble terrace, with.a bullustrade
towards the river, and an extensive gravelway for
carriages to go all round the external fronts of the
whole building.

The next noble structure, which does honour to
tie national cliaracter, as well as to the cause of re-
ligion, is the cathedral church of St. Paul. This
amazing edifice is situated upon a rising ground, be-
tween the entrances of Cieapside and Ludgate-
street, in the very centre of the city of London, and
upen the scite of the old Cathedral, which was
burnt to the gwwund in the general conflagration of
¥666. Sir Christopher Wren wasthe architect ; and
lie was desired to prepare the plan of a new fabric,
that should excel every building in the universe for
maguificence and splendour.  To give effect to the
execution of so grand a design, the chamber of Lon-
don was made an office for the receipt of contribu-
tions to defray the expences: into which, in ten
years only, was paid the sum of £126,000. Charles
I1. generonsly gave a thousand pounds a-year out
of lis privy-purse, besides a duty on coals, which
produced £35000 a year, over and above all other
grants in its favour. Sur Christopher prepared a
design well studicd and truly magnificent, conforma-
ble to the best style of the Greck aud i{oman ar-
checture which all approved except the bishops, who
thought it not sufficiently laid out in the catiiedral
fashion. The design was thercfore varied in many

resprets,
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respects, until the plan of the present mighty struc-
ture, which is inthe form of a long cross, was na-
nimously approved; soon after wﬁioh the building
was put in band, and the first stone was laid by Sir
Christopher himsclf, on the 21st of June, 1675. - -
The foundatious being laid, Portland stone was
chosen to complete the superstructure. The walls
are wrought in rustic, and strengthened, as well ac
adorned, by two rows of double pilasters, one over
the other ; the lower of the Corinthian order, and
the upper of the Composite. The spaces between
tlie arches of the windows and the architrave of thr
Iower order, are filled with a great variety of grand
enrichments, as are also those above. The wes:
front, towards Ludgate-street, has a most noble ap-
pearance, and is ornamented with a magniticent por-
tico, a grand pediment, and two stately turrets.
'The ascent is by a beautiful flight of steps, of bluck
marble, that extends the whole length of tle portico,
which is formed of twelve lofty Corinthian columns
below, and eight of the Composite order above -
these are all coupled and fluted. The upper series
support a noble pediment, crowned with its acrote-
ria, in which is a beautiful representation, in hass-
relief, of the conversion of St, Paul, execuled in a
very masterly manner. The magnificent figure of
St. Paul on the apex of the pediment, with St. Peter
on his right haud, and St. James on his lefi, have
also a fine effect. The four evangelists, with their
proper emblems, on the front of the towers, are judi-
ciously disposed and well execated. St. Matthew is
distinguished by an angel, St. Mark by « lion, St.
Luke by an ox, and St. John by an cagle. In the
area of this front, on a pedestal of excellent work-
manship, is a statue of Queen Ann, formed of
white marble, with proper decorations. The figures
on the base represent [Yritannia with her spear, Gal-
lia with a crown, Hiberria with a harp, and Ame-
rica with a bow. On ascending the steps, we ap-
proach the interior of the chuich by three dogrs, or-
mmented on the top with bass-relief: the middle
door, which is by far the largoest, is cased with white
marble, and over it is a fine piece of basso-relievog
in which St. Paul is represented preaching to the
Bereans, To the north portico there is an ascent
by seventeen circular steps of black marble; and it
bas a dome, supported by six largefluted columns of
the Corinthian order, forty-eight inches in diameter.
Beneath the upper part of its dome, is a large and
well-proportioned urn, finely ornamented with fes-
toons, and over it a pediment, sufported by pilasters
in the walls, in the front of whieh is carved the
royal arms, with the regalia, supported by angels;
and on the top, at proper distances, are placed the
statues of five of the apostles. The south portico
answers in uniformity to the morth, and has a dome
supported by six beautiful Corinthian columns; but,
as the ground is considerably lower on this than on

the other side of the church, the ascent 1s by a flight

T
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of twenty-five steps. This portico has also a pedi-
ment above, in which is a phenix rising out of the
flames, with the motto Resurgam, underneath it, as
being emblamatical of the present cathedrals rising
out of the fire of London. On this side of the
building are also five statues, which take their situa-
tion from that of St. Andrew, on the apex of the
last-mentioged pediment. At the east end of the
church is a sweep, or circular projection, for the
altar, finely ornamented with a great variety of the
orders, and decorated with sculpture.

The dome, that great master-piece of classical
architecture, which rises in the centre of the whole
fabric, appears exceedingly grand; twenty-five feet
above the roof of the church, is a circular range of
thirty-two _columns, with niches placed exacly -
against others within ; these are terminated by their
entablature, which supports a handsome gallery,
adorned with a ballustrade, above these columns is
a range of pilasters, with windows between, and
from the entablature of those the diameter decreases
very considerably, and two feet above that it is again
contracted. TFrom this part the external sweep of
the dome begins, ard the arches meet at fifty-two
feet above; on the top of the dome is an elegant
halcony, and from its centre rises the lantern,
adorned with Corinthjan coluinns; and the whole is
terminated by a ball, on which stands a cross, both
of which are elegantly gilt. When these parts are
viewed {rom below, they greatly deceive the eye of
the beholder, on account of their great height, as
they appear exceedingly small in comparison with
their real size, which is amazingly large. )

This extensive fabric is surrounded, at a proper
distance, by a dwarf stone wall, on which is placed
the most magnmificent ballustrade of cast iron, per-
haps in the universe, of about five feet six inches in
height, exclusive of the wall. In this enclosure are
seven beautiful iron gates, which, together with the
ballustrades, in number about 2500, weigh 200 tons
and 811b. which having cost Gd. per pound, the
whole, with other charges, amounted to 11,2021, 6d.
The total cost of the whole fabric, even in those
cheap ties, was 736,752l. 2s. 3id.

On entering at the western door, the mind is
struck bly the grandeur of the vista; an arcade sup-
ported by massy and lofty pillars on each side,
divide the church into the body and two ailes, and
the view 18 terminated by the upper extremity of the
choir; though it is in some measure obstructed by
the organ. The pillars are adorned with columns
and pilasters of the Corinthian and Composite orders,
and the arches of the roof are enriched with shields,
festoons, chaplets, and other ornaments. Its dimen-
sions are as follow :

THE PLAN, OR LENGTH AND BREADTH.

. Feet.
Whole length of the church and porch - - 500
Whole length of the cross - - - - - - 250

. Breadth



32 ARCHITECTURE.
, Feet. Feet,
Breadth of the front with the turrets - - - 180 || Width - « - - - -« « « - - « « 5
Breadth of the front without the turrets - - 110 || The first windows in the front - - - - 13
Breadth of the church and three naves - - 130}l Width - - - - - - - - - < - « 7
Breadth of the church and widest chapels - 180 The extent of the ground-plot, on which the
Length of the porch within- - - - - - 50 || building stands, is two acres, sixteen perches,
Breadth of the porch withm - - - - - 20 | twenty-three yards, and one foot.
Length of the platea at the upper steps - - 100 All'the floor of the church and choir, to the altar,
Breadth of the nave at the door - - - - 40 || is paved with marble; the altar is paved with por-
Breath of the nave at the third pillar, and phyry, polished, and laid in several geometrical
tribuna - - - - - - - - - . - 40| figures. The vaulting of the roof is hemispherical,
Breadth of the side-ailes- - - - - - - 17 || consisting of twenty-four cupolas, cut off semicircu-
Distance between the pillars of the nave - - 25 || lar, with segments to join to to the great arches one
Breadth of the same, single pillars - - - 10 || way, and the other way they are cut across with
Two right sides of the great pilasters of the elliptical cylinders, to let in the upper lights of the
cupola - - - - - - - - - - . 2535|| nave; butin the aisles, the lesser cupolas are cut
Distance between the same pilasters - - - 40 || both ways in semicircular sections, and altogether
Outward diameter of the cupola - - - - 145 || produce a graceful geometrical cffect, distinguished
Inward diameter of the same - - - - - 100 || with circular wreatﬁ::) which is the horizontal sec-
Breadth of the square hy the cupola - - - 43 || tion of the cupola,  The arches and wreaths are of
Length of thesame - - - - - - - - 3281 stone, carve(}; the spandrels between are of sound
From the door within to thecupola - - - 190 || brick, invested with stucco of cockle-shell lime,
From the cupola to the end of the tribuna - 170 || which ‘becomes as hard as Portland-stone; and
Breadth of each of the turrets - - - - - 85 || which, having large plancs between the stone-ribs,
Outward diameter of the lautern - - - - 18 || are capable of further ornameuts of painting, if
Whole space upon which one Ei]lnr stands - 875 || required. Besides these twenty-four cupolas, there
Whole space upon which all the pillars stand 7000 || is a half-cupola at the east; and the great cupola of
. THE ELEVATION, 108 feet diameter in the middle of the crossing of
From the ground without to the top of the the great ailes; it is extant out of the wall, and i
cros§ - - = - = = = = = « - < 340 |f illumined by the windows of the upper order, which
The turrets - - - - - - - « - - 292 strike down the light through the great colonnade
To the top of the highest statues on the front 135 || that encivcles the dome without, and serves for the
The first pillars of the Corinthian order - - 33 || butment of the dome, which is f)rick, of two bricks
The breadth of the same - - - - - - 4 || thick; but, as it rises every way five feet high, it has
Their basis and pedestals - - - - - - 13 || a course of excellent brick of eighteen inches long,
Their capital - - - - - - - - - -« 5 || bending through the whole thickness; and, to make
The architrave, frieze, and cornice - - - 10 || it still more secure, it is surrounded with a vast
"The Composite pillars at St. Paul’s - - - 25 || chain of iron, strongly linked together at every ten
The ornaments of the same pillars above and feet; this chain is let into a channel cut into the
below - - - - = - = - - - . 16 || bandage of Portland-stone, and defended from the
The ballin height - - - - - - - = 8 || weather by filling the groove with lead.  Over the
The cross, pedestal, and base - - - - - 29 || first cupola is raised another structure of a cone of’
The triangle of the mezzo relievo, with its bricks, so built as to support a stone lantern of an
cornice - - - - - - - - - - - 18 || elegant figure, and ending in ornameuts of copper,
Width - - - = « = -« « « - - - 74 || gilt; the whole church above the vaulting being
The basis of the cupola to the pedestals of covered with a substantial oaken roof and lead, so
the pillars - - - - - - - - - - 38 || this cone is covered and hid out of sight by another
The pillars of the cupola - - - - - - 28 |f cupola of timber and lead : between which and the
Their basis and pedestals - - - - - - 5 || cone are easy stairs, which ascend to the lantern.
Their capitals, architrave, frieze and cornice 2 || The contrivance here is astonishing. The light to
From the cornice fo the outward slope of the these stairs is from the lantern above.
cupola - - - - - - - - - - - 40 The inside of the dome is painted and richly de-
The Yantern from the cupola to the ball - - 50 || corated by Sir James Thornhill, who, in eight com-
'The statues upon the front, with their pedes- partments, has represented the principal passages in
tals - - - - - - - - < - - - 15| the history of St. g’anl’s life, namely, Ytis conversion;
The outward slope of the cupola - - - - 50| his punishing Elymas the sorcerer with blindness;
The cupola and lantern, from the cornice of his preaching at Athens; his curing the poor
the front to top of the cross - - - - - 240 cripple at Lystra, and the reverence there paid
The height of the niches in the front - - - 14 || him by the priests of Jupiter as a god; his conver-
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sion of the gnoler ; his preaching at Ephesus, and
the bumiing the magic books in consequence of the
miracles he there wrought; his trial before Agrippa;
his shipwreck on the island of Melita, or Malta, and
Rhis miracle of the viper. ‘

. The highest or last stone, on the top of the lan-
tern, was laid by the hands of Christopher Wren,
the surveyor’s son, in the year 1710. Thus was
this mighty fabric, lofty enough to .be discerned at
sea eastward, at Windsor westward, in the space of
thirty-five years, begun and finished by one archi-
tect, and under one bishop of London, Dr. Henry
Compton. Whereas St. Peter’s at Rome, the only
‘edifice that can comein competition with it, conti-

F

nued in building 145 years,under twelve successive
architects, assisted by the police and interests of the
Roman see; attended by the best artists of the |
world in sculpture, statuary, paiuting, and mosaic :
work, and facilitated by the ready acquisition of
marble from the neighbouring quarries of Tivoli.
. ‘This grand cathedral, thus finished, as an excel.
Jent author observes, ¢ is undoubtealy one of the l
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most magnificent modern buldings in Burope; all
the parts of waich it is composed are su
beautiful and noble. 'The north and south fronts in
particular are very perfect pieces of architecture;
neither oyght the east to go without due applause.
The two spires at the westend arcin a finished taste;
and the portico with the ascent, and the dome that
rises in the centre of the whole, aftord a very august
and surprising prospect.” In short, in surveying
this stupendous monument of our country’s genius,
the imagination is filled with a lofty kind of admira-
tion, which no building of less majesty and grandeur
could possibly excite. :

We might instance as beautiful specimens of the
art the fragment of a palace at Whitehall, now wsed
asa chapeT, and justly deemed one of the noblest
productiousof that incomparable waster, Inigo Jones;
al§o, the interior of Sf. Stephens Church, Walbrook,
by Sir Christopher Wren, deemed by foreigners a
more splendid proof of his abilities tham even St:
Pauls itself,

——r—mmt DS e

BRriIDGE, in Architccture, is a structure of Ma-
sonyy, Carpentry, or iron-work, built over a canal,
nver, or valley, erected for the convenience of pus-
sing from one side to the other, and supported by
arches or links, and these again supported by piers
or butments. -

Bridges generally form the continuation of a road
or highway, or of a street; in the first case they are
often built in a rude and cheap manner, and without
attention to those principles which alone insure
permanence and solidity; but when they form the
entrance to or form the principal street of a large
city, their construction is most generally attended
with t expenee, and a degree of elegance and
durability is required in their formation, that calls
for the utmost skill of the architect.  Palladio, in
this case, tells us, that bridges ought to have the
same qualifications that arc judged necessary in all
other bnildings, namely, that they should be conve-
‘nient, beautiful, and lasting. 'The perfection of a
bridge consists in its having a good foundaticn,
which makes it lasting ; an easy ascent, which makes
it convenient; aud a just proportion in its several
parts, which renders it beautiful. In the erectiorr of
stone bridges, there are several requisites which
demand our attention. In the first place, the but-
ments not only receive the pressure of the arches,
with which tkey are connected, but they must be
capable of resisting in some measure the force of the
wgle ccmbined.  ilence the necessity of a solid

BRIDGES.

foundation at the opposite sides of the river; with-
out which all the arches will be subject to the least
partial rents.

Bridges ought always to be constructed at right
angles to the current, and the piers ought not to be

‘larger than what is absolutely necessary for the sup-

port of the arches: for when they are consiructed of
an unnecessary thickness, it contracts the current of
water, which it is well known will increase its velo-
city, and thereby render the foundation of each pier
more liable to be undermined.  Lastly, we are to
decide on the number and figure of the arches,
which are points of great consequence to the whole,
in relation to its strength, usefulness, heauty, and
economy.

We find a great differexce of opinion among ar-
chitects in the choice of arches; and even among
mathematicinns, who are unquestionably the best
judges of the subject; for the strength aud solidity
of a bridge must depend on mathematical principles.
Some have contended that semicircular arches ought
in most cases to be preferred, because they press

{ more perpendicularly on their piers, and in propor-

‘tion to their number will diminish the pressure on
the butments.  Others have preferred elliptical
arches, when they are to be large and but few in
number; because the extensive radius of the semi-
circular arch would occasion the centre of the bridge
to be so high as to render the passage of carriages:
exceedingly troublesome; an objection which is re-

K meved

rlatively - '
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moved completely in the elliptical form, its eleva-
tion being considerably below the semicirele; and
Mr. Muller asserts, that the elliptical arch does not
press against the piers with a greater force than a
circular one; and being lighter, and constructed
with less materials, will consequently be more
lasting. ”’ :
‘There are others, however, who prefer the Cate-
narian arch to all others, for the purpose of bridges.
The celebrated Emerson, in his principles of me-
chanics, insists “that it is the strongest arch possi-
ble to be made, for supporting a great weight.’
But the learned Dr. Hutton, late professor of the
mathematies to the royal military academy, asserts,
" that the arch of equilibratian ie the only perfect one
adapted to the principles of bridges. his arch,
- being in exact equilibrium in all its parts, and
having no tendency to break in one part more than
another, is therefore the safest and strongest.
Every particular figure of the estrados, or upper side
of the wall above an arch, requires a peculiar curve
for the under side of the arch itself; to form an arch
of equilibration ; so that the incumbent pressure on
every part may be proportional to the strength or
resistance there. hz_. the arch is equally thick
throughout, a case that can hardly ever happen,
then the Catenarian curve is an atch of equilibration,
but .in no other case; and therefore it is a great
mistake in some authors to suppose that this curve
is the best figure for arches in all cases, when in
“reality it commonly the worst.

TABLE FOR CONSTRUCTING THE CORVE OF

b EQUILIBRATION,
Value of | Value of || Value of| Valueof || Value of | Value of
KI 1C K1 IcC K1 IcC
0 | 6.000 21 |10.381 36 | 21.774
2 |6.03 || 22 |10.858 37 22948
4 |16.144 | 23 |11.368 38 | 24.190
6 | 6.32¢ 24 | 11.911 39 125.505).
-8 | 6.580 25 | 12.489 40 |26.894
10 | 6914 26 | 13.106 41 |28.364
12 | 7.330 27 | 18.761 +2 129.919] .
18 | 7.571 28 | 14.457 48 |31.563
14 | 7.834 29 |15.196 44 | 33.299
15 | 8.120 30 |15.980 45 | 85.135
16 | 8.430 31 | 16811 46 |} 87.075
17 | 8766 || 32 |17.693 AT | $9.126
18 | 9.168 33 |18.627 48 141.293
19 | 9517 3¢ |19.716 49 |43.581
20 | 9.934 35 |20.665 50 }46.000
— 0

Explanation of the above Table.
Let Figurel,—Plate Bridge, represent an arch of

‘equilibration, in which suppose D K be 6, D Q be |

| middle of the arch.
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40, a3nd A Q 50; . then the corre
KTandI Care very readily found by the
ding table; thus, if K I be30, then I C is 15-980. .
mong all the arches, there is no one, except the
mechanical curve of the arch of equilibration, that
can admit of an horizontal line at top; yet this arch
is of a form both graceful and convenient, and it
may be made higher or lower at pleasure, with the
same span or opening. - All other arches require
extrados that are curved, more or less, either up-
wards or downwards., Of these, the elliptica] arch
approaches the nearest to that of equilibration for
equality of strength and eonvenience; and it is also
the best form for most bridges, as it can be made of
any height to the same span, its hanches being at the
same time sufficiently elevated above the water, even
when it is flat at top. [Elliptical arches also
look bolderm lighter, are more uniformly strong,
and much cheaper than most others, as they require
less materials and labour. Of the other curves, the
cycloidal arch is nextin quality to the elliptical ene,
for those properties; and, lastly, the circle. Asto
the others, the parabola, hyperbola, and catenary,
they are quite inadmissible 1n bridges that consist of
severakarches ; but may, in some cases, be employed
fer a bridge of one single arch which may be in-
tended to rise very high, as in such cases they are
not much leaded at the hanches,

The dimensions of the piers for bridges must be
determined by those of t%e arch.  According to .
Palladio, they should never exceed one-fourthy nor
be less  than onme-sixth of its width. The plans of

iers for bridges aregenerally drawn ofan hexagonal
orm, having its two long sides } to each
other; and at the ends are placed two short ones
facing the course of the river at right angles to each
other; though sometimes they are made semicircu-
lar facing the stream, in order to divide the water,
that those things which are impetuously. brought
down the river, when they strike agai Ay
be thrown from the piers, and pass throu h the:
ladio assigns to the gimen- :
sions of key-stones, one-seventeenth part of the
width of the arch, which judicious proportion we
may safely venture to recommend. Of a bridge
which that celebrated architect designed, he givea
the following proportions : the river was 180 feet
wide, which he divided into three arches, giving
sixty feet to the centre arch, and to the other two,
forty-eight feet each. The piers were twelve feet
thick, or one-fifth part of the width of the middle
arch, and a fourth-part of the smaller ones.  The
arches were a small portion less than a semicircle;
and their key-stone, one-seventeenth of the
opening of the middle arch, and one-fourteenth
of the other two. In an arch of twenty-four feet,
Palladio makes the length of the key-store about
sixteen inches, which is considered as a very eligible
size

ng values of*

Bridges are generally constructed about th:‘rt_v
. feet
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et wide; but in large ones near great towns, a
banquette, or raised foot-path, is i:leded on each
side, for the convenience of passenges, from six to
nine feet each, and raised about a foot above the
middle or horse passage; the parapet walls are
about eighteen inches thick; and four feet high; they
nemllg' project from the bridge with a cornice un-
§:ment . In good bridges, to build the parapet
but a little part of its height close or solid, and upon
that a balustrade of stone or iron, has an elegant
effect. The ends of bridges open from the middle
of the two large arches with two wings, making an
engle of forty-five degrees with the rest, in order to
make their entrance more free; these wings are
supported by a continuation of the arches; that un-
der each wing being smaller than the rest; but the
wings of bridges are generally supported by the solid
abutments alone. S
Autunn is considered the most proper season for
laying the foundations of a bridge; use, then
the waters are the lowest, and the weather most fu-
vourable for such operations.
T'he most simple method of laying the foundations,
aud raising the piers up to the water mark, is to
tnrn the niver out of its course abave the piace of
the bridge, into a new channel cut for it near the
place where it makes an elbow or turn; or by rai-
sing an enclosure to keep off the water, by drnvinga
double row of stakes very close to one another, with
their tops above the surface of the water, hke a
trench. Iurdles are then put within this double
row ofstakes, and the side of the row which is next
to the intended pier, must be closed up and the hol-
low between the two rows filled with rushes and
roud, rammed together so hard, that water cannot
‘possibly get thropgh. Then the mud, sand, &c.
within the inclosure, must be dug out until a solid
foundation appears; when this cannot be found, a
foundation made of wooden piles charred at their
ends, are driven in as close as possible. Many eminent
architects have made a continued foundation of the
whole length of the bridge, and not merely under
each pier. To effect this, one part of the river was

excluu~d at one part, then another, and so joming.

the 'whole together by degrees; for it would be im-
possible to repel the whole force of the water at
once. If the expense of a continued foundation
should be thought too great, a separate foundation
may be formed for each particular pier, in the form
of a ship, with an anglen the heas and another in
the stern, lying- directly even with the current of wa-
ter) that the force of the water may be broken by the
angles. Palladio, whose opinion ought generally to
be respected ; says “ To lay the foundations of pilas-
tars, if the bed of the river{)e stone or gravel-stone,
you bave the foundation without any trouble; but,
in case the bottom be quicksand, or gravel, you
must dig therein till you come to scﬁid or firm
ground; or, if that should be found too laborwus er

8

impracticable, you must dig mhoderately deépin the-
sand, or gravel, and then you must trust in oakem
piles, which will reach the solid or firm ground, with.
the iron by which their points are to be armed. A
part only of the bed of the river must be inclosed
from the water, and then we are to build there;
that the other part being left open, the water may
have its free current; and so go from part to part,
When a river is deep and tﬁ;ﬁtute of a natural
good bed, a foundation may be formed by driving a
double row of piles, and filling them in. between with:
close materiale, and afterwyrds pumping out the
i water, and driving other piles witgin them. When.
ariver is but mogerately deep, and has a natural
ood foundation in its bed, capable of supporting a
eavy pier; then a strong oaken frame is to be
formed, which is to be buoyed up witlr boats; on
this frame is laid a thick stratum or layer of stone,
cramped together with iron, and joined with strong-
terrace mortar, the whole of which is to be let gent--
:y down to the bed ofthe river, in the place intended
or the pier. Lastly when a bridge is to be built a--
cross a fordable river or a canal, and where there is
a suitable place for turning the course of the water,
either by a wooden ‘fence placed in a sloping direc-~-
tion acros. the river, or by a channel sunk on one
side of the bed of the river; then a dam must be-
made entirely across the river with the piles, and:
suﬂiciin‘tily widti to form fthe iers in; and th:-
und dug until a r foundation a rs, an
then the pi%rs may &mrgxesed all togethel:gelrove low
water mark, and the water turned again into its ori~
ginal channels, T
- The ingenious Mr. Robert Semple laid the foun-.
dation of Essex-bridge in Dublin, in a very deep and
rapid -stream, in the year 1753, by the follewing:
method : round the place where the intended pier
was to be built, two rows of strong piles were dri-
ven, about thirty inches distance from each other,
and which were left at low-water mark. These piles-
were lined with planks, within which was ramm~d a
quantiz of clay, and thereby the external wall of the
ceffer dam formed.. Within this wall were driven a-
row of piles at about the sgame distances, and dove-
tailed at their edges so as to receive each other, and:
which formed the extremities of the plan of the piers
at the level. of the bed of the river; After having
dug to a fine stratum of sand about four feet lower, -
within these were a great number of other piles
driven as deep as they could possibly be made to pe-
netrate, The intervals of these piles were filled up®
and in order to produce a solid feundation,. the first
course was laid with mortar made up of roach-lime:
| and shatp gravel, and on this, ] flat stones were
i rammed to about a foot thick. agz this first course:
" was - laid a thick coat of dry lime and gravel of the:
| same quality, ‘on which was again laid stones, and

the mortar as ‘at first; and so on.alternately until.
1 arrived a perfect level with the.piles,. Three beams
, stretching:

+

)
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stretching tbe whole length of the pier, from sterling
to sterling, were fustened down to the end of these
gles, and their intervals filled up with masonry.

n this platform> which was four feet six inches
under low water mark, was laid the first course ef
stones for the pier, cramped together, and jointed
with terrace mortar as usual; courses of stones were
laid - this manrer until arrived to a level with the
water at ebb tide. The following method of layivg

" the foundations of wharfy, piers, &c. is the invention
of S. Bentham, esq. engimeer of His Majesty’s navy,
and is gnaranteed to him by letters patent, dated
April 2, 1811; and which he describes as follows;

“ 1 Samuel Bentham do hereby declare that the
nature of my said invention, and in what manter
the same is to be, performed, is described by the
drawings and referances hercunto annexed (See
Plate 1.) and the following description thercof, that
is to say, to whatever depth the foundation of any
structure is to be laid, um;er water or ground.

