. - e s i

- . g 0 |

wsavx1] O Chimney Fireplaces. g9y
m:heumwthappumnégnfthcopmwﬁ e

that which opens into the room over the fire=
place, it may be mafked by a medallion, 4 picture,
or any other piece of ornamental furniture proper
for that ufe, placed before it at the diftance of one
or two inches fromthe fide or wall of the room,

The bottom of this air tybe fhould reach to the
ground, where it fhould communicate freely with
the open air of the atmofphere, but it fhould not
rife quite fo high as the chimneys (or canals for
carrying off the fmoke) are carried up, but fhould'
end (by lateral openings, communicating with the
air of the atmofphere) immediately above the roof
of the houfe.

If this air tube be fituated in the middle of a’
building, it is evident that an horizontal canal or
tube of communication muft be carried from its
lower orifice to fome open place without the build-
ing, in order to eftablifh a free circulation of frefh
air, both upwards and downwards, in the air r&h;
I fay both upwards and dewnwards, for fometimes
the current of air in the tube will be found to fet
upwards, and fometimes downwards. Its direction
will depend on the winds that happen to prevail,
or rather on the eddies they occafion in the air out
of doors in the neighbourhood of the buildings,
and it is no {mall advantage that mﬂmﬁiﬁom :
leaving both ends of the air-tube open, that the
tube will always be fupplied with a fuﬁdmy,g

A

air, whatever eddies the winds may occafion.

:
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is caly to perceive how powuﬁlllythuﬁnﬁﬂﬁ
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rate, to prevent thofe puffs of fimoke which, in high
winds, are frequently thrown into fome rooms by the
eddies, and the partial rarefactions of the air that
they occafion; but this is far from being the only
or the moft i important of the advantages that will
be derived from this air tube. Thofe who confider
what an immenfe quantity of air is required ta
fupply the current that fets up the chimney of an
open fire place, where there is a fire burning, muft
perceive what an cnormous lofs of heat there
muft be, when all this expence of air is‘fupplied by
the warmed. air of the room, and that all this
warmed air is neceffarily and conftantly replaced
- by the cold air from without, which finds its way
nto the room, by the crevices of the doors and
windows. But all this wafte of heat, or any part
of it, at pleafure, may be prevented by the fcheme
propofed, for if the air neceflary to the combuftion
of the fuel, and to the fupplyingrof the current up
the chimney, be furnithed by the air-tube, the
- warmed air in the room will remain in its place;
and as this will in a great meafure prevent the cold
currents from the crevices of the door and windows,
the heat in the room will be the more equable,
and confequently the more wholefome and agreeable
on that account.
But’there are, I am told, perfons in this coun-
ﬂmm{b fondoffee:ng what is called a greay
roaring fire, that eyen with its attendant inconves
, of ﬁ'ecmg oppoﬁte ﬁda of the
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and equable warmth, which a {maller fire, properly

. mmgad.may be made toproduoc,evenmunq:en

chimney fire-place. To recommend the air-tubes

to pcrfons of that defcription, I would tell them,
that by clofing up, by means of its regifter, the
lower branch of communication (that which ends
juft under the grate) and fetting that fituated near
the top of the room wide open, they may indulge
themfelves with having a very large fire in the room
aith lietle heas, and this with much lefs inconves
nience from currents of cold air from the doors
and windows, than they now experience.

It is eafy to perceive, that by a proper ufe of the
two regifters, together with a judicious manages
ment of the fire, the air in the room may either be
made hotter, or colder;—or may be kept at any
given temperature—or the room may be moft ef-
feCtually ventilated ; and that this change of air
may be effected, cither gradually or more fuddenly.
And here it may perhaps be the proper place to
obferve, that in all our reafonings and fpeculations
relative to the heating of rooms by means of open
chimney fires, we muft never forget that it is the
room that heats the air, and not the air that heats -
the room.

The rays that are fent off from the burning fuel,-
generate heat, only when and where they are flopped,
or abforbed, confequently they generate no heat in
the air in the room, in pafiing through it, becaufe
they pafs through it, and are not flopped by it, but,

- flriking againit the waUsoﬁhcmom.oragmﬂ};ng
i



f'.

iy s

400 Of Chimnty Fire-places. ~[ESSAY X1,
folid body in the room, thefe rays are tere ftopped
and abforbed, and it is zere that the heat found in
the room is generated. The air in the room is after-
wards heated by coming into contact with thefe
folid bodies. Many capital miftakes have arifen
from inattention to this moft important fact.

It isreally aftonifhing how little attention is paid
to events which happen frequently, however inte-
refting they may be as objects of curious invefti-
gation, or however they may be connefted with
the comforts and enjoyments of life. Things near
us, and which are familiar to us, are feldom
objeéts of our meditations, How few perfons are
there who ever took the trouble to beftow a
thought on the fubjeét in queftion, though it is, in
the higheft degree, curious and interefting,

END OF THE ELEVENTH ESSAY.
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ESSAY XIIL

Of the Saiubrity of Warm Rooms.

I'r is a queftion often difcufled in this country,
whether living in a warm room in winter be, or
be not, detrimental to health ?

There is no doubt whatever of the neccﬁity of
pure air for the fupport of life and health, but I
really do believe that erroneous opinions are en-
tertained by many people in this ifland, refpeting
the effects of that equal, and at the fame time
moderate heat, which can only be obtained in rooms
where ftrong currents of air up the chimney are
not permitted. Thofe who have been ufed to liv-
ing in large apartments, in which the large fires
that are kept up, inftead of making the rooms
equally warm, do little more than increafe the
violence of thofe ftreams of cold air, which come
whiftling in through every crevice of the doors and
windows ; when fuch per{onscomcintoamomia
which an equal and genial warmth prevails in
every part, ftruck with the novelty of the fenfa-
tion that this general warmth produces, they are

EE2 . very
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very apt to fnncy that the air is clofe, and confe-
quently that it .muft be unwholefome, and are
unecafy until a door or a window be opened, in
order that they may get what they call fre/k air.
But they do not feem to make a proper dif-
tinttion between freft air, and pure air. When
they call for freft air, they doubtlefs mean purer
ir. They certainly get colder air, but 1 much
doubt whether they often get air that is more

- wholefome to breathe ; and it is moft certain that

the chilling ftreams and eddies that are occafioned
in the room by the frefh air fo introduced, are
extremely dangerous, and often are the caufe of
the moft fatal diforders.

It. is univerfally allowed to be very dangerous
to be expofed in a ftream of cold air, efpecially .
when ftanding or fitting ftill ;—but how much
muft the danger be increafed if one fide of the
body be heated by -the powerful rays from a large
fire, while the other is chilled by thefe cold blafts?
And there is this fingular circumftance attending
thefe chills, that they frequently produce their
mifchievous effects without our being fenfible of

- them; for as the mind is incapable of attending

to more than one fenfation at one and the fame

 time, if the intenjity of the fenfation produced by

_the heat on the one fide of the body be fupenor

to ‘that of the cold on the other, we fhall remain

“perfecily infenfible of the cold, however fevere it

";:‘ﬁymllybe ‘and if we are induced by the dif-
nefs ofwlu.t we do fec] to turn about, or

nl - '.v‘ = & Clw
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change our pofition or fituation, this movement
willibe occafioned, not by the cold, which we do
not fcel, but by the heat, which being . fupenor in
its effe® upon us, engages all our attention.
And hence we may account for thofe fevere colds
or catarrhs, which are fo frequently gotten in
hot rooms in this country by perfons who are
not confcious at the time of being expofed to
any cold, but, on the cont fuffer gmst and ,
continual inconvenience fmmnae

I have faid, that thefe colds are gottet_i in kot
rooms, but it would have been more accurate to
have faid in rooms where there is a great fire—ot
where there is a great heat, occafioned by a great
number of burning candles, or by a great numbet
of perfons crowded together,—for it is very feldom
indeed that A room is much heated in this
country, and their being cold is the principal caufe
which renders partial heats that occafionally exift
in them fo very injurious to health.

The air of the room that comes into contac with
the cold walls, and with the enormous windows,
which, in open defiance of every principle of good
_ tafte, have lately come into fathion, is fuddenly
cooled, and being condenfed, and made fpecifi-
cally heavier than it was before, in
of this lofs of heat, it defcends and forms cold
ftreams, that are fo much the more rapid and
more dangerous as the partial heats in the room
are more intenfe;—confequently they are the more

rg o daa
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dangerous, as they are lefs liable to be obferved or
et

- If to thcfe cold currents which are generated
in the room, we add thofe which come into it

" from without, to fupply the enormous quantity of

air that is continually going off by the chimney,
when there is a great quantity of coals burning in
an open grate, we fhall not be furprifed, that
thofe who venture to go into fuch rooms without
ocing well wrapped up in furs, or other warm

- cloathing, fhould be liable to take colds.

I never fee a delicate young lady drefled in
thin muflins, or gauzes, in the midft of winter,
expofe herfelf in fuch a perilous fituacion, with-

- out fhuddering for the confequences, Buz how

many young perfons of both fexes do we find, of
delicate habits, and particularly among the hig' er
ranks of fociety >—And what vaft numbers are
carried off annually by confumptions |

It is well known, that this dreadfil diforder i
almofk always brought on by colds, and that the
cold of winter is commonly fatal to confumptive
people; but why fhould the inhabitants of this
ifland be fo peculiarly fubjec to thefe colds? Is it
not highly probably that it is becaufe they do not

 take proper care to prevent them ?—For my part

1 declare, in the moft ferious manner, that 1 have
not the {mallet doubt that this is .really the

quh hu'bm faid of the fuppofed danger of
@pcpmgmmwmm winter, on account of the
IPECCG
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“neceffity moft people are under of fometimes go-
“ing into the cold air. But how many proofs ate
‘there, that thefe fudden tranfitions from heat to
‘cold, or from cold to heat, are not attended with
danger, if care be taken to be properly cloathed,
and if the heats and colds are not partial ?

How very hot do the Swedes and the Ruffians
keep their houfes during the long and fevere
frofts that prevail in winter in thofe countries?
and yet no people are more ftrong and healthy
than they are, nor are there any lefs liable to ca-
tarrhs and confumptions.

It is the very warm rooms in which this hardy
race of men fpend much of their time in winter,
(which, by promoting a free circulation of their
blood gives them health and ftrength) that ena-
bles them to fupport, without injury, expofure, for
Short periods, to the moft intenfe cold.

In Germany, the rooms of people of rank and
fathion are commonly kept, in winter, at the tem-
perature of about 64° or 65* of Fahrenheit’s ther-
mometer (the dwellings of the peafants ate kept
much hotter) ; but though the ladies in that
country are, from their infancy, brought up with
the greateft care, and are as little expofed to hard-
{hips, as the women of condition in this, or in any
other country, they find no inconvenience in go-
ing out of thefe warm rooms into the cold air.
They even frequent the plays and the operas, and
goonﬂayngparua,dnﬂngthefmreﬁﬁbﬂl and
&)eadonewholemonth-in the depth of winter (in

XE 4 the
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the feafon of ﬂcumm.u;nmecanunmimnd'
of balls and mafquerades. - And, what may per-
haps appear to many ftill more incredible, they
feldom ﬁﬂ, whatever the feverity of “the weather
may be, to {pend half an hour every morning in
a cold church. \
*  But if in Germany, where the winters are in-
comparably more fevere than they are in this
counfry, perfons tenderly brought up, and of de-
licate habits, find no inconvenience whatever in
living in warm rooms, and in going from them
into the cold air, why fhould warm rooms be un-~
wholefome in this country ?

Thiere cannot furely be any thing injurious to
health in the genial warmth of 60° or 65°; and if
pure air for tefpiration is what is wanted, the great
height of our rooms in England fecures us againt
all danger from that quarter.

The prqudloe in this country agamﬁ living in
warm rooms in winter, has arifen from a very na-
‘tural caule; and though the prejudice is general,
and wery deeply rooted, as its caufe is known to

. me, I really have hopes that 1 fhall be able to
combat it with fome fuccels. Iam pe:ﬂ:&ly fure
tﬁltjuﬁmewill quonc to the purity of my in- .

i tmtms in engaging in this arduous -

| that | look upon as a circumftance of no

‘importance, efpecially when I confider that
mwm the obfervation of my reader,
that few perfons can be better qualified by their

d{: M to ﬂm ag opinion on any fu%
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thanlhppanmbc to give mine on that under
confideration.

I went to Germany many years ago, mﬂ; as
ftrong a prejudice ngunﬂwmroomsnsany body
can have, but after having {pent twelve winters in
that country, I have learnt to know that warm
rooms are very comfortable in cold weather, and
that they certainly tend to the prefervation of
health:

Having occupied a very large houfe, m which
there are feveral apartments that are furnifhed
with open chimney fire-places, I have had an ex-
cellent opportunity of making experiments of the
comparative advantages and difadvantages of warm-
ing rooms with them, and with ftoves, and my
opinions on thefe {ubjeéts have not been haftily
formed, but have been the refult of much patient
inyeftigation. They have been the refult of con-
vittion. ' W

Were there any thing zew in what I recommend,
I might be {ufpected of being influenced by a de-
fire to enhance the merit of my own difcoveries or
inventions; but as there is not, this f{ufpicion
cannot exift ; and I may fairly expeét to be heard -
with that impartiality which the purity of my in-
tentions give me a right to expeét.

It may perhaps be afked by fome, what right I -
have to meddle at all in a bufinefs that does not
concern me perfonally ? Why not let the people
~ of this country go on quietly in their own way, .

wm tiring them with propofals ﬁonntmducmg
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changes in their cuftoms and manner of living, to
which they evidently Liave a decided averfion 7

To fuch queftions and obfervations as thefe I
fhould make no reply, but thould ftill feel anxious
‘to promote, by eveéry means in my power, all fuch
improvements as tend to increale the comforts and
innocent enjoyments of life, from whatever quarter
they might come.

- If it be wifdom to choofe what is good, it muft
be folly to refufe what is advantageous to us ;—
and if 'llbcrahty be an ornament to a refpeétable
charatter, it is weaknefs to be athamed of adopting
the ufeful inventions of our neighbours.

¥ am not without hopes, that, at fome future
‘period, houfes in England will become as cele-
brated for warmth and comfort, as they are now
for ncatnefs, and for the richnefs and elegance of
their furniture,-

However habit may have reconciled us to it, or
rendered us infenfible to its effeéts, cold is un-
doubtedly a very great phyfical evil. It may be,
and no doubt is, produétive of good in fome way
or other, but that is not a fufficient reafon why
we (hould not endeavour to guard ourfelves againft
" its pamful and di le cffects. Their bemg

painful is a proof of their being hurtful, and it is

moreover a kind intimation to us of the prefence
- of an enemy, to be avoided. -
~ We may, no doubt, by iuba inure ourfelves
't cold in fuch a manner as to render our bodies
‘he&ﬁm degree infenfible to it; but does it necef-
Fon i flﬂl}'
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farily follow that by thefe means its pernicious
effects on us are prevented, or even diminithed?
I fee no reafon for fuppofing this to be the cafe.

If i muung to cold were a fufficient prefervative
againft its bad effets, this method (which, cer-
tainly, would be the moft economical) would, we
have reafon to think, have been adopted by Pro-
vidence in refpeét to brute animals; but beafts
and birds which pafs the winter in cold climates,
are all furnifhed with warm winter garments. .

What provident nature furnithes to brute ani- . °

mals, man is left to provide for himfelf, or to fup-
ply the want of it by his ingenuity.

If living in cold rooms really tended to give
ftrength and vigour to. the conftitution, and to
enable men to fupport without injury the piercing
cold of winter, we might expect that the dwellings
of the inhabitants of the Polar regions wouldhg
kept at a very low temperature; but this is fo far
" from being the cafe in fa®, that we always find
the hotteft rooms in the coldeft climates.

If the tranfition from a hot room to the cold
‘air were fo dangerous as it is reprefented, how.does
it happen that Swedes and Laplanders, who live
“in rooms that are kept exceflively hot, do not
take cold when they expofe themfeclves to the in-
tenfe cold of their winters ?

Swedes and Ruffians, who pafs the winter in Eng-
land, never fail to complain of the uncomfortable
-coldnefs of our houfes, and feldom efcape catarrhs,
o8 thes difordeyoceaiong by cold. Apd tie
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ficknefs and mortality which prevailed among the

Ruflian foldiers and failors, who wintered in this

~ country in the years 1798 and 1799, were gene-

rally, and no doubt juftly afcribed to their being
unable to ﬁ:ppm the cold to which they were ex-
pofed in our barracks, and in our hofpitals ; a de-

~gree of cold to which they never had been accuf-

tomed, within doors, and which to them appeared
to be quite infupportable.

Thefe are flrong faéts; and the evidence they
afford in the cale under confideration, is pointed,
and appears to me to be incontrovertible. There

are many other fimilar facts that might be adduced -

in fupport of the pofition we are endeavouring to
eftablifh.

It has often been objected to warm rooms, that
the air in them is always confined, and confe-
quently unwholefome ; but no argument more
perfeély groundlefs and nugatory was ever ad-
duced in fupport of a bad caufe.

When, in cold weather, a room is kept warm,
the air in it, fo far from being confined, is con-

tinually changing. Being {pecifically lighter (in

confequence of its being warm) than the air with-
out, it is impoffible to open and fhut a door
without vaﬁquantntwsof it being forced out of the
room by the colder air from without, which ruthes

".‘ﬂ. and if at any time it be required to ventilate

room in fo complete a manner that not a par-

of the air in it, fhall remain in it, this may be -

et ﬁh!;mlcl‘sm%ommuu, merely by let-
) i,.‘i J nng'
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ting down the top of one of the windows, and at
the fame time opening a door which will admit
the external colder, and heavierair. And it muft
not be imagined that the room will be much cooled
in confequence of this complete ventilation.—So far
from ‘it, a perfon returning into it, three or four
minutes after it had been ventilated; and the air
in it totally changed, would not ﬁntl its tempera~
ture fenfibly altered.

The walls of the room would ftill be nearly as
warm as before, and the radiant heat from thofe
walls, paffing through the tranfparent air of the
room, without any fenfible diminution of their
calorific powers, would produce the fime fenfation
of warmth as they did before. And even the cold
air admitted into the room would in a few minutes-
become really warm. And as the {pecific gravity
of air is fo very fmall, compared with that of the
denfe folid materials of which the walls, floor,
and ceiling of the room are confiructed, ‘the
warming of this air will not fenfibly cool the
room.

Hence we fee how eafy it is to ventilate warm
rooms, in cold weather, and alfo how impoffible
it would be to live in fuch a room, without the'
air in it. being perpetually changed, and replaced

- with frefh and pure air from without. = .

It is thofe who inhabit cold rooms who are ex-.
pofed to the danger of breathing confined airs for
:twm.ildbem vain to open the doors' and’ win-
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dows of fuch an apartment; if the air in it is as
cold, and confequently juft as heavy, as that with-
out, there is no phyfical reafon why it fhould move
out of its place. Part of it may indeed be blown
out by a wind, or, without opening the doors and -
windows, a part of it may be forced up the chimney,
if there be a fire burning in it ; but this kind of
ventilation is not only dangerous in a2 very high
degree, to the health of thofe who are in the room,
but it is alfo partial, and very incomplete. As
the currents of cold air which fupply the draught
of an open chimney fire are confined to the bottom
of the room, below the level of the mantel of the
fire-place, the fame air may remain for weeks in
the upper parts of the room, and perhaps for a
much longer time in fome remote corner, far from
the fire. :

I think enough has now been faid to prove to
the fatisfaction of every reafonable perfon who is
difpofed to liften, and willing to be convinced,
that the air.in rooms properly and equally warmed
in cold weather cannot be confined and contami-
nated ;—and that inhabiting warm rooms in win-
~ ter, fo far from rendering perfons weak and unable
~ to bear the cold on going abroad, is the beft pre-
fervative againft the bad effe@s of occafional ex-
-pofure to cold.

If there are any perfons who like cold rooms,
q.ndpmnlchﬂhngi’aumsof cold air, and prefer
Mhﬂ\ageml warmth of a mild and equal

o ~ tempe-
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temperature, that choice' muft be confidered as &
matter of raffe, about which there is no difput-
ing. ' -

There is a fimple experiment, eafily made, and
no wife dangerous, which fhews, in a fenfible and
convincing manner, that warmth prepares the body -
to bear occafional cold without pain and without
mjury : let a perfon in health, rifing from 4 warm
bed, after a good night's reft, in cold weather,
put on a dry warm fhirt, and drefling himfelf
merely in his drawers, ftockings, and flippers; let
him go into a room in which there is no fire, and
walk leifurely about the room for half an hour,
or let him fit down, and write or read during that
time, he will find himfelf able to fupport this
trial without the {malleft inconvenience ; the cold
to which he expofes himfelf will hardly be felt;
and no bad confequences to his health will refult
from the experiment. Let him now repeat this
experiment under different circumftances. In the
eveningof a chilly day, and when he is fhivering
with cold, let him undrefs himfelf to his fhirt,
and fee how long he will be able to fupport expofure
to the air in a cold room in that light drefs;

There is another remarkable fac, with which I
was made acquainted by an eminent Phyfician of
London, Dr. Braxe, which can hardly be ac-
counted for but on a fuppofition that heat pre-
pares and enables theboqytofu?pwtcoldx
Thofe petfons who, after having remained feveral
years in the hot climates of India, return to refide .

- S L in
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in.this country, do not- feel near fo much incon-
venience from the cold of our climate the firft
year after their return, as they do the fecond.—
If they would be perfuaded to Jive in warm rooms,
when they are within doors ; and make a free ufe of
the, warm bath, they never would feel any incon-
venience from it 3 and they might with fafety take
much more exercife in the open air than they
now do.

Occafional expofure to cold, when the body is

- prepared to fupport it, fo far from being dan-

gerous, or injurious to health, is falubrious in a
bigh degree..

At is in order that people may be enabled to go
abroad frequently, and enjoy the fine bracing cold
~ of winter, that I am fo anxious that they fhould'

inhabit warm comfortable rooms, when they are
- within doors.  But if, during the time when they
are fitting ftill, without -exercife, the circulation
of the blood is gradually and infenifibly diminithed -
by the cold which furrounds them, and above all,
- by the cold currents of air in which they are ex-
pofed, it is not poffible that they fhould be able
to fupport an additional degree of cold without
finking under it,

They, are like water; which, by long expoﬁm
~ tomoderatecold, in-a flate of reft, has been flowly
cooled down below the freezing point; the fmalleft
aﬂwnnl«ﬂs or: the {mall agitation, changes it
to ice in an inflant; but water at a higher tem-
w,; and full of latent heat, will (@mﬁt
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fame degree of fevere froft, for a confiderable
time, without appearing to be at all affected by
it.—The more attentively this comparifon is con-
fidered, the more juft will it be found; and the
more conclufive will be the inferences that are
derived from it.

If man has been lefs kindly ufed than brute
. animals by being fent naked into the world, with-
out a garment to cover and defend from the in-
clemency of the feafons, the power which has
been given him over rire has made the moft
ample amends for that natural deficiency ; and it
would be wife in us to derive all poffible advantages
from the exercife of the high prerogative we enjoy.

END OF THE TWELFTH ESSAY.
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————— e
Of the Salubrity of Warm Bathing.

H AD I any hopes of being able, by any thing I
could fay, to prevail on the inhabitants of this
ifland, to adopt more generally a practice which fo
many nations have confidered as a moft rational
luxury, and which, no doubt, is as conducive to
health, as it is effential to perfonal- cleanlinefs, I
fhould think my time well employed were I to write
a volume in recommendation of warm bathing: but
[ am fenfible, that after all that has already been
faid on that fubje&, by ancient and modern
writers;—by hiftorians, and by medical men ;—
what I could add would be of little avail. The
fubje&t is, however, fo intimately conneéted with
that treated in the preceding Effay (XIL.) that I
may, perhaps, without any impropriety, take the
liberty to make a few obfervations concerning
it. .

If a perfeétly free circulation of the blood,
brought on and kept up for a certain time, with-
out any violent mufcular exertion, and confequently
without any expence of ftrength, be conducive to
health, in that cafe warm bathing muft bcwhqle-
fome; and fo far from weakening the conftitution,
muft tend very powerfully to ftrengthen it.

£ Fr3 Among
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Among thofe nations where warm bathing has
* been moft generally praétifed, and where the effects
of it have of courfe been beft known, no doubts
have ever been entertained of its being very bene-
ficial to hedlth; and nobody can doubt of its
being pleafant and agreeable in a high degree.

Had warm bathing never prevailed but “in cer-
tain climates, doubts might be entertained of its
general ufefulnefs ; but fo many nations,—remote
from cach other,—and inhabiting countries ex-
tremely different, not only in refpeét to climate,
but alfo in refpe& to fituation and produce, and
where manners and cuftoms have been extremely
different in all other refpeéts, have practifed it,—
that we may fafely venture to pronounce warm
bathing to be ufeful to man.

It was by accident I was led, about two years
ago, to confider this fubje@ with that attention
which it appears to me to deferve ; and I then made
an experiment on myfelf, the refult of which I
. feally think very interefting, and of fufficient im-
portance to deferve being made known to the
public. i

The waters of Harrowgate, in York(hire, having
been recommended to me by my phyfician, 1 went
there in the month_of July 1800, and remained
‘there two months, I began with drinking the
waters, at the well, every morning, and with bathing
in them, warmed to about g6° of Fahreaheit’s
thermometer, every third day, at my lodgings.

- At firlt, T went into the bath at about ten

b o'clock
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o'clock in the evening, and remained in it from
ten to fifteen minutes; and immediately on coming
out of it, went to bed, my bed having been well
warmed, with a view to preventing my- faking
cold.

Having purfued this method fome time, and
finding myfelf frequently feverifh and reftlefs after
bathing, I accidentally, in converfation, men-
tioned the circumitance to an intelligent gentle-
mah, who happened to lodge in the houfe, and who
had long been ina habit of vifiting Harrowgate
every year. He adviled e to change my hourof
bathing; and to ftay longer in the bath; and,
above all, to avoid going into a warmed bed on
coming out of it. I followed his advice, and fhall
have reafon, all my life, to thank him for it.

I now went into the bath "regularly every third
day, about two hours before dinner, and flaid in
it halfan hour, and on coming out of it, inftead of
going into a warmed bed, I merely had myfelf
wiped perfeily dry with warmed cloths, in a
warmed room, adjoining to the bath; and dreffing
myfelf in a bed-gown, which was moderately warm,
I'retired to my room, where I remained till dinner
time, amufing myfelf with walkingabout the room,
and with reading, or writing, till it was time to
drefs for dinner. ‘

The good effeéts produced by this change of
method were too ftriking not to be remarked, and
remembered. I was no longer troubled with any
of lho{'e feverith heats after bathing, which T expe-

FF4 rienced
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rienced befores and fo far from feeling ckilly, or
being particularly fenfible to cold on coming out of
the bath, I always found myfelf lefs fenfible to cold
after bathing than before. 1 even obferved re-
peatedly and invariably, that the glow of health,
and pleafing flow of {pirits, which refulted from the
full and free circulation of the blood, which bathing
had brought on, continued for many hours; and
never was followed by any thing like that diftrefi-
ing languor which always fucceeds to an artificial
increafe of circulation, and momentary flow of
fpirits, which are produccd by ftimulating me-
dicines.

I regularly found that 1 had a better appetite
for my dinner on thofe days when 1 bathed, than on
thofe when I did not bathe,—and alfo, that I had a

. better digeftion, and better {pirits; and was ftronger
to endure fatigue ; and lefs fenfible to cold in the
afternoon and evening,

As thefe favourable refults appeared to be quite
regular and conftant, I was induced to proceed to
a more decifive experiment. I now. began to
bathe every Jecond day; and finding that all the
advantageous effe@s which 1 had before expe-
rienced from warm bathing ftill continued, I was
encouraged to go one ftep further; and [ now began
to bathe every day.