First I combine together above ground or abeve
water, either over the place into which tke founca-
tion is to be forced, or clsewkere, stone or brick,
or other artificially-composed materials, (with or
without the jntroduction of wood or iron in the
bottom, or for ties, as occasion way requife,) into
sometimes a number of ‘distinet masses, and some-
times into one entire mass, which when put where
they sre, or itis to remain, shall constitute the
foundation or lower part of any structure, together
with more oy less, or even the whole of the struc-
dure. -

Secondly. I place those masses, or this mass, in
their or its required situation, without the need of
clearing away the water or ground to the depth of
“which they or it are or 18 ¢o be laid, and in case of

works under water, without the use of any cassion |
or dam, composed of wood or other materials, to:
inclose the work while building, conveying to the |

xpot where it is to be deposited or depositing®.
Thirdly. I press -the foundation masses or mass

into the ground, cither in its natural or in its arti- !

Aicially prepared state, whether under water or not
with a degree of pressure, such as shall be deemed
sufficient to prevent the farther injurious yielding
of the ground when the superstricture shall be
built up and be applied to use, and in giving this
pressure previously to the proceeding with that part
of the superrtructure in regard to which any further
sinking of the foundation would be injurious®. As
1o the formation of these masses, they may be either
solid or bollcw ; or though bollow at first, for the
convenience of floating; or otherwise removing
. them from place to place, or of depositing them,
they may afterwards be more or less filled up. The
exterior may be of one material, for lightuess or

i
|
1

|
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-~ for appearance sake, and the interlor, for eheapness

or for strength, of some different material, as, for
instance, the mass may be first formed of a thio
bottom, and then walls of brick, for the sake of
lightness; the walls may afterwards be thickened,
or the interior be intirely filled in wit!: stone, with
bricks, or with other artificially composed matersals.
Wood and iron may be employed as ties, as well as
for beams, rafters, or any part of 'tl.e superstructure
of these maswes, as is usual in building of which the
walls are of masoncy or brickwork. )

The masses may be of any size or shape, from the
depth, suppo-ing them sohd, of only a few bricks,
and of the horizontal dimensions of a square of nine
inches, (being the length of an ordinary brick,) or
even less, to the size and shape, if Lollow, adapted
to contain the largest ship, or even several ships ata
time, s0 as to form in one mass a dock or lock, or
any otl:er mere extensive work, . -

As then the particulars of these masses may vary
so much, the selection, in the instance of each parti-
cular work, of the most suitable form, material, and
inode of proceeding, must con: ntly be left to the
engineer, archiject, mason, bricklayer, or other work-
man, to whom the management of the work may be
intrusted ; 1 proceed to specify, in the way of exam-
ple, some particular shapes and dimeénsions of the
masses, and some of the modes which may be em-
ployed for the conveying them to their places, depo-
siting then, and pressing them down, which shall
be¢ metable * to some works of considerable impor-
tance and variety, ro that a skilful engineer, urchi-
tect, mason, or bricklayer, assisted in regard to the
managemerit of the masses that are to float by some
one conversant in the mansgement of floating bodies,
may be enabled, by the consideration of these exam-
ples, to vary the construction of the masses, and the
mode of proceeding in the use of them, according to
the nature of the particular work he has to carry on,
and according to the circumstances under which it is
to be executed. - Supposing that in a situation where
at Jow water the depth of the water is twenty-four

feet, and consequently where a ship of the line may

at all times lie afloat, and where the ground 18 of
such a nature as that within a depth of from five to
ten feet from its surface is deemed incapable of bear-
ing a solid wall with the weight of the several arti-
cles that may come to be deposited upon it, it be
required to construct a wharf-wall, it may be pro-
ceeded with, according to my mode, as follows.
Fivst let it be ascertuined, by nieans of'a probe or
otherwise, to what depth, by a known weight pres-
sing upon a base of known superficial extent, the
ground in the scite of tiie projosed wall will he
penctrated, Let the spot in question be then ievell&
' e

L

-

-« Compared with the ofice copy.

* 8tands so in the officc copy. -
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ed'where requisite, by means of an engine for dig-

water, or otherwise; and if in the in- |

A
line of wall the evenness of the ground be
interrupted by any matter too large to be removed,
such, for indtance, as portions of an old ship, let the
ground in such parts be raised somewhat above the
most prominent obstacles, bv depositing stenes, shin-
gles, gravel, or other such materials, with a mixture,
where convenient, of sea-weed, and with the addi-
tion of some lime, or other cement, if it be thought
nicite to cement these materials together. gc-
condly, let hollow masses, twenty-one fge:t square at
their base, with perpendicular sides, be prepared on
a platform, in a situation where the tide, at the
time of high water, rises sixteen feet aboye the plat-
form. Let them be built of brick, cemented with
Roman cement bottom and sides, so as to be water-
tight, of the form and dimensions shewn by Figure
1, up to the height of twenty feet, letting in water on
the rise of the tide, by mecans of a syphon or other-
wise, to prevent their floating and running out the
water by the same means as the tide falls. Thirdly,
let the masses, when so far built, remain a short time
on the platform, a week or more, so that the cement
may indurate. Then let the water be drawn or

pumped out of them, so that by their buovancy they

may float off the platform, “I'nen havi.g passed
ropes or chains round them and under them, and
having put up a pole in each corner, for the more
convenient managing them when afloat, let them be
taken immediately over the spot where they are to
te deposited, or previously to some other place,
vhere, on account of smoother water, or better pro-
tection, or on other accounts, they may lie more con-
veniently.  And let themn be built up to the height
of thirty-five feet, beginning as soon as the buoyancy
will admit of it to thicken and strengthen the bottom
and lower part of the sides with additional brick-
work, and t!lling in shingle, rubble, or other nate-
rials, mixing them with mortar or lime, so that these
materials may indurate, and give strength to the
bottom.

Fourthly. Having floated one of the masses as
exactly as possible over the spot on which it is to be
deposited, let water into it by means of a syphon, or
otherwise, so that jt may sink to the ground; then
there will remain perhaps about eigit or ten feet
above water at the time of low water. :

Fifthly.- Having prepared a vessel Jaden so a:
that the total weight of the vessel and lading shali
be somewhat inore than the supposed weight of the
additional superstrueture, which will rest upow one
mass, together with that of the heavy articles which
the ‘wall when finished may be supposed liable to
bear, let this vesscl be brought over the mass at the
time of high water, and he placed so as to ground
upon the mass when the water falis, haviug pre-
viously, according te the shape of the bottom of the
vessel, made some preparation, by laying timbers on
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the mass, or otherwise, to cause the pma'n'e to be
sufficiently distributed over the surface of the xi:a:i
rest:

‘angd observing, in case the mass should have

out of the level, to place the vessel so as to press
most on the highest side of the mass. By the time
of low .water, the vessel having rested cntirely on
the mass, unsupported by the water, the mass will
have been pressed down more or less; and ifit be
materially out of the perpendicular, or other direc-
tion more desirable, let the vessel be removed during

‘another high water to another part of the mass, so as

to bring it into the proper direction; and let this
vperation be repeated until the position of the mass
is corrected. If, however, from somc unfavourable
accident or otherwise the mass should not by theso
means be brought into the required situation, let the
water during tiie recess of the tide be pumped out
of the mass, so that it may be made to float again,
which may be easily done, unless the bed on which
it rests be such as to exclude the water from insinu-
ating itself under the hottom, and let the bed itself’
be raised or levelled in any required part, so that on
depnsiting and pressing the mass again it may rest
in the desired situation. In the same manner let the
other masscs be brought over and deposited in their
respective places.  IFor the more easy adjustment of
onc mass in aline with the others, an indenture may.
e formed on the side of one mass, and a correspend-
ing projection in the contiguous tide of the other
mass; or a perpendicular grcove may be formed on
the sides of each mass, corresponding with simiar
grooves in the sides of the contiguous masses, into
which grooves, pieces of timber, in the form of fold-
ing wedges, may be inserted during the time of plac-
ing one mass against the other; after which the
timbers may easily be taken out, and the spaces they
occupied, as well as the joints or intervals between
the centiguous masses, may be filled up with brick-
work and grout, rubble-work, or other materials.
The data, dimensions, amf materials described ia
this example being given onlv as the illustration of
the general method, it is not meant as being essen-
tial to the execution of the wharf-wall ypon my plan
that the mode as above describegd should be minutely
followed, but on the contrary, in my mode, work for
a similar purpose wnay be executeﬁ{ in any depth of
water. on any soil, of any dimensions, and of any
materials, such as brick, stone ofany kind, natural
or artificial, or of any mixture of the smaller stones,
such as shingle or gravel, artificially combined to-

- gether with Roman cement, mortar, or other indu-
| rating material, taking care in each instance to cal-
. culate the weight of the materials of each intended
" mass previously to its construction, as also the quan-
- tity of” water it will displace; . so that by duly pros

|
|

portioning the thickness of the bottom and walls to
the quantity of water the mass will displace, its
buoyancy may ve insured, taking care that the work
be executed so as to be water-tight.

- L When
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When the mas=cs forming component parts of the

foundation have been deposited and pressed with the.

_requisite pressure into their ‘)laces, which pressure
may be applied either gradually or suddenly, and be
made to continue a longer or shorter time, according
to the nature of the soil, the completion of the su-
perstructure of the wall may be effected either by
continuing these masses up distinetly, without bond-
ing the work of one with that of the other, so thatin
case of any unprovided-for occurrence, one mass
may be at liberty to settle farther without the other,
or the work may be carried up in the usual way,
bouding that over one mass with that over the adja-
cent one, so as to wnite the whole together, and
thereby the better ensure against any partial settling
from partial causes.  Or if it should be thought
more advisable, with the view toavoid the delay of
tide-work, or for any other reason, hollow masses
may be prepared, of a height to reach trom the to
of the foundation masses, up, in seme caces, as high
‘as the wall is required to be carried; and these mas-
ses may be deposited upon the foundation ones, so as
to complete the work up to its height, taking advan-
ta;re of the recess of the tide to deposit a layer of
mortar, or other cement; upon the upper surtace of

the lower mass, so as to receive the lower surface of

the upper one, and this either so that.cach of these
upper masses should coincide in dimensions, and
rest exactly over one of the lower ones, or so as to
extend over two or more of the toundation masses
toform bond. 'The masses, whether under or upper
ones, may either have their walls thickencd after
they are deposited, or they may be entircly filled
up, or they may be made to serve for cellars or store

rooms, or other useful purposes, having heen pre- |

pared of snitable forins and dimensions for any such
purpose that may have been in view. In the case
of forming a mole or pier, with a view to its acting
as a break-water to the waves of the sea, whilc at the
same time it i3 desired that the tide or curreut
should pass with as little interruption as possible,
instead of forining an entire pier of masonry tor such
a purpose, or by throwing down stones, or mnaterials
of any kind, to form « mound, which would totaily
interrupt the paisage of the current below, as wellas
oppose the violenee of the waves above, two or more
rows of distinct masses might be depasited in the di-
rection of the intended breuk-water, leaving in cach
row of masses an interval between mass and mass for
the free passage of the tide or current, but placing
the musses of the interior row oppesite to the inter-
vals of the exterior rew, so that the whole together
should form a complete impediment to the direct ac-
tion of the waves, yet allowing the tide or current to
guss below between the mas:es even in a contrary

irection.  Supposing in this case the masses to be
cylindrical, say fifty f>et diameter, the interval be-
tween mass and mass in the row also {ifty feet, then,
by two such rows of masses, those of one row not

more than twenty-five or thiriy feet distant frém

. those of the other row, the iinpediment thereby af-

forded to the waves, whether coning at right angles
or oblique to the direction of such break-water,
would in most cases be sufficient for the purpose of
insuring smooth water within the space protected by
those masses, while the passage of the tide or curd
rent would in no part of the pier be diminished more
than half. But with the view to the affording a
more complete impediment to the action of the
waves, and at the sume time a still less impediment
to the course of the tide or current, masses might be
constructed and deposited of a form suited to serve
as foundation masses in the manner of the piers.of' a
bridge; and superincumbent masses, prepared of a
form suited to the extending from one foundation
mass to the other, might be deposited, resting each
end upon a foundation mass, forming altogether as
it were a bridge, but differing from an ordinary
bridge, inasmuch as with a view to the not op-
posing the under surface of the superincumbent
mass to the violence ot the waves, and to the
affording as complete a protection during low water
as at other times, the lower part of the continuous
structure should be kept as low as to be always
under water, even during low water.

These superincumbent masses having been made
in the first instance hollow, with a view to the float-
ing them to the others, on which they are to be depo-
sited, ifit should not he decemed necessary afterwards
to fill them up, to aflord greater strength or weight,
might be formed with sloping sides towards the side
exposed to the violent action of the sea, but with
perpendicular sides towards the still water, and
might be made to afford wharfage, and a great
quantity of inclosed space, applicable to various
useful purposes.

Supposing it be desired to builda bridge where
the ground on which the piers are to stand bas been
found, by probing asz well as boring, to be of an.
uniform tenacity, equally yvielding, or when it can
be made so by the deposit of any materials, let the
fonndation of each pier, with more or less. of the
superstructure, at least so much as to reach above
low water, be of one single mass, and let it be
floated, deposited, and pressed in the same manner
as is described in regard to the whart wall.  Should .
ti:e ground be of unequal degrees of firmness, or if’

_on any other account it should be advisable that
-the foundation of each pier, with more or less of its

supevstructere, should be formed of any greater
number of distinet masses, either contiguous to, or
mere or less distinct from one another, lot each
pier be proceeded with in distinct masses, as in the
case of the whart wall, but varying the forms of the
masscs, as may be most eligible, for the particular
surpose of the pier. In cases where the bridge is
.0 scrve the purpose of a dam, with a sluice or a
lnck, between any of the piers, let a mass be con-
structed,
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strueted, of such form and dimensions as shall com-
> at least all the under-water part of the
whole ef the sluice, or other work requisitc between
the piers, together with a part, say half] of each ot
piers, one on each side of the sluice. The bot-
tom of each sluice or lock, may be in the form of an
inverted arch, or otherwise; but as a mass so
shaped would form ouly the bottom and two sides
of the four requisite to form a cavity, by means of
whici the mas; might be made buoyant, let the two
other sides, or ends be formed, in a2 temporary man-
u~r, across the space between the half piers, one at
«ach end, so as to keep out the water while such a
mass should be building, or at least while it should
be transporting to the place in which it would be de-
posited, and so that these temporary ends should
afterwards be readily tzken away. 'These tempo-
rary ends might conveniently and cconomjcaly be
formad of two floating dams, which being analagous
in their use to floating dams emploved instead of
gates to keep the water out of docks, might be
made on the same principles, or otherwise. And if
all the arches of a bridg: or dam were made of the
same size, these two floating dams would serve not
only as the temporary sid>s of the foundation masses
for forming all the spaces between the piers, but
they would afterwards serve to exclude the water
from any of these spaces duriug the examination, the
adjustment, or the repair of the sluices, or other work
thatmight be requisite within these spaces. 'In a simi-
b manner sluices or locks may be constructed in
aher situations than that of forming part ofa bridge
wicn the perpendicular wally instead of forming
halves of piers, mav be made to join into walls of an
embankment, or ofa bason or canal. Iu like man-
nera dry dock, for the reception of one or more
#1ip3, vf'any size nay be constructed, excepting that
in this case the head of the dock would probably be-
composed of the same material as the sides, and
only one floating dam, or other temporary boundary
would be raguired for one of the ends of the mass,
which might be the same dam or gates that would be
raquisite afterwards for the exclusion of the water
from the dock when in use. For the forming an
embankment in a situation where there is not, and
wiere it is not required that there should be, a
depth cf water of more than eight or ten feet where
the ground is uniform, and it not level, such as may
casilv be made so by a digging engine, or otherwise
and where cellar room, store-house room, and habi-
tations are wanted a3 near as possible to the water ;
masses for an einbankment, under such circumstances
mav b2 built-of any suitable dimensions, in the mode
exhibited by Figure 23 soas when deposited, to
forn at once fiftv or one hundred teet or more of
embankment, the expence of which would little ‘ex-
ceed that of a building of the same size, constructed
elsewhere, fur the otiier purposes to which such =
stass would be at the same time applicable.  Ifit be

”.

required to stop the passage of a great body of
water, as in the case of dammring up a river, masses -
may be prepared, of the requisite depth, according to-
the situation théy are respectively to be deposited:
in, and the bed may be prepared in a manner suited
to their settling into the ground water-tight ; and
the sides being prepared with or without corres-:
ponding indentures, and with or without the inter-
position of some compressible or elastic substance-
they may be brought together and deposited at the
time of still water, whether high or low water, as:
best suited to the purpose ; and by placing them in
a line somewhat curving towards the side from-
which the pressure will come, they may, as soon as
a difference of level occasions a pressure, be forced
by that pressure close together; and into- the banks.
against which they are required to abut.

As to the general means of rendering masses for-
the before-mentioned purpose buoyant and strong,
it is evident that, i point of bueyancy, nothing more
is required, as before observed, than that they should
be of a capacity in proportion to the weight of
materials employed, so as to displace a quantity of
water sufficiently great for- its weight to-exceed |
that of the materials used; so, in regard to the
giving the requisite strength, the force with which
water presses at different depths is well known, as.
are various means of using different materials to the .
best advantage to resist that force. fut as the:
forming the sides as well as the bottoms of the-
masses in the- first instance as light as possible, -
(however much they may be strengthened by ad-
ditional materiuls afterwards) is a matter of more -
importance than in:buildings of the ugual kind, 1
have to cbserve, that one mode, of very extensive-
application for giving to such work great strength,
with little weight, is the making the walls of the
masses double, with cellular partitions, and the-
bottoms at first very thin, but strengthened by ribs
of stone, or brick-work, which may be made in
some cases, no.thicker than the thickness of an-
ordinary brick, if the cemeut be strong, as shewn by
Figures 2 and 4. Bottoms of masses so constructed,
however great their superficial extent; may be ad-
vantageously built on platforms, not- more than:five
or six feet below the level of high water, since by
that means the work would be but little iuterrupted
by the tide, and-they mignt also be constructed on a
platiorm composed of logs of timber floating on the-
water; and as soon as the sides of the masses were
cwried up sufficiently high to make them buoyant,
the logs of timber migiit be drawn trom under them,
Or cellular bottoms way be formed, by preparirg,
first, siall portions of this bottam, as represented.
by Figure 4, which portions being applied together, -
side by side, when Hoating in the water, and held.
by *om: temporary means close togetler, grout may
be applied in the interstices at the placg of jurcture, -
so as to ccment the portions together; after wh:}c\;
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wor other shaped compartments, may be raised upon,
over the junctures so as to connect these several por-
tions more firmly together, and the work may be
proceeded with as if the whole bottom-had been built
ashore, and united together in one mass in the first
“instance. The masses for the above mentioned pur-
ses being all of them structures in water, have
n spoken of as hollow, a mode of forming them
which seems in general preferable for water-works,
on account of the facility of floating them about, and
of raising or lowering them by the rise and fall of
the tide. I have to observe, hcwever, that accord-
ing to my mode masses for such purposes might in
many cases be made solid ; and being formed over
the spot on which they are to be deposited, they
“might be supported by tackles, or otherwise, during
their construction, and be lowered down into the
water as their structure is proceeded with; or they
might be formed on land, and slid down on a kind
of rail roads, or otherwise, in an inclined direction,
-one over the other, so as te form a progressive pro-
jection from the.land into the .sea; or, although
formed elsewhere, they might be floated between
weseels, or otherwise, to the place where they are to
be deposited. They might also be made hollow,
‘though without being water-tight, and be floated to
their places, or even-be built afloat, supported by
bucyant bodies of various kinds, and in masses
of various shapes, particularly in regard  to cy-
lindrical masses. A cylindrical vessel of wood,
hooped together like a cask, might be applied on
the inside of acylindrical mass, by means of which
nterior support with or without the addition ofsome
farther support, applied on the outsides of the mass,
such a mass might he thus built and deposited, and
afterwards be pressed, without the neced of inaking
it water-tight, or without the mass itself having any
Dotton.

In the case of a wall, or other ercction of an em-
bankment, or for other purposes, being to be con-
structed on ground which, though dry at the time of
low water, is considerably, say five or six feet, un-
der water at the time of g'igh water, the foundation
i1 that case may be laid in distinct masses, built up-
on the spot countiguous to one another or not; of
large . dimensions, or small, like piles, to such an
height as that a flat bottomed vessel, loaded with
the raquisite weight, may be grounded upon them,
whereby the stability of the work may be ensured
beatore the superstructure is proceeded with, with the
same ease as it the work hadbeen more under water.
Ia regard to the masses proper for forming the
fouydations ef structures on land, in the case of the
ground being such as though at the surface it be un-

firm stratum.at no great depth, but varying at dif-
ferent parts under the scite of the structure, suppo-
aing it be rcquired to make the structure rest on
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the ribs or walls dividing the bottom into squares,-
piers, on which, by the turning ofarches from one to
the other, or otherwise, an entire support for the
superstructure may be found at the surface of the
und, or above it, for the forming of those piers.
et distinct masses of stone, brick-work, or other
such materials, be built up, standing first on the sur-
face of the ground, sinking down more or less du-
ring their construction; and when built up to such
height from their bottoms as may be supposed suffi-
cient to reach to the solid ground, let weights of any
kind, such, for instance, as iron ballast, be laid upon
them, to press them through the yielding soil on to
or into the hard stratum ; the foot of each pier being,
if requisite, adapted in shape to penetrate the soil
with or wihout a shoe of cast-iron, or other mate-
rials, particularly suited to the purpose; or let this
pressure be assisted or be given wholly by percus<
sion, applying some intermediate substance upen the
head of the piers, for the beater to strike upon, with
such other precautions as to the weight and velocity
of the beater as are known to be suitable to the forc-
ing down brittle materiais without injury. In cases
where the stability of the structure 1s made to de-
Fend on the extent to which the foundation is spread
for procuring the requisite support, having estimated
the weight, which a given extent, say a square,
of the foundation, under the difterent parts of the
building, 18 required to sustain; and having probed
the ground, to form some opinion of the depth to
which a square yard of surface must be pressed be-
fore it will support that weight, let distinct masses be
built up perpendicularly on bases of the extent of,
say a yard square, contiguous to one another, over
the whole scite of the foundation, and up as high as
it is supposed they will be pressed into the ground,
each mass respectively more or less,in consequence
of any variations there may be in the nature of the
ground, or in the weights to be supported by different
parts of the foundations. “Then let the requisite
weight be applied upon each mass respectively, or, 1f
the means be easy, on several contiguous ones at the
same time; or (as before) let percussion be employed
either to a degree calculated to be at least equal to
that of the requisite pressure by weight, or let
weight and percussion be jointly employed, until the
whole of the distinct masses, constituting the foun-
dation, have been submitted to the requisite pressure.
In cases where tite pressure, which different parts of
the foundation will have to support, is very different,
as that of the foundation for the stecple of'a church
compared to that of the lighter parts, let the mass or

; mas-es foriming the foundation for the heavier pa
! -

) . be always distinct from those for the lighter parts,
fit for the support of the structuve, yet there being a

and let them be pressed with a proportionably hea-
vier weight.  These masses when placed contiguous
to onc another in a proper direction, one with regard

tc the other, may thea be pressed down, and when

pressed

.
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pressed down, and when pressed down they may be
connected together before the superstructure is pro-
ceeded with; and in some cases it may be expe-

dient to make these masses no larger than piles of

wood, to which, however, they miﬁht be preferable,
as being of cheaper and more durable materials.
EXPLANATION Of FIGURESin PLATE ] of BRIDGES.

“ Figure 1, ( Plate 1) A, section. B,planofa foun-
dation mass of brick-work, for a wharf wall in deep
water. b b b, parts added gradually to the bottom.

Figure 2, A, section of a mass of brick-work to
form part of an embankment, and at the same time
to serve other purposes of an ordinary building;
part of which shews the superstructure, and the parts
gradually added to the bottoms to stvengthien them
as the superstructure advances, and as by that means
a sufficient buoyancy is obtained. DB, plan of the
same, :

Fiigure 3, A, section. B, plan of a cylindrical
mass of masonry or brick-work, applicable for the
foundation of a break-water, or for other purposes.
The lines a a distinguish the superstructure and the
parts added.

Figure 4, \, longitudinal section. B, transverse
section. ,C, plan of one of the constituent parts to
be prepared ashore for thé bottom of a mass of any
extent, which may be formed by a number of such
constituent parts put together atloat.