4 This experiment was thought to be very ha-
. gzardous, by many perfons at Harrowgate, and
‘gven by the phyfician, who did not much approve
'ofmypmceedmgs but as no inconvenience of

any
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any kind appeared to refult from it,=and as I found
myfelf growing ftronger every day, and gaining
freth health, a&ivity, and fpirits, I continued the
practice, and actually bathed cvery day, at two
o'clock in the afterncon, for half an hour, in a
bath at the temperature of ¢6° and 97 degrees of
Fahrenheit's fcale, during thirty-five days.

The falutary effects of this experiment were per-
fectly evident to all thofe who were prefent and
faw the progrefs of it, and the advantages I re-
ceived from it have been permaneat. The good
ftate of health, which 1 have fince enjoyed, 1
afcribe to it intirely.—But it 1s not merely on ac-
count of the advantages which I happencd to de-
rive from warm bathing, which renders me fo warm
an advocate for the practice.—Exclufive of the
wholefomenefs of the warm bath, the luxury of
bathing is fo great, and the tranquil ftate of mind
and body which follows it, is (o exquifitely de-
lightful, that I think it quite impoffible to recom-
mend it too ftrongly, if we confider it merely as a
rational and elegant refincment.

I am perfuaded, however, that we are very far,
in this country, from underltanding the beft me-
thod of fitting up warm baths, and of ufing them
in the moft comfortable and advantageous man-
ner. It appears to me to be quite evident that it
is not the water, but the warmsk to which moft, if
not all the good cffeéts experienced from warm
bathing, ought to be alcribed.

Among thofe nations where warm bathing has

been
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been moft génerally prattifed, water has feldom
‘beem employed, except occafionally, and merely
for wathing and cleaning the fkin: and though
wathing in warm water is pleafant,and is, no doubt,
very wholefome; yet, remaining with the whole
body, except the head, plunged and immerfed in
that liguid for {o great a length of time as is ne-
ceflary, in order that 2 warm bath may produce
its proper falutary cffects, is not very agreeable,
nor is it probably cither neceflary or falutary.

The manner in which a warm bath operates, in
producing the pleafant and falutary effeéts which
are found to be derived from it; appears to me to
be {o evident as to admit of no doubt or difference
of op'inion on that fubjeét.

The genial warmth which is applied to the fkin,

in the place of the cold air of the atmofphere, by
which we are commonly furrounded, expands all
thofe'very fmall veffels where the extremities of
the arteries and veins unite, and by gently ftimu-
lating the whole frame produces a free and full
circulation, which, if continued for a certain time,
~ remaves all obftruétions in the vafeular fyftem, and
puts all the organs into that flate of regular, free,
and full motion, which is eflential to health, and
alfo to that delightful repofe, accompanied by a
confeioufinefs of the power of exertion, which con-
ftutes the higheft animal enjoyment of which we
are capable.

If this ftatement be a:curatc. it cannot be diffi-
Mt to explain, in 2 manper perfeétly fatisfactory,

why
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why a warm bath is often found to produce ef-
fects when firft ufed, and efpecially by thofe who

+ “Ray in the bath for too fhort a time, which are

very different from thofe which it ought to pro-
duce, and which it cannot fail to produce when
properly managed. We fhall likewife be cnabled
to account for the feverith fymptoms, which refult
from going out of a warm bath into a warmed
bed

The beginning of that ftrong circulation, which
is occafioned on firft going into a warm bath, is an
effort of nature to remove obftrutions; and if
time be not given to her to complete her work,
and if {he be checked in the midit of it, the con-
fequences muft neceffarily be very different from
thofe which would refult from a more {cientific and
prudent management. Hence we fee how necef-
fary it is to remain in a warm bath a fufficient time;
—and above all, how effential it s that the bath
thould be really warm, and not tepid, or what has
been called zemperate.

When we confiderthe rapidity with wh:ch water
carries off heat from any body hotter thgn it,
which 1s immerfed in it, we f(hall find reafon for
aftonithment that any perfon, even the ftrongefl
man in a flate of the highefl health, is able to
fupport the lofs of heat which muft neceflarily re-
fult from lying for half an hour quite motionlefs
ina tub of water, at the temperature of 55 or 60
degrees; and yet, if am rightly informed, baths

at that temperature have fometimes been ordered
N br
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by phyficians, and even for perfons of delicate con-
fhitutions. )

Becaufe we are able to fupport that degree of
cold, without injury, in air, that is very far indeed
from being a good reafon for concluding that water
at that temperature would not be hurtful ; for
"water is Boo times more denfe than air, and con-
fequently when it is cold, muft deprive our bodies
of heat, when we are immerfed in it, with infi-
nitely greater rapidity than air, at the fame tem-
perature, can do. :

Having reafon to think that phyficians in gene-
ral are not {ufficiently aware of the very great dif-
ference there is in the powers of thefe two fluids
to carry off heat when they are both at the fame
temperature ;—and having myfelf been a witnefs,
more than once, to very alarming confequences
which have refulted from the ufe of what was called
a tepid bath, 1 cannot refilt the inclination I feel
to avail myfelf of this opportunity of calling the
attention of medical men to a circumftance which
is, moft undoubtedly, of very ferious importance.

When we go into a bath at the temperature of
about 96 degrees (which is blood heat) though the
. water at firlt may {eem warm to us, and even hot,
yet it is not capable of communicating much heat
to us, for our bodies being at the fame tempera~
ture, except it be perhaps at the very furface of
the fkin (where the nerves of feeling are moft plen-
tifully diftributed) there is no reafon why heat
thould pafs out of the water into us; but if the

. water
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water be only a few degrees below the temperature
of the blood, though it may fecl warm when we
firft go into the bath, yet that fenfation will foon
be followed by one of a very different nature ; and
the water will carry off heat very rapidly from the
furface of the body. .
A rapid coolifig of the body, by carrying off, by’
a mechanical procefs, the heat generated in the °
body by the action of the vital powers, may, or
may not, be advifeable in certain cafes. That is
a queftion of nice difcrimination, and one upon
which I am perfeétly fenfible that I am not quali-
fied to decide: but I may be allowed to point out
phyfical confequences, not very obvious, and con-
fequently not likely to be fubjelts of meditation
and inveftigation, which ought certainly to be
rightly underftood. '
There is one obfervation more refpecting tepid
and temperate baths, which appears to me to
be deferving of particular attention, and that is,
the ftate of inaétion in which a perfon commonly
remains in fuch a bath, and the probable confe-
quences of inaétion under fuch circumftances.
Swimming is univerfally allowed to be an whole-
fome exercife, and there are few inftances, I be-
lieve, of harm arifing from it, even when the water
has been at a much lower temperature than that
of the blood ; but I am far from being of opinion
that remaining in the water, without any mufcu-
lar exertion, would be found to be equally condu-
cive to health. ' 5
Cold
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- Cold baths are perfectly different from hot baths,
and tepid baths, and the intention of the phy-
fician in ordering them is alfo different.. T am not
prepared to explain the phyfical effeéts produced
by a momentary plunge into cokl water ; and much
lefs to give an opinion relpeting the f{alubrity of
the practice of cold bathing, or of its ufefulnefs as
a remedy for certain difeafes.

But to return from thefe {peculations to more
interefling details—to the refults of atual exper-
ments.—During the thirty-five days that I con-
tinued to make daily ufe of a warm bath, I made
a number ofexperiments on myfelf, in order fully
to fatisfy my own mind on feveral important points,
refpecting which I ftill had doubts remaining.
Some of thofe experiments were certainly too
hazardous to be reconciled to fober good fenfe,
and to that prudent attention to the prefervation
of health, which every wile man would be athamed
of negleéting. But though I may be blameable
for my temerity, and may even expofe mylelf to
ridicule by making a dilcovery of my rafhnefs ;
yet I am {o deeply impreffed with the importance
of the refults of fome of my experiments, that I
cannot refrain from laying them before the public.

Having longentertained anopinion, that the moft
‘effe@tual means that can be ufed to prepare the
lmdy to fupport, without inconvenience, and with-
out injury, thofe occafional expofures to cold, to .
uhshevu:y perion is liable who inhabits a cold
country, is, by a proper application of warmth, and

LA™ 7 without
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without the fatigue of violent mafcular exertion, to
bring on, and keep up for a certain time, at certain
intervals, fuck a full, ftrong, and free circulation
and perfpiration, as fhall effectually remove, trom
time to time, all thofe gradual contradtions and
obftructions which chilling cold naturally pgoduices,
and give a new impulle to thofe actions in which
life, health, and ftrength confift ; ] imagined that,
if this opinion was well founded, the ule of the
warm bath, inftead of rendering my habit more
delicate, and making me more liable to take cold
on expofing myfelf in the cold air, I fhould cer-
tainly find myfelf ftrengthened by it, and my con-
ftitution rendered more robufl.

The firft direét proofs I had, that this advan-
tageous change had actually taken place in me,
were accidental ; and it was probably that difcovery
which induced and encouraged me to expole my-
felf voluntarily to more fevere trials.

I had, from the time of my firft arrival at Har-
rowgate, been in a habit of retiring to my room
towards evening every day, where I commonly
fpent an hour or more in reading or writing, and
as 1 never bad any fire in my room, I frequently
felt myfelf quite chilled by the cold of the even-
ing. At this time I bathed only once in three
days ; but after I had begun to go into the bath
oefore dinner, I foon found that | was much lefs
fenfible to the cold of the evening on thofe days
when 1 bathed, than on thofe when I did not

| It

L
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1t was the difcovery of this interefting fa&
which contributed much, and perhaps more than
any thing elfe, to induce me to take the refolution,
(which was confidered as very violent and unad-
vifed) of going into the bath every fecond day,
and afterwards every day.

After I had continued to bathe every day for
fome time, 1 no longer felt the fmalleft inconve-
nience from the cold of the Evening, though I
frequently fat in my room with the windows open,
when the weather was very cold and chilly, ’till
it was {o dark that I could neither fee to read nor to
write ; and when 1 joined the company below, 1 felt
myfelf in high {pirits, and never wanted an ex-
cellent appetite to my fupper. My fleep was un-
difturbed and refrefhing ; and every thing indicated
the return of petfect health.

All thefe favourable appearances havmg conti-
nued for fome time, and finding my ftrength to
increafe daily, I became more venturous, and fre-
quently went out after it was dark, when the
evening was cold and raw, and walked alone more
than half an hour on the bleak dreary common,
which lies before the houfe where T Jodged (the
Ganby Inn) to fee if my conftitution was really fo

much changed as to enable me to fupport that
trial without taking cold.

Teven returned on foot from the play-hou(c,
acrofs the common, feveral times, in the evening,
: hy)tlv drefled, when a cold wind blew over the
common. and after I had {uffered much fromhut

' in
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in the theatre: but in none of thefe fevere trials
did I receive the {malleft injury: I never too
cold, mor did I experience any feverifh heats, or
reftieffnefs, on going to bed after theri. I call them
Jevere trials; and as fuch they will doubtlefs be
confidered, when it is recollected, that when I ar-
rived at Harrogate, I was far from being in a good

ftate of health, (baving never recovered from the
* dangerous illnefs 1 had brought on myfelf fix or
feven years before in Bavaria, by exceffive applica-
tion to public bufinefs) and when it is remembered
that at the time when I was expofing myfelf in this
manner to the danger of taking cold, I was ufing
the warm bath every day.

But I am firmly pesfuaded that it was to the
" warm bath, that 1 was indebted for my efcape ;
and it is that perfuafion which ha¥ induced me to
publith this account of .my experiment.

I am very far indeed from wifhing that my exam-
ple thould be followed in all points.—All the un-
advifed and imprudent details of the experiment
may, and ought to be omitted. It would indeed -
be more than imprudent ; it would be foolilh to
repeat them. But I do really believe that all thofe
- who will be perfuaded to adopt the pra&ice of
warm bathing, in health and in ficknefs, will find
the greateft and moft permanent advantages from
it.

Were the general and conftant ufeof the warm
bath, by perfons in health, a new thing, I fhould

have many {cruples in momnmcndmg it to the
oL, uL -1 public,
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public, whatever my private opinion of its falu-
- brity might be. But fo many nations have prac-
tifed it for ages ; and there are {o many who now
. pra&ife it, and—what i1s very remarkable—one
(the Ruffian) which inhabits the coldeft parts of
the globe, that there cannot poffibly be the fmalleft
reafon to doubt of its beneficial effeés.
With regard to the pleafant effects that refult
from the ufe of the warm bath, there never has
. been any differénce of opinion. But ftill, T am
quite certain that the true luxury of warm bathing
. is not underftood in this country ; and till the
‘conftruttion of our baths is totally changed,
and a different manper of ufing them adopted, we
never can enjoy a warm bath as it ought to be
enjoyed. .

As we muft allow, that in moft cafes,and particu-~
larly in a matter of this kindyit is much more wife and
prudent to adopt thofe arrangements and i improve-
ments which have been the refult of the experience
- of ages, than to fet down and attempt to invent

any thing new ; I think we cannot do better than
1o rebuild fome of the baths which were left us by

~ the Romans. They moft ccrtmnly underftood warm
Bl.thmg, as well as any nation ever did ; and it
}}ége any thing in our climate which renders
-any deviations neceflary from the manner com-
monlx practifed in conftrufting baths in warmer
, there is no doubt but thofe luxurious

, m,whohadpo&ﬁon'ofthlnﬂmdforfo
'wyyws. mu!thtve found thenmi out. “The
3  Plans
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plans they- have left us'may therefore be adapted
with fafety as models for our imitation, . .

I am far from wifhing to fee the baths.of Dio-
clefian and Caracalla rife up, in all their {plendour,
inthe neighbourhood of London,for I am well aware
that the magnificent and oftentatious exhibitions
of a nation of cenquerors, and flayes, would but
ill accord with the manners of & free, cnlightened,
and induftrious people ; but. ftill I cannot help
wifhing that the inbabitants of this ifland, and
all mankind, might enjoy all the innocent luxuries
and comforts that are within their reach..,

I am even jealous of the peor Ruffian peafant ;
and when.l fee him enjoying the higheft degree of
delight and fatisfaction in the rude cave which he

-calls a warm bath—without withing to diminifth
his pleafure—I greatly lament that fo wufeful and
{o delightful an enjoyment fhould be totally un-
known to {o great a portion of the human fpecies.