F¥ooden Britges now demand our attention.
There are various methods of constructing wooden
bridges, so as to answer valuable purposcs, even
tolast a very considerable time. The simplest case
of these edifices is that, in which the road-wuy is
hid over bedms placed horizontally, and s;:l:ported
2t each emd hy piers er posts,  This method, how-
ever, is deficient in strength, and width of opening:
it is therefore necessary in all works of maguitude,
to apply the principles of trussing, as used in roofs

and centers. Wooden bridges of this kind are there- |

fore stiff frames of carpentry, in which, by a proper
disposition, beams are put, so as to stand in place of
solid bodies, as large as the spaces which the beams
enciose; and thus two or more of these are set i\n a
butment with each other, like vast arch stones. One
of the most important points to be considered in
wooden bridge building, is the seasoning and pre-
paring of the wood, so as to make it lasting. ~ In
wz<oning of wood for this purpose, the fuliowing
particulars should be attended to: it is well known
that the decay of'fir timber is generally owing to the
sappy nature of its exterior surface, which is Ly no
means capable of being removed by any.immediate
application of paint, previous to its being seasoned :
on the contrary, it has been proved, that such an
application is actually injurious, since it hinders the
free admis«ion of air and heat, which would have the
property of extracting that sappy quality which so
much contributes to decay and rettenness.  In con-
tequence of this practice, the sap strikes inwardly,

£1

and makes its way to the heart of the wood, the sub-
stance of awhich is preseatly destroyed. As a means
of preventing this evil, some burn and scorch the
timber over a flaming fire, turning it about till every
side acquire a sort of crusty surface; and in doing:
this, it necessarily follows, that the external moisture
is'diszipated.  After this process, a mixture of pitch
and tar, sprinkled with sand and powdered shells,

may be advantageously applied to the parts under-
water. Those more in. sight, afler being well

scorched, and while the wood is hot, should be rub-.
bed over with linseed oil, mixed with a little tar,

This will strike deeply into the grain of the wood,

and w:ll soon harden so as to receive as many coats

of paint as muy appear necessary. It has been found

that fir timber, this prepared, is nearly equal to oak

for durability.

Palladio has given several excellent designs of
wooden bridges, Figure 1 Plate 2, of Bridges, one
of which was erected on the river Cismone, which
separates Italy from Germany, and is 100 feet wide ;-
this width is divided into six equal parts, and at the
end of each part, excepting at the banks, which are
strengthened with pilasters of stone, the beams are
placed, that form the breadth of the bridge, upon
which, a little space being left at their ends, were
placed other beams lengtiways, which form the-
sides.  Over these, directly upon the first, the king.
po:its are disposed on each side ; these king posts
are connected to the beams, which form the breadth
of the bridge, by means of irons passing through the
projecting ends of the beams, and bolted and pmned
through both. The invention of this bridge Palladio
considers as very worthy of atteation, as it may serve
on all occasions where posts cannot with convenience
be introduced in the river. He describes also other

: methods of constructing wooden bridges, without
" posts in the water, like the fore-mentioned.

The
ridges after the first method are to be made in tlis

. manuer : Figure 2, the banks being strengthened by

1

: and support the whole construction.

pilasters when necessity requires, one of the beams
formiig the breadth of the bridge is to be placed
with one end upon the pier, and tiie other end abbut-
ting against the first queen post, which is to be con-
nected with the beams by irons.  Then the second
beam being placed at a distance equal to the space
between the first beam and the pier, which is to be

‘supported' in like manner with a qucen, and strut

and queen posts, and thus proceeding, as fur as re-
quired, observing to have a king post in the middle
of the length, in which the struts meet both ways,
and collar beams between all the posts, which stiffen
It should he
recollected that when bridges are constructed after
this mfanner that they are to be wider at the extre-
nities, and contract towards the middle. :
'T'he bridge represented in Fig. 3, is also from
Paliedio. Its upper part, which is the support of
the whole, is inseribed in a flat segment of a circle ;
' M the
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the braces which go from one king post to another,
are so disposed, that they cross each other in the
middle of the spaces between the king posts. The
beams that form the floor of the bridge are bound
to the king posts, with irons; and for still greater
strength struts may be added at each end, reaching
from the piers to the first beams.

The design delincated in Figure 4, may be made

with a greater or less arch than is there shown. The !

height of the bridge in which are placed the braces
between t! e king posts, Palladio recommends to be
‘an eleventh part of the span.

The French army !

destroyed in the year 1799 at Schafhussen in Swit-
zerland, a wooden bridge, which was erected in the

year 1740, by a carpenter of Appenzel, named Ulric
-Grubenman. At tgnt place the Rhine is exceeding-

ly rapid, and several stone bridges, erected by emi- -
nent a:chitects, had been repeatedly swept away by

the torrent.
mentioned ingenious mechanic, offered to ercct a
wooden bridge, with only one arch, and which should

In consequence of this, the above-

overcome every difticulty, though the river at that :

place is near four hundred feet across. 'The magis-

trates of Schafhusen would not consent to his pro-

posal, but required that it should be built with two
arches, and that the middle pier of the old bridee
should be employed for that purpose.
enman obeyed ; but framed his timbers on s curi-
ous a princigle, that he has left it a doubt with sub-
sequent architects, whether tiie bridge really deriv-
ed any permanence from the middle pier; or whe-
ther it would not have been equally as secure, if it
had been formed only of one arch. A man of the
lightest weight, in walking over it, could feel the
bridge tremble under him ; and yet waggons with
the heaviest loads passed over it, without appear-
ing to be affected by its elastic motion. -

This simple but truly ingenious notion of Grub-
euman has been greatly improved by an engineer
in the erection of a bridge in North America. T.e
spanlof the arch is about 250 feet, and its rise very
small.

Figure 6, Plate 2, of Bridges represents three
beams of the arch. 'They are formed of logs of
timber. 10 or 12 teet long of a suitable curvature
without trimming across the grain. Each beam is
double, and consisting of two logs apvlied to each
ether, side to side, by breakipg joints. They are
united together by wedges and keys, driven through
them at short distances, as at K, L, &c. by the me-
thod illustrated in the joining of tunbers sideways,
see Article Carpentry. 'This being understood, we

roceed to exhibit a method by which a number of

rams may be united together, so as to compose an
. arch of any thickness. 'T'he beams have other mor-
tises worked out of their inner sides, half out of'each
halt' of the beam, and the mortises formed as des-
cribed in the article allnded to above. Long keys
B B, C C, are then made to fit them properly, the

S

Ulric Grub- |
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notches being so placed as to keep the beas at their
proper distances from each other, and along wed
A A driven in between the keys will bind the wh
togcther.

Timbers by this method are brought into a firm
and uniform abutment; it is indeed extremely flex-
ible, having nothing to keep it fromn bending by an
inequality of load:‘%ut the transverse strength of the
beams at the same time. It isevident that this ten-
dency to flexibility may be counteracted by the in-
troduction of diagonal pieces ; by which means this
construction may be strengthened to any degree of
stiffness, and thereby enable it to bear any inequa-
lity of load. '

When strengthened and supported in this manner
it will be decidedly preferable to any censtruction
which has yet been made known ; and it possesses
besides the peculiar advantage of having any piece
of timber taken out and repaired, without disturb-

.ing the rest, or by any means endangering the struc-

ture.

Iron Bridges.—Modern invention has produced
bridges of cast iron, which are chcaper than those
built with stone. Iron bridges are the exclusive
invention of British artists ; and that metal being
abundant and cheap, has of late been employed in
many works where great strength was required in
proportion to the we:ght of the material.

“ Fusible iron, as a material for bridges, has
many advantages over stone or wood. It s supe-:
rior to the first in tenacjty and elasticity ; and from
thence in strength, in the facility of formation, and
in the extent of the masses in which it can be ex-
hibited ; all which, make it superior, in lightness
and cheapness. To wood it is superior in all the
same particulars, and in that of durability besides ;
in which respect alone, it is inferior to stone.

The greatest durability of stone, arises in the first
instance, from its being lessacted on by the weather,
and in the second, from its experiencing less vibra-
tion from the motion of carriages on account of the
great masses in which it is used. But there are se-
veral ways of guarding against the deficiency of
iron in these respects; paint will prevent corrosion
from rust for many years, and instances could be
shewn, where cast iron carriages of garrison guns,
have been preserved thus, in an uvimpaired state,
from the time of the last king William, and the
vibration can be greatly dimimshed, if not totally
prevented, by the use of triangular framing through .
out, and by putting sheet lead between the joints of
the frames. - But it is probable both evils might be
prevented more effectually by the mode. proposed
by the late Mr. Samuel w yatt, to the House of
Commons, of filling the vacaucies between the iron
frames, with some compact clieap material, and none
would be more effectual 1or this purpose, or perhaps
cheaper in the end, than brick cemented by Romaa
cement, or pozzolana, or tarras, whicl, owing its

binding
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binding nature chiefly to iton. exyd, would unite to
the iron of the bridge n the closest manner, and
defend it from access of air, while the increas-
ed mass that would be thus produced, would annihi-
late vibration, or reduce it to an impercentible
quantity. But as lightness is a desirable quaiity
in these bridges, perhaps it might be advisable to
form hollow bricks purposely for this use; which,
on account of the more complete baking, or burn-
ing in the kiln, of which they would be capable,
would, perhaps, be equally durable as any stone.
As a proof of which opinion, the thin bricks used by
the Romans, ave still in ‘)erfect preservation in
many places. Filling up the intervals of the iron
bars would .also have the advantage of preventing
almost entirely their expansion and contraction from
ehange of temperature. '

Iron may be used for bridges either on the prin-
ciple of equilibration, as stene is, or on that of con-
nection by framing, as wood is in some bridges, but
more generally in roofs. For large bridges, the
first is preferable, according to the best opinions :
bat probably the latter mode would be found cheaper
for small bridges. 'There has been one specimen of |
» wooden bridge built on a very different system ||
from others, (of which many models are preserved
though the Freach have destroyed the original) that
seems worthy of being imitated in iron, on a greater
scale, whieh is the bridge of such a curious structure :
that stood so wmany vears at Schafhaussen; and it is
probable if the model was studied with this view by |
an exvperienced enginecr, many useful ideas might!‘
be obtained on the subject. The greater flatness of |
the arch, which ivon admits of, is an advantage it
has over stone, which should: not be omitted. It is ||
capable of demonstration, (and has been proved, see |
Mr. J. W. Boswell’s paper on Roads and Wheel
Carriages, inserted in vol. 17, of the Repertory of
Arts, &c.) that every increase of ascent in a road,
adds te the expeuce of conveying goods over it, in
a greater degree than has been suspected. A lofiy |
arch has in this respect all the disadvantages of
a high hill, while a flat arch either affords a level |
road, or one nearly s0.” :

“ The difficulty of preparing centering for the

large arches (the capability of producing which is
one of the greateet advantages of the art of fmminf
-iron bridges) is now in a great measure removed,
by the ingenious mode proposed by Mr. Selford, in
Lis Report to the House of Cominons on the propos-
ed bridge aver the Menai.”  Sce Repertory of Aris,
&c. No. 114, For the method of coustructing and
ceutering, after the ingenious mode proposed by
Mr. Telford, see Cenler, article (ARPENTRY.

The first iron bridge of any importaucé seems to !
b~ tLat of (olebrookdale, n 8 .rops:ire. This !
bridge is composed of five ribs, and each rib of three i

couceniric arcs connected together by radiating
- pieces. The interior arc forms a semicircle, but the |

-anteed to lum by
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These avcs paw through an uptight frame of iron at
each end, which serves as a guide; and the small
space in the haunches between the frames and the
outer arc, is filled in with a ring of about seven
feet diameter. Upon the top of the ribs are lad
cast iron plates, which sustain the road way. The
span of this arch is 100 feet 6 inches, and the height
from the hase line to the centre, 40 fet. The road
over the bridge is 24 feet wide, and is imbedded
with clay and iron flag a foot deep. The most ele-
'gant aud ingenious structure of this kind, is the
ridge erected over the Wear at Sunderland, by R.
Burdon, Esq. being the result of'an invention guar-
A letters patent, dated September-
18, 1795, and which he describes as follows: « I,
Rowlaid Burdon, do declare, that my invention con-
sists in applying iron, or other metallic composi-
tions, to the: purpose of coustructing arches, upon
the same principle as stone is now employed, by a
subdivision into blocks, easily portable, answering
the key stones of a common arch, which, being
brought to bear on each other, gives them all the
firmness of the solid storfe arch ; whilst, by the great
vacuities in the blocks, and their respective distances
in their lateral position, the arch becomes infinitely
lighter than that of stome; and, by the tenacity of
the metal, the parts are so intimately.connected, that
the accurate calculation of the extrados and intrados,:
80 necessary in stone atches of magnitude, is render-
ed of much less consequence. The connecting prin-
ciple of these iron blocks will be better understood
by a reference to the annexed plate of bridges,.
where Figure 6 represents a block of cast iron, five
teet in depth from A to- A, and four inches in thick-
ness: having tivee arme B, B, B, and making a part
of a circle or ellipsis; the middle arm is two feet in-
length from B to (', and the other two are in propor-
tion. On each side of the arms are grooves three-
q]narters of an inch deep, and three inches broad, for-
the purpose of receiving maleable or bur ivon; and in’
cach arm are two bolt heles. 1), Figure 7, represents.
two of these blocks united togetiier, and the joints
confined to tlieir respective positions by the bar iron
on each side of the arms, as at K, 14, E: which, with,
otber similar blocks, so united and bearing upon each
other, becomes a rib. F, F, Ficure 7, are hollow.
tubes, six' teet long, and four inches in diameter,
having should-rs at each end, with holes answering:
to those of the blocks. G is a block of another rib,
corinected with the former by the tubes F, F, placed
horizontally. Througii the holes in the s':oulders
and arms of the block and bar iron are bolts (fast-
ened with cotterels or forelocks) as at H, H, H, H.
The blocks being united with each other in ribs, and
t'ie ribs conmected and supported laterally, by the
tubes, as ahove described, the whole becomes one
. mass, having the property of key-stones cramped.
togethier.
"T'ive bridge consists of a single arch, whose span.

vthers extend only to the ciils under the roadway.

is 236 feet; and as the springing stones on each side-
. project
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project two feet, the whole opening is 240 feet, . ‘The

arch 18 a segimeat of a circle whose diameter is about
444 feet, its versed side being &4 feet;. tle whole
height from low water about one hundred feet.
serie: of one hundred and five blocks form a rib and
six of these ribs -compose the width of  the bridge.
‘The spaces between the arch and the read-way are
filled. up by cast iron circles, which toucn the
outer circumference of the arch, and at the same time

A

support the road-way, gradually diminishing from -

" the abatments towards the centre of the bndge.
Diagonal iron bars are laid on the tops of the ribs,
and extended to the abutments to keep the ribs from
twisting. The superstructure is a strong frame ot
timber planked over to support the carriage road,
which is composed of marl, limestone, and gravel,
with a cement of tar and chalk immediately upon the
glanks to preserve them. . The whole width of the

ridge is thirty-two feet. - The abutments are mas-
ses of almost solid masomry, twenty-jour : feet - in
thickness, forty-two in breadth, at hottem; and thir-
ty-seven at top. The weight of the .iron .in this
bridge amounts to 260 tons ; 214 of these are cast,
and 46 maleable. - 'T'he whole expence was 27,0001.
A very elegant bridge was lately erected over the
river Thames at Staines, by the ingenious Mr.
Thomas Wilson, who was employed hy Mr. Burdon,
in the erection of the preceding bridge. This bridge
cousisted of a single arch, 181 feet n span, and 16
feet 16 inches in risc, being a segment of a circle
whose diameter is 480 feet. The blocks of wlich the
xibs were composed, were similar to tiose in the
Wearmouth bridge, except that these had only two
concentric ares instead of three, as at the latter;
The ares were cast hollow, and the blacks connected
by means of dowels and keys. Four ribs formed tke
breadth of the arch, which were connected together
by crossed frames, The epaces between the arch
and the road-way were filled up with circles, which
supported a coveriug of iron plates an inch thick;

on this was laid the road-way, twenty-seven feet !

wide, 270 tons was the weight of the iron employed
in the bridge, and 330 of the road-way. 'This ele-
gant bridge, -which was considered by far the most
complete m design, and the best executed, has ful-
len, but under circumstances rather to prove its-su-
peviority, than to depreciate the design or the exe-
cution ; for the iron-work did not give way until the
stone abutments lirst yielded; the fault was there-
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fore in the constriiction of the abutments, and notin’
the iron traming. '

Draw-Bridge, one that is fastened with hinges at
one end only, so that the other may be drawn up;
in which case, the bridge stands upright, to hinder
the parrage over a ditch or moat.

Hying-Brid. e, one made of leather boats, pon-
toon , casks, hoilow beams, &ec. laid on a river, and
covered with planks, for the passage of an arny.

Fying-Bridge, a bridge composed of one or more
boats, connected, together by a sort of llooring, and
surrounded with a ballustrade or railing; having
also one or more masts, to which i< fastened a cable,
supported at proper distances by boats;-and extend-
ed to an anchor, to which the otirer end is made fast,
in the middle of the water. 'This contrivance per-
mits the bridge to move from one side of the river to
thé other, without any other lelp than that of the
rudder. These bridges consist scmetimes of two
stories, for the quicker passage of a great number of
men, or that infantry and cavalry may pass at the
same tune.

Floating-Bridge, is generally constructed of two
small bricdiges, laid one over the other, in such a
manner as that the utmost stretches and runs out, by
the help of certain cords running through pullies
placed along the sides of the under bridge, which
push it forward till the end of it joins the place it is
designed to be fixed on. - When these two bridges.
are stretched out to their full length, so that the two
middle ends meet, they are not to be above four or
five futhoms long, because, if longer, they will break.

Bridges of Boals are made of wooden or copper
boats, fastened with stakes or anchors, and laid over
with plank.

Pendent or Hanging Bridges,often called Pkiloso-
phical Bridges, are those which are supported only
at the two ends on butments, without posts or pillars.
Instances of such hridges are given by Palladio and
others. 'The celebrated Dr. V&aﬂts gives the design
of a timber bridge seventy fect long, without any
pillars or supports whatever. Dr. Plot al-o informe
us, that there was formerly a large bridge of this
kind over the Castle ditch at Tutbury, in Stafford-
shire, constructed of pieces of timber only a yard -
long each, and without any sort of prop whatever. .

Rushen Bridzes. are made of darge sheaves of
rushes, covered with planks : they are used for cross-
ing of ground that is boggy, rotten, or miry,
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Baxing is theart of preparing bread, or of reducing

meals of any kind, whether simple or compound, in- |:

to bread.

Man, who appears to be designed by nature to cat
of all substances that are capable of nourishing him,
and still more of the vegetable then the animal kind,
has, from the carliest times, used farinacceous graius as
his principal fooil; but asthese grains cannot be caten
in their natural state without difliculty, mecans have
been contnived for extracting the farinaceous part, and
of preparing it so as to render it a pleasant and whole-
some aliment.

Those who are accustomed to enjoy all the advan-
tages of the finest human invention, without reflecting
on the labours it has cost to complete them, think all
these operations comwmon and trivial: no wonder that
tosuch there shonld appear nothing more easy, thanto
grind corn, to make it into a pastc, and to bake it in a
oven.

It is, however, certain, that for a long time men no
otherwise prepared their corn, then by boling it in
water, and forming viscous cakes, whicl were neither
agreenble to the taste nor easy of digestion. ‘o make
goal bread, it was necessary to  construct machines
for grinding and separating the pare flour with little
hbour and trouble ; and injuries, or perhaps accident,
which some obscrving person availed himself of, dis-
covered, that flour, when mixed with a certain quan-
tity of water and moderately heated, would ferment,
by which its viscidity would be nearly destioyed, and
would make bread more pleasant to the taste, and casy
of digestion.

There are few nations wlio do not nse bread, or a
substitute for it. ‘The Laplanders having no com,
make a kind of bread of dried fish, and the inner rind
of the pine, which last is added to make a dry food,
for which mankind scem to have an universal inclina-
tion, in preference to that of a bland, slippery muei-
laginoas nature.

This is not commonly accounted for, but it seems to
depend on very simple principles. The digestion of
our food requires the mixture of the animal fluids in
every stage; among others the saliva is necessary,
which requires dry food to bring it forth;  fluid ali-
ments do not remain long enough in the inouth to
produce this effeet, which is the reason we use Lread
with our megls. , . :

When, thercfore, it is considered how largea 'porlion
of our sustenance is derived from bread, and that it
forms part of every meal; it is surprizing that .he art of
breade-making has not been, till of late years, a subject
of scicritific investigation.  The resenrches of Count

Rumford and M. Parmenticr have, howcver, at last

"induced a great number of ingenious men to apply
themselves 1o the study of this most important sub-
ject, who by the results of their experiments, have ren-
dered the art of making and baking good brecad more
certain and cconomical. *

To hake well requires many precautions, and a de-
gree of skill, which practice alone can secure. It is
probably owing to these circumstances, connected
with the real importance of the art, that those who
first began to pursue it as a profession, were held in
such high cstimation in their several nations. At
Rome, in which regular bakers scem to have been in-
trodu: ed from Gireece about the year of the city 583,
they were so much estcemed, as to be occastenally
admitted into the senate; and to enable them the bet-
ter to devote more of their time to the studv ot their
busiarss, they “were allogether exempted from guar-
dianslips and.other troublesome offices, to which the
rest of the Roman citizens were liable.

lo sing arrangement, in conformity to the plan adopt-
ed by Mr. Edlin, in his treatise on bread-making.

1. Obsertations on the mealing trade.—2. Analysis
of wheal flour.~3. Remarks on yeast.—4. On the
theory of fermentation of bread.—5. On the prepare
ation of bread.—G6. Substitutes for wheaten bread.—
7. Rimarks on the structure of a bake-house, with
observations on the different construction of ovens, &c.

O~ tue Mear Teane.—The great corn-market
in this kingdom, is the Corn-Exchange, in Mark.
lane, where on Mondays and Fridays are exposed
samples, sent by the farmers and corn-merchants tied
up in small bags, with a fabel on cach, stating the
number of quarters, and at what plac they are de-
posited,

Til! within tbe last sixty years, the cealers in corn
carried on their trade at Bear Quay, but finding it on
many nccounts extremely inconvenicnt, the present
Cerm-Exchange was erected by a company of pro-
prictors, for their accommodation, and is managed by
a committee of three trustrees, chosen by the proprie-
tors, who have allotted seventy-twe stands, on which
the samples are exposed for sale; sixty-four of which
number are leased out to factors;  the other eight are
reserved for the Kentish Hoymen.  The practice of
sending samples instead of the article in bulk, we are

expressed by the committee of the House of Commnons
respecting

* We bhelieve the first regular treatise on the art of bread-makinga
was written by Mr. {dlin; to which publication we are indebted fus
mucis of the information codtaincd in the present article.

’ £

i

In treating of this subject we shall pursue the fol-.

persnaded 18- injurious to the purchaser; this evil is -
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respecting corn, who state, in their report, that this
practice enables the broker to keep back, or expose the
quantity on sale as best suits his en:ls.

To this market the millers, mealmen, and -cdérn-
chandlers from different parts of the country, resort to
transact business.  'I'he hroker has a commission of
one shiling per quarter for selline foreign wheat, and
sixpence’ per quarter, for all that comes constwise ;
The buyer has to pay the corn-mcter one penny  per
qoarter, as a consideration for ascertvining that the
quantity in bulk correspond to the guantity marked on
the sample bag.  The purchaser is not compelled to
complete his bareain, unless the report of the corn-
meter makes the quantities agree.  This saves the
buyer much trouble, as it frequently happens that the
corn does not arrive at Bear Qu-y for many days after
the purchase is made.  Most country towns have

their markets on stated days, where the corn is com- :

monly exposcd in bulk by the farmer, which is =
much fairer way ; ‘as by this the purchaser is enabled
to judge how far the market is 1l or well supplied!
with grain.  The custom of preventing the sale ot
corn till a particular hour, is also a very proper one,
and altogethier we disapprove of the interference of
Government in matters of trade; we cannot sec any
evil that could possibly accrue from compaHing all
sales of corn to be made in the market, which if in-
convenient to be sent in bulk, might eertainly be douc
in samples ' ~

MANAGEMENT OF THE GRAIN IN GRANARIFS.—
Afler the grain is purchased it is sent to the granarics,
wnich, are large buildings of many stories, each of
which consists of one entire apartment, where, by
turning and screening, it is deprived of its superfiuous
moisture, and rendered more fit for erinding into
flour. These operations are performed in the follow-
ing manner ; the corn being deposited on one of the
foors, it is tossed” by means of shovels from one end
of it to the other, in whieh operation the dust and
any other light substance falls to the floor, whilst the
%;rain being heavier. reaches the tarther end of the
ult.

It is then scrcened and spread on the floor abont

half a foot thick, turning it twice a week, and sereen-

ing it omce, which management must be continued for
the fist two months.  ‘The grain is (Fen laid a fool
thich, and torthe two next months is turned onee a
week, and sereened less frequently.  “Fhis manace-
ment is to be continued for five or six months, when
it may ke encreased to two feet thick, and the fo-mer
opuriations repeated av-oceasion requires, which will
be more frequ nt in damp thar in dry weather,

Afier a year it may be increased in thichness to
thiee feet and turned and screened once in three weeks
or a month, By this means corn has been Rept in
this country mere than thirty years, and it is obsery-
ed that the longer 1t is kept the more flour it yiclds,
andd the purer and whiter 1s the bread which it

makes.
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Corn is preseryed on the Continent in the following
marnncr, for fifty or one hundred vears,  Grain treat-
ed ip the same manner as belore described, to dry out
alt superfluons moistare, deposited in a pit and co-
vered with quick lime a little wetted ; tﬁis induces
the corn to shoot to ahout the depth of an inch, form-
ing thereby a crust which is impervious to air and
incects.  The p'tis then secured by planks laid over
it an.1 fastenedd towether.,

In Lord Gardenstones' travels, we meet with the fol-
lowing account of preserving corn at Geneva, W hile
the crain continues new it is turned about once cvery
twenty days till it requires a sufficient deeree of firm-
ness, which generally requires two years. It is then
moderately kiln dried, and stowed in the lowest flat of
the granary, as high as the floor of the next flot ; on
this manner they proceed lesscning the quantit, as
they rise in each flat. for the purpose of s .ving cx-
pence. By this method they preserve the grain sound
for many vears.