Who knows but that the poor Ruffian, in the
midft of his fnows—with his- warm room, and
warm bath——may not on the whole; enjoy quite as
much happinefs as the inhabitant of any othet
country ? And if this be really the cafe, what an
addition would it be to the enjoyments of the in-
habitants of othergmore favoured countries, to add
the warm room, and warm bath of the Ruffian, to
all their local advantages |  When I meditate pro-
foundly on thefe fubjeds, it is quite impoffible for
me ‘not to feel my bofom warmed with the moft
-enthufiaftic zeal for the diffufion of that know-
£ GG2
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ledge which eontributes to the comforts and en-
jomtlts of life:

There is nothing mote interefting than the re-
fults of the ingenuity of man in the infancy of
fociety, before the light of {cience has cx;.;ndcd
his views, and increafed the number of the objedts
of his purfuit, Ever intent upon a few fimple
mechanical contrivances, the ufefalnefs of which
he continually experiences, all his thoughts remain
concentrated on them, and all his ingertuity and
addre(s.are employed in rendering them perfe,
and ufing them with agility and effect. When we
examine the implements which favage nations have
contrived to provide for themfelves, almoft without
tools, we fhall fee one of the moft ftriking proofs
to be found, of the effects of perfevering induftry,
and long experience.

No perfon of any feelng can contemplate
the caftoes, fnow-fhoes, and hunting and fithing-
tackle of the North American favages, without
experiencing emotions which it would be very
difficult to defcribe : and the ingenuity difplayed
by the Ruffian peafant, m the confiruétion and
management of his warm bath; is not lefs ftrik-
ing.
Without any knowledge of the principles of
_pneumatics, hydroftatics, and chemiftry, he has
proceeded in the fame manner, precifely, as he
would have done, had he underftood all thofe
Aciences; and without money, or the means of

mhuﬁngaayhhmgofvalue, he has contrived,
= with
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with the rude materials, of no value, which ke
finds lying about him, to conftru& an edifice in
which he enjoys, in the moft Complete manner
poffibje, all the delightful {fenfations which refult
from}( of the moft rational pleafures, of the moft
refined and luxurious nations. And if fecurity in
the poffeffion of an advantage adds value toit,
how much greater is the fecurity of the Ruffian
peafant in the enjoyment of his luxuries, than the
rich and effeminate in the poffeffion of theirs?—
Nothing is more calculated to fill us with wonder
and admiration than to feec how the different fitua-
tions of man, on this globe, have been equalized
by compenfations !

The warm baths of the Ruffian peafants have fo
often been defcribed, that I dare not take up the
reader’s time unneceflarily by given a particular
account of them. They are, as is well known,
what are called vapour baths; and as thofe who
build them are much too poor to afford the ex-
pence either of boilers, or bathing tubs, they are

heated in a manner which is equally ingeniousand .

economical. A parcel of ftones are heated upon
a wood fire made on the ground, and when thefe
ftones are hot, water or fnow is thrown on them,
and the fteam which is produced, rifes up and oc-
cupies the infide of the arched roof of the cave
which conftitutes the bath.

Thofe who enjoy the bath, place themfclves,
extended at full length, on a bed compofed of the
fmall twigs and leaves of trees, on hurdles in the

' 603 form
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fotm of fhelves, phcéd round the cave, under its
vaulted roof, . *uxl above the level of the top of.
the door way. -

From this Short defcription it is evident, that
the air occupying the top of the cave, and which
is heated by the fteam, being rendered fpecifically
lighter than the cold air without, by the beat it
has acquired, will remain in its place, even though
the entrance into the cave fhould not be provided
with a door. A few branches of trees placed
againft the door-way would break the force of the
wind, if any were ftirring, and the bath would
femain as warm as fhould be required, for any
length of time, even in the moft fevere froft of a
Ruffian winter, with the expence of a very fmall
quantity of fuel.

Were 1 afked to give a plan for a warm bath,

by a friend who had full confidence in my abilities
to execute fuch an undertaking with intelligence,
I {hould adopt, with little deviation, all the prin-
ciples of the Ruffian baths.
. The bath room (hould be built of bricks; and
fhould be covered above by a gothic or pointed
dome ; and the entrance into it fhould not be
through the fide . walls, but through the pave-
ment; by a flight of fteps from below.  The walls
fhould be double, the inner wall being made as
thin as poffible, and the room fhould be lighted
by three or four very {mall double windows of
inghmnf ala.& ﬁtmtcd jl-lﬂ- below the fpmg_
C‘ . e - .-

R |
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of the dome, which might be at the height of
feven or eight feet above the pavement,

As the (double) walls of the building wouldl‘p
of Tome confiderable thicknefs, and as the win-
dows ought to be {mall, and double, it would bﬂ
very cafy to conftruct them in fuch a manner that
a petfon from without fhould not be able to fee
any perfon in the bath, even though they | were
to get a ladder, and attempt to look'in at the
window. One of the windows fhould be ma.dl: tq
open, in order to ventilate the bath.

The infide of the walls, and dome of the bn.th, ;
room fhould be plaiftered, and afterward well

painted in oil ;j—or, (what would have a neater -

and more elegant appearance), they might be lined
with Dutch tile.

The pavement might be made of any kind of
flat ftones, or of bricks, or tiles; or it might be
conftruéted of ftucco, well paipted in oil, and it -
might be covered with matting,

If ornament were required, I would place a
figure of Vefta, holding an Argand’s la.mp, on a
pedeftal, on one fide of the room. This pedeftal,

_which fhould be large in proportion to the figure,
fhould be made of (heet copper, and paintod of a
bronze colour on the outfide. The cavity w:thm
it (hould be accurately clofed on every fide, in
order that it might occafionally be filled with
fteam from a boiler fituated without, and ufed as
a ﬁovc fn; warming the room. _

GG 4 ‘I‘hg
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The important obje& had in view in making
the entrance into this bath from below (the pre-
fervation of the warm air in the room) might be
attained equally well with the door placed on one
fide of the room, provided the door were made to
open immediately into a narrow defcending vaulted
gallery, furnifhed with a good door at the lower
end of it.

The top of the door at the lower end of this
gallery fhould be two or three feet below the level
. of the bottom of the door at the top of it, which
opens into the bath,

By fetting both thefe doors open; and at the
fame time opening one of the windows of the
bath, all the warm air in it, below the level of the
window, will be forced out, in a very few mo-
ments, and the room will be completely ventis

lated.

- If the entrance be made through the fide of the
room, in the manner juft- defcribed, this will ren-
der the form of the room mofe fimple, and more
elegant, than if the paflage into it were from bes
low, through the pavement.

If the pavement of the bath be on a level, or
nearly on a level, with the furface of the ground,
the entrance into it muft, neverthelefs, come from
a lower place, If the door leading into the bath
be fituated at one fide of the room, the vaulted

lery, with which it comniunicates, mu&-ik-
cend below the level of the furface o:f nd,
and a paffage muft be opened from , In

omdes




gssAY xin.] - of Warm Bathing. 441

order to arrive at the door which muft clofe this
gallery at its lower extremity, )

~ A fteam boler (hould be placed under the bath,
in a vaulted room, and the fmoke from the clofed
fire-place of the boiler thould be made to circulate
in flues under the pavement of the bath, near
the walls of the room, in which part the pavement
fhould not be covered with matting.

A bathing tub fhould ftand on one fide of the
room, and oppofite toit (hould be placed a bamboo
or caned fopha, covered, firft with a foft thick
blanket, and then with a clean fheet, thrown
over it.

The bathing tub, which might be of the ufual
dimenfions, fhould be placed on a platform of
wood, covered with fheet lead, about feven or
eight feet fquare, and raifed fix or feven inches
above the pavement. This platform fhould be
flat, and nearly horizontal, with a border all
round it, about two or three inches high, and a
Jeaden pipe at the loweft part of it, to'carry off °
the water that happens to fall on it.

The lead fthould be covered by thin boards, or
by a loofe piece of matting; and a caned chair, or
a ftool, fhould be placed on the platform, by the
fide of the bathing tub. A pipe fhould be pre-

for admitting cold water into the bathing

ub from a refervoir fituated without the bath;
and another for bringing fteam into it, to heat it,
from the fleam boiler, There fhould likewife be a
‘ walte
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wafte pipe for carrying off the water when the
bathing tub is empfied.

The bathing tub fhould not be fet down im.
mediately upon the lead which covers the plat-
form on which the tub is placed, but fhould be
raifed cight or ten inches above it, in order that
the air may pafs frecly under the bottom of the
tub; and that there may be room to come at the
lead, to wath it, and clean it, in every part.
A bath conftruéted in the manner here def¢ribed
m 1ght be kept conftantly warm, all the year round,
at a very (mall expence for fuel ; and in that cafe,
it would always be ready for ufe,

It is equally well calculated to ferve as a warm
air-bath ;—as a vapour-bath ;—or as a warm water-
bath ;—and when it 1s ufed as a water-bath, the
air in the room may be made either warm, or tem-
perate, at pleafure.

This laft circumflance I take to' be a matter of
the greateft importance ; for nothing furely can
be more difagreeable than the fenfations of a pers
{on.on getting out of a tub of warm water, and
ftanding (hivering with cold, till he is wiped dry,
and: drefled ; and I cannot help fu(pcé’cmg. that
fuch a fituation i 1s as dangerous as it is unplca-
fant.

I am much inclined to think that the warni
M.l with occafional wafhing with warm \val:cri
will be found to be not only the moft p!mﬁnt, ._
_but alfo the moft wholefome of any ; and if that

' ﬁm\ﬂd be the cafe, no building could at:ﬁrer for

that
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~ that purpofe in this country—(where the tempera.
ture of ‘the atmofphere is always fo much below
that which would be wanted) unlefs it were cons
ftruéted on principles fimilar to thofe, on which,
the planaabove defcribed is founded.

Hot air may at any time be procured in any clis
mate, but a large mafs of air moderately and
equally warm cannot be preferved in a cold country,
by any other means than by preventing ils being
cooled, and preventing its being driven away by
the denfer furrounding medium.

The double walls, and fmall double windows 0f
the bath, which 1 have recommended, will pre-
vent the coo/ing of the air in it; and the form of
the room renders it abfolutely impoffible for the
cold air of the atmofphere, either to mix with that
warm air, or to force it out of its place,

If it be required to mix fteam with the air of
the room to render it moift, that may be done by
laying a fteam tubc for that purpofe from the
boiler, into the room 3 or it may be done in a man-
ner ftill more refined and luxurious, by having a
fmall portable boiler for that purpofe, heated by a
{pirit lamp, or a common tea urn, heated, or rather
kept boiling, by an iron heater; or a common
tea-kettle heated by a fpirit lamp, might be made
ufe of. The water might be brought in, already
boiling hot, and if a quantity of cloves, or_other
{pices were mixed with it, the room would be
 filled with the moft grateful, and moft falutary
puﬁm By burning fweet fcented woods or

; aromatic

e
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aromatic gums and refins in the room, in a {mall
chafing difh filled with live coals, the air in the
room would be perfumed with the moft pleafant
aromatic odours,

Thofe who are difpofed to {mile at this difplay
of eaftern luxury, would do well to refleét on the -
fums they expend on what they confider as luxuries 5
and theg compare the real and karmlefs enjoy-
ments derived from them, with the rational and
mmnocent pleafures here recommended. I would
afk them, if a ftatefman, or a foldier, going from
the refrefhing enjoyment of a bath {uch as I have
defcribed, to the fenate or to the field, would, in
their opinion, be lefs likely to de his duty, than a
perfon whofe head is filled, and whofe faculties are
deranged, by the fumes of wine,

Effeminacy is no doubt very defpicable, efpe-
cially in a perfon who afpires to the character and
virtues of a man; but I fee no caufe for calling
any thing effeminate, which has no tendency to di-
minifh cither the firength of the body ;—the dig-
nity of fentiment ;—or the" energy. of the mind.
1 fee no good reafon for confidering thofe grateful
aromatic perfumes, which in all ages have been
beld in fuch high eftimation, as a lefs elegant, or
lefs rational luxury than {moaking tobacco ; or
ftuffing the nofe with {nuffl

“Having given a flight fketch of a bathona
fcale of magnificence and refinement, which will
‘ot fuit every perfon’s circumftance ; and may not
gmordmtheverypcrfons talle, 1 mll ROW give

5 another
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another on a lefs expenfive, and more modeft
plan, e
Let a fniall building be erected, 14 feet 5inthes
"long, and ¢ feet wide, meafured within, and 7 fect
. high; dnd let it be divided into equal rooms of

g feet long, and 7 feet wide each, by a partition
wall of brick 4} wide, or equal in thicknefs to the
width of a brick. Let the outfide walls of this
little edifice be double, the two walls being each
the width of brick in thicknefs, and the void fpace
between them, being likewife of the fame thick-
nefs, viz. about 44 inches. In orderto {trengthea
thefe double walls, they may be braced and fup-
ported one againfl the othery by uniting them, in
different parts, by fingle bricks, laid acrofs, with
their two ends fixed in the two walls.

Inftead of a floor of boards, thefe two little
rooms fhould be paved with 12 inch tiles, or flat
ftones, laid in fuch a manner, on thin parallel walls,
(4} inches in thicknefs) as to form horizontal flues
under every part of the pavement.

There fhould be no door of comnrunication be-
tween thefe rooms, but each fhould have its fepa-
rate entrance from without, by a door opening di-
re&tly into a feparate narrow defcending covered
gallery. Thefe two doors (hould be placed on the
fame fide of the building; and their two feparate
defcending galleries may be parallel to each other,
and may indeed be covered by the {ame roof.

They may together, form one gallety;dnﬁl:’
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into two narrow ‘paffages by a thin partition wall,
conftruéted with bricks.

A fmall porch at the bottom of the gallery
fhould be common to both pafiages, buteach paf-
fage thould, neverthelefs, have its feparate door,

. at its lowerextremity, where it communicates with

the porch.
The top of the door-way of this defcending paf-

fage, at its lower extremity, muft be at lealt one
foot below the level of the pavement of the rooms.

This paflage may be furnifhed with a flight of
fteps ; or its defcent may be made fo cafy as to
render fteps unncceffary.

If there fhould be no natural elevation of
ground at hand, on which this bath can conve-
niently be fituated, a mound of earth muft be
raifed for that purpofe; otherwife it will be necef-
fary that the porch at the end of the gallery fhould
be fituated 7 or 8 feet below the furface of the
gropnd ; for it is indifpenfably neceflary that the
entrance inte the bath fhould be by an afcent, and

-4in a covered gallery.*

*The building may be covered with a. thick

: ﬂunhed roof, which will, on fome accounts, be

‘better than any other ; but any other kind of roof

“awill anfwer very well, provided it be tight; and

atuuquanm}—of&mw,etofchaﬁ‘,q:ofdry
’ leaves

© If the entrance into the houfes of poor cottagers were con-

"firoéted on the fame principles, this fimple contrivance would
ﬂ.\mﬁmﬁum{ﬁmmfum in cold wea-
-~ ther, :
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leaves -be Jaid over tlie, ceiling-of the. two fmall
rooms, under the roof, to confine the heats -dhe
«ceiling of the rooms ‘thould be dathed .and plalf-
tered, and the walls of the room fhould be plaif+
tered and white-walhed.

~ "At the end of one of the rooms opp0ﬁte to- the
door, a bathing tub fhould bc phccd and m-thn
other a caned fofa.

The bathing tub (hould be phccd ona platfom
7 feet fquare. covered with fheet lead, and m{bd
about nine inches above the level of the pa.vcment
This platform fhould have a rim all round it, and
a pipe for carrying off out of the room, the water
that accidentally falls on it.

The bathing tub fhould be fupplied wzth cold
water from a refervoir (a common cafk will an-
fwer perfeétly well for that ufe) which fhould
ﬁmd without the-houfe.

" The water fhould be admitted cold into the
bathing tub, and (heuld be warmed in it, by
means of {team, which may come from a {mall
fteam-boiler, which fhould be fituated without
the building, and near to the refervoir of. cold
water. ~ A fmall open fhed, made nh&one. fide
of the building—that fide of it which mw&e
to the entrance gallery—may cover both the
boiler and the refervoir,  The bailer, whmhmed
notbemadewoommmoredm fix or. eight
‘gallons, f(hould be well fet in brick-work, and
-well covered over with bricks, to prm;nt.the.,hﬁ

‘of dieat which wauld refult: from any nart:m
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boiler being expofed naked to the cold air of the
atmofphere.

This boiler fhould be fo firted up, by means
of a ball-cock, as to feed itfelf regularly with wa-
ter from the neighbouring refervoir.

The boiler fhould be furnithed with 4 fafety
valve, opening into the open air, and with a tube
for conveying fteam into the bathing-tub. This
tube, which may be a common leaden pipe, about
half an inch in diameter; fhiould be wound round
with the lift of coarfe cloth, or with any warm
covering of that fort, to confine the heat.

This fteam tube fhould rife up perpendicularly
from the boiler to the height of eight or ten
“inches above the level of the ceiling of the bath-
room, and fhould then be bent towards the
building, aud made to enter the roof of it, and
then to defcend perpendicularly through the ceil-
ing of the bath-room, and enter the bathing-tub.
Its opén end fhould reach to within an inch of
the bottom of the tub; and a little above the
- level of the top of the tub there fhould be a fteam-
cock, by medrnis of which the paffage of the fteam
through fteam-tube, and into the water in

the bathing-tub, may be regulated; or prevented
entirely, as the occafion may fequire. N

There may be a fhort branch, fix or eight
inches long, inferted into the fteam-tube juft de-
feribed, which branch will ferve for admitting
fteam .into the room when it is defigned to be
wfed as a fteam, or wvapour This fhort
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branch muft of courfe be furnifhed with its awn
feparate fteam-cock:

The fmoke from the (clafed) fire<place of the
boiler muft be made to circulate under the paves
ment of the twa rooms of the bath, in the flues
conftruéted for that purpofe, before it is {uffered
to pafs off into the chimney.

The chimney thould ftand on the outfide of
the building; and be made to lean againft, and be
fupported by the wall of the building: There thould
be 2 damper in this chimney.

Each of tfe fmall rooms fhould be fusnifhed
with a fmall double window; each window cona
fifting of one large pane of glals, and being made
to open by means of a hinge, placed on one fide
of it.

Thefe windows thould be placed as near the
ceiling of the room as poffible; in order to fas
cilitate the perfect and {peedy ventilation of the
bath. The infide windows may be .placed level
with the infide of the wall of the houfe § and the
outfide window level, or flufh; with the outfide
wall;  Either the infide windows or outfide
windows fhould be made of ground oF of wavy
glafs, in order that a perfon in the bath may not

be expofed to being feen through the windows.

The two fmall rooms may be diftinguifhed by
calling one of them the éath-room, and the other -

the dreffing-room.

lf:thcmqmdhhut&emwml&'.

very fhort time, the ope with vapour, and the
Vol. 1. HH other

l
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other with dry air, equally warmed, and'perfectly
free from all difagreeable {mells, this may be done
by the following fimple contrivance. Let a cylin-
der of very thin copper, about eight inches in dia-
meter, and five feet in length, be placed horizontally
under the fopha in the dreffing-room, and let a
fteam-pipe from the boiler be laid into it, with
another pipe for carrying off the water refulting from
the condenfation of the fteam in it. By admit-
ting fteam into this tube, the air in the room will
foon be warmed, without any watery vapour be-
ing mixed with it ;—and by admitting fteam into
the bath-room, and allowing it to mix with the
air of that room, a vapour-bath will be formed,
and in a very few minutes will be ready for
ufe.

A {mall quantity of cold water may then be
admitted into the bathing-tub, and the fteam being
turned into it, it will foon be made warm enough
_ to be ufed for waﬁnng, after the fteam-bath has
been ufed.

The paffage from the bath-room into the dref-
fing-room awill be attended with no danger from
cold; and'it will be found very pleafant to drefs
and repofe in a warm room, where the air is pure,
and not charged with vapour, after coming out of
‘the water, or out of a vapour-bath. - -

- If there fhould be any apprehenfion: that either
the bath-room, or the drefling-room, might be
‘too ‘much - heated by the {fméke from the. boiler

Pﬁngmnmdly ﬂm-shm flues under the

pavement,
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pavement, a canal, furnithed with a damper, lead~
ing from the clofed fire-place of the boiler imme-

diately into the chimney, might be made; and

whenever the pavement fhould become too hot,

by opening this canal the fmoke would pafs off

immediately into the chimney by the fhorteft .
road, and the pavement would receive no more

heat from it. 1 think it would in all cafes be ad-

vifable to take this precaution, in conftructing a

bath on the principles here recommended.

But I muft haften to finifh this long differta-
tion; and I fhall conclude it with a few paffages
from a modern traveller (M. SAvarY) who may
be confidered as being well qualified to give an
opinion on the fubject in queftion,

Speaking of the manner of ufing the warm bath
in Egypt, he fays, “ The bathers here are not
 imprifoned, as they are in Europe, in a kind of
“ tub, where one 1s never at one’s cafe. Extended .
“ on a cloth fpread out, with the head fupported
“ by a fmall cufhion, they can ftretch themfelves
“ freely in cvery pofture, whilft they lie quite at
¢ their eafe, envelloped in a cloud of odoriferous
“ vapours, which penetrates all their pores. In
“ this fituation they repofe for fome time, till a
« gentle moifture upon the {kin appears, and by
« degrees diffufes itfelf over the whole body. A
¢ fervant then comes and maffes them (as it is
“ called, from a word in the Arabic language,
“ which fignifies 0 touck in a delicate manger.) He

CBH2 o feems
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“ feems to knead the fleth, but without caufing
“ the {malleft pain; and when that operation is
“ ended, he puts on a glove, made of woollen ftuff,
“ and rubs the fkin for a confiderable time.

“ During the whole of this time the fweat con-
« tinues to be moft profufe ; and a confiderable
“ quantity of {caly matter, and other impurities,
- % which obftructed the pores of the fkin, are re-
“ moved, and the fkin becomes quite foft, and as
“ fmooth as fatin.

* Whea this operation is ended, the bather is
“ conducted into a clofet, in which there is a aif-
“ tern, fupplied with hot, and with cold water,
“ which comes into it through two feparate pipes,
« each furnifhed with a brafs cock. Here a lather
“ of perfumed foap is poured over him.

“ After being well wathed and wiped, a sarm
“ fheet is wrapped round him, and he follows the
* attendant through a long winding paflage into
 an external and more fpacious apartment. This
“ tranfition from heat to cold produces no dif-
‘ agreeable {enfations, nor any bad confequences.

“ In this airy apartment a bed of repofe is found
“ prepared, and frefh and dry linen is brought.
¢ A pipe isalfo brought, and coffee is ferved,
- % Coming out of a hot bath, where one was
“ furrounded by a cloud of warm vapours till the
“ {weat gulhed from every pore, and being tranf-
“ ported mto the free air of a (pacious apartment,
« the breaft dilates, and onc breathes with volup--
 tupufnefs. The pores of the body being per-

“ fc&ly
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“ fectly cleaned, and alllobﬁm&ions removed, one
“ feels as it were regenerated ; and one experiences
“ an univerfal comfort. The blood circulates with
“ freedom, and one feels as if difengaged from an
“ enormous weight, with a fenfe of {uplenefs and
“ lighthe(s, which is as new as it is delightful. A
“ lively fentiment of exiftence diffufes itfelf over
“ the whole frame, and the foul, fympathizing in
“ thefe delicate {enfations, enjoys the moft agree-
“ able ideas. The imagination, wandering over the
“ univerfe, which it embellifhes, fees on every fide
“ the moft enchanting piftures—every where the
“ image of happinefs !

¢« If the fucceffion of our ideas be the real mea-
“« fure of life, the rapidity with which they then
“ recur to the memory, and the vigour with which
¢ the mind runs over the extended chain of them,
« would induce a belief, that in the two hours of
“ delicious calm that fucceeds the bath, one has
“ lived a number of years !"”

END OF THE THIRTEENTH ESSAY.
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CONTENTS OF THIS ERSAY.

Neceflity of keeping the doors of clofed Fire-places well
clofed 5 and of regulating the air that is admitted into
them.— Account of fome experiments, which fhewed,
in a firiking manner, the very great importance of
thofe precautions.—A method is propofed for prevent-
ing the paffage of cold air into the large fire-places
of Brewhoufe Boilers, Diftillers Coppers, Steam-En-~
gine Boilers, ¢, while they are feeding with coals.—
Bad confequences whick refult from overloading
clofed Fire-places with fuel—Computations, whick

Jhew, in a firiking manner, the vaff advantages that
that will be derived from the ufe of proper care and
attention in the management of fire, and in the di-

. yettion and economy of the heat whick refults fiom

the combufiion of fuel,
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Of the Management of Fires in clofed Fire-places,

THOUGH I have already mentioned, more than
once, the neceffity of preventing the entrance
of air into a clofed fire-place, by any other pafiage -
than by the regifter of the ath.pit door, and have
ftrongly recommended the keeping of the door of
the fire-place conftantly clofed ; yet, as I have fince
found that thofe precautions are even of more im-
portanee than I had imagined, I conceived that it
might be ufeful to mention the fubjeét again, and
give-an account of the feries of experiments, from
the refults of which I have acquired new light in
re(pedl toit.

In fitting up a large fhallow circular kitchen
boiler (one of thofe I put up in the kitchen of
the houfe formerly occupied by the Board of Agri-
culture) I made an experiment, which, though it
appeared to me at the time to have fucceeded per-
fetly, led me into an error, that afterwards caufed
me a great deal of embarraffment. 1 conftructed
the fire-place of the boiler, of a peculiar form, for
the expre(s purpole of burning the fmoke ; imagining,
that if I could fucceed in that attempt, I thould
not oply get more heat from any given quantity of
coals, but alfo, that the narrow horizontal canal
that carried off the {moke from the fire-place to
tb;chmty would be much lefs liable to be

choaked
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choaked up by foot or duft. The fire-place was
made rather longer than ufval ; and near the farther
end of it there was a thin piece of fire-{tone, placed
edge-wife, which run quite acrofs it, from fide to
fide, a {pace being left about 2 # inches wide,
between the lower edge of this ftone and the bars
of the grate, while the bottom of the boiler repofed
on its upper edge.

From this defcription it is evident, that the flame
of the burning fuel, after rifing up and ftriking
againft that part of the bottom of the boiler which
was fituated over the hither part of the fire-place,
muft neceflarily pafs under the lower edge of the
ftone juft mentioned, in order to get into the canal
leading to the chimney; and I fancied, that by
taking care to keep that marrow paffage conftantly
occupied by red-hot coals, the fmoke, being forced
~ to pafs through between them, would neceffarily
take fire, and burn. This actually happened ; and
when [ left a fmall opening in the door of the fire-
place, to give admittance to a little frefh air to fa-
cilitate and excite the combuftion, the flame be-
came fo exceedingly vivid and clear, that I promifed
myfelf great advantages from this new arrange-
ment.

Bei.ng foon after engaged in putting up a Ia_rgc
fquare boiler in the kitchen of the Faundling Hol
pital, I there introduced the fame contrivance j—
but how great was my furprize on finding, that
notwithftanding the extreme vivacity of the fire,
the contents of the boiler could not be brought to
boil i lcfs-time than five hours! The fire-place,
v = 3 - 3 -‘
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it is true, was fmall, and the brick:work was new
and wet ; but I found that the quantity of goals
confumed was fuch, that had there been no effen=-
tial fault in the conftruttion of the fire-place, nor
in the management of the fire, the contents of the
boiler ought, notwithftanding thefe unfavourable
circumftances, to have boiled in lefs than one=third
part of the time that had been found neceffary to
bring it into a ftate of ebullition.