Mr. Edlin relates that, after a thunder storm, corn
that is perfectly dry and sound before, will frequently
feel quite clammy. anrl that, it not very weil turned
and dried, it will be totally spoiled.  This efiect does
not happen to corn above a year old, unless it be such
as was not sweated sufticiently in the straw, before it
was thrashed out.

To preserve grain from insects, Mr. E. recommnds
requent screening, ventilation, and lodging it dry.
As a further preventative, he recommends the flvors
being rubbed with carhe and dwart elder, the smeil
of which will drive them away.

Good wheat should look plump, feel heavy in the
hand, and be of a clear transparent amber colour 3
and when masticated some time in the mouth, a consi-
deable portion of « thick glutinous matter, free from
weal, will be left behind,  Tis taste should be sweetish.
W heat with a tinck skin yiclds less meal and darker,
and of conrse fetches a less price.  T'hat part of the
@ain which produces the finest flovr is the hent or
centre 5 this meal ferments readily ; Lut the meal pro-
duced from that part of the grain immediotely under
the coating, and which heing softer than the heart, is
not so easily reduced to powder, is of an inferior kin .},
and ferments with yeast with difficutsy.

Faving shewn the manner of preserving orain, we
shall now endeavour to give some account of the man-
ner of its being grownd and ninvfactured into flour.,
Mills for grinding corn are generally called  grist-
mills, and are mostly diiven by water. The building
of the targest mills is common'y three dories iz b’
on the tisst floor the com is ground by means of two
witl stones one ahove the other 5 the lower stone is
fixed, but the upper one turns upon a spindle. to
which motion is given from the water wheel by means
o1 toothed wheels acting in each other.  Fhe surtaces

t the two stones, betweers whieh the corn s ground,
is not flat or plane, the upper one being hollow, and
the fower one rounding upwards, or convex; but as
: : the
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the concavity or hollow of ‘the npper stone excecds
that of the convexity ‘or rounding up of the lower, !
it must he obvious, that tlre stones come nearer ¢/ .oe-

ther at the edges than in the mid le.  The corn heing |
drivellal from the hapyer throngh a hole in the cen-
tre of the npper stone, is worked” hefween  the stones

near two-thirds of the way from the cenire to the
edees, where it begins to be groun:l, the space at that

place being but one-half or three-fourths of the thick-

ness of the grains of corn 3 it may, however, he in-

ceased or dimninished whenever the miller thinhs

proper, by raising or sinking the upper storze, which

will of course make the flower finer or comser. ‘There

are furrows cut in the stones, from the centre to the

sitles, which causes them to cut quicker.  \When the

com is quite reduced to flour, it is thrown ont of the

mitl by the centrifurgal force of the upper stone,

through a hole made for that puipose into 2 trough,

and from thence descends by means of a wooden
trunk into a bin on the gromd floor, which is divided

into two parls by a padition. and provided with a

cover. The bunt or sieve through which the meal

passes tarid it of its bran. is of a skeleton of a cilindri-

¢l form, made of iron bars, and extending from one
end t-+ the other of the bin, not herizontal but a Little
ieclining at one el This skeleton is coverad with

an exceeding fine wove wire tor the first half its
ength, and the other half with wove wire so-newhat

coarser ; into the upper end of this bunt the meal is
conducied, and a rotary motion given to it by con-
wecting it with the machinery ; the fine flour falls
mto tae first division of the bin, and the coarser into
the second, the bran is diseharged at the lower end
into the joggling screen, to separate what meal is
rewaining in ti.e bain, which runs downs in a locker
below. 'T'he menl thus separated isagain caught by
asecond screen, which in th:e same way sepurates
the twenty-penny, and wiiat passes down the tiird
sereen which is called rough stuff, and is made into
what the corn chandlers call pollard. What comes
tirough the first division of the boult is termed fine
or housel.old flour ; that which passes through tue
second division is called sharps ; these arg sutfred
to remain till a suflicient quantity is colletted when
they are rr-2round, the stones betig sat closer toge-
ther for that purposc and boulted tiirough the cloth,
Nu 17, this 15 found to produce better flour than if
the stones were set sufliciently close the first grind-
ing, and waat does wot pass through this cloth is

Ty

pas-ed irough a cloth of a coarser kind, No. 13,
waich forms the fine midilings; and tiat which wiil
sot pass No. 19, is dressed throuzsh a still coarser,
No. 11, and is denominated coarse middlings, the -
refuse of which is mixed with tac poilard.  Sharps |
are ot always re-ground, as tiey are found to make |
a biscuit of an excellent ¢ ality, which keeps louger !

thien w en made of tlour alone ; it is soid to con-
tractors for the supply of the navy.
The finest Engiish wheat tiat can be proeured is

£7

-
ground, withont the admixture of foreizn, and =old’
to the pastry cooks and others, as Hertfordshire
whites, ' '

This is the nsnal conrse 6f the mealing trade, and
the fallowing is the produce of a quartcr of wiwcat.

Fine Flotr, . ... . 5 Bushels 3 yechs.
Seconds oo vuee.. lalfa bushel.

Fine Middlings .. 1 Peck.

Coaree ditto ..., halfa péck.

Bran .......... 3 "ushels or halfa sack.
T'wenty-penny .. Ditto. '

Pollard ... ..... 2 Bushels.

The flour is now put into sacks, each sack con-
taining five bushels or two hundred -and eighty
pounds. Flour is better for keeping a short time
after being ground, as it seldom makes light bread
when new, ' ,

Fine flour is very apt to breed insects if kept too
long after heing ground, which are very destructive ;-
flour so infested must immediately be made into-
bread. .

The following account, taken from the second.
volame of ¢ the Repertory of Arts and Manufac~
tures, 7 may serve as a caution to those who ay’
have large quantities of meal in <tore at one time.
On the 14th of December, 1793, about six o'clock in
the cvening, there toek place in the heuse of M7
Giatomelli, baker, in thix city of Trin, an expio-
sion that burst out the windows and window trames
of his front shop, and the report was <o loud as to be
heard at a considerable di-tance. At the momeiit
of the explosion a very bright flame, which lasted
only a few seconds, was scen in the shop which cen-
tained near three: hundeed sacks of flour. I
this place a boy was employed in emptying out some
flour by the Lighit of a lamp.  Ile had Lis face and
arms terribly scerched by the explosion, his lair
was burnt, and it was more than a fortnight before
his burus were healed. ” '

It does not appear that the flonr, which cansed
the above accident, was damp; and Cotint Moruzxo,.
W o gives thé acconnt, mentions several explosions
wihich buppened at difterent places and times.  We
insert this account to guard these who may have
large quantities of flour under their care, to prevent
their carrying candles into the store, as it wmay be
attended with t-e most (r adful consequences. ;

We shall now notice some expernments which
were made by Mr. Edlin to arcertain the constituent
parts of weight, }

This gontieman tock one pound of the seed of
weig .t tiai grew on a well-cultivated soil, and
ground it in a Land mill; the mea! was then sified
throngh a fine lawn ieve, and when the flour was
separated there remained three ounces of bran and
twelve ounces of fing dour: this iast was put into a
e ~ieve, and a stream of water gradually pourad
ovor i, whilsl Le hieaded it into a paste; wore-
water was added {roin time to tine tll tue following

appearaiices.
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-appearances took place: A glutinous substance re-
mained in the hand, which was very elastic. *The
powder which subsided to the bottom of the vessel
was starch, and the liquor in which the foregoing
articles were suspended, was of a brown colour and
a sweetish taste.  These were all put by for future
experiments, the result of which was as follows:
viz—That the glutinous elastic substance, when
-dricd, became pertectly brittle, resembling glue, and
weighed six drachms. ~ Mr. Edlin is of opinion that
to tiis gluten wheat owes the property of forming
an adhesive paste, and its fecility to rise with lea-
ven, not that it contributes immediately to prodirce
fermentation, which is by no meaus the case: but in
forming a more tenacious dough or paste.  This
property exists only in a small degree in bariey, and
15 altogether wanting in potatoes, which our author
thinks is the cause why bread, made from these two
articles, is so difficult of fermentation. That this is
the case, seems certain from the experiments of M.
Beccari, of Bologna, and Dr. Cullen, who, by adding
this substance to Dbarley and potatoes, preduced
better bread from each, then could he obtained with-
-out this addition. Parmenticr asserts that bread
may be made from potatoes alone, this opinion,
bowever, seems to be contrary to the exporiments,
of Mr. Idlin and Dr. Pearson, both being decidedly
sfopinion that this root cannot be fermented so as to
make bread without the admixture of wheaten flour.
Hence, they conclude, that no farinacious or mealy
substance can be made into good bread, that has
not the three constituent parts of wheat; for, if to
the starch of potatoes, some of this glutinous sub-
stance be added, with yeast and water, it will not
form a bread, owing to the absence of the saccharine
or sugery extract, on which the process of fermen-
tation depends, and which, if this last substance be
vdded, even in a concentrated state, will immedi-
ately commence. : .

It has not yet been ascertained in what proportion
the glutinous substance is found in wheat, Mr. Win-
der stites that it is less in wet than in dry seasons,
and Mr. Edlin thinks it more abundant in wheat

owing on land well manured, then from that
which is the produce of neglected soils, :

The fecula, or starch, 3eposited in the bottom of
the vessel, was next dried, and was found to be fiue
-white starch; as this forms by much the most
considerabie part of the grain.  Mr. Ldlin, thinks

it the principal clementary substance of bread, and
this opinion is strengthened by the- fact of many
thoisands of the inhabitants of Ireland, living prin-
crll):llly upon potatoes, which contain starch, in con-
giderable qantity, and are altogether destitute of
ig;tutofn, which has been so much in-isted upon, as

seing <0 extremely nutrivive; this is also corrobo- !

rated by experiments en feeding animals,
- also certain, that the fieenla or starch of wheat will
not make bread without the addition “of the glutes |

1t seems l
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and saccharine extracts, The next experiments
were made on the s , or saccharine extract,
which proved that however small the quantity may
be which wheat contains, yet its Pressure is abso-
lutely necessary in the formation o bread.

Mr. Edlin next made a variety of experiments on
the composition of yeast,in order to ascertain what
share it E:l)s in producing fermentation in bread. He
found tlat the samne effect was produced by using
the fixed air, or sulphuric acid gas, which was dis-
engaged by pouring some diluted sulphuric acid
upon powdered marble; he also collected the gas
produced by the fermeutation of some newly tunned
beer, which likewise produced good bread, similar
in all respects, to that made in the usual way..

" From these cxperiments he concludes that the
P

principles whick enter into bread, are gluten, starch,
sugar, and fixed air.
THEORY OF FERMENTATION IN BREAD.

In order to make this understood by persons
altogether unacquainted with chemistry, it is ne-
cessary that the following facts should be known : —
that there are three states of fermentation, which
takes place in the following order, viz. the Viious,
which produces wine, beer, &c. the Acetous, and
Putrid.  All fermentation is an intestine motion of
the constituent pentocles of a moist, fluid, mixed, or
compound body, by the continuauce of which mnotion
the particles are gradually removed from their for-
mer situation or combination, and again, after some
visible separation is made, joined together in a
different order and arrangement, so that a new com-
pound is formed.

T'he usual method of making bread with yeast, is
very simple, and soon performed.  'The yeast is ad-
ded to a part of the flour and well kneaded ; this in
a short time swells and rises in the trough, and is
called by the bakers setting the sponge. Afterwards
the remainder of the flour is added, with a sulficient
(\uantity of water to make it into dough, the whole is
then left to ferment and rise.

The water being added to the yeast, warm, ex-
tricates the air in an elastic state, and the whole
being well diffused and mixed with the mass, every
particle must be raised; the air being kept from
escaping by the viscidity of the dovgh. In this s€ate
it is neaded, and made up into lcaves, which are
then baked, the increase of heat disengaging more
of the fixed air, which is further prevented from
escaping by the forming of'the crust, tiie process
continuing, the ruperfluous water is driven out, and
the bread “becoming firmer, retains that spungy
hollowsness which distinguishes good bread.

From what has already been said, it appears that
the saceharine extract of the wheat flour, in conse-
:]ucncé of moisture, has its coustituent principle

isengaged, the oxygen seizing the carbenaccous
matter, and forming carbonic acid, which is dis-
engaged in the form of gas, occasioning the intestine

niotion



motion and swelling of' the dough just described;
but this process, ifleft to wself without the addition
of yeast, is extremely slow. This is what is called
Jeavened bread. .

In making bread without yeast,” the process is
more tedious, a small quantity of flour 15 welted,
and allowed to remain several hours covered up.
In this case the water is decomposed ; the oxygen
of that fluid uniting with the sarcharine extract,
bring on fermentation, which is not of a vinous but
of an acetous nature, more flour and water are from
time to time added to the leaven, till a sufficient quan-
tity is ready for buking. Much nicety. is required
in conducting this operation, which, if left too long
will make the bread «our, and if time enough is not
allowed for its raising, heavy bread will be the
result. '

‘There are many articles in use for exciting speedy
fermentation in flour, which may be all brought un-
der the two following heads : either thev are impreg-
nated with carbonic acid gas, or contain the princi-

le of acidity ; hence we are able to account why
rig’.nt bread is made at Paris  with the waters of
Genesse, without yeast. At Pyrmont the same thing
isdone with Saltzer water, and in England with ar-
tificial Saltzer. 'There are also two springs at Sara-
toga, in America, which are possessed of the same
perties.  All these' waters are highly impregua-
ted with fixed air.

In warm climates where no beer is brewed, the
“inhabitants commonly raise their bread by the ace-
- wus methotl as deseribed hefore, which is generally

to be perceived b_‘v the sourness of their bread. It
is, however, lmss;blo to make good bread by this pro-
cess, and the ‘mode is often adopted on hoard our
men of war. in the West Indies, by mixing water
which has fiecome sour in casks, with the flour,
which will excite fermentation almost as speedily
as veast.

In the East Indies, where fermentation is extreme-
Iv quick, a liquor. called toddv, procured by an in-
cison being made in the branches or fibres of the eo-
coa nut tree, is used to promote fermentation,

OF THL PREPARATION OF BRUAD,

In order to prepare bread, flonr and water are
kneaded together info a tough paste s this contains
the principles of flour, but very little altered, and
not easilv digested by the ctomach.  The action of
heat produces a considerable cliange, it rendervs the
compotnd more casy to masticate as well as to di-
sest.  Bread made in this manper is ealled unlea-
vened, and is used for shipping in considerable

wantities:  but most of the bread used in France,
ziermnny. and other  Furopeun countries, is made

to undergo, previous to baking, a kind of ferment.

The eftect of this fermentation is found to be, that
the mass is rendered more digestable and light, b
which expression it ix to he understood that it 1s

more porous, by the dicengageent of an clastic !
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fluid that separates its parts from each otler, as be-
fore explamed, and greatly increases its bulk,

The operation of baking puts a stop to this proe
cess, by cvaporating great part of the moistare, and,
probably also, by still farther changing the nature
of the component lli)arts. Bread made according to
the preceding method, will not possess that unifor-
mity which 1s requisite, because some parts may
be moulidy, while others are not sufliciently changed
from dough. ‘U'he same means have been used in
this case as have been found effectual in promoting
the fermentation of large masses ; this consists in
the use of a leaven or ferment, which is a smnall
portion of some matter ot the same kind, but in a
more advanced state of fermentation. After this
leaven has heen well incorporated, by kneading it
into fresh dough, it not only brings on the fermen-
tation with greater speed, but causes it to take place
in the whole mass at the same time ; and as soon
as this dough has, by this means, acquired a due
increase of bulk from the air which endeavours to
escape, it is judged to be sufticiently fermented,
and ready for the oven.

"T'he bread principally used in this country is fer-
mented with yeast, or the froth which arises on the

i surfiwe of beer, in the first stage of' fermentation.

When it is mixed with the dough, it produces a
much more speedy fermentation than that obtained
from leaven, and the bread is accordingly much
lighter, and, unloss it rs improperly prepared, is

i never sour,

Having thus bfieﬂy touched upen the different

! kinds o:” bread, we now pass on to its preparation,

which we shall divide into three kinds; Ist, un-
leavened hread, 2d, leavened bread, and 3d, car-
bonic bread. T

Ist.—Unleavened bread is that which the Jews
eat during their passover; the custom was iittro-
duced in remembrance of their hasty departure
from Egzypt, when they had ‘not leicure to bake

t leavened, but took the dough before it was ferment-

ed, and baked unleavencd eiked.' In Roman Ci-
tholic countries it is still used, and is prepared with
the finest wheaten flour, mioistened with water, and
pressed between two plates,” graven like wafey
moulds, being first riibbed with wak to prevent the
plate from sticking, and when dry it is used. '
The common'method of making unleavened bread
is ag follews :—Put a peck of flonr into a kneading-
trough, three ounces of salt, aund a sufticient ‘quan-
tity of warm water; knead taiem well together till
intimately blended, their roll the: dough out into
thin cakes, and bake them in « quick oven, in ordex
to render them more porous, taking care to turn
them during baking.- o :
To wake Arabian bread, from M. Neibuhr's
Travels.—The modes of making bread are different
in different parts of Arabia : but the following man-
ner of pounding the gmin,(l;ov. ever troublesomne,
is
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is in most general practice, and eonsidered plea-
santer to the taste than meal, that has been ground
in a mill. In the first Elaco, two stones are pro-
eured, one convex, and the other concave ; the grain
i# then placed on the lower one, and a man bruises
it till it is reduced to a meal ; it is then mixed up
with water, and divided into small eakes. In the
mean time, an earthern pot, glazed on the inside,
is filled with charcoal and set on the fire, and when
it is sufficiently heated, the cakes are laid on the
outside of it, without removing the coals, and in a
few minutes the bread is takei off, half roasted and
eaten hot,

The wandering Arabs of the desert, when they
have not this convenience, use a heated plate of iron,
or a gridiron, to hake their cakes ; and when these
are wanting, they roll the dough into balls, and put
it into a fire of camels’ dung, where it remains
covered up till it is sufficiently penetrated by the
heat, Bad as this bread is, it 18 better than the
durra bread, which is in general use among the
common people; it is made of coarse millet, knead-
ed up with camels milk, oil, butter, or grease,

unded together, and then baked in the embers.

. Neibubr, observes, that he could not eat this
bread at first, but the people of the country being
accustomed to its use, prefer it to barley bread,
which they think too light.

2d. Ofleavencd bread.—This operation consists
in keeping some paste or dough till the acetous fer-
mentation fakes place, when it swells, rarifies, and
qcquires a-seurish and rather disagreeable taste.
This fermented dough is then well worked up with
some fresh dough, which is, by thut mixture and
moderate heat, disposed to a similar but less ad-
vanced fermentation than that above mentioned.

“® By this fermentation the dough is attenuated and
divided, air is introduced, which being incapable of
disengaging itself from the tenacious and solid
aste, fornis it into small gavities, raises and swells
it; hence the small quantity of fermented paste
which disposes the rest to ferment, is called the
little leaven. oo

When the dough is thus raised, itis in a proper
state to be put into the oven; where, while it i3
baking, it dilates itself still farther by the rarcfec-
tion of the air, and forms a bread full of eyes or
cavities, conscqueutly light, entirely ditferent from
the heavy, compact, visous, and indigestible masses
made by baking in fermented dough. :

It often happens that bread made with leavene
dough, acquires a sourich, and disagveeable taste,
whieh is said.to proceed from too great a quan-
tity of lcaven, or from leaven in which the fermen-
tation has advanced too far. This circumstance
was explained in the last chapter, where it was
stated, that unless the principal of acidity is gene-
rated, it will not ferment at all. Ilowever, as it
is a subject that deserves particular investigation,

we propose, in the following experiments, to enquire
if this disagreeable flavour, when it does occur, can
be counteracted.

Mr. Edlin took one pound of wheat flour, and put
it into a kneading trough, and mixed it up into a
paste with eight ounces of water, at the temperature
of 653 of Iarenheit’s Thermometer. Thisimixture
was placed in 76 degrees of heat. In twelve hours
no apparent change had taken place; but, on ex-
aminmg it at the end of twenty-four hours, he ob-
served several bubbles of air, which increased in
number on kneading the dough, and on introducing
the therinometer, it stood at 70, 1-fourth, an increase
of 5, 10-fourths in the heat, in consequence of the fer-
mentation.

At the expiratien of thirty six hours he found this
little leaven in a complete state of fermentation, and
much thinner than on the preceding day; it was
also of a sourish taste. Ile then added three pounds
more flour, one ounce of salt, and a pound and a
half of water, by weight; the whole was kneaded
for about half an hour, and left to ferment again for
six hours longer.

It was then made up intoa proper consistence
for baking, which required eight ounces more flour;
and in weighing the whole, it turned out exactly
six-pounds, the quantity used in the experiment.
His reasons for determining its weight was, to as-
certain whether, during fermentation, any sensible
quantity of air was absorbed.

1t was now divided into six equal portions, and
made intoas many loaves, 'These were placed in -
the oven, and after remaining in that situation half
an hour, they were found to be siifficiently baked.
This is known by tapping with your finger on the
bottom crust, and when done, the sound emitted is
sonorous, but if not baked enough, dense. Itisa
sound difficult to be understood, and can only be
learnt by practice.

The loaves were removed from the oven, taken
off the tins, and placed on a board ; one of them was
wrapped in flannel, while the others were exposerl
to theair. When cold they where all weighed, and
turned out five pounds two ounces, fourteen ounccs
less than when they were put into the oven, and ten
ounces more than the flour used in the experiment.

On weighing the loaf that was covered with the
flannel, and one of the others that had heen exposed
to the air, though they were of equal weight
when taken out of the oveu, yet now the one that
was covered up proved to be four scruples heavier
than the other, making a difference of three quarters
of an ounce m the quartern loaf.

They were both cat asunder, and the bread looked
porous, was tolerably light, and absorbed moisture
readily; but the taste was sourish; it seemed as it
a small quantity of vinegar was added to the dough,
but still it was palatable.

On tasting the crusts, that which had been ce\'(;:
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ed up was crisp and easily masticated, while the |
otherbvlms tough, dense, and in every respect disa-
e. :

In order to make leavened bread without this sour
taste, the following experiment was made.

He took ‘one poundp‘:':f flour, and mixed it up
with eight ounces of’ water, at the temperature of
68°. This was covered up, and set in a warm
place for thirty-six hours, at the expiration of which
time, ke found it in a state of termentation, and

quite sour.—A quart of warm water was added, and :
suffered to stand for twelve hours more: the clear

liquor was then decanted off, which had a taste si-
milar to diluted vinegar, anda smell not unlike that
emitted from an old pickle jar.

Twenty grains of prepared kali was then added
to this liquor, which occasioned an eftervescence si-
milar to that ohserved in preparing saline draughts.
When subsided, as it still continued sour, the like
(\;lcantit was again added, which entirely destroyed
the acidity; but to be convinced, by a chemical test,
a raper was introduced dipped in tincture of turu-
sol, which it no longer turned red.

It was now evaporated to the consistance of ho-
ney, and put by for the night ; in the morning cry-
stals of acetated kali were observed.

From the result of thesec experiments, it may,
with J)robability, be concluded, t!:at, in making lea-
vened bread, one ounce of vinegar is generated from
a pound of flour during the fermentation of the little
leaven ; but as this acid is not necessary, and indecd
ought not to be present in good bread, it will be
worth while to enquire by what means it might be
destroyed, without impeding fermentation.

To one pound of flour was added a sufficient
* quantity of warm water; this was suifered to fer-
ment as the last (having ascertained the quantity of
vinegar gencrated in a pound of flour) forty grains of

repared kali were mixed with a little warm water
and aided to the leaven; on kneading it togecther
an instant increase oi bulk was observable, during
which time , the carbonic acid gass, or the principles
of yeast was extricated; to prevent its escape, the
dough was sprinkled with a little flour, and covered
up with a cloth.

Two hours after it was found to be amazingly in-
creased in bulk, and much more porous than common
leaven. Another pound of flour, and a quarter of
an ounce of salt were added, and alter standing two
hours to prave, it was divided into two loaves, and
put in the oven. ’

On comparing it when baked with a loaf of lea-
vened bread with thie same quantity of flour iniit, it |
appeared considerably larger ; and on cutting it the
bread was much lighter and more spungy than com-
mon leavencd bread, withiout the least acidity.

70 MAKE LEAVENED BREAD, BY THE HON. CAP-
TAIN COCHRANE.
Toke a picce of dough, of about a pound weight,
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and keep it for use, it will keep several days very
well. Nrix the dough with some warm water, not
very hot, and knead it with some flour to ferment
and spunge; then take half a bushel of flour, and
divide it into four parts; mix a quantity of the flour
with the leaven, and a sufficient quantity of water to
make it into dough, and knead it well. ~ Let this re-
main in a corner of your trough, covered with flan-
nel, until it ferments and raises properly ; then dilute
it with more water, and add another quart of the
flour, and let it remain and rise. Do the same with
the other two quarters of the flour, one quarter after
another, taking particular care never to mix more
flour till the last has risen properly. When finish-
ed add six ounces of salt, then knead it again, and
divide it into eight loaves, making them broad, and
not so thick and high as 1s usuaﬁy done, by which
means they will be better soaked. ~ Let them remain
on the board to rise, in order to overcome the pres-
sure of the hand in forming them; then put them in
the oven, and reserve a piece of dough for the next
baking. The dough thus kept, may with proper
care be prevented from spoiling, by mixing from
time to time small quantities of fresh flour with it.

3d. Of Carbonic bread.—The invention of beer,
furnishes a new matter useful in making bread; this .
is the froth or yeast formed on the surface of these
lig:tors during fermentation.  When it is mixed with
the dough, it rises better and more quickly than
ordlnary leaven, and by means of this the finest and
lightest bread is made.

Bread well raised with yeast, and baked, differs.
(rom the preceding kinds, not only in being less
compact, lighter, and of a more agreeable taste, but
also in being more miscible in water, with which it
does not form a vicous mass, which is of the great--
est importance in the progress of digestion, as al-
ready observed.

There are several preparations of this kind of
bread, made not only with wheat flour, but also-
with barley, rye, oats, buck-wheat, maize, rice,
beans, and potatoes, the principal preparations of
which will be detailed in th)eir proper orders..

The common family way of making bread.—To
half a bushel of flour add six ounces of salt, a pint
of yeast, and six quarts of water, that has boiled; in
warm weather, put the water in nearly cold, but in
winter, let it be as warm as the hand can be endur-
ed in it without capsing pain. This is deemed a
good proportion, and thc mode of proceeding is as:
follows :—

Put the flour into a kneading trough, or other
vessel used for that purpose, und make a hole in the
middle of the flour, put the water into it; to which,
add the yeast and salt, stir them together, and mix
up the flour with it till the dough becomes of a very
thick consistence. Cover the whole up warm to
termeit and rise, particularly in cold weather;
this is called setling the sponge and on a due ma-
nagement
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nagement of this part of the buiincss, depends the
goodness of th» bread.

After letting it lie in this state an haur and a half]
more or less according to the state of the weather,
knead it well together, be not sparing of labour, and
afterwards lay the whole thick at one end of the
kneading trough, and let it lie some time longer
covered up.  During this part of the process, the
oven must be heated; when that is effected, and
properly cleansed from ashes, cinders, &c. make the
‘Dread into cight loaves, and place them in the oven
as expeditiously as possible, observing to leave a
litile fire on one side of the mouth of the oven, to
give light while setting, and also to prevent the
external air from cooling it. Stop the oven up
¢lose, and draw the bread out when baked. The
proof ot’ its beiirg well fermented and baked, will
appear on putting a slice in water; if itis good
bread, it will dissolve entirely inte a paste, in the
course of a few hours, without rendering the water
turhid or mucilaginous. .

To make Trench bread.—Put a pint of milk into
three quarts of water: in winter fet it be scalding
dot, but in summer only milk warm. 'Then take a
«quarter of a pound of salt, ard a pint aud a half of
- good ale yeast; stir.it into the milk and water, and
then with your hand break in a little more thana

(luarter of a pound of butter ; work it well till it be
elissolved, then beat up two eggs ina bason, and
stir them in. Take about a peck and a half of the
finest wheaten flour, called Hertfordshire whites,
and mix it with your liquors. In winter yonr dough
must be pretty stiff, but more slack in summer, so

“that you may use a little more or less flouraccording
to the stiffuess of your dough, but mind to mix it
well, and the less you work it the better. You
must stir the liquor into the flour as youn do for pie-
crust, and after your dough is made, cover it with a
cloth. and let it lie to rise while the oven is heat-
ing. Make it np into bricks or loaves, and put
them iuto the oven; when they have lain about a
quarter of an hour turn them to the other cide, and
let them lie a quarter of an hour longer. When
done, do not cover them up us bread usually is, but
feave them on the board till they are cold, “then
chip them all round with.a knife, which will be bet-
ter then rasping, and make them look morve spongy,
and of a fine vellow colour; whereas the rasping
tskes off that fine vellow cclour, and makes the
bread Yook too =mooth.

TU MAKE BROWN WHEATEN EREAD, BY SIR

: JORN CALL.

Suppote a Winchester  bushel of goed wheat
weighs fiftv-ngie pounds; let it be sent to the mill
aud ground mmrully down, including the bran, the
sreal will - then weigh fifty-eight pounds, for not
more than a pound will be lost in grinding; it
must then be mixed up with water. yeast, and salt,
and the dough weighed before it i< put, into the
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oven, which will appear to be eiglty-dight pounde.
Let it be divided into cightcen loaves, put mnto the
oven, and thoroughly baked ;. after they are drawn
ont and left two hours to cool, they will weigh
seventy-four pounds and a half.

The bread thus made will be found excellent, and
fit for any houschold use; and was the broad bray
taken out, of which there may be about five pound:
in a bushel of wheat, thus manufactured, it would
produce sixteen loaves and a quarter. '

TO MAKE BREAD WITH ALT, THE BRAN ADDED

TO IT, BY T. BERNARD, ESQ.

Take seven pounds of bran and pollard, and four-
teen quarts of water; boil the whole very gentjy
over a slow fire. When the mixture begins to
swell and thicken, let it be frequently stirred, to pre-
vent its burning to the bottom or sides of” the pan.
With two hours boiling it will acquire the consix-
tence of a custard pudding ; then put it into a clear
cloth, and twist it until the liquor is squeczed
out ; with a quart of which mix three pints of
yeast, and set the sponge for twenty-eight pounds of
flour. The bran and pollard, which, when the L-
quor has been squeezed out, is above four times its
original weight, before it was boiled, is then to be
set near the five, in order that it may be kept warm.
In about two hours the sponge will be sufficiently
risen, upon which the bran and pollard, (then luke-
warm, but not hot, and into which is to be sprinkled
about half'a pound of salt ), should be mixed with
flour, aud the whole kneaded up.very well together.
with a quart of the bran liquor, and 1t should then
be baked for two hours and a quarter in a common
oven.

'I'he produce weighed, when cold, will be balf as
much again as the same quantity of flour would pro-
duce in the common way, without the addition of
bran. Most of the objections to the use of bran in
bread, appear to be founded on a presumption, that
no mode of preparation will make any ditlerence in
the degree of nutriment to be derived from it as a
food. Though the subject is as yet but little under- -
stood, vet we have gone far enough to ascertain the
fact, that in most kids of grain some increase of’
the ordinary nutritive power may be produced by
culinary process; the very making of bread afford~
an example of this increase. lg rice it is very
great, and in barley meal, particularly vhen used
i soup, its increased power of nutriment may be
extended to a surprising degree; as it is 10w
well known, that rice, when iicreased by water to a
solid substance of five times its original weight, or
by the addition of milk, to eight times what it
originally weighed, is converted from' a hard in-
digestible  grain, into a  wholesome nourishing
food. - )

To make pan bircad.—Put a peck of fine flour
into a wooden bowl that has been previously warm-

| ed; let it stand before the fire for abont un hour,
then
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then mix up a sufficient Tnantity of salt and yeast
with warm water, and make up the bread at once.
Cover it with a cloth and let it stand before the fire
for about three hours; then make it up into loaves,
and put it nto earthenware pans, and set them in |
aquick oven. When well soaked, and nearly done, |
the bread must be taken out of the pans, and set on !
tins for a few minutes that the crust may brown, i
they must then be taken out,and wrapped in flannel,
and when cold rasped.

Bread made in this manner, is much lighter than
the common baker’s bread, and when cut, puts on
the appecarance of houey-comb. 1t is necessary to
remarﬁ, that the dough must not be so stiff as usual.
T0 MAKE BREAD THAT WILL NEVER BE BITTER,

BY MR. JAMES STONE.

It frequently happens, in the summer season,
that the brewers, in order to prevent their beer from
turning sour, are obliged to use more hops than usual;
the consequence is, that the yeast is \eldy bl’ts«-r,'an.d
gives a disagreeable flavour to the bread. 'T'o obvi-
ate this inconvenience, Mr. Stone has recommended
the following method of raising a bushel of flour
with only a tea-spoonful of yeast. o

If you want to bake a bushel of flour, put it into
your kneading trough, then take abont three quar-
ters of a pint of warm water, and one tea-spoon full
of yeast. Stir it, till it is thoroughly mixed with
the water ; then make a hole in the middle of the
flour, large enough to contain two gallons of water.
Pour in your small quantity ; then take a stick, and
sir in some of the flour, until it is as thick as you
would make for a batter pudding; then strew some
of the dry flour over it, and let it staud for an hour,
Then take a quart more of warim water and pour |
in, and with your stick stir in sowe more flour,
until it is as thick as at first; then shake some
more dry flour over it, and leave it for two hours
longer, when you will find it rise and break through
the dry flour again : you may then add three quarts
or a gallon of water, and stir in as before directed,
wking care to cover it with dry flour again, and in
about three or four hours more, you may mix up
your dough, and cover it up warm. In four or five
bours more, you way make it up into loaves, and
put it into the oven, and your bread will be as light
as if vou had used a pint of yeast.

It " does not require above a quarter of an hour
longer than the usual method ofbaking, forthere is no
time lost but that of adding the water several times,
and the bread is always good and never bitter.

TO MAKE WHEATEN BUIAD, AS PRACTISLD BY '
THE BARKERS. )

Mr. Edlin wishing to obtain every information on
this subject, procured access to a bakchouse, and has
given us the foilowing uccount,

¢\t three o’clock they prepared to set the sponge,
for which purpose, two sacks of houschold four were

0
'

earefully sified through a brass wire sieve. The
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following mixture was theu prepared. Two ounces
of rockey which is a solution of alum * was first put
intoa tin vessel with a little water, and dissolved
over the fire, which bakers call liquor; this was
poured into the seasoning tub, and ‘nine pounds of
salt was thrown in, over which they poured two
pails fullof hot lignor; when cooled to 84° of Fa-
renheit’s thermometer, six pints of yeast were added ;
this composition was then stirred well together,
strained through the scasoning sieve, and -emptied
into a hole madein the flour, when it was mixed up
with it to the consistency of thick batter. Some
flour was sprinkled over the top, when it was cover-
ed up, to keep in the heat. This operation is called
setting quarter sponge. '

In three hours, two pails full more of warm liquor
were stirred in, and the mass covered up as before.
This is termed setting half sponge.

Five hours afterwards five more pails of warm li--
quor were added,and when the whole was intimate-
ly blended, it was kneaded for upwards of an hour.
The dough was then cut into pieces, and thrown
over the sluice board, and penned to one side of the
trough ; some dry flour being sprinkled over, it was
left to prove, till about three o’clock in the morning,
vhen it was again kneaded for the space of halfan
hour. The dough was taken out of the trough, put
on the lid, and cut into pieces. It was then weigh-
ed, and four pounds fifteen ounces was allowed for
each quartern loaf, the baker observing, that a loafof
that size, loses from ten ounces and a half to eleven
ounces, while in the oven. It was then worked up,
and the scparate masses were laid in a row till the
whole were weighed, and, on couating them after-
wards, he found they were equal to one hundred and
sixty-three and a half quartern loaves; but this cir-
cumstance is variable, as some tlours kneaded better
than others. ‘

It should have been mentioned that the fire was
kindled at two o’clock,and continued burning till
nnlar four, when the oven was cleansed from dirt and
ashes, .

T'he bread being put in, the oven was close stop-
{:ed, till seven o’ clock, when it was opened, and the-

read withdrawu,

TO MAKE ROLLS, A8 PRACTISED BY BAKERS,

‘The flour was sifted and mixed in the same man-
ner as was done for the bread; at half past six o’clock
they were moulded up, and aslit was cut along the
top of each with a knife; they were then set in rows,
on a tin, and placed ina proving oven to rise, till a

quarter

* This practice, though general, ought to he discarded, as it pro-
duces obstinnte costiveness, and the late Dr. Lake, in his treatise on
the diseases of th. viscera, asserts fram bis own kpowic ize, that
jalap is often introduced to counteract the astringent quality of the
alum. It i(rpropcr to add, that there is a very beavy penalty e»
tuis specics of adulteration,
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quarter of an hour before eight o’clock, when they
were drawn, aund set in the oven, which was closed as
Lefore: at eight o’clock they were taken out, and
were slightly brushed over with a buttered brush,
which gave the top crust a shining appearance, they
were then covered up with flannel till ‘wanted for
sale,
TO MAKE FRENCH ROLLS.

Put a peck of flour into a kneading trouch, and
sift it thronzh a brass wire sieve, then rub in three
quarters of g pound of buatter, and, when itis inti-
mately blended with the flour, mix up with it two
quarts of warm millk, a quarter ofa pound of salt,
and a pint of yeast; let these be mixed with the flour,
and a sufficient quantity of warm water to knead it
into a dough: it-must then stand two hours to prove,
when it may be moulded into rolls or bricks, which
must be placed on tins and set tor an hour i the pro-
ver. They must then bz put into a brick oven for
twenty minuntes, and when drawn, rasped.

TO MAKE HOUSFHOLD BREAD, AS PRACTISED
BY THE BAKERS.

Household bread undergoes the same prepara-
tion as wheaten bread, with this difference, that,
anstead of being made with fine flour, it is made of
wn infervio:r sort, called seconds flour, und the loaves
instead of being marked with a W, are marked with
an H; and bakers neglecting this distinction are
liable to be fined ; but like all good laws, it is some
times evaded, by mixing the two flours together,
and making the mixture into white bread, w ich is
-eoloured with chalk or whiting, that the fraud may
not be detected. '

To MAKE STANDARD WHEATEN BREAD,

Send a quarter of wheat to the mill, and let it be
=0 ground that the flour shall weigh three fourths of
the wheat from whence it was made, without any
mixture or addition ; then let it undergo the same
weparation as that for wheaten bread, observing
before the loaves are put into the oven, to mark
them with the letters S W,

SUBSTITUTES FOR WHEATEN BREAD.

Since wheat forms our principal support, it is not

~to be wondered, that from time to time attempts

have been made to discover a substance that would
altogether, or in part, supply its place ; and we feel
much pleasure in saying, that the enquiry has been
<0 far successtud, that were the public to avail them-
#elves in times of scarcity, of the advantages of these
discaveries, it would very much contribuite to lessen
$he consnmption, and consequently the price of this
staff of life.

‘The subject of this enquiry is at this time more
particulariy importunt, owing {o the excessive high,
and increasing price of wheaten-ilour: and we most
carnestly recommend to ail, at tcast to avail them-
selves of the advantages wiich these experiments,

which we are about to lay before them may atford, |
and (o such as have leisure for the farther prosecu- j| it can possibly be brought to. -

BAKING.

tion of a subject, to the importance of which, every
other pursuit seems trifling. :
The Board of Agriculture, anxious to know what.
quantity of flour each of the following sorts of grain
would produce, caused a hushel of each sort to be
purchased, and ground for their inspection, the re-
sults of which are as stated in the following tables.

Q_I_lf}_l)ll_s!lel of

. ‘ N
Weizhed,  [¥Weizht of Flour. Weight of Braa.

Graio.
Barley 4Glh. | U8lb-10toz.: 5lb. 104ez.
« Buck Wheat 464 58..9 5..5
Rye I7% 45..0 9.. 5%
- Maize 33 44. .0 8..10¢f
! Rit‘e ()!5 60..0 e o0 0 e
QOats Sx% Q5.5 13..10%
 Beans 57% 43. .5} 12.. 0
Pease (1153 47..0 12.. 5
- Potatoes b8 8 . .0 tscen e e

This estimate was made when the price of the
several articles were as foilows :—in the first columu
is the price of the grain, and in the second the price
rer pound of each kind of flour, the bran is generai-
y considered as an equivalent for the grinding.

Grain. Price per bushel. Flour per pound.
Barley 5s.. .6d. 0s.. .} 4d.
Buck Wheat| 6 ..0 0 ..14
Maize 7 ..6 0 ..2
Rye G ..6 0 ..It
Rice 23 .0 | 0 ..4
Oats 4 ..0 0 ..1
Beans 5 ..6 0 ..l
Peas 10 ..0 0 ..3%

Barley is employed as a part of diet in many
parts of this countrv. Next to wheat, it is the most
profitable of the farinaceous grains, and when mix«
ed with a small preparation of that flour, makes as
light, and as gond bread as that grain, and infinitely
clieaper; but bread made of barley flour is not se
spongy, and feels heavier in the hand than wheaten.

! But this is no proef that it is not equally nutrici-
! ous, as it is a well kuown fact, that thousands of the

heulthiest and most robust peasants of this country,
never taste any other bread than that prepared trom
this orain.

It is necessary to remark, that in grinding barley
to flour, the French stones should be used in pre-
ference to any other, as experience has ascertiined
that they produce fiour of a brighter colour, and
preserve what the bukers term, the lite of the flour;
and they arc ol opinion, that barley ground with
these stones, raises the bread to the greatest height

\ No
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No chemical analysis has yet been made to ascer-
tain the composition of barley flour, but we have
every reason to believe, that it is either destitute of
the glutinous substance of wheat, or posgesses 1t in
avery trifling degree. With respect to the starch,
on which its nutricious properties principally de-
peund, that consists of the most considerable part of
the grain: and there can be no doubt, from the
facility with which it is converted into malt, that the
saccharine extract is more abundant than in wheat.
Supposing this statement to be correct, whoever
requires a light porous bread to be made from bar-
ley, will find it necessary either to add some of the
glutinous substance of wheat, which may be obtain-
ed at the starch manufactories ; or what is common-
lv practised, a certain proportion of fine wheaten
flour. Other substances are sometimes made up
with barlcy into bread, but that bread must necessa-
rily be heavy, unless it contains this peculiar gluten,
without which, no light porous bread can be made.
To remedy this defect, it is always-best to set the
sponge with wheat flour altogether, as barley flour
does not ferment readily wig:3 yeast, and add the
barley flour, when the dough is going to be made.
Bread made in this way requires to be kept a lon-
ger time in the oven than wheaten bread, and the
Leat should also be somewhat greater.

TO MAKE BARLEY BREAD, BY SIR J. CALL.

Take forty-four pounds of barley meal, and let it
be kneaded up, into dough, with water, yeast, and
nalt, and divided into eight loaves; when thorough-
lv baked, drawn out of the oven, and left two hours
to cool, they will weigh about sixty pounds,

This barley bread is very good, and is such as is
eaten by many of the farmers in Devon and Corn-
wall, by most of the labourers in husbandry, and
by alimost all the miners, even when wheat was
much more plentiful, and not above haif the price
it was during the season ot scarctiy. .

TO MAKE MIXED BREAD, BY.DR. PENNINGTON.

Take fourteen vounds of barley flour, and the
@me quantity of pulp of potatoes, which is pre-
pared by paring the potatoes, and ti:cn grating them
down into an earthern vessel, and pouring water
wpon them. 'This must be ponred oft in aboat three
hours, as it has a dizagreeible -earthy taste, and
fresh water poured or, which, when changed, will
be found nearly clear and insipid.  The puip must
then be taken ont and put in a sieve, that tie water
may drain from it, and when tolorably dey, it will
Le Gt to mix with the flour. Let it he hneaded
up inito a dough with warm water, and a sufficient
quantity of yeast and salt, and afier standirg the
u=ual time to prove, they will be found to weigh
twenty-eight pounds,

Anotker method of making mixed bread, is, to
sake two pecks of barley flour, and one peck of rice
flour. Let these be kneaded up into a dough; and
baked in the usua! way, when they will be found to

~

l it should burn.
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produce a very good and nourishing bread:
TO MAKE MIXED BREAD, FROM THE REPORTS OF
THE BOARD OF AGRICULTURE.

Take four bushels of wheat ground to one sort of
flour, extracting only a very small quantity of the
coarser sort of bran. Add three bushels and a half
‘of barley flour, bolten through a twelve or fourteen
shilling cloth; then mix them up into a dough, in
the usual manuner, with salt, yeast, and warm water,
. and let it be divided into half peck loaves, and put
" into the oven, which must be made hotter than for

wheaten bread. Let them remain in three hours
*and a half, when it will be found a very nourishing
. good bread.

Buck-wheat is so little used as an aliment in this
country, that there is little opportunity of studying
its effects ; but ,from all appearance, it has the com-
mon quality of the other species of grains. A con-
siderable quantity is annually grown in Norfolk ;
but, it isprincirally consumed by swine and poul-
try, both of which it fattens quick and well. Ia
France, particularly in Britany it is much used,
and is there accounted a very wholesome and nou-
rishing grain; and when properly ground, makes
an agreeable and nourishing bread.

A peculiuril{ attends the management of this
grain at the niill, which, if not attended to, the flour
wiil not make a bread that is any way palatable.
The following account of the mode of using and
grinding buck-wheat, in Britany, was communicat-
ed tothe Board of Agriculture, by an intelligent
emigrant from that province. In the first place, if
the heat of the sun 18 not sufficiently powerful to
cure 1t properly, it must be dried in a kiln, and
then as much’ is sent to the mill as is wanted for a
fortnight, or three weeks at the farthest. The mil-
ler is carcful to grind, in the first instance, so as to
scparate the meal and the bran from the black, hard,
and triangular hnsk, without grinding it down ; for
this purpose, he places the stones in ruch a manner
as only to press lightly, which, takes off the husk, a
process termed ruuning it through the mill-stones.
I'he farinaceons part of the grain is then easily
separated from the husk, by winnowing, 'This pro-
cess being over, he proceeds with his grindipg and
dressing, the sae as with any other gruin,

TO MAKL BUCKWHEAT BREAD, FROM THE RE-
PORTS OF THE BOARD OF AGRICULTURE.

Take a gallon of water, set it over the fire, and
when it boils, let a peck of the flour of huck-wheat
be wixed with it by degrees, keep it constantly stir-
"red, so asto prevent any hunips trom  being formed,
“till a thick batter is made like ‘that of Scotch or
Yorkshire pottage. Some salt must be added, tien
sét it over the fire, and allow it to boil an hour and
~a half.  'T'he proper proportion for a cake is then to

be poured mto an won kettle that hangs over the
+ fire, and haked, taking care to turn it frequently, lest

. To
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TO MAKE MIXED BREAD FROM THE REPORTS OF
THE BOARD OF AGRICULTURE.

Take a peck of the flour of buck-wheat, mix it,
and boil it with water, as before described. While
this process is going on, let a Xeck of wheat flour be
put in a kneading trough, and rather more than the
usual proportion of yeast mixed with 1it. 'When the
batter is boiled enough, it should be taken off the
and fire, when cooled to the degree of blood heat,
should be poured into the trough, with the wheaten
flour and yeast; the whole should now be well
kneaded, and stand two hours to prove, when it is
to be divided ‘into loaves, and baked, remembering
to keep it in the oven rather longer than wheaten
bread. .

Bread made in this manner can be safely recom-
mended, as certainly, atleast not less nutricious,
and perhaps more palatable when properly baked, .
than any other; but to have it light and good, re-
gquires some experience, otherwise it will be com-
pact and heavy. o

Rye is a grain, whose cultivation is not much en-
couraged in this kingdom, but, in the northern parts
of Europe it is much used, and considered as nou-
rishing food. Bread made of this grain alone, 15 of
a dark colour, and sweetish taste. In some parts
of this kingdom, a mixture of rye and wieat is
.reckoned an excellent bread, and is esteemed more
‘wholesome than that which is made from wheat
alone, and as it is well known to be a nutricious
grain, its consumption cannot be too strongly re-
eommended. :

. TO MAKE MIXED BREAD.

Take a peck of wheat flour, and the same quan-
tity of rye flour ; let these be kneaded together with
a sufficient quantity of yeast, salt, and warm water.
1t should be covered up warm for two hours, to fer-
ment, and then divided into loaves, and baked in
the usual way.

TO MAKE A GOOD HOUSEHOLD BREAD, FROM TIHE
" REPORTS OF THE BOARD OF AGRICULTURE.

Suppose a bushel of rye to weigh sixty pounds,
to that add fifteen pounds of rice. This, when

ound down, and only the broad bran taken out,
which seldom exceeds ﬁyve pounds for that quantity.
is thus prepared for household use. )

Take fourteen pounds of this flour, a sufficient
quantity of yeast, salt, and warm water, and let it
be made up and baked in the usual way, and it will
be found to produce twenty two pounds weight of
bread, which is a surplus of three pounds and a half
in fourteen pounds, over what is usually produced
in the common process of converting household
wheat flour into bread. . \

Respecting maize, no direct experiments have yet
been made to ascertain its component parts; as it
possesses but little sweetness, and does not ferment
with yeast, so as to make a light bread; we may
eonclude, that it either wants the saccharine princi-

-
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ple, and the glutineus substance, which render
wheat so susceptible of fermentation, or that it pos-
sesses them in a very small degree ; at the same time
it affords an abundant quantity of starch of the best
quality, the imperfections of which may be easily cor-
rected by adding a proportion of wheat flour to it,
when it may be fermented into a perfect bread.

Rice is a hard grain with a coarse white husk,
somewhat resembling barley, only whiter, and much
harder. I'rom the tedious and defective manner in
which it is cleaned from the husk, t'ie Board of Ag-
riculture are of opinion’that it might be obtained.
at a much lower price if imported with the husks on;
for from the perfection of our machinery, it might be
eleaned at amuch less expense than by manual la-
bour.

The art of making bread from rice, though much
spoken of, scems to be very little known. n the
rice is reduced to flour take as much of it as you
think necessary and put into a kneading trough; at

| the same time heat some water in-a saucepan, and

having thrown into it a few handfuls of rice, let them
boil together for some time; the quantity of rice
must be such as to render the water very thick and
glutinous. When this glutinous matter is a little
cooled, it must be poured upon the rice flour, and
the whole well kneaded together, adding thereto a
little salt, and a proper quantity of yeast. The
dough must then be covered with warm cloths, and
suffered to stand till it rises. During the fermenta-
tion, this paste, which, when kneaded, must have
such a proportion of flour as to render it pretty firm,
becomes so soft and liquid, that it seems impossible it
should be formed 1nto bread, and must be treated as
follows.

When the dough is rising, the oven must be heat-
ed,and when it 15 of a proper degree of heat, takea
stew-pan of tin or copper, tinned, to which is fixed a
handle of sufficient length to reach to the end of the
oven. A little water must be put into this stew-pan,
and then it 1s to be filled with the fermented paste,
and covered with cabbage leaves or a sheet of paper.
When this is done, the stew-pan is to be put into the
oven, and pushed forward to the part where it is 1n-
tended the bread shall be baked; it must then be
quickly turned upside down. The heat of the oven
acts uJ)on the paste in such a way as to prevent its
spreading, and keeps it 1n the form the stew-pan has
given it,

In this manner pure rice bread may be made ; it
comes out of the oven of a fine yellow colour, like
[:astry which has yolks of eggs in it. It is asagreea-

le to the taste as to the sight, and may be used like
wheat bread to eat or put in broth.
TO PREPARE BREAD FROM RICE, BY THE MAT-
RON OF THE FOUNDLING HOSPITAL

Boil a quarter of a pound of rice till it is quite
soft; then put it on the back part ofasieve to drain,
and when it is cold, mix it up with three quarters of

a
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a pound of flour, a spoonful of yeast, and a small
table-spoonful of salt. Let it stand for three hours,
then knead it up, and roll it in about an handiul of
flour, so as to make the outcide dry enough to put in
the oven. About an hour and quarter will bake it,
and it will produce one pound fourteen ounces of

white bread, but it should not be cut till it 13
two days old.