Having wafted two or three days in attempting
to remedy the defects of this fire-piace, without
changing entirely the principles of its conftrue-
tion ;—concealing my difappointment from thole
who it was neceffary fhould have confidence in my
fkill, by reprefenting to them all that had been -
done as being a mere experiment, I pulled down
the work to the foundation, and caufed it to be
rebuilt on principles which I knew could not fail to
fucceed, and which did fucceed to the utmoft of
my expeltations. :

Though I ruminated often on this difappoint-
ment, 1 did not find out the real caufe of my ill
fuccefs for fome months. This difcovery was,
however, at length made, and in fuch a manner as
to leave no room for doubt.

Having, as an experiment, conftrufted in the
kitchen of the Military Academy at Munich, an
apparatus for the performance of a!l the different
procefles of cookery, and to ferve occafionally for
warming a room, with one and the fame fire, think-
ing that the principles of the invention might be
employed with advantage in the conftruétion: of

-
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_cottage fire-places, oh my return to this country
I made the experiment at my lodgings in Bromp-
ton-row, Knightfbridge ; and, defirous of accom-
modating the contrivance to what I think may be
called a prejudice of Englithmen, I contrived the
machinery in fuch a manner as to render the fire
wifible.

A fmall low grate was fixed in the middle of a
large open kitchen fire-place, and on each fide of
it were fixed in brick-work two Dutch ovens, one
above the other; the bottom of the lower oven, on
-cach fide, being nearly ona level with the top of
the grate; and as each of the ovens was furrounded
by flues, 1 had hopes, that by caufing the flame
and {moke of the open fire to incline downwards,
and enter an horizontal canal, fituated juft behind
the fire, and there to feparate to the right and
left, and circulate under the iron bottoms of the
ovens, they would, by that means, be fufficiently
heated to bake or to boil ; and even if thetwo upper
ovens fhould not be found to be {ufficiently heated
to perform thofe procefles of cookery, I thought,
by leaving their doors open, they might at leaft
be vuyufcful, occafionally, for warming the room,
afting in the manner of a German ftove: but the
experiment was far from fucceedingas I expected.

. Thecurrent of flame and finoke which arofe from
the open fire, was, without difficulty, made to bend
its courfe downwards into the canal deftined to re-
geiveit, and to circulate in the flues of the ovens;
but, tomy aftonihment, I found that the ovems,
m—a of bung heated, were b&ulg warmed : an

9 acmdent
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accident, however, very fortunately for me, difs
covered to me the real caufe of the ill fuccefs of
the experiment.—Throwing a piece of paper on
the top of the coals that were burning in the grate,
in order to fee if tke whole of the large flame which
I knew the paper muft produce, would be drawn
downwards into the horizontal opening of the ca-
nal, fituated behind the back of the grate, 1 was
furprized to find that this flame was not only drawn
into this opening, but that it appeared to be vio-
lently driven downwards, to the very bottom of the
eanal. .
In thort, every appearance indicated that there
was a very ftrong vertical twind that was continually
blowing direétly downwards into the opening of the
canal: and it immediately occurred to me, that
as this wind confifted of a ftream of cold air, this
air muft neceflarily cool the ovens almoft as faft as
the flame heated them ; and 1 was no longer fur-
prized at the ill fuccefs of my experiment.

On confidering the {ubject with attention, I faw
how impoffible it muft be for the current of hot
vapour, flame, and fmoke, that rifes from burning
fuel, to be made to palsoff Aorizentally, orto de-
fleét confiderably from its direét afcenfion, i con-
tal? with the cold air of the atmofphere, without draw-

ing after it a great deal of that cold air: and I now
faw plainly why fo much time and fuel were re-
quired to heat the boiler in the kitchen of the
Foundling Hofpital, in the experiments that were
“made with its firft fire-place. :
- The cold air which entered the fire-place at its
2 door,
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door, and pafling over the furface of the burning
fucl, entered the flues of the boiler with the flame,
cooled the bottom of the boiler almoft as faft as
the flame heated it.

The wafte of heat that is occafioned precifely
in this manuer in the fire-places of fteam-engines,
brewers coppers, diftillers coppers, &c. muft be
very great indeed. To be convinced of this faét,
nothing more is neceflary than to fee how very
unperfeétly ‘the entrance into one of thefe fire-
places is clofed by its fingle door, 1ll fitted to its
frame—what a length of time the door is left wide
open while the fire is ftirring, or frefh coals are put-
ting into the fire-place—and what an impetuous
torrent of cold air rufhes into the fire-place on thofe
occafions.

As the cold air that comes into the fire-place in
this manner, and pafles over the burning coals, has
very little to do in promoting the combuftion of
the fuel, and muft neceffarily be heated very hot
in paffing through the fire-place, and through the
whole length of the flues of the boiler, it is eafy to
fee what an immenfe quantity ofheat this air muft
{leal, and carry off into the atmofphere in its efcape
up the chimney,

. To remedy this evil, the doors of all clofed fire-
places fhould be double, and they fhould be fitted -
to their frames with the greateft nicety, which
may eafily be done by making them fhut againft
the front edge of their frames, inftead of bemg
fitted into them, or into grooves made to receive
ﬂim and when the fire is burning, thefe doors

fhould
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fhould be opened as feldom as poffible, and for as -
fhort a time as poffible. I have already mentioned
the necefiity of thefe precautions in my fixth
Effay, but they are of fo much impbrtance that
they can hardly be too often recommended, nor
can too much pains be taken to thew why they are
fo neceflary.

Inall cafes where a fire-place is very large, and
where, in confequence of the large quantity of
coals confumed in it, the fire-place dooris necef-
farily kept open a great deal, I would earneftly
recommend the adoption of a contrivance, which
I think could not fail to turn out a complete re-
medy for the evil we have been defcribing—viz.
the entrance of a torrent of cold air into the fire-
place through its door-way.

The contrivance is this—to conftruét the floor
or pavement of the area before the fire-place door
in fuch a manner as to cut off all dire&t commu-
nication, without the fire-place, in front of it, be-
tween the afh-pit and the fire-place door-way ;
and when this is done, to build a porch, well clofed
above, and on every fide, immediately before the
fire-place door, and in fuch a manner that the
fire-place door may open into it.

This porch muft have a door belonging to it,
fituated on the fide oppofite to the fire-place door,
which door (that belonging to the porch) muft
open outwards, and muft fit its door-frame with
confiderable nicety. There muft alfo be a glafs
window, either in this docr, or over it, or on one
ﬂdeofzt,or in one of the fide walbofthepombnd
' a
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.and there muft be fufficient room in the porch to
allow of a certain provifion of coals being lodged
there, and kept ready for ufe:

When frefh coals are to be thrown into the fires
place, (as alfo when the door of the fire-place is
to be opened for the purpofe of ftirring the fire, or

* for any other purpofe) the perfon who is charged
with the care of the fire enters the porch, and
then, carefully (thutting the door of the porch
after him, he opens the fire<place door:

As no air can get into the porch from without;
its door being clofed, none can pafs through it into
the fire-place, and the fire-place door may- be left
. open without the fmalleft inconvenience ; and the
perfon who tends the fire may take up as much
time as he pleafes in ftirring it, or feeding it with
freth fuel, for little or no derangement of the fire,
or lofs of heat, will refult from thefe operations.
The fire will continue to burn nearly in the fame
manner as it did before the fire-place door was
opened ; and thofe immenfe clouds of denfe fmoke,
which, to the annoyance of the whole neighbour-
hood, are now thrown out of the chimnies of all
great breweries, diftilleries, fteam-engines, &c. as
often as they are fed with freth coals, will no
longer make their appearance.

When thefe operations are finifhed, and the fire-
place door is again clofed, the door of the porch may
be opened, and the provifion of coals kept i the
porch for immediate ufe may be again eompleted.

If the flame from the fire-place thould be found
to haye any tendency to come into the porch, this

may
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may be eafily checked, by leaving a very fmall hole
in the door of the porch for the admiffion of a
{mall quantity of air, juft enough to prevent this
accident. This fmall hole might be furniihcd with

a regilter.
~ But it is not merely through the opemng by
which the fuelis introduced, that cold air furtively
finds its way into clofed fire-places : it frequently
enters in much too large quantities by the afh-pit
door-way, and rufhing up between the bars of the
grate, and mixing with the flame, ferves to diminifh
inftead of increafing the heat applied to the bottom
of the boiler; and this never fails to happen when
a fmall fire is made in a large fire-place ; or when a
part of the grate happens not to be covered with
burning fuel, efpecially when there is no regifter to
the alh-pit door. .

It thould be remembered, that whenever more
air enters a clofed fire-place than is altually. de-
compofed by the burning fuel, all that fuper-abun-
dant air, not only is of no fervice whatever, but
being itfelf heated at the expence of the fire, and
going off hot by the chimney, occafions the lofs of
a quantity of heat that might have been ufefully
employed.

Afh-pit doors fhould always be furnifhed with
regifters, of whatever fize the fire-place may be,
for they are always indi{penfably neceflary to hth.'e]

management of a fire ;—~and where
igior::lare ocal'iomlly mademla:gedofed fire-
places, thufcentofurthrpugh that part of the
grate that is not covered with burning fuel fhould

VOL. 111. 11 be
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be prevented, by fliding an iron-plate under the
bars of the grate, or by fome other contrivance
equally effectual.

- If the clofed fire-places of boilers, great and
fmall, were properly conftruéted, and if due care .
were taken to introduce in a proper manner, and
to regulate the quantity of the air that is neceffary
to the perfect combuftion of the fuel, their grates .
might be made confiderably narrower than they
now are, and the bottoms of their boilers might be
placed at a greater heighth above them; from
which arrangement feveral -advantages would be
derived : but as long as fo little care is taken to
~ keep the door of the fire-place well clofed, and to
prevent too much air from coming up through the
grate, by the openings between its bars, the bottom
of the boiler muft be placed very near the furface
of the burning coals, otherwife fo much more cold
air than is wanted will find its way into the fire-
place, and mix with the flame, that the bottom
of the boiler cannot fail to be fcnﬁbly cooled by
it.
When a boiler is properly fet, if a fire, of a
‘moderate fize, that burns well, does not heat it in

. a reafonable time, the fault muft neceffarily lie in
the bad management of the doors and regifters of
the ﬂre-plhcc for as the heat required to heat the
 boiler is @ certain quantity, which cannot vary, if the

-\ boiler is not found to be heated as faft as it ought

g‘obe,h\:{the quantity of fuel confumed, a part of

eal - muft neceffarily go to heat
eIﬁ- mdtkete is nothing at hand that

e : can

- .
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can take it, except it be the cold air of the atmol=*
phere ; which, whenever it is permltted to enter
a fire-place in an improper manner, or in too large
quantities, never fails to rob it of a great deal of
beat, which it takes with it up the chimney, as has
already been obferved.

If the door by which the fuel is introduced into
the clofed fire-place of a kitchen boiler is not kept
conftantly clofed, it isquite impoffible that a well-
conftruéted fire-place can anfwer.—With fuch
neglectful management a bad fire-place is certainly
preferable to a good one; for when an enormous
quantity of fuel is confumed under a boiler, fome
part of it muft neceffarily find its way into it, even
if, inftead of being fet in brick-work, it were fuf-
pended over the fire, in the open air ;- but when
a fire-place is made no larger than is neceflary in
order to heat the boiler in a proper time, when the
door of the fire-place is kept clofed, it is not fur-
prizing that the boiler fhould be much flower in
acquiring heat, when a ftream of cold air is per-
mitted to ftrike againft its bottom, and blow all
the flame and hot fmoke out of its flues into the
chimney.

It would be juft as unreafonable to object to the
fire-places I have recommended on account of the
trouble of keeping them dafed as it would be to objeét
to a fcheme for warming a dwelling-lioufe merely
becaufe “it required that the ftreet-door fhould
not be left open.—The cafes arc exaé&ly fimilar ;
and if infifting on the attention of fervants in the
one cafe is not unreafonable ; it cannot be {0 in the

other.
: 112 .. There
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There was a time, no doubt, (when the doors of
rooms firft came in fathion) that the trouble they
occafioned to fervants was confidered as an hard-
fhip, and feverity in exacting attention to the
proper management of them as a grievance ; but
all improvements are progreffive, and we may hope
that a time will come when it will be confidered
as carelefs and flovenly to leave open the door of a
clofed fire-place. In the mean time it is my duty
to declare, in the mof ferious and public manner, that
thofe who have not influence enough with their
fervants to fecure due attention being paid to this
1mportant point, would do wifely not to attempt
to introduce the improvements in clofed fire-
places which I have recommended. And it is not
fufficient merely to be attentive to the (hutting of
the fire-place door; care muft be taken alfo to
manage properly the regifter ‘of the ath-pit door,
otherwife, if it be left too much opened, a great
deal too much cold air will find its way into the
fire-place between the bars of the grate.

When a clofed fire-place is properly conftructed,
it is hardly to be believed how fmall a paffage is
fufficient to admit as much air as is neceflary or
ufeful to maintain the combuftion of the fuel.

A fault, which is often committed in the ma-
nagement of the clofed fire-places 1 have recom-
mended, is the over-loading them with fuel. This
miftake has feveral bad confequences, and among

-'them there is one which would not naturally be

apecwd it prolongs the kindling of the fire, and
very
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very frequently fo much fo as to prolong the heat«_
ing of the boiler, notwithftanding the fiercenefs of
the fire when the fuel is all inflamed. 2

Great care fhould at all times be taken not to
overcharge a fire-place with fuel, but more efpe-
cially when the fire is firft kindled, and the fire-
place, and every thing about it, is cold. It fhould
be remembered that a great deal of heat is necef-
fary to warm the fuel itfelf, and bring it to that .
degree of heat which it muft have in order to its
being capable of taking fire ; and as long as there
remains any cold fuel in the fire-place to be heat-
ed, very little heat will reach the bottom of the
boiler.

All the money that is expended in the purchafe
+ of wood to kindle coal fires, is money well laid
out ; and it is by no means good economy to be
{paring of wood in kindling fuch fires. In many
cafes it would, I am convinced, be cheaper to
burn wood than coals, even in London, efpecially
in the clofed fire-places of fmall kitchen boilers
and ftewpans, where a fire is wanted but for a fhort
time. This propofal to burn wood inftead of
coals, or charcoal, has already been made more
than once ; and the more I have confidered the
fubje, the more I am convinced that the former
would turnout to be the cheapeft fuel.