To make mixed bread.—Take half a peck of rice
flour, and one peck of wheat seconds flour, mix
them together, and knead the dough up with a suffi-
cient quantity of salt, yeast,and warm water, then
divide 1t into eight leaves and bake it.

To make mixed bread.—Take a peck of rice, boil
over night till it becomes soft, then put it in a pan,
and by the morning it will be found to have swelled
very much. A peck of ‘s)otaoes, should now be hoil-
ed, skinned, and mashed into afine pulp, and while
bot, be well kneaded up with the rice, and a peck of
wheat flour; a sufficient quantity of yeast and salt
should now be added; and the dough left in the
kneading trough two hours to prove; it is then to be
divided mto loaves aud baked in the usual way.

To make oat bread.—T'ake a peck of oatmeal and
an ounce of salt, stir them up into a stiff paste with

warm water, roll it out iuto thin cakes, and bake .

them in an oven or over the embers.

This kind of bread. is much used in Scotland, a-
mong the lower order of people, who, from long cus-
tom, prefer it to the best wheaten bread. In some
witages it undergoes the acetous fermentation, and
isthereby rendered lighter and more easy of diges-
tion ; but the generality of people merely soften their
catmeal with water,and bake it over the five.

TO MAKE MIXED BREAD, BY DRt. R. PIERSON,

Take a peck of oatmeal, the same quantity of se-
conds flour, and haif'a peck of boiled potatoes, skin-
ned and -mashed, let them be kneaded up inte the
dough, with a praper quantity of ycast, galt, and
warm milk; it should then be made up into loaves,
and put intothe oven, where it ig to remain three
hours. :

The bread thus prepared rises well in the oven,
is of a light brown colour, and by no means unplea-
eant flavour: tastiug so little of the oatmeal as to be
taken, by those who are unacquaiunted with its com-
position, for barley or rye bread. It is sufficiently
moist, and if put in a proper place, keeps well for a
week. Bread made in this way is about . eight-
pence half-peany a ji»eck cheaper then wheaten bread ;
which in large familics, will, at the years end amount
to a very considerable saving if it was substituted for
it.

To make mixed bread.—Take one peck of oatmeal,
and the sam+ quantity of rice flour, let these be knead-
ed up with a sufficient quantity of warm milk, yeast.
and <alt, and after standing a proper time to prove,
wili ba found a very palatable and wholesome bread.

Beaus, when dry and husked, are readily bsoke

l

|

L 4
down intoa fine flour of the same nature and proper
ties as the meal of other grains : they have a sweeter
taste, and afford, by proper treatment, a starch equal
to that of wheat ; the flavour of bean flour is disa-
greeable ; but if steeped in water before it is used,
this unpleasant taste will then be hardly perceived.

To make bean bread.—Take a quarter of a peck
of bean fiour, and a little salt, mix them up into a
thick batter with water, then pour a sufficient quan~
tity to make a cake into an iron kettle, and bake it
over the fire, taking care to turn it frequently lest it
should burn.

TO MAKE MIXED BREAD, FROM THE REPORTS OF
THE BOARD OF AGRICULTURE,

Send a bushel of good dry beans to the mill, let
the husks be taken off, and then grind the meal inte-
a fine flour, which if good, will produce a full bushel
of this flour. Let a peck be soaked for three daysin
a pan of water, changing the water every day to take
off its disagreeable flavour; then pour the water
clear off, and put the meal into a sieve to drain;
while this is drying, dput a peck of wheat flour in the
kneading trough, and mix it up with some salt and.
yeast. After it has properly fermented, knead the
bean flour with it into a dough, and after it has stood
a sufficient time to prove, let it be divided into
loaves and baked. ‘ .

To make pea bread.—Take a peck of the flour of’
peas, the like quantity of oatmeal, and two ounces
of salt; knead them up into a stiff paste, with warm.
water, let it be rolled out into thin cakes, and baked
over the embers,

To wake mixed bread.—Take four pounds of
flour, steep it in water, as divected for beans, then
knead it uwp with four pounds of potatoe flour, and
double that quantity op seconds wheat flour, which
has been previously fermented with yeast, and a
proper quantity of salt, and let the dough stand te
rise, when it must be divided into foaves, and
baked, .

'T'o reduce potatoes to flour.~Put a bushel of
kidney potatoes into a large tub, and clean them
from the dirt, afterwards scrape them clean with &
brush, and let them be rasped into a pnlp, on a
bread grater, into a hair sieve, that is placed over a
broad deep pan. Lot some water be poured occa-
sionally, by one person, over the pulp, while ano-
tier stirs it with his hand ; the water in its passage,.
carries the starch with it, which is deposited at {le
bottom of the pan. Afler standing a night, the
water is poured off, and the starch remaining be-
bind is taken out and put into conical baskets like
those used for salt, covered with cap paper, and
hung in a stove to by a gentle heat, [t1s then
ground in a hand mill, and passed through a fine
fawn sieve, wLen it will bave the exact appearance
of starch, be of a beautiful white colour, and is then
ready to make iiito bread. This powder, with the
addition of a small quantity of gum tragacanth in

. Q pewder;
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powder, is in umversal request, as a light gourish- °
ing food for invalids, and, i3 sold in the shops under
the- name of Indian Arrew Root. A bushel of
potatoes thet weighs sixty pounds, if they are mealy
ought to produce, in this way, eight pounds oY flour
at least : and suppoce an acre of good land, well
managed, would yield three hundred busi:els, near
a ton and a quarter of this flour might Le produced
from it. - i

To make potatee bread.—Pare one peck of
potatoes, put them into a proper quantity of water, '
and boil them till they are ro(\uce(é to a'pulp, thes |
beat them up fine in the water they are boiled in,and |,
kuead them with two pecks of wheat flour, with a
suflicient quantity of yeast and salt, into a dough:
cover it upy and allow it to ferment for two hours or
upwards, according to the state of the weather; then
wake it up into loaves and bake them.

To make potatoe bread.—Choose the most mealy
sort of potatocs, boil and skin them, take twelve
pounds, break and strain them througha very coarse
sicve of hair, so as to reduce the roots as nearly as
possible to flour. Mix it up well with twenty pounds
of wheaten flour; of this mixture make and set the
dough exactly in the same manner, as ifit were
wholly wheaten.

TO MAKE POTATOE BREAD, BY P. COLQUIOUN ESQ;

Take tiree pounds of potatoes, put them into a
skillet with cold water, hang it ata distance over the
fire, so that they may not boil; then skin and mash
them, and whilst warm, bruise them with a spoon,
put thew into a dish before the fire to evaporate the
moisture, stirring them frequently, that no part may
grow hard; when dry, take thein up and rub them
s fine as possible Letween the hands, then add nine
pounds of wheaten flour, and with a suflicient quanti-
of vaast, and salt, knead it up as other dough. ~ After
laying a little while to prove, it should be made intwo
vmall loaves aid baked in a hot oven.

‘I'o make acorn bread.—Take a quantity of acorus,

fully ripe, deprive them of their covers and heat thow |

W a paste, let them lie in water & night, and s
or- 1t from them, which denrives tite acorns entire-
iy o their astringency, ‘Then dry and powder the
wews for use.  When wanted, haead it up iuio a
dough with water, and roll 1t out into thin cukes,
wincih ave 10 be Likied over the embers,
FO MAKE CHeSNUT BREAD, BY M. PARMENTIER
Take u peck of Hotre chesnuts, peel the shias ot
them, lot them be bruieed into a paste, dilu c tie
mass with waler, w!ich destroys their astrins-acy,
and strain them through asieve; a wiilky Lquor is
thus cepareted, Wi, on standing, deposits a i
white powder s thiy, on beiug dvied and ground inte
flovr, e doend to be witheut smell or avour. 1t is
thew e e op. sometities by itseil, and not unfre-
g oty waeb an equid portion of wheat tiour, into
“owoss mit and alisde salt,, wid when
o owr, g and palatabie becads

g Ve o
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TO MAKE TURNIP BREAD, BY J. SANDS, ESQ

Boil the turnips till they become soft enough te
mash, and press the water well out of themn ; then
mix therm with an equal weight of wheat meal and
make the dough in the usnal way, taking care to let
the loaves remain rather longer m the oven than for
wheaien bread.

Sea biscuit is a sort of bread, much dried, to
make it keep on long vovages. It was formerly
baked  twice, or oftener, and prepared six months
before the embarkation.

'The process of baking biscuit, for the British na-
vy, is as follows:—and itis equally simple and inge-
nious. The meal; and every otherarticle being sup-
plied with much certainty aod simplicity, large
hnuaps of dough, consisting merely of flour and water
wmixed up topether; and as the quantity is so im-
mense, as (o preclude the possibility of kueading it
by hand, a man manages, or as it is termed, rides a
machine, which is called a horse,  This machine is
a lons roller, about four or five inches in dinmeter,
and about seven or eight teet inn length ; it has play
to a certain extension, by means of a stanle in the
wall,.to which it is connected Ly means of a swivel
making its action like the machine, by which they
cut chaff for horses. . The lump of dough being
placed exactly in the centre of a raised platform,
which is placed directly under the horse ; the man
sits upon the end of the mechine, and literally rides
un and dowif throughout its whole circular direction
till the dough is equally indented ; and this is re-
peated till the whole is spficiently kneaded : at
which times, by the different positions of the line,
large or swall circles are described, according as
they.are near to, or distant frem the centre of motion
of the horse.

The dongh, in this state, is handed over to
second workman, who slices it with a prodigious
knife, and it ix then in a proper state for these ba-

' Xers, who attend the ovens; those are five in nun-

ver; and their diderent departments are as well cal-

©cufated for expediiion and correctiess, as the maks

g of pins, or otiier mechanical employments,

On

“each side of a large table, wiore the dough is laid
g ) <) J

stands @ workmaa : at a sall table near the oven,
stands anotier: a fourth stands by the side of the
avent, to reeeive the bread: and a itk to supply the
peel. By tLis arrungement, the oven is as regularly

Culled: and the whole exercise perfoymed in as ax-

act time, as a witary revolotion.  The man at the
artier side of the targe tabie, moulds ti:e dough,
having previously formed it into small pieces, till it
ar e cpoearance of mafling, although thinner, and
whicl be does two together, witi eack hamd; and as
fast as be arcoaphishes thus task, ke delivers his
work over Lo ¢ .: man on the other side of tie ratile,
who stamps them with a docker, ou botl sides with
a wark. As he rids himself of this work, Le throws

. the biseuits on the suialer table, next the oyeu,

" where
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where stands the third workmin, wheze businessis,, o 11y PrREFPAR TN AND PULSERYATION OV

merely to separate the different pieces into two, and

place them immediately under tKe hand of him who |!

sunplies the oven, whose work of throwing, or rather
chucking the bread upon the peel, must be so exact,
that if he looked round for a single moment, it is
impossible he should . perform it correctly. The
fith receives the biscuit on the peel, and arranges it
in the oven; in which duty he is so very expert,
that though the different picces are thrown at the
rate of reyenty ina minute, the peel is alwuys discn-
gaged in time to receive them separatelv.

As the oven stands open during the whole time of
filling it, the biscuits first thrown in, would be first
haked, were there not some.counteraction to such
an inconvenience. ‘The remedy lies in the ingenuity
ot the man who forms the pieces of dough ; and who,
by imperceptible degrees, proportionally diminishes
their size, till the loss of that time, which is taken up
during the filling the oven, has no wore etlect to the
disadvantage of one of the biscuits, than te ano-
ther. '

So much critical exactness, and nect activity occur
in the excrcise of this labour, that jt is difticult to
decide whether the palm of excellence is due to the
moulder, the marker, the splitter, the chucker, or
the depositor; all of them, lilic the wheels of a ma-
ehine, seeming to be actuated by the same principle.
The business 18 to deposit in the oven geventy hiscuits
in a minute; and this is accomplished with the
regularity of a clock; the clack of the peel, during
its motion, m the even operating like the pendulum.

The biscuits, thus baked, areﬁmpt in repositorics,
which recei ve warmth from being placed in dryving
lofts over the ovens, till they are sufficiently dryv.to be
packed into bags, without danger of getting mouldy ;
and wheu in such a state, they are then packed into

of a hundred weight cach, and removed into
storehouses, for immediate use,

The number of bakehouses beloncing to the
victualling office, at Plymouth, are two, euch of
which contains four ovens, which are heated tw.onty
times a day, and in the course of that time bake a
sufficirnt quantity of bread for 16,000 men,

'I'he graparies are large, and well constructed,
When the wheat is greund, the tlour is cunveved
iito the upper ktories of the bakehouce, whenee it
descends through a triuk in each, immediutely into
the bands of the workmen. :

‘The bakehouse belonging to the victualling office,
ut Depiford, consists of two divisions, and has twelve
ovens, each of which bakes twelve shoots duily; the
quantity of flour used for each shoot, is two bushels,

or 112 pounds, which baked, prodiuce 102 ponnds of |!

biscuit, 'I'en pounds are regularly allowed dn each
shoot, fur skrinkages, &e.  Theallowance of birc it
ia the navy is one pound for each inan per day, so
that one i'tl:c ovens at Deptford; fiwnisnes bread
daily for 2,040 men.

: Y LAST,
To make yeast from potatoes, by J. Kirby, L.

l -Boil
. theroughly soft, skin and mash thew ve
i and put as much hot water on them, as will make «
| mash of the consistency of common-beer yecast, but
. not thicker. Add to every pound of potatoes, two
ounces of treacle, and when just warm, stir in for -
every pound of potatoes, two large spoonfuls of
yeast. Keep it Wwarm till it Las done fermenting,
and in twenty-four hours it willhe fit for use. A
pound of potatoes will make near a quart of yeast;
“and will keep three months. 'T'his yeast has been
found to answer the purpose so well, as not to be
able to distinguish the bread made with it, from
brewers yeast, :
TO MAKF YEAST, BY DR. LETSOM. »
"Thicken two quarts of water, with four ounces of
fine flour, boil it for half an hour, then sweeten it
with three ounces of brown sugar; when almost
cold, pour it witi four spoon-fur!s of hakers yeast
inté an earthen jue, deep cnough foy the termenta-
tion to o on without ruuning over ; place it fora
d:y over the fire, then pour oft the thin liquor from
" the top, shake the remainder, and close it up for
use, first straining it through a sieve. I'o preserve
L it sweety get it ima cool cellar, or hang it Jome
depth in a well. Keep some of this to make the
next quantity wanted.
! TO MAKE YEAST, A$ PRACTISED AT EDINLURGH,
BY THZ HON. CAPTAIN COCHRANE.

Take two ounces of hops, boil them for an hour
m two gallons of water, and while boiling hot, scald
ten pounds of flour, and stir it very well into a

wate ; do this about eleven o’clock tu the forenoon,
ot it wtand till six o’clock in the evening, then add
about a quart of’ yeast, to forward the fermentation,
utd mix them well together. Next morning add as
much more tlour and water suflicient to wake it
mto a dough, und in the afternoon it will be fii for
sotting sponge and baking. Reserve always a piace
of old dough to mix with the new batch, instead af
veast, which is necessary, only the first time to
. hasten the proce«s, .
TIC MUTHOD OF MAKING YEAST, BY MR. GIL-
L1SP1E, A BAKER AT LEITH, WHO U3ES IT IN
PREFERENCE TO DISTILLERS Y FAST.

In the first place you must bave a boiler, cooler,
. vats, and all the apparatus that would be necessary
for a small brewery. 'T'hen take fout bushels of the
best walt, ground-as for beer, and mash it in the
same manner the brewers do, with sixty-two gullons
of water, at the temperature of 180°; let it be close
covered up for two hours, then draw the liquor clear
' off. and pour on the same quantity of water upon

otatoes of the mealy sort, till they ave
smooth;

] the grnins a second time, at nearly*the boilin pgmt.;
! let this stand an hour, then draw it off, and mix it
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1 the coolers with the first wort, and when it is
about blood warm, add four English quarts of yeast,
to produce the fermentation, and after it has began !
to ferment the first time, (the froth running over into
a receiver for the purpose,) throw it back again, and '
when it has fermented again, throw it back a second
time, and it will after the third fermentation, be fit
for use, aswill be perceived by its being of the

thickness that good yeast ought to be. Four bushels .

of malt, made in tlus way, produces about
wenty-four quarts of yeast; it is an expensive and
troublesome way of procuring it, but Mr. Gillispie
finds, that a quart otPji.t will go as far as a gallon of
distillers yeast.

DESCRIPTION OF THE BAKE HOUSE.

The bake house is a manufuctory where bread is
made for sale. In order to render it convenient, it
should be attached to the dwelling house, and have
an inner door opening into the kitchen, and likewise
an outer door opening into a small yard, in which
there ought to be a well or pump, and also, a shed
for piling away faggots. The room should be large
and commodious, and the floor laid with stones or
tiles. On one side should be erected a dresser or
eounter, with suitable shelves about it; on anothera
kneading trough, about seven feet long, three feet
high, two and a half broad at top, and sixteen inches
at the bottom, with a sluice board to pen the dough
up at one end, and a lid to shut down like that of a
box. On the third side a copper that will contain
trom three to four pails of water should be erected,
which is far preferable to the filthy custom of heat-
ing the water in the oven; and on the fourth side
the oven should be placed. A bakehouse built upon
this plan will, perhaps, be as commodious as art can
render it ; but of late years, an alteration has been
made o the manner’ of fittin up the oven and

per, that both may be heateg with the same fire.

In order to comprehend the usefulness of this im-

rovement, it will be necessary to state that an oven

uilt upon the old principle, i¢ usually of an ova
shape ; the sides and bottom of brick, tiles, and
lime, and arched over at top with a door in front ;
and, at the upper part, an enclosed closet with an
iron grating, for the tins to stand on, called the

roving oven. To heat these ovens, the faggots are
introduced and burot to an ash ; it is then removed,
and the bottom cleaned out. This takes up a con-
siderable space of time, during which period a great
deal of heat escapes. A still tarther length of time
is necessary for putting in the bread, and unless
wuch more fuel is expended than is really necessary,
in heating an oven upon this principle, it gets cuilled
before the loaves are all set in, and the bread is,
therefore, liable to fall; a circumstance that una-
voidably renders it heavy. :

‘To remedy this incorwenience, many intelligent
bakers have, within these fow years past, had their
.evens built upen a «olid base of brick and lime, with

-a doar of iron, furnished with a damper to earry off
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the steam as it rises. On ene side of it is plaseda
fire with a grating, ash-hole, and iron door, similar
to that under a copper, with a partition to separate
it from the oven, and open at one end. Over this
is erected a middiing-sized copper with a cock at the
hottom, and on one side of it is placed the proving
oven ; the whole being faced with brick and plaster.

When this oven i3 required to be heated, the
copper is filled with water, and the fire being
kindled with coals, the flaine runs round the oven,
in a circular direction, and renders it as hot as if
heated with wood, without occasioning the least dirt
or ill smell ; and the smoke escapes through an
a‘g,erture, which passes into the kitchen chimney.

hen the coal is burnt to a cinder, there is no ne-
cessity to remove it, as it prevents the oven from
cooling while the bread is setting in, and keeps up a
regular heat till the door is closed. The advan-

_tages of an oven built upon this construction, are so

considerable, independent of the great saving in
fuel, that when its principles come to be generally
known amongst bakers, there is no doubt but that
they will prefer it to those heated with wood.

In great bakehouses, where rolls and French bread
are wanted every half hour, from eight o’clock in
the mormng ti}l eleven, the perpetual oven invented
by Count Rumford, will be found particularly use-
ful; more especially if they are called upon to bake
meat, puddings, and pies, at different hours in the af=
ternoon. At present, after they are done, they are
obliged to keep them warm in the proving oven; but
the crust always becomes heavy, and tze meat sod-
dened : but in one of these perpetual ovens, they
might have such things baked, at the time their cus-
tomers required them, without putting themselves tar
any material inconvenience, and besides, - there
would be this farther advantage attending the bak-
ing, that the eflluvia arising from the different sorts
otg meal would never be mixed, and occasion an ill
taste, as it now does in the great ovens. The follow-
ing is the description given of it by the Count, with
the manner of using it.

In the centre of'a circular, or, rather, a cylindrical
mass of brick work, about eight feet in diameter,
which occupies the middle of a large room on the
ground floor, I constructed a small, circular, closed
five place, for burning either wood, coals, turf, or

at. The diameter of the fire place is about eleven
inches; the grate being placed about ten inches
above the floor, and the top of the fire place contract-
ed to about four inches. Immediately above this
narrow throat six separate canals (cach furnished
with a damper, by means of whici its opening can

be contracted more or less, or entirely closed), go

off horizontally, by which the flame is conducted in-
to six separate sets of flues, under six large plates of
cast iron, which formed the bottom of’ six ovens on
the same leve!, and joining each other by t' eir sides,
which are concealed n the ¢y lindrical mas of brick
work, KEach of these plates of cast ivun, being

the
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the form of an equilateral triangle, they all unite in
the centre of the cylindrical mass ofbrick work ; con-
sequently the two sides of each, unite in a point at
the bottom of it, forming an angle of sixty degrees.
The flame, after circulating under the bottoms of
these ovens, rises up in two canals, concealed in the
front wall of each oven, and situated on the right
and left of its mouth; and after circulating again in
similar flues, on the upper flat surface ot another
triangular plate of cast iron, which forms the top of
the oven, goes off upwards, by a canal furnished with
a damper, into a hollow place, situated on the top
of the cylindrical mass of brick-work, from which it
passes off'in an horizontal iron tube, about seven
mnches in diameter, suspended near the ceiling, into
a chimney, situated on one side of the voom. These
six ovens, which are contiguons to each other in this
mass of brick-work, ave united by their sides, by
walls made of tiles, about an inch and a half thick,
and ten inches square, placed edgwise, and each
oven having its separate canal, furnished with a
register, communicating with the fire place. Any
one, or more of them, may be heated at the same
time without heating the others, or the heat may be
turned off from one of them to another, in continual
succession, and by managing matters properly, the
process of baking may be uninterrupted. As soon
as the meat pies, or puddings are drawn out of one
oven, the fire may he immc:l’iatc]y turned under it,
to heat it again,  while that from under which the
fire is taken, isfilled with other dishes and closed
up.

A detail of the utensils in use, in a bakehouse,
may appear uninteresting; and some of our readers
may think it perfectly unnocv.ssarg; but those bakers
who are solicitous to have good bread, would deem
the subject incomplete, without noticing them. 'The
o llowing are the most useful and indispensible
requisites.

The seasoning tub.—This is of the cize and shape
of the common wash tub, and is intended for mixing
the yeast, salt, and water togetlier, before the sponge
Is set.

¢ seasoning sicve.—'This isa common sized hair
sieve, a:ad i3 used for straining the mixture through,
that is prepared for setiing the sponge.

The warming pot.—This is a large copper pot,
lined with tin, capable of holding two pails full of
water. It is filled and set in the oven to warmn,
before the baker sets his sponge.  These are not in
waisoral uce, s some people use earthern ones;
but this mode of warmmg the water, however ob-
Jeetionable, is daily practived by the most respecta-
bie Lukers in the metropolis.

T hrass-wive sieve.~"This is a large round sieve
ermvered withe a sheet of very fine wove, brass-wive;
its n=e 1: not only to «ift the flour before it is knead-
eid, Lat slio to eteci any lumps, or other impurities
tiat suay be cuntuined i it.
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The pail.

The bowol.

The spade.

These are requisite for a variety of purposes, dand
are of the same kind as are in common use.

The sa't-hin.—This 15 a bin with a lid to it, simi-
lar to a corn-bin. It should hold two sacks of salt,
and is usually placed near the oven, _

The yeast-tub.—'This is a common six-gallon cask,
with a large bung-hole, and cover, and is used for
preserving the yeast.

The dough-knife.—This is usually of the size of a
large carver, with around point and blunt, like a
painters pallet knife. Its use is to cut the dough,
when the baker is kneading it, before he throws it
over the sluice board. It is also used when the
broad is weighed, to divide the different portions:
before they are put in the scales.

Ncales and weights.

The scraper.—This is a small scraper, like a gar-
den hoe, fixed in a short wooden handle. Its use is
to scrape the sides and hottom of the trough, to pre-
vent the dough from adhering and drying there.

Marl:s.—These are four large tin letters, fixed in
a wooden handle. One is marked W. another l. a
third S. W. and the fourth M. ; and every loaf, whea-
ther wheaten, household, standard wheaten, or mix-
cd bread, is obliged in conformity to act of parlia-
ment, to be marked with one of those instruments,
before it is put into the oven.

The rookcr. 'This is a long picce of iron, in shape
somewhat rescrubling the letter L, fixed in a wood-
en handle.—Its use 15 to draw out the asles from all
parts of the oven to the mouth.

The hoe.—This is a picce of iron, similar to a gar-
den hoe, fixed in a haundle, partly wood, and pz{rtly
iron. Its use is to scrape up such dust and loose
ashes as eseaped the rooker.

The swabler.—This is a common pole, about cight
feet long, with a quantity of wet netting fastened to
the end. Its use is to clean out the bottom of the
oven, after the ashes have been removed, previous to
setting in the bread.

Poeles—here are usually four peeles kept in a
bakehouse, viz. the quartern peele, toset in the:
quartern loaves; the half’ quartern peele, for the
half quartern loaves; the drawing pecle, for draw-
ing out the bread; and the peele for placing and

emoving the tins. The quartern peele is a pole
about cight teet long, with a wooden blade; about a
foot wide and sixteen inches lore, fixed at the end
with sivone screws. The lmit'q{mm-m- peele is of
the saine Kind; about half the length, and much
smailer. The drawing peele is a strong pole, ten
foat long, with a blade, thicker, broader, and longer
than the others: the peele for setting in the tins, hag
a strong blade of iron, inctead of wood, which is
fixed with screws into the handle.

1ins.—These are iroﬁ plates of different sizes..

Ther
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The most usual are about an eiglith of an inch thick,
two feet wide, and three feet long. The rolls, pies,
and puddings are put upon these tins and then the
baker runs the blade of the peel under each ofthem,
and places them into any part of the oven, with the
atmost facility. '
Flanncls.—These are squares of coarse flannel,
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and are used for covering up the bread, and rolls af-
ter they are taken out of the oven.

The rasp—~This is a large, coarse, broad, flat,
| steel file, with a wooden handle that runs over the
| back. Its use is for rasping ti:e burnt crust off the*
”! br]elad, and a finer one is kept to resp the Freach
| rolls: -

BASKET-MAKING.

Tue ancient Britons have been celebrated for
their skill in the manufacture of baskets, from the
time of the Romans ; and so much were the baskets
of this country valued by that people, that immense

uantities of them were exported to Rome, where
3xey were held in great estimation, and bore so high
a price, that they are mentioned by Juvenal, among
the extravagant and expensive furniture of the Ro-
man tables, of his time,

Adde et bascaudas et mille escaria.

Add baskets, and a thousand other dishes.
That these baskets were manufactured in Britain,
we learn from the following epigram of Martial :

Barbara de pictis veni bascauda Britannis,

Sed me jam mavult dicere Roma suam.

. A basket, I, by painted Briton’s wrought,

And now to Rome’s imperial city brought.

Baskets are made either of rushes, splinters, or
willows, which last are, according to their growth,
cailed osiers, and sallows.

. Osiers for white work are deprived of their bark,
by means of an instrument called the brakes. This
instrument has two round legs, proceeding out of,
and kept asunder by a spring similar to the sheep
shears ; from the back of this spring projects a point
or spill, serving to attach the tool to a stake. "l.‘lw
osier heing placed between the prongs or legs of the
brakes is drawn through with the right hand, whilst
the left hand clasping the ends of the round legs,
presses the osier, and thereby bruises and strips the
skin, They are qllcrwards completely cleaned by
a common knite.

This operation is generally performed by women
and children, who, as sconas the osiers are stripped,
expose them to the sun and air, in order to dry
them; they are then housed and kept carefully from
moi-ture, which, if attended to, will preserve them
for many years. ) : '

Tue same precaution is necessary for preservving
osiers with their bark on, damp being equally in-

jurious to them. When these osiers are intended
to be used, they are soaked in ‘water a few davs
according to their age and dryness.  Osiers depriv-
ed of their bark, are assorted by the basket-maker
iuto large and small-rods, according to the work for
which they are .intended, the large ones serving to
form the ‘slag and skeleton of the basket, and the
smaller ones for weaving the bottom and sides.
I'or common work, such as clothes baskets, market
baskets, &c. the rod is used whole, but for the finer
work, as table mats, fruit and work baskets, and
such like, the osier is divided into splits and skains,
which words denote the difterent degrees of fine-
ness, to which the rods are reduced. The splits
are osicrs divided into four parts, by means of a
tool, called the cleaver, which is made by turning a
picce of box wood to a cane, two inches long, and
one and a half inches diameter at its base, this is
notched in a direction from the base to the point,
leaving between the notches four leaves or edges,
projecting from the core or centre, so that a section,
-the short, or transverse way at any part from the
large to the small end, would resemble crosses of
different sizes, till it terminated in the point. To
use it, the osier is cleft across at the large end,
directly through the centre or pith, the point of the
cleaver is then introduced, each leaf or edge of
which falls into the cross cleft, made with fhe knife,
and being forced on with the hand from the large
to the small end of the osier, divides it into four
equal parts, called splits, These are again passced
through another tool, called the shave, which is in
many respects similar to the common spoke-chave;
but, as it is intended to be held in the left hand,
whilst the split is drawn through with the right, it
is fitted in a square instead of a long handle. In
s~tting the iron, which is done by means of two
screws, one end of it is kept at a greater distance
from the stock than the other; the small eud of the

split being introduced betwecn the iron and the
stock
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stock, at that end of the blade which is most distant |
from the stock, taking care to keep the outside or
grain of' the split next the wood, whilst the pith is
preseuted to the iron, in this way it is drawn
tl.rough, forcing it as it advances towards that end
of the blade which is set finest, by which means it
1s rednced to any degree of thinness required; but
as 1t still remains of very unequal width, it is passed
through another tool called the upright.

This tool is made of a flat piece of thin stecl,
sharpened at each end with entting edges, in the
manner of a common chissel, the steel having been
previously bent round so as to hring the ends to ap-
proach each other ; in which situation they are kept
by means ot two screws, which act against the out-
aide of the tool, and serve to set the tool, to cut
narrower or wider, as the nature of the work re-
quires. The whole is fixed to a wooden stock, of
the same size as the shave, and when used, is held
in the-left hand, the fore-finger of which keeps the
split flat on the stock, and presents it properly to
J:e cutting edges of the tool, whilst it is drawn
through by the right hand,

This operation reduces the splits to skains of
parallel width and thickness. These are sometimes
dved of different colours, and when judiciously in-
troduced in weaving the basket, produce a happy
elfect.

The following is a list of tools used by basket-
makers not already described.

Kuives of different sizes for cutting the osiers, &c.

Bodl:ins, for boring.

Lcads, for keeping the backet steady whilst mak-
ing, and whichis ouly used for small light work.

The beater, a piece of iron of about nine inches
long, shaped like the common cleaver, but without
a cutting edge, its use is to beat the work close to- :
gether, as the basket proceeds.

The method of mal(:ing a basket of the common
kind, is as follows: the workman having cut off the
large ends of as many osiers as he deems necessary, !
and of a length somewhat more than the width of |
the bottomn, lays them on the floor in pairs, ata
little distance from each ether, all ranging the same
way: he then places on them two of the longest
ociers with their large ends towards him, crossing
the direction of the former ; on the large ends of the
two long osicrs, he places his foot, weaving each alter-
nately under and over the pairs of short ends, which
confines them in their place, and forms, what is
called the slat or slate, which is the foundation of
the basket. The workman next takes the long end
of one of the two rods, and proceeds to weave it
under and over the puirs of short ends, all round
the bottom, until he has wove in the whole of it, |
this is likewise done with the remaining osier, and
aflter this is exhausted, other long osiers are wove
in, until the bottom is of a sufticient size for the in-
teuded basket. ‘

o

Proceed to sharpen the large end«of as many
long and stout osiers as may be necessary to form
the rib-, or skeleton of thic basket, the shuipened
ends are planted or forced beiween tie rods of the
bottom, from the edge towards the ceontre, and are
twrned up in the direction of the sices; and tlen
otiier rods are wove in and cuty between caen of
those, until the basket is raized to thie intendad
height,  To finish the edge or brini of ti.e baslhet,
the ends of the ribs which are row standing up per-
pendicularly, are turned down over cach oti:er n a
manner mose easily seen by inspecting a basket than
described.

There remains only to add the handle; this 1<
done by planting, or forcing dowrr close to each
otiier betw en the weaving of the sides, two or three
osicrs sharpened and cut to a proper length; when
in their place, a hole is made through them about
two inches from the brim, into wkich a pin is put to
prevent their being drawn out, they are then cover-
ed or spliced together with skans sometimes of
various colours, forming different kinds of platting
on the handle.

Iixpert workmen produce a great variety of fancy
baskets, by varying the kinds and colours of the
skains, and rods they use, as well as by various
different modes of working or weaving them, for the
modes of colouring which, directions will be given
in the second part of this work,

'I'be following particulars relative to the propaga-
tion and culture of osiers, are cqpied from the
 Transactions of the Socicty for the Encouragement
of Arts §¢.”  to which they were communicated by
Mr. John Phillips, of Lly, who reccived the sil
ver medal. == Since I had the honour of addressing
the Society, 1 have made many experiments on dift-
erent soils, with the: view of ascertaining which are
most appropriate to osier plantations; and which of’
the almost mfinite variety of osicrs, are best adapted
to the different soils, but as my plantations are
chicfly in the Fens, I have directed my attention
more particularly to determine what §I)ccit.~' of osiers
are most profitable in a black peat soil, which is the
most advantageous way of planting them, and at
what season of the year. 1t would have been of much
public utility, if the basket makers hadgivena spe-
cific description of the kind of osiers, the planting of
which they wish to be encouraged by premiums,
T'he planters who intended becoming candidates for
the reward or honours of the society, would in that
«use have procured those only ; much expense would
have been saved by otiier gentlemen us well as my-
selt; and a very considerable addition would bhave
been made in onr plantations, to the stock ofthe best
osiers which are imported from abroad.  Aswe have
no generic or specitic terms, I will endeavour to give
a plain vulgar account of those only which are selected
by the most expericnced plauters in this neighbour-
hood. Osier, 1n common parlance, is a word of very

: indeterminate

-
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indetermmate signification; it is certainly a species |
of the Salix, but admitting of nany varietics. 1 have

endeavoured to reduce them to two classes; first,
those which are so called by the growers and basket
makers, distinguishable by their more blunt, mealy,
or downy leaf; and secondly, those that have a leaf
more pointed, smooth, and green, resembling that of
a myrtle. OF the first class [ have nite or ten vari-
eties, all of which I shall eradicate, save one, viz. |
that which is called the grey or brindled osier. It .
has, in common with the others, the light coloured |
leaf, but known by having its bark streaked with red,
or blood colour. Ithas not been long introduced in-
to this countrv. It grows vigorously, is very hardy
and tough, and bleaches well.  All the others of the
first class, delight in a wet soil, and will flourish
even in the most barren kind of peat; but they are
eoarse and spongy, have a large pith, are brittle, and |

very perishable; they are, however, sometimes used |
for the stouter parts of large baskets, and, unpecled, 1 ’

for wine hampers.  They grow quick and large, and
a small number will fill the ell bunch, by which all|

t

osiers are sold ; they are profitable to those growers -

only who live near London, or whose plantatious are |
eontiguous to water carriage. Ihave some acres of

i
{
i
!

them; and were I to send them there by wagzon, |

which is our only mode of conveyance, they would '

not pay for the carriage. In time of war, when our

intercourse with I'rance and Holland has been inter- l |

rupted, where they grow better sorts, they have been
muchresorted to, which has brought our baskets into |
disrepute, and lessened the demand for them in fo- |
reign markets; this, together with the advanced
price of insurance, accounts for the fact, that war
makes osiers in this kingdom both dear and cheap;
that is, dear at the commencement for want of impoi-
tation and cheap during its progress, for want of ex-
portation, after Eaving been manufactured into baskets
and other works to which they are applied. Of tle -
second class are, first, th eWelch, both red and white;
the red having the preforence, and said to have been
brought originally from Wales, they form an almost
essential part of every plantation, as noother is fit to
tie the bunches after the rods have been peeled and |
whitened. A bunch is firmed by compressing the
osiers in an iron hoop or band, of an (-lﬁ in circum- ¢
ference; eightv bunches make a loady which four
vears back sold at CI8.itis not now worth £12.
The best lind wili produce a load on an acre, bui .
haif a load s nota very bad crep on bad land. The
expene of weeding, ronewine, cutiing, »nd peeliug, !
iz abont ££3. peracie, wien the husiness is weil done;
but tliey ofien 7o mnweed=d, whea they are seld at a
Dw price, to the great deeay of the planttions.  The |
Welch ave also used to tie reed sheaves for thate'y
they are <o bitter, tiat eattle will not brawse them,
utless driven to the oxtvemity of fneer, and s
will not toueh them, although they will destroy
almost every kind of bundage.  Tiey were furmeily

f

BASKET-MAKING.

grown for the coopers, to bind their hoops; but, for
this use they have long given way to the hazel ; the
are very tough and durable, and would rank wit
the best sorts for the use of basket-makers, were
thev of a hetter coloyr when peeled.

2d. The West country Spaniard.—It is supporsed
to have been first introduced into the west of Eng-
land, from Spain. It is very different from the
Spaniard, which is a species of the large willow,
and used for hedging-wood and hurdles, In the
lsle of Ely, it was Tong in high estimation, until
others were introduced, supposed to be superior in
some of their qualities; the bark is of a blueish
grey colour, it grows stout and stately, and objects
to no soil ; the grower, however, urges against it,
what he thinks to be a strong objection, viz.—that
it produces a small crop. . It bares comparatively
only a few shoots on a head; this is certainly true;
but what then 2—-then it is not so profitable. I admit
it, provided only an cqual number to be planted on
an acre with those that bear more shoots; but wiy
should the grower tie himself to plant an equal num-
her of different sorts on a given quantity of land?
The nursery man is governed by no such rule; and
the farmer would become an object of pity, were he
to sow an equal quantity of every sort of grain on an
acre. The Society is bonnd to draw some line to
prevent fraud, but the planter and fariner would be
guided only by the burthen which the land is capa-
ble of bearing. My expericnce teaches, that am
acre ofland will carry of this sort, 114,000 plants
with more case than 12,000 of the best new kind.

3d. 1 have not been able to learn where the new
kind originated. It is well known every where ;
and although 1t must be much older in some coun-
ties than others, it is universally called by that name.
There are, however, two sorts; the other is called
the last, or best new kind.  The bark of the former
is of a light brown colour; that of the latter resem-
bles rusty iron, with light longitudinal stripes; it is

" on that account called, by come persons, the Corduroy.
. When the new kind was first introduced into tle

Isle of Llly, it soon expelled most of those of the first
cluss; the few that are retained are used by the fish-
ermen to make grigs, or twiz tumiels, to catch eels
and otiier fish ; it still maintains con<iderable repu-
tation, but yirlds to the last new kind, which, be-
sicdes possessing most of the best proveriies, produces,
on an average, at lrast four shoots on tiie head mere
than any other, and it wiil grow wel ina dry mel-
low soit. s i sheots are e nunarous, o great-
er space ~horld be attaciu o it to draw nourish-
ment from tie earthiy wnd 1o 2dint e vays of the
sun aitd eivenlation o nir, so vecesary 1o the grawth
of exory plant + TLECG aw acee iv rite ridheio it on
wont dands But v'e bedt of wll, considerid inoa
pribitc ov nediieal v i
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' was manifestly 1n favour of those which had been
~made on banks, or elevated beds.
1t is of the same quali- |

was 30 called from its tendency, when neglected, to
direct its shoots amongst grass and weeds, parallel
with, and near the ground.
ty, colour, and appearance, with the French, except
that it has, at the point, a tuft formed of leaves curled
inwards, which has the appearance of a sinall wither-
ed rose-bud. You wilr easily know both from all
others, thus: draw them through your fist from the
top to the bottom, and the leaves will snap off with
the brittleness of glass. The ground-setter grows
very slowly, and s rejected hy the planters on that
account. The French, although more luxuriant, is
also comparatively of slow growth, and it requires a
great number to make up the bunch; but it is ex-
ceedingly taper, pliant, close grained, tough, and
durable. 'I‘E: basket-makers are more desirous of it
than any other, as it is best suited to make the smal-
ler and finer baskets, hats, fans, aud other delicate
articles.  As it is much disregarded by the planters
in this kingdom, the basket-makers, in tilnes of
peace, import vast quantities from France, the Aus-
trian Netherlands (Belgium), and Holland, where it
is cultivated with great success. It is singular that
it should be imported cheaper than our planters can
afford to grow it; the lands¥n France and Holland
are much dearer than our fens, As an article of
commerce, it deserves every encouragement that the
public or individuals can give it; and if it be not so
profitable to the grower, it is always of ready sale.

I have heard of another sort, which is well spoken
of, called the Red Kent Willow; but 1 am doubtful
whether 1 am possessed of it or not. We have in
this neighbourhood a very hard, tough willow, of a
reddish colour, of which hurdles, cribs, &c. ure ge-
nerally made. 1 planted it last year, in footsets, for
the use of basket-makers; but as the experiment is
now only in process, 1 can say nol‘hinq: its utility,
I hope that those who shall hereafter become candi-
dates for premiums, will give a description of the
sorts planted by them; and of all the others that are
most esteemed in their neighbourhood, perhaps some
of your correspondents, who nyy-ntt be candidates,
wi{l favour the public with their knowledge on the
subject.

As to the most advantageous way of planting,
there is some difference of opinion. ~The different
qualities and situations of soils are not always at-

tended to; we are often deceived by a single expe-

riment; what may hit, or fail, one year, may be the
reverse the next; it requires a diversified series of
experiments to enable us to forrs a right judgewment.

My plantations of the year 1794, made on banks of |

soil thrown out of ditghes on each side, and those
made on the level ground, flourished equally well
that year. Tt was difficult to judge of them the next

year, for they bad been more or less injured by the .

vast inundation of all the fens of the Isle of Ely, ani
which was not removed in many places until late in
the summer; but in the third year the advantage

&

i When the waters are high, in the cuttin

We have in this district from ten to fourteen

* inches of vegetating soil on the surface ; immediately
" beneath it, 1s a black or brown barren peat, of a loose

texture. Inthe drought of summer, when the moist-

* ure is exhaled from the upper and more tenacious
. soil, the water instantly filters through the
. leaves the plants destitute of their best nourishment :
" but when the peat is thrown upon the solid earth, it
© will prevent the rays of the sun from

at, and

netrating te
the bottom; and when the water falls in the ditches.
the lower and more tenacious soil, will retain a suf-
ficient quantity of it for the use of the plants.
Care should be taken to insert the sets through the

! peat into this lower stratum. They will strike their

radicles the first year into this more solid earth; but
when the peat has been meliorated by the sun and
air, and been compressed, and becomne more adhe~
sive, they will strike higher in the stem, until the
radicles or fibres approach the surface. It must be
admitted-that this 1s an expensive method, and les-
sens the quantity of land to be planted upon. To
remedy this inconvenience, 1 lay out my land iu
beds or barrows, of eighteen feet wide; ditches, of
nine feet wide, are dug on each side, the top of
which, fourteen inches thick, is 1aid on the barrows:
turf for fuel is then dug in the ditches, the expence
of which is about 1s. 8d. a thousand ; they are sold
for 2s. Gd.

‘The beds or barrows, now consisting of about twe
feet and a half thick of solid earth, above the surface
of the peat, are planted the following autumn, and

roduce good crops. When the water is sufficiently
ow, I cast upon these beds a fetid vegetable eub-
stance, vulgarly called bear’s muck; it resembles
wet shag tobacco, and lies under the peat; it is ex-
tremely useful to the plants; and although it is, in
its primitive state, a perfect caput mortuum, when
exposed sometime to the air, it putrifies, affords mu-
cillage, and becomes a good manure. In embanked
districts, subject to frequent and long inundation
two other advantages are obtained from these raise
beds: the osiers are thereby removed farther from

' the reach of the ice, which on a thaw floats into the

lower plantations, and does them much injury,
or plant-
ing season, the beds are more accessible than the
level ground; but having had the command of the
water last summer, by a mill or engine, 1 dug out

! the peat into turf, having first laid aside the upper

spit; the turf being removed, I shall return this spit
wto the ditch, and plant upon it; thus no ground
wiil be lost. ’

In the year 1796 I made an experiment on an
acre of Jand of this quality. I ploughed one half of
it, and the other half was dug with the spade, about
fourteen inches deep; the sod of that thickness was
inverted by the spade. The plantation on tie

3 ploughed
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ploughed land was very weak, and failed in many
places; that which followed the spade did bettar;
but they are both so had, that they must be renewed |
this year. On the forer, the best land lay upper-

most, which, when deprived by the heat, of its mois-

ture, derived no assistance to suj:port the plants from

the peat that lay underneath; on the latter, some of
the best land was laid in the ground, but not deep

enough to retain a suflicient quantity of moisture. |
The preceding year I planted in a piece contiguous,
on banks as before described ; and there the vsiers
do well, : , )

I have a rich loam lying on a bed of potter’s clay.
The situation is low, and exposed to the water.
French osiers were very scarce, and | could procure
only a few hundreds last year: determined to ehe
them ont as far as [ conld, I laid them down in their |
whole length, and pegged them on the ground;
they struck good roots into the earth, and tirew out
abundant shoots. .

This experiment, together with that of planting
upon banks, will enable us to answer the guestion
often asked, “ Ot what length ought the set to be? ™
It depends entirely upon the nature and situation of
the land. There should be so much of it in the
ground as to enable it to procure moisture; and «o
much of it out of the ground as to nuke it accessible !
in the cutting season, where much weeding is not
required: and where there are no floods, or where
they subside quickly, there ought to be very httle of |
it out of the ground.” The nourishment, in that case, '
will pass immediately from the roots to the rods, or |
shoots, without the burden of first, supplying the |
head or stock. :

Every experiment that I have made confirms my
opinion, that the autumn, and not the spring, is the
most proper season for planting. Those who think
with me say, that the fall of the leaf indicates the |
proper time to cut the sets; it certainly is so in ge- |
neral; but the leat of the osier, like that of the oak
and other trees, will sometimes prolong its depar-
ture. The stagnation of the juices is the true crite-
rion by which to judge; not on account of the set,
but of the trunk, lest, if you amputate it whilst the
Juices are in circulation, it should bleed to death. ‘I
have planted in the first week of October, and the
sets appeared to remain torpid for the remainder of
the vear; about Christmas I took up several of them,
and was much pleased to find thev had struck root,

although they had given no outward appearance of
"lowing sorts are mostly planted;

vegetation from the time of planting. Itis probable
that the carth retains a sufficient portion of the sum-
wer heat ‘until tie antumn, to give life to plants at
the root, when the atmospliere at that time may be
so cold, as to discourage any exertions above ground ;
and perhaps nature may be more vigorous when her
operationsare confined to one point, -
When you plant in spring, the set seems (1f I may
speak so figuratively) to have its attention distracted
by twe operations not very homogenous, the one up-
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wards, the other downwards. It is impelled to shoot
its rudicles into the earth, to form its stability, and
procure sustenance : and it is called upon at the same
time to put forth its leaves and branches. 'I'o speak
without a fizure, the prolific sun and air conduce to
exhaust ti:e juices, in extending the shoots before
the roots are sufficiently strong and large to support
the drginage: hence it is that, countrary to the com-
monly received opinion, a warm and dry spring is
always injurious to the young plantations. ';l' there
be ‘not sufficient rain to convey sustenance by the
leaf and bark, in aid of the small quantity procured
by the root, the plant must die or dwindle, and it is
very observable that the first vigour of the late
planted set is a sure prognosticator of its decline or
dgissolution.  In the autumn of 1795, 1 made a small
plantation, and on the remainder of the piece 1
planted in March following.  In the beginning of
May, those last planted were the forwardest, which,
for a time, stagzered my opinion of the most proper
time for planting ; but in .rune, those planted n the
autamn had much the advantage, and have conti-
nued to grow well.  Those that were set in the
spring, decayed in summer, and many of them died.
Wlen the fibres have been formed before the winter,
or when a tendency to form them has been observed,
by the swelling of the bark, and particularly at the
eye, the plant is enabled to charge itself with a suf-

1| ficient portion of the juices to answer the demand

of spring. \

‘T'he rule, therefore, which I lay down for myself,
where no obstrictions are raised by the water, is to
plant as early in the autumn as 1 can cut the sets,
without endangering the parent stock. ”

Netwithstanding the prevailing notion, that osiers
will not thrive in any situations but such as are wet,
we have the testimony of a considerable planter to
the contrary. This person has some of the most
healthy and flourishing plats we have ever secn, in
situations high and dry; and we are informed by
him that the basket-makers prefer, for the generality
of work, osiers growing in these situations, to those
produced in low and marshy ground. :

l1is ground was well manured and sown with tur-
nips, and the sets or cuttings (wiiich were eighteen
inches in length) put about ten inches into the

reund, and about one foot nine inches asunder.
This person difters from Mr. Phillips, and preters
spring planting, which we believe to be the prevail-
ing custom in the western counties, where the fol-
namely, the
brown-red, orange-red, and yellow. But as the
busket-maker has occasion for various qualities of
osiers, and each of these kinds has its peculiar advan-
tages, the planter should put in some of each sort:
as this will enable him in a short time to ascertain
what kind suits best with the <oil and situation,

" In the trial of another cultivator, detailed m the
Transactions of the Society of Arts,—** the soil is a

_strong clay, resting on a reteative clay subsoil of

gwut
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great depth. It has long been - in a state of tillage,
and is inclosed by flourishing woody hedges. 'T'he
soil is naturally of a weak nature, has bcen much
impoverished by bad management, anl, as arable
land, is not worth five shillings per acre. 'The
greater part of the plantation in the year 1800,
consisted of oats, an«t received only one ploughing
of a mean depth, previous to planting. Nine acres
were wheat in (800, after the summer fallow.
Three acres in the same field with the nine, were
sown with grass seeds, in the autumn of 1800, and
were planted at the same time with tlie rest, with-
out any preparation whatever, except that of har-
rowing once in a place. Eight acres, which were
last planted, were iu various states of tillage ; some
were a good fallow in 1800: some were sewn with
grass secds in the autumn of that year; and some
were very grassy, and had lain all the summer
without ploughing. The gras:y part, and the part
sown with grass sceds, were ploughed once before
planting, but the part which was summer fallow,
was not ploughed. The planting was began on the
9th of Fepruary, 1801, and continued till the whole
was finished, which was on the 23d of March. 'I'he
sets were large cuttings of about eighteen inches in

length, thrust-into the ground by haud, having from |

four to six inches of their length ahove the surface.
Tirey were all planted in rows, from twenty-two, to
thirty inches asunder, and the sets from twelve to
twenty-four inches asunder in the rows; but few
were planted at the widest distances.”