A great deal of fuel is confumed in this country
for boiling water to make tea. I was curious to
know how low it would be poffible to reduce that

113 cxpence,_



470 Of the Management of Fires [Essav xav.

cxpence, and afcertained that pomt by the follow-
ing experiments and computations *

I fuppofed a {mall family, confifting of two per-
fons, to drink tea twice every day (morning and
evening) during one whole year, and that 2 pints
of water, at the temparature of 55° (the mean an-
nual temperature of the atmofphere in Great
Britain) was heated, and made to boil every time
tea was made. '

I found on enquiry that the moft coltly fire-
wood that is fold in London, dry beech in billets,
at the higheft price it is ever fold at, coft one far-
thing per Ib. avoirdupois weight ; that is, at the
rate of two-pence per billet, weighing, at an ave-
rage 8ibs. By wholefale thefe billets are fold in
London at one-penny=half-penny cach.

I had fome of thefe billets fawed into lengths
of about g inches, and then {plit into {mall pieces
(about the fize of the end of one's little finger)
and bound up with a packthread into little fmall
bundles, weighing about 4 or 5 ounces each.
In the middle of each bundle there were a few
{maller {plinters, and a very f{mall piece of paper,
that the bundle might eafily be fet on fire with a
candle, or with a common match.

On ufing the {fmall portable furnace reprefented
in the figure 63, and defcribed in chap. XI. of
the Tenth Effay, page 293, and the {mall tin
tea-kettles reprefented in the figure 68, in that

~ Effay, § found, by an experiment, which was re-

peated feveral times, that I could boil 2 pints
b of
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of water with a bundle of wood, welghmg ﬁl
ounces.

Hence it appears that the duly confumption of
wood in boiling water for tea for two perfons would
be 8 ounces, or half a pound weight ; confequent-
ly for one year, or 365 days, 182 lbs. would be
required ; and that quantity, at 1 far-thiag_ the
pound, would coft 1821 farthings =45 § pence,
or three fhillings and wine-pence-kalfpenny and half a
Sarthing.

Were it poffible to heat fo fimall a quantity of
water, with the confumption of the fame propor-
tion of fire-wood, as was found to be fufficient for
heating water in fome of the experiments, of which
an account is given in the Sixth Effay, the an-
nual expence for fire-wood for boiling water for
making tea for two perfons twice a day, would
amount to no more than 57 Ibs. weight, which, at

the London price of this wood, one farthing in the
pound, would coft 57 farthings, or oue flilling and
two-pence-farthing. ’

It is by computations of this fort, founded on
the refults of unexceptionable experiments, that
we are cnabled to appreciate the vaft faving to in-
dividuals, and to the public, that would refult
from proper attention being paid to the manage-
ment of fire, and to the economy of heat.

END OF THE FOURTEENTH ESSAY.
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ESSAY XV.

Of the Ufe of Steam, as a Vekicle for tranfporting
Heat, |

MAN'{ attempts have been made, at different
periods, to heat liquids by means of fteam
introduced into them; but moft of thefe have
failed: and, indeed, until it was known that fluids
are non-conduétors of heat, and, confequently,
that heat cannot be made to defeend in them—
(which 1s a recent difcovery)—thefe attempts could
hardly fucceed; for, in order to their being fuc-
cefsful, it is abfolutely neceflary that the tube,
which conveys the hot fteam, fhould open into the
lowefl part of the veflel which contains the liquid
to be heated, or nearly on a level with its bottoim ;
but as long as the erroneous opinion obtained, that
heat could pafs in fluids in a// direélions, there did
not appear to beany reafon for placing the opening
of the fteam tube at the bottom of the veffel, while
many were at hand which pointed out other plices
as being more convenient for it.

But to fucceed in heating liquids by fteam, it is
n , not only that the fteam fhould enter the
liquid at the bottom of the vefiel which contains
it, but alfo that it fhould enter it coming from

above. ,
: The
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The fteam-tube fhould be in a vertical pofition,
and the fteam fhould dzfrend, through it, previous
to its entering the veflel, and mixing with the
liquid which it is to heat; otherwife this liquid
will be in danger of being forced back by this
opening into the fteam-boiler; for as the hot
fteam' is fuddenly condenfed on coming into con-
taét with the cold liquid, a vacuum is neceffarily
formied in the end of the tube; into which va-
cuum the liquid in the veflfel—preffed by the
whole weight of the incumbent atmof{phere—will
rufli with great force, and with a loud noile; but
if this tube be placed in a vertical pofition, and if
it be made to rifc to the height of fix or feven feet
above the level of the furface of the liguid which is
to be heated, the portion of the liquid, which is thus
forced 1nto the lower end of the tube, will not have
time to rife to that height before it will be met by
fteam, and obliged to return back into the veffel.

There will be no difficulty in arranging the ap-
paratus in fuch a manner, as effectually to prevent
the liquid to be heated from being forced back-
wards into the fteam bailer; and, when this is
done, and {ome other neceflary precautions to pre-
vent accidents are taken, fleam may be employed,
with great advantage, for heating liquids; and for
keeping them hot, in a variety of cafes, in which
fire, applied immediately to the bottoms of the
containing veflels, is now ufed.

. In dying, for inllance, in bleaching, and in
brewing, and in the procefies of many other
LT Y S arts
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arts and manufadures, the adoption of this me-
thod of applying heat would be attended, not
only with a great faving of labour, and of fuel,
but alfo of a confiderable faving of expence in
the purchafe and repairs of boilers, and of other
expenfive machinery: for, when fieam is ufed in-
ftead of fire, for heating their conteats, boilers
may be made extremely thin and light; and, as
they may eafily be fupported and ftrengthened by
hoops and braces of iron, and other cheap mate-
rials, they will coft but little, and feldom ftand in
need of repairs.

To thefc advantages we may add others of ftill
greater importance: Boilers intended to be heated
in this manner may, without the {mallelt diffi-
culty, be placed in any part of a room—at any
diftance from the fire ;—and in fituations in which
they may be approached freely on every fide. They
may moreover cafily be fo furrounded with wood,
or with other cheap fubftances, which form warm
covering, as moft completely to confine the heat
within them, and prevent its efcape. The tubes
by which the fteam is brought from the principal
boiler (which tubes may conveniently be fufpended
juft below the ceiling of the room) may, in like
manner, be covered, {o as almoft entirely to pre-
vent all lofs of heat by the furfaces of them; and
this, to whatever diftances they may be made to
extend.

In fupending thefe fteam-tubes, care muft, how.
ever, be taken, to lay them in a fituation, o per-

sy
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JeBly horizontal, under the ceiling, but to incline
them at a fmall angle, making them rife gradually

« from their junétion with the top of a large vertical
fteam-tube, which conne&@s them with the fleam,
boiler, quite to their fartheft extremities: for,
when thefe tubes are fo placed, it is evident that
all the water formed in them, in confequence of the
condenfation of the fteam in its paffage through
them, will run backwards, and fall into the boiler,
inftead of accumulating in them, and obftruéting
the paflage of the fteam, (which it would not fail
to do were there any confiderable bends or wavings,
uprwa.tds and downwards, in thefe tubes) or, of
running forward,and dcfcendmg with the fteaminto
the veffels containing the liquids to be heated ;—
which would happen if thefe tubes inclined a’awu-
wards, inftead of inclining upwards, as they recede
fiom the boiler.

In order that clear and diftinét ideas may be
formed of the various parts of this apparatus,—
even without figures,—I fhall diftinguifh each part

- of it by a {pecific name: The veffel in which water
is boiled in order to generate fteam—and which,
‘in its conftruction, may be made to refemble the
boiler of a {team engine—I fhall call the feam-
boiler =—The vertical tube, which, rifing up from
the top of the boiler, conveys the fteam into the

“tubes (nearly horizontal), which are fufpcndcd
from the cieling of the room, I fhall call the fean

vefervoir :i—To the horizontal tubes 1 fhall give the

m of mdwﬂm of fieam :—and to the (fmaller)

- I . tubes,

-
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tubes, which, défcending perpendicularly from
thefe Jorizontal condullors, convey the fteam to the
+liquids which are to be heated, I fhall, ext.*l'uﬁvely
appropriate the appellation of feam-tubes.

The veflels in which the liquids that are to be
heated are put, I fhall call the containing velfels.—
Thefe veflels may be made of any form; and, in
many cafes, they may, without any inconvenience,
be conftruéted of wood, or of other cheap mate-
rials, inftead of being made of coftly metals, by
which means a very heavy expence may be avoided ;
or they may be merely pits funk in the ground,
and lined with {tone, or with bricks.

Each feam-tube muft defcend perpendicularly from
the Aorizontal conduflor with which it is conneéted,
to the level of the bottom of the containing veffel
to which it belongs; and, moreover, muft be fur-
nithed with a good cock, perfe@tly fteam-tight;
which may beft be placed at the height of about
fix feet above the level of the floor of the room.

This feam-tube may either defcend within the
veffel to which it belongs, or on the outfide of i1, as
fhall be found moft convenient. If it comes down
on the outfide of the veffel, it muft enter it at its
bottom, by a [hort horizontal bend : and its junc-
tion with the bottom of the veffel muft be wzll

* fecured, to prevent leakage. If it comes down
into the veflel, on the infide of it, it muft defcend”
to the bottom of i it, or at Jeatt to th.hma.vcry
fcw inches of the bottom of it; othbtwife the

llqllld
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liquid in the veffel will not be uniformly, or equally
heated.

When the fteam-tube is brought down on the
infide of the containing vefiel, it may either come
down perpendicularly, and without touching the
fides of it, or it may come down on one fide of
the veflel, and in contaé& with it.

When feveral fteam-tubes, belonging to different
containing veflels, are conne¢ted with one and the
fame horizontal fteam conduor, the upper end
of each of thefe tubes, inflead of being fimply
attached by folder or by rivets to the under fide of
the conductor, muft enter, at lealt one inch, within
the cavity of it; otherwife the water refulting from
a condenfation of a part of the fteam in the con-
duétor, by the cold air which furrounds it, inftead
of finding its way back into the fteam-boiler, will
defcend through the fteam-tubes, and mix with the
liquids in the veflels below; but when the open
ends of thefe tubes projed? upwards wilkin the fleam
condudior, though it be but to a fmall height above
the level of its under fide, it is evident that this
accident cannot happen.

It is not neceffary to obferve here, that, in order
that the ends of the fteam-tubes may project
within the horizontal conduétor, the diameters of the
former muft be confiderably lefs than the diameter -

~of the latter. A
 To prevent the lofs of heat arifing from the
cooling of the different tubes through which the

¥ fteam
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~fteam muft pafs in coming from the boiler, all
thofe tubes thould be well defended from the cold
air of the atmofphere, by means of warm cover-
ing; but this may eafily be done, and at a very
trifling expence. The horizontal conduétors may
be enclofed within fquare wooden tubes, and fur-
rounded on every fide by charcoal duft,~fine faw~
duft,—or even by wool ;—and the fteam tubes, as
wellastherefervoir of fteam, may be furrounded, firft
by three or four coatings of ftrong paper, firmly at+
tached to them by pafte, or glue, and covered
with a coating of varnifh ; and then by a covering
of thick coarfe cloth. It will likewife be-advifable
to cover the horizontal conduftors with feveral
coatings of paper; for if the paper be put on to
them while it is wet with the pafte or glue, and if
care be taken to put it on in long flips, or bands,
wound regularly round the tube in a fpiral line,
from one end of it to the other, this covering will
be dfeful, not only by confining more effectually
the heat, but alfo, by adding very much to-the
ftrength of the tube, and rendering it unnca:ﬁ‘uy
to employ thick and {trong fheets of metal in thc
conftruction of it.

However extraordinary and incredible it may
appear, I can affert it as a fa&t, which I have proved
by repeated experiments, that if a hollow tube,
conftructed of (heet copper % of an inch in thick-
nefs, be covered by a coating only twice as thick,
or 1% of an inch in thicknefs, formed of layers of
ftrong paper, firmly attached to it by good glue,

VoL, 111, KX the
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the ftrength of the tube will be more than doubled by
this covering.

1 found by expenmcnts, the moft unexception-
able and decifive—of which I intend at fome future
period to give to the public a full and detailed ac-
count,—that the ftrength of paper is fuch, when
feveral fheets of it are firmly attached together
with glue, that a folid cylinder of this fubftance,
the tranfverfe {ection of which fhould amount to
only one fuperficial inch, would fuftain a weight
of 30,000 Ibs. avoirdupois, or above 13 tons, ful-
pended to it, without being pulled afunder or
broken. '

The ftrength of hemp is fhill much greater,
when it is pulled equally, in the direction of the
length of its fibres. I found, from the refults of
my experiments with this fubftance, that a cy-
linder of the fize above mentioned, compofed of
the ftraight fibres of hemp, glued together, would
fuftain 92,000 lbs. without being pulled afunder.

A cylinder, of equal dimenfions, compofed of
the ftrongeft iron I could ever meet with, would
not fuftain more than 66,000 lbs. weight ; and the
aron muft be very good not to be pulled afunder
with a weight equal to 55,000 lbs. avoirdupois.

I fhall net, ir this place, enlarge on the many
advantages that may be derived from a knowledge
of l;hc& curious fadts. I have mentioned them
now, in order that they may be known to the pub-
~lic; and that ingenious men, who have leifure for
th:femfeudms muy bemduocdtotumthur at-
: . tention
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- tention to a fubje, not only very interefting, on
many accounts, but which promifes to lead” to
moft important improvements in mechanics.

I cannot return from this digreffion without juft
mentioning one or two refults of my experimental
mveftigations relative to the force of cohefion, or
ftrength of bodies, which, certainly, are well cal
culated to excite the curiofity of men of fcience.

The firength of bodies of different fizes, fimilar
in form, and compofed of the fame fubflance,/~or
the forces by which they refift being pulled afunder
by weight fufpended to them, and aiing in the
direction of their lengths—are sot in the fimple ratio
of the areas of their tamfverfe feclions, or of their |
Sfradtures ;—but in & bigher ratio—and this ratio
is different in different {ubftances. .