Ile adds, that ¢ the plants made a_more vigorous
stoot in spring, then they did afterwards; but they
are allowed by judges to look uncommonly well.
Verv few scts have failed, perhaps not above an
bundred on an acre, except in the field last planted,
where the dead sets are more numerous. This
may be owing more to the treatiment the sets receiv-
ed, than to the time in which they were planted.
They were brought -round the North, and South
Forelands, were put out of the ship into a barge,
and from thence mto a waggon, and then remained
some time before they were planted. Those plants
that succeeded, wheat are much the best osiers : and
tiose planted on the seeds without ploughing are
the worst. ‘I'hey are invariably the best wheve the
ground is cleanest; and from this circumstance he
15 led to think, that sumsmer fallowing before plant-
ing would be judicious management. A neighbour
of his, he says, planted 850 sets in his garden, 311
of which produced osiers; the rest died. The <oil
of the gurden is clay.  They were planted the latter
end of March, in rows, thirty inches by twenty-one
inches asunder, with beans hetween the rows.  The
541 sets have produced a bundle of osiers of about

thirty-eight inches in circumference; and some of

them ar> ugwards of ten feet in length. This bLe
tiimks proves, that the soil is congenial, and the
tillage favourable to the growth of osiers. In the
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plantation already mentioned, there are several
surts, bnt principally those known by the name of
the ncw kind.”  'This experiment was made by Mr.,
Cherry, at New-wood farm, Stoke D’Auberton, in
Surrey.

'The following method is practised, as stated in
the fifih volume of the Farmer’s Magazine, in the
fens, many holts (as they are provincially called,)
or plantations of osiers are raised, which beautify
the country, keep the stock warm in the winter, and:
vrovide much useful wood for baskets, cradles, and.
all kinds of wicker work, and also for zribs for cat-
tle to eat straw or hay out of, and to make stows or
hurdles to fence in stacks, part land, &ec. &c. or the
make hedges that will last four years well, and if
allowed to grow five ycars, many of them would
make fork suafts for hay orcorn.

These holts or plantations of osiers are commonly
made in the middle of the land, in the north and east
corners, and sometimes at any end, side, or place,
that appears most easy, or in any respect, the most
desirable.

"The situation and size of these holts vary excced-
ingly. Sometimes they are made in the middle of
lands, from 10 to 60 yards square, and in others, in
the sides or ends, of from 1 yard wide to 11, and
from 10to 100 yards long.

Tbe mode of planting is very simple ; itis, first to
dig the land from 6 to 12 inches deep, and then to
{)nck down cuttings of 4 years growth, and 18 inches
ong, at about three feet distance from each other,
The soil should be moor or clay, or any that is low
and wet ; if drowned half'the year, it will be but little.
the worse.

"These holts or osier plantations must be fenced
round, either with dikes which is most common, or
with hedges which is most convenient. 'The proper
season for making them (they seldom fail of growing
at any time) is from the fall of the leaf till very late
in the spring, and the sets are very cheap. Such
plantations are cut annually for baskets, skeps, scut-
tles, cradles, and all kinds of wicker work, but when
the osiers are kept for sets, or to make hedging wood,
or for stows or hurdles, they are cut only once in
four years. Wherever the farmer has lands that
are suited to this sort of cultivation,.as thereisa con-
stant demand for such articles, he should never ne-

glect making plantaiions, as nothing that he can put
upon such land will pay him so well.
Itis observed by Mr. A. Young, that the late Mr.
" Forhy, of Norfolk, kiew the value of these planta-
tions well, for varicus purposes, Osiers planted in
~small spots, and along some of his hedges, supplied
him with burdle-stuff enough to make many dozens
every vear, se that he supplied himself entirely with
that article, as well as with a profusion of all sorts
" of baskets, especially one kind that he used for mov-
_ing cabbage plants, for which purpose they were
- much better than tumbling the plants loose ina
cart;
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cart. The common osiers he eut for this purpose at
three years, and that with yellow bark at four.

As the planting of osiers is considered very profit-
able to those who may have ground well adapted to
it, we subjoin the following account of the expenses.
Of one acre and a half of osiers, having fourscore

boults (of forty-two inches girt) to the acre.

Weeding twice or weeding and hoeing, £1 10 0
Cutting 2s. 6d. per score 150
Sorting 2s. 6d. per score 150
Whiting or stripping per load, all expenses 2 2 0
Binding per loaJ ' 70

A load consists of sixscore boults of green or four-
score boults of white.

The business of a basket maker requires but a
small capital either of money or ingenuity, in conse-
<quence of which it has been fixed upon as one of the
most proper occupatiens for that cfass of our suffer-
ing fellow creatures, the indigent blind, for whom an
Asylum was first opened in Liverpool in the year
4790, under the auspices of the Revd. Henry Dan-
net, Minister of St. Johns. The following account
of the institution, selected from Aikin’s History of
Manchester, cannot fail of heing interesting to all

.our readers.  In reflecting on the situation of |

those persens who labour uuder that heavy calami-
ty the loss of sight, it must occur to every one that
this misfortune 1s aggravated by the want of employ-
ment for the mind, and by a consciousness of being
useless to themselves, and in many cases a burthen to
ethers, Frequent experience has, however, shewn,
that blind persons are capable of becoming expert
3n various mechanical employments, and in some ca-
-ses of makibg a surprizing proficiency in useful ac-
somplishments. The education of persons in this
situation requires, however, a different prosess from
that which is usually adopted; and it was there-
fore suggested that if a school of industry were es-
tablished for the blind, with proper instructors, the
most beneficial effects might be derived from it. A
subscription for this purpose was accordingly open-
ed, and two houses fronting the area before the in-
fermary, were rented, as a temporary accomodation

~
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for the pupils. The earnestness with which the be-
nefits hel«y forth by this institution, were grasped at
iy the unfortunate objects of its kindness, is a con-
vincing proof that their inactivity was not voluntary,
nor their situation hopeless. Several pupils were
immediately admitted of different ages, most of
whom applied themselves diligently to the particu-
lar employment to which their talents, or their fancy
directed them. The principal occupations, which
after a trial of some years, are found most suitable
for the blind, independent of the use of musical in-
struinents, are the making of baskets and hampers
of various kinds, of white and tarred bhears or door
mats, foot-cloths, lobby-cloths, the weaving of sheet-
ing, hag-abag, window sash, and curtain line, and
the wanufacture of riding-whips, the latter of which
they execute with peculiar neatness. Besides affor-
ding the pupils instruction gratis, the Asylum allows
them a weekly sum proportioned to the nature of
their work, and the proficiency made by them, which
with a small addition, in some instances, fronr their
friends, or parishes, cnables them to provide fur

. their own supg)ort: thereby relieving them in a great

fegree from the painful idea of absolute dependence
on the hounty of others ; and which is scarcely of less
importance, affording them an active employment for
those hours, which would otherwise be spent in dex-

ondency and gloom. ” We are happy in having it
in our power of stating, that a great many institutions
of a similar kind, have been set on foot in different
large towns throughout the kingdom.

Baskets have, of late years, been introduced b

coach makers, to form the hodies of gigs, for which

urpose they are particularly well calculated, as we
Know of no other meuns whereby so much strength
can be obtained with so little weight. The nuil
carts in London are baskets, and many of the stage
coaches have baskets placed behind them for the pur-
pose of carrying parcels; and we are convinced that
the principle of basket-making might be extended,
with good effect, to many other purposes, where the
three qualities of strength, hghtness, and elasticity,
are required. )
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Tus art of Block-making was, formerly, executed
entirely by hand with no other mechanical aid, than
could be “obtained by the use of a common turning
lathe; but within these few years, the navy has been
suoplied with blocks made in the Dock-Yard at
Portsmouth, by a set of machines erected there by
the ingenious Mr. Brunel, which is conceived to be
the most complete piece of mechanism in England, or
perhaps in the world.

By rueans of this machine, the whole process, from
the tree to the finished block, is performed with no
other assjstance than can be given by the most un-
taught labourer, as the only aid required is to con-
vey the work, in its various stages, from one part of
the machinery to another. .

It would be useless to cive a particular descrip-
tion of the various parts of this complicated machine
under this head, as the exclusive right of using it is
secyred by letters patent to the inventor. = Another
reason is the girent expence attending the erection of
it, which would scarccly answer for any private con-
cern.  We shall, however, give a description of it
under the article MacHiNES, in the second part of
this work, as various parts of the contrivance are
applicable to many other purposes. The block
used on shipboard consists of the shell, usually made
of elm or ash; the pulley or sheave, made either of
lignumvitee or cast metal; the pin or axis of the
pulley ; and the strap, which is sometimes made of
rope and sometimes of iron. -

he different kinds of blocks are very numerous,
depanding on their size, use, form, number of pul-
lies, &c. the bare enumeration of which would take
considerable room. They may, however, be gene-
rally rednced to the following kind-: single, double,
triple, and fourfold blocks, according to the nuwber
of sheaves they contain, which, for some particular

puwosec, extend to eight.

e shall now endeavour to give some idea of the

manner of manufacturing blocks, as it is commonly

mﬁsed, describing each part under its particular
, and beginning with the shell,

Having sawn out the wood to its proper width,
leagth, and thickness, the corners are taken away;
after which, if it is for a single block, the workman
gauges the mortise hole, which is to receive the
sheave in the middle of the block, allowing it one-
tixteenth wider than the thickness of the shcave,
and once the thickness longer than the diameter of
the sheave. But, where more than one sheave is
placed in the same shell, partitions between each
sheave are necessary, otherwise the rope would'be

subject to slip eut of the groove in the edge of the

sheave, and the pin, from the width between the
two cheeks, would be very apt to hend; these par-
titions are allowed onc-sixth less than the sheave
hole. The block thus gauged, i4 fixed firmly to the
bench or cleave, in which situation it is held by
wedges, and a hole being hored at each end of the
sheave hole, half the way through its thickness, it is
reversed, and being fixed again, the holes are met
by boring from this side; the rewainder of the wood

is then removed by a mortise chisel with a bar, simi- .

lar to those made use of by wheelwrights for mortis«
ing the knaves of whcels.

If the block is intended to have an iron strap, #
sheuld be applied before the mortise or sheave ‘hele
is cut out of the middle of the block; but this is not
the case where rope 13 made use of, that being ap-

plied by the rigger after the blocks are on board the’

ship.  Straps ‘of this kind are usually fitted with an

iron eye or thimble, and sometimes with a hook, ac-
cording to the purposes for which they are designed,
There remains now only to make the hole for the
reception of the pin; 1t must be about one-tenth
smaller than the diameter of the pin for which it 1e
intended, in order to make it drive tight; this hole

is made s-juare on one side, and the pin is left square

at one end for the purpose of preventing it from
turning round in the hole.

Tlie edges and corners of the shell are next round. -

ed, first with the stock shave, which removes the
larger J)arts, and then with the spoke shave, to fin-
ish and simooth them. '

Blocks that are intended for the merchant service,
differ from those used in the royal navy; the
former being rounded off, leaving a small square
on the edges, and the latter are left thicker upon the
edges of the cheeks. '

[he next operation is the scoring, or grooving,
for the reception of the strap; for which purpose the
blocks are gauged, and being fixed as before, the
groove is cut'so deep at the ends as half the thick:
ness of the strap, and gradually tapering to nothing
at the pin. The same rule holds good for double
strap blocks, first gauging it on Loth sides of the pin
for that purpose, ' :

.ARer the score is cut, the sheaves are fitted; they
are one-tenth thicker than the diameter of the
intended to run on them, and five times that thick-
ness in diameter. The hole for the pin is made
through the centre of the sheave by a bit, fitted to
the turnin& lathe, or with a stock and bit, and opens
ed out with an auger, one-sixteenth larger than the
pin, to enable the sheave ta turn freely. :

- Coaked sheaves are such-as-have brass centres, or
T coukes
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eoakes, let in om each side the sheave, made of cast
bell metal, of a triangular form ; the coraers of both
the ceakes are kept opposile each other, so as to ad-
. mit of three rivets passing through tflem, for the
urpose of confining them together. When this is
ne, and the hole made, the sheaves are fitted to
the turming lathe, where they are faced, and the
groove turned on the edge for the rope to run
on, .
. The pins are also fitted in the lathe, and turned
smooth and cylindrical, except the head, which is
left square for the purpose before stated. .
After the sheaves are fitted, the inside of the

sheave hole, at one end of the block, is gauged hol-

Jow, to admit the rope, and correspond with the
sheaves; and a small neat chamtfer is taken off the

s

For the strapping of Blocks, the following rules
will be found serviceable. A seventeen-inch block
has a five-inch rope strap, gnd every inch in length
above or under, to a twelve-inch block, has half-an-
inch, more or less, sized rope allowed for the strap;
an eleven-inch block has a three-inch strap, a ten
and a nine-inch block two-inches and half; an eight
and a seven-inch block, two inches; a six-inch block
oneband haif inch; a five and a four-inch block one
inch.

When blocks are bound with iron, the score is
sunk sufficiently deep to admit of the whole thickness
of the strap, except at the pin. Iron straps vary in
thickness, from one inch to a quarter of'an inch, al-
lowing for their breadth three times their thickness,
or thereabouts; of course it is ever to be taken into
the account, that if the blocks are intended to bear
any extraordinary strain, it will be necessary to give
the straps more strength than the above proportions
admit of, more particularly as this extraordinary
strength-is required, most commonly, in parts of the
ship where the weight of the block is of less impor-
tance. The case is, however, very different for
such blocks as are intended to be used aloft, where
weight is ever to be avoided; it should, thercfore,
be the object of the workman to give as much
strength as possible, with little weight; and this is
best done, by using the cheicest materials for work
of this kind. The cat-block must have a strong
strap and large iron hook, wlich hooks the ring of
she anchor in catting.  The top-block should Lave
a stout, irom binding, with a strong short hook.
Top tackle blocks have strong iron bindings, the

- wpper black with a tackle-hook, and the lower block
with a swivel-hook. The swivel, in iron hound
blacks, serves to turn it occasionally, in order to un-
twist the parts of the rope which form the tackle,
etherwise a considerable lods of power would be the
sonsequence.

In rigsing, the whole length of all the different

-fizes of bloci-strappiug, is got upon the stretcl,, and
bove out tight, for wermiug aud serviug; it is thexr
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wormed and served, and cut into shorter lengthy,
suited to the different blocks.

The strapping of jur-blocks is wormed, parcelled,
and served; strapping of four iuches diameter, and
above, is wormed and served, and all under four
inches are only served with spun-yarn; except the
srrit-sail brace, bunt-line, and leech-line b?
that are lashed under the tops; these are se
with spun-yarn over the splice, and the tail left half
a fathom in length.  Jur-blocks are double scored,
and the double and triple blocks are strapped with a
double strap, thus: the block is spliced together at
the ends, and, when doubled, to be the size of the
block and circumference of the yard; it is then dou-
bled, and the block seized in the bight, with a long
:inird ;hort leg; the splice laying in the arse of ‘the
hlock. . :

Before the strap is applied, the pin and sheave

. should be examined, and the score should be well
i tarred. The block is cet well into the strap with

wedges, in the following mauner: the four parts
are frapped together with rope-yarn under the block,
with a chocl: between; and the wedges are set be-
tween the breast of the block and.the chock.. /Then
the strap is nippered with a heaver round the block ;
the wedges, chock,and frapping, takenaway, and the
block hung upon the stake-head, or post, and the
strap well scized together, close under the block,
with nine under, and eight riding-turns, every turn
strained tight round with a heaver, and crossed each
way two turns.

ur-blocks of the mast-heads, are strapped with
long eyes, to receive many turns of the lashing ; and
the block is seized into the strap, as before, as are
all the seizing blocks according to their sizes.

A TABLE OF THE DIMENSIONS OF STRAPS FOR
LASHING AND SEIZING RLOCKS.

-

- Size of |Circamf. Length of the
Blocks, 3«‘.—1‘.::’ Burups.
luches- | [uches, | Feet. lnches.

17 7 4
16 | 44 { 6 8
15 4 6 0
4 [ s34 | 5 4
13 3% 4 11
12 34 4 6
11 3 4 2
10 3 3 9
9 2} 3 4
s | 25| 38 0
7 24 2 9
6 2 ) 6
5 | 14 | 1 0
; 4 i |1 6

Blocks, strapped with eyes or thimbles, spliced in
the ends, wre seized tight into the bight, and l::he
1 S o
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s 1eft long eneugh tolash through the eyes, round
?ﬁnsast, yarﬁ, &ec. as the top-salif clue-lgles’, clue-
garnets, and sprit-sail clue-lines, &c.

Blocks strapped with a thimble, or hook and thim- |

ble, have the straps spliced together at the ends.
The block is fixed in one bight, for the splice to lay
on the arse of the block, and the thimble in the ather
bight; the seizing is put on between the block and
thimble, with eight under and six riding turns, ac-
eording to the size of the block, each turn strained
tight by a heaver; the turns double crossed, and the
ends s{opped with a wall knot crowned.

Blocks strapped with double tails are fixed in the
strap similar to blocks with eye-straps; and those
with a single tail are spliced in and served with

spun-yarn over the splice. Girt-line blocks are |

strapped in the house, and the girt-lines recved,
See ll?lmzmls and Praclice of Rigging. Vol. 1.

Bee-blocks are made of elm, in l%ngth seven-
ninths, the length of the bee in depth, two inches
for every foot of length, and in thickness seven-
eighths of the depth. A block of this kind is trim-
med square, chamfered on the outside edges, and
fitted with a sheave in one end, and in the other end
is cut a hole, to be fitted with a sheave, in case the
other should fail. The sheave-hole is two-sevenths
of the length of the block, and one-fourth the length
of the sheave-hole, in breadth, and half the length
of the sheave-hole within the end.

Bee-blocks are bolted to the cuter ends of bow-
sprits, under the bees, and the bolts serve like tle
axis or pin for the sheaves to work upon; the fore-
top-mast stay, recves through the sheave-hole at the
foremost end of the starboard hee-block, and the
fore-top-mast preventer, or spring-stay, through the
shcave-Lole, at the after end of the larboard bee-
block.

Thick and thin, or quarter-block, is a double block
with one sheave thicker than the other, and is used
to lead down the top-sail-sheets, and clue-lines.—
Although these are uscd for the top-sail-sheets, and
intended for the clue-lines, a single block would be
cheaper and better; as the thin sheave is scldom
wsed for the clue-lines, it being found rather to
impede than to facilitate.  Small slips in the
werchant service, have a double block lashed in the
middle of the yard, as the quarter block, through
which the sheets reeve, and lead down on opposite
sides. Large ships in the merchant service, hove a
single block lashed on each side of the middle of the
yard, and the sleets reeve on their respective sides,
and lead down by the mast.

DBy il-tlocks, in rigging the mizen yard, are-steapt
togetiier inone strap, and lie over tie yard,. and
seize together undcrueath; the tiroat-blocks nex:
the clcats to the mast; the middle-blocks 11 tie
widdle between the throat-block and peek; tie
peck-blocks ahout three or four fect within the
sleats at the peek.

Voyal, or viol-block, is a single sheaved block.
The {ength is ten times the thickness of the sheave-
hole, which is three-eighthsmore than the thickness
of the sheave; the thickness of the sheave is one-
tenth more than the diameter of the viol; and the
diameter of the sheave is seven times the thickness.
The breadth of the block should be cight times the
thickness of the sheave, and the thickness two-
sevenths of the length., This block is double scor~
ed, the sheave is coaked with brass, and the pin is-
iron, and nearly as thick as the sheave. It is used
in heaving up the anchor. The viol passes reund
the jeer capstan, and through the block, .which ie
lashed to the main-mast, and the cable is fastened in
a temporary manner to the viol in several places.
It is seldom used except in the largest ships in the
' royal vavy.

Check blocks, or half-blocks, are made of clm
plank; the length being twice and a half the depth
of the top-mast head ; the breadth is seven-eighths of
the depth of the top-mast-head, and the thickness half
that depth. The depth of each tenon, and thickness of
the cheek, when the sheave-hole is cut, is each three
eighths of the whole thickness, so that the remaining
two-eighths are the sheave-hole. The three tenons
each are two inches square, one in the middle, and
one at cach cud ; and the length of the holes is more
than the breadth of the block, by the thickness of
the sheave. 'The back of the block is divided inte
threc parts, and one-third on each side is bearded
' down to one-third the thickness of the check on

each edge. Pins of iron are made foy fastening

{{ them to the top-mast head, and for durability, the
' sheave-hol2s are coppered.  Cheek-blocks are bolt-
red to the thwart-ship sides of the top-mast heads,
L elose up under the cap, the bolts serve as the pin,.
or axis, for the sheaves to work on; the jib-stay, and
haliards, and foretopmast, stays, sail-stay, and ha-
liards reeve through the cheek blocks at the fore--
topmast head, and tiie maintopmast stay-sail haliards,.
and  middle-stay sail-stay and halyards reeve-
:hr(:]ugh the check blocks, at the main-top-mast.
1Cid..

Sister-blocks, ave similar to.two single blocks, and:
are formed out of' a solid piece, about twenty inches-
long, one above the other. Between the blocks is a.
scoring. for a middle seizing; a round head. is turned.
at cach end, and hollowed underneath to contain the-
end seizings; along the sides, through which the pins
are driven, is a groove or scoring, large enough to.
reccive part of the topmast shirouds, in which it is-
seized,  ‘These blocksreceive the litis and.reef tuckle-
pendants of the top-sail-vards,

Clue line-blocks,.in rigging t:2 sprit-sail-yard, are-
srapped with two eyes, and are lashed " through
tho-e eyes round. the yard, three feet without tie-
~liugs; the lashing to be upon the yard. L rigg-.
g the sprit-sail top-sail-yard, these blocks are strap-.
prd with two eyes,and are lashed through those eyes:
Ll rounds
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round the yard, about two feet without the slings.
The clue-line blocks, in rigging the top-sail yards,
are strapt with two lashing eyes, and lash upon the

ard three feet without the slirgs ; the blocks hang-
ing underneath the yard, through which the clue-line
reeves, and is strapt with a knat, and leads down
upon thedeck. In rigging the top-gallant yards, the
blocks are strapt with two lashing eyes, and lash
upon the yard three feet without the slings. T'he
blocks hang under the yard, through which is reev-
ed the clue-line, which is stopt with a knot. The
leading part leads down thie mast, and into the lower
shrouds. Some sloops and light rigged vessels have
no clue-line blocks ; they lower the yards.

Mr. Brunel has made a great improvement in
these blocks. Tlie old clue-fi:lc, or clue garnet-
block, (for they are the same except in size) was a
single sheaved block, strapped with two eyes: a
knot was made in the en(l)of the clue-line or gar-
net, just at the place where it was attached to the
clue of the sail; to prevent the corner thereof
being drawn into the block. This was not ef-
fective, and frequent mconvenience arose, for the
sail being constantly in motion, the rope had a great
tendency to get entangled with the sail, and drawn
over the sheave. To prevent this, the sledve is
situated in the centre of the block, so as to be wt.ol-
ly inclosed except a mortise, where the sheave is

ut in. The strap smrounds the lower part of the

lock, then both ends pass through a hole in the
upper part, crossing each other. They are then
formed into an eye, by which the bleck is suspended
from the yard. By this means no accident can hap-
pen, as the garnet rope is so inclosed in the block.

Strap bound blocks, are single blocks, with a
shoulder left on each side, at the upper part, to ad-
mit the strap through a little above the pin.  "These
blocks are used at the clues of the square-sails for
the clue-garnets, or clue-lines; and under the yards,
the shoulder prevents the.strap from chafing.

Nine-pin blocks, ove used to lead the running
ropes in an horizontal direction. The shells, made
of ash, or elm, rescmble the form of a nine pin,

though flattencd on the sides. Their lengths are

generally confined to the places in which they are.

fixed, and this is for the most part under the cross
P‘ioces of the fore-castle and quarter-deck bitts,
The breadth of the block, sheave, &c. is governed

- by the rope, and taper at the ends to three eighths of
the breadth of the middle ; the pii:s at each end ser-
ving as a vertical axis, is two-thirds of the size of
the end. The thickucss is five-eighths of the breadth.
These blocks may be turned in a lathe, and flatten-
ed afterwards with a spcke-shave.

Shoulder-Llock, is a large single bleck, left nearly
square at the upper end of the block, and cut slot:-
ing in tlie direction of the sheave. Shoulder-blocks
are used on t! e Jower yard arms, tolead in the top-
«atl-sheets; and on tep-sail yards, to lead in the top-

gallant sheets, and by means of the shoulder are
kept upright, and prevent the sheets from jambing
between the block and the yard; they are also used
at the outer end of the bomkins, t6 lead in the fore
tackle.

Rack blocks, are a range of small single blocks,
made from one solid, by the same proportions as
single blocks, which ends in form of a dove’s tail for
the lashing, by which they are fastened athwart the
howsprit, to lead m the running ropes; they are
seldom used.

Long tackle blocks; are two single sheaves placed
one above the other in the same shell. The lower
sheave is only two-thirds the size of the other; it is
used in combinaticn with a common single block, to
form the long tackle, fer leading, or any other pur-
chase. In the navy and East India rervice they are
used as yard tackles. 'The rcpe is reeved through-it
in the xame manner as it would be through a com-
mon double block ; but it i preierred where it is con-
venient, because the strop being in the center of the
resistance, it hangs more stcadily than when tie
sheaves are on one pin. '

Monkey blocks, are sometimes used on the lower
yards of small merchant ships, to lead (into the mast,
or down upon the deck) the running rigging belong-
ing to the sails. 'Tle shells are made of ash or elm.
Some are only small single blocks attached by a
strap and iron swivel to iron straps, which embrace
and nail to. t