The form of a body has a confiderable influence
on its ftrength, even when i is palled in the direttion
of its length. ; L

All bodies, even the moft brittle, appear to be
torn afunder, or their particles {eparated, or fibres
broken, owe after the other ; and hence it is evident,
that that form muft be moft favourable to the
ftrength of any given body, pulled in the direc-
tion of its length, which enables the greateft
number of its particles, or longitudinal fibres, to
be feparated to the greateft poffible diftance—fhort
of that at which the force of cohefion is overcome,
—before any of them have been forced beyond that
limit, \ -

KKz It
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- It is more than probable that the apparent
ftrength  of different fubftances depends much
more on the number of their particles that come
into aftion before any of them are forced beyond
the limits of the attraction of cohefion, than on
any {pecific difference in the intenfity of that force
in thofe {ubftances.

But to return to the fubject more immediately
under confideration.—As it is effential that the
fteam employed in heating liquids, in the manner
before defcribed, fhould enter the containing vel-
fel at, or very near, its bottom, it is evident that
this fteam muft be fufficiently ftrong, or elaftic,
to overcome, not only the preflure of the atmo-
{phere, but allo the additionzl preflure of the
fuperincumbent liquid in the veffel; the fteam
boiler muft, therefore, be made ftrong enough to
confine the fteam, when its elafticity is fo much
increafed by means of additional heat, as to enable
it to overcome that refiftance. This increafe of
the elaftic force of the fteam need not, however,
in any cafe, exceed a preffure of five or fix pounds
upon a fquare inch of the boiler, or one third part,
or one half, of an atmofphere.
~ It'is not neceffary for me to obferve here, that
in this, and alfo in all other cafes, where fteam is
ufed as a vehicle for conveying heat from one
place to another, it is indifpenfably neceflary to
provide fafety-valves of two kinds ;—the one for
letting a part of the fteam efcape, when, on the
fire being fuddenly increafed, the fteam becomes

fo

i
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fo ftrong as to expofe the boiler to the danger of
being burft by it * ;—the other for admitting air
into the boiler, when, in confequence of the dimi-
nution of the heat, the fteam in the boiler is con~
denfed, and a vacoum is formed in it ; and when,
without this valve, there would be danger, either
of the fides of the boiler being crufhed, and forced
inwards by the prefiure of the atmofphere from
without ; or of the liquid in the containing vef-
fels being forced upwards into the horizontal fteam-
conductors, and from thence intd the fteam-
boiler. The laft-mentioned accident, however,
cannot happen, unlefs the cocks in fome of the
fteam tubes are left open.—The two valves effec-
tually prevent all accidents.

The reader will, no doubt, be more difpofed to
pay attention to what has here been advanced
on this interefting fubje&, when he is informed
that the propofed fcheme has already been exe-
cuted on a very large fcale, and with complete
fuccefs ; and that the above details are little more
than exat defcriptions of what actually exifts,

A great mercantile and manufa&uring houfe at
Leeds, that of Mefits. Gott; and Co. had the
courage, notwithftanding the mortifying predic-
tion of all their neighbours, and the ridicule with

* The fleam which efcapes out of the boiler through the
fafety-valve may very eafily be made to pafs into the refervoir,
of water which feeds the boiler, and be condenfed there;
which will warm that water, and by that mean: {ive a quan-
tity of heat, which otherwife would efcape into the atmofphere,

and be loft. 3 3 whick
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which the fcheme was attempted to be treated,
to erec a dying-houfe, on a very large fcale indeeds
on the principles here defcribed and recom-
mended. -

On my vifit to Leeds in the fummer of the year
1800, I waited on Mr. Gott, who was then mayor
of the town, and who received me with great po-
litenefs, and fhowed me the cloth-halls, and other
curiofities of the place: but nothing he thowed
me interefted me half fo much as his own truly
noble manufalory of fuperfine woollen cloths.

I had feen few manufactories {o extenfive, and
none fo complete in all its parts. It was burnt to
the ground the year before, and bhad juft been re-
built, on a larger fcale; and with great improve-
ments in almoft every one of its details.

The reader may gafily coneeive that I felt no

fimall degree of fatisfaction, on going into the
_dying-houfe, to find it fitted up on principles

which 1 had forne fhare in bringing into repute,
and which Mr. Gott told me he had adopted in
confequence of the information he had acquired
in the perufal of my Sevent/: Effay.

He affured me that the experiment had an-
fwered, even far beyond his mok fanguine expec-
tations ; and, as a ftrong proof of the utility of
the plan, he informed me, that his next door
neighbour, who is a dyer by profeffion, and who,

at ﬁr&, was ftrongly prejudiced againft thefe inno-

“vations, had adopted them, and is now convinced

that they are veal improvements, _
6 : Mr,
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Mr. Gott.affured me, that he had no doubt but
they would be adopted by every dyer in Great
Britain in the courfe of a very few years.

The dying-houfe of Mefirs. Gott and Co. which
is fituated on the ground floor of the principal
building of the manufactory, is very [pacious, and
contains a great number of coppers, of different
fizes ; and as thefe veffels, fome of which are very
large, are diftributed about promifcuoufly, and
apparently without any order in their arrangement,
in two fpacious rooms,—each copper appearing
to be infulated, and to have no conneétion what-
ever with the others,—all of them together form
a very fingular appearance.

The rooms are paved with flat ftones, and the
the brims of all the coppers—great and fmall—are
placed at the fame height (about three feet) above
the pavement. Some of thefe coppers contain up-
wards of 1800 gallons ; and they are all heated by
fteam from eme fleam-boiler, which is fituated in a
corner of one of the rooms, almoft out of fight.

The horizontal tubes, which ferve to conduét
the fteam from the boiler to the coppers, are fuf=
pended juft below the ceiling of the rooms : they
are made—fome of lead—and fome of caft-iron
and are from four to five inches in diameter; but
when I faw them, they were naked, or without
any covering to confine the heat. On my ob-
ferving to Mr. Gott that covcrmgs for them
would be ufeful, he told me that it was intended

KK4 that
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that they fhould be covered, and that coverings
would be provided for them.

The vertical feam-tubes, by which the fteam
paffes down from the horizontal feam-conduétors
into the coppers, are all conftructed of lead ; and
are from # of an inch to 2% inches in diameter ;
being made larger or fmaller according to the
fizes of the coppers to which they belong. Thefe
fteam-tubes all pafs down on the outfides of their
coppers, and enter them horizontal at the level
of their bottoms. Each copper is furnifhed with
a brals cock, for letting off its contents; and it
is filled with water from a ciftern at a diftance,
which is brought to it by.a leaden pipe. The
coppers are all furrounded by thin circular brick-
walls, which ferve not only to fupport the cop.
pers, but alfo to confine the heat.

The rapidity with which thefe coppers are
heated, by means of fteam, is truly aftonithing.
Mr. Gott afflured me, that one of the largeft of
them, containing upwards 1800 gallons, when
filled with cold water from the aftern, requires no
mmore than Aalf an kour to heat it till it actually
boils !-—By the greateft fire that could be made
under fuch a copper, it would hardly be poffible
make it boil in lefs than an hour.

It is ealy to perceive that the faving of time,
which will refult from the adoption of this new
modc of applying heat, will be very great ;—and it
15 likewife evident that it may be increafed, al-
moft without limitation, merely by augmenting

3 the
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the diameter of the fteam-tube : Care muft, hows
ever, be taken, that the boiler be fufficiently large
to furnifh the quantities of fteam required —The
favirg of fuel will alfo-be very confiderable: Mr.
Gott informed me, that, from the beft calculation
he had been able to make, it would amount to
near two-thirds of the quantity formerly ex-
pended, when cach copper was heated by a fepa-
rate fire,

But thefe favings are far from being the only
advantages that will be derived from the introduc-
tion of thele improvements in the management of
heat : There is one, of great importance indeed—
not yet mentioned—which alone would be {uffi-
cient to recommend the very general adoption of
them.—As the heat communicated by fteam can
never exceed the mean temperature of boiling water
by more than a very few degrees, the fubftances
expofed to it can never be injured by it.

In many arts and manufactures this circumftance
will be productive of great advantages, but in none
will its utility be more apparent than in cookery ;
and efpecially in public kitchens,—where great
quantities of food are prepared in large boilers;—
for, when the heat is conveyed in this manner, all
the labour now employed in fltirring about the
contents of thofe boilers, to prevent the vi€tuals
from being {poiled by burning to the bottoms of
them, will be unneceffary; and the lofs of heat
occafioned by this fturing, prevented y—and, in-
ftead of expenfive coppers, or metallic bom.

W
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which are fometimes unwholefome, and always
difficult to be kept clean, and often ftand in need
of repairs,~—common wooden tubs may, with great
advantage, be ufed as culinary veflels; and their
contents may be heated by portable fire-places, by
means of fteamsboilers attached to them.

As thefe portable fireplaces and their fteam,
boilers may, without the fmalleft inconvenience,
be made of fuch weight, form, and dimenfions, as
to be eafily tranfported from one place to another,
hy two men; and be carried through a door-way
of the common width ;—with this machinery, and
the fteam-tubes bclonging to it, and a few
wooden tubs, a complete public kitchen, for
fupplying the poor, and others, with foups, and
alfo'with puddings, vegetables, meat, and all other
kinds of food prepared by boiling, might be efta-
blilked in half an hour, in any room, in which there
is a chimney (by which the {moke from the port-
able fire-place can be carried off ); and, when the
room fhould be no longer wanted as a kitchen, it
might, in 2 few minutes, be cleared of all this culi-
nary apparatus, and made ready to be ufed for any
other purpofe. *

This method of conveying heat is peculiarly well
‘adapted for heating baths: It is likewife highly
probable that it-would be found ufeful in the
bleaching bufinefs, and in wafhing linen, It would
alfo be very ufeful in all cafes where it is required
to keep any liquid at about the boiling point for a
long time without making it boil ; ﬁa;theqmtnty -

f{‘l'
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of heat admitted may be very nicely regulated by
means of the brafs cock belonging to the fteams
tube. Mr. Gott fhowed me a boiler in which
fhreds of fkins were digefting in order to make
glue, which was heated in this manner; and in
which the heat was {o regulated, that, although the
liquid never actually boiled, it always appeared to
be upon the very point of beginning to boil.

This temperature had been found to be beit
calculated for making good glue. Had any other
Jower temperature been found to anfwer better, it
might bave been kept up with the fame eafe, and
with equal precifion, by regulating properly the
quantity of fteam admitted,

I need not fay how much this country is obliged
to Mr. Gott, and his worthy colleagues.—To the
fpirited exertions of fuch men—who abound in no
other country—we owe one of the proudeft dif-
tinctions of our national charater ;—that of being
an enlightened and an enterprizing people, R

In fitting up the great kitchen at the houfe of
the Royal Inftitution, I availed myfelf of that op-
portunity to fhow, in a variety of different ways, -
how fteam may be ufefully employed in heating
liquids,

On one fide of the room, oppofite to the fire-
place, and where there is no appearance of any
chimney, I fitted up a fteam-boiler, of caft-iron,
which, to confine the heat, is fo compleatly covered
up by the brick-work in which it is fet, that no
part of it is feen, This boiler is fupplied with

_ water
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water from a refervoir at a diftance (which is not
{een) and by means of a cock, which is regulated by
an hollow floating ball of thin copper, the water in
the boiler always flands at the fame height, or
level.

The fteam from this boiler rifes up perpendicu-
larly in a tin tube, which is concealed in a fquare
wooden tube, by the fide of the wall of the room,
and enters an horizontal tin tube (concealed in the
fame manner) which lies againft the wall, and juft
under the ceiling.

From this horizontal fteam conduétor three tubes
defcend, perpendicularly (concealed in three {quare
wooden tubes) and enter three different kitchen
boilers (on a level with their bottoms) which are
fet in brick work, againft the fame fide of the room
where the fteam boiler is fituated.

As cach of thefe boilers has its feparate fire-
place, properly furnifhed with agood double door,
and regifter afh-pit door; and alfo with a canal,
furnithed with a damper, for carrying off the
fmoke ; either of thefe three boilers may be ufed
. for cooking, either with a fire made under it, or
with fteam brought into it, from the neighbouring
fteam-boiler.

_The object I had principally in view in this ar-
rangement was to (hew, in the moft ftnking and
convincing manner, that all the different procefles -
‘q{onqkﬁy, which are performed by boiling, {uch as’
boiling meat ‘and vegetables in boiking water—
. mt‘ou_phﬁcwmg, &c. may, in all cafes, be
W performed
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performed quite as well, and in many much better,
by heating the liquid which is to be boiled, and
keeping it boiling, by admitting hot fteam #nto :?. .
than by making a fire wnder it.

By ufing one . of thefe boilers alternately in theﬁ:
two ways, on different days, in preparing the fame
kind of food, 1 concluded that all doubts on this
fubject would be moft effectually removed.

To exhibit in a manner {lill more ftriking the
application of fteam to the boiling of liquids for
culinary purpofes, the following arrangement has
been made, and completed.—An horizontal {team-
conductor (concealed in a fquare wooden tube)
communicating, at right angles, with the fteam
conduétor before defcribed, paffes, juft below the
ceiling, from the middle of one fide of the room, to
the middle of the ceiling; and ends in a veflel, in
the form of a flat drum, about ten inches in diame-
ter, and five inches high, which is attached to the
ceiling, perpendicularly over the center of a large
table, which is placed in the middle of the
room. '

On the outfide of this drum, or fhort hollow
cylinder (which is made of tin, and covered with
wood, to confine the heat) there are, at equal dif=
tances, four projecting horizontal tubes, each about-
one inch in diameter, and two inches long, which
communicate with the infide of the drum. = Thefe
‘tubes all point to the fame center, m.mely to the
center of the drum.

To each of thefe fhort horizontal tubes, ﬁ!mti'

fixed
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fixed one end of a fteam tube compofed of three
pieces, fixed to each other, and moveable, by means
of joints, which are all fteam-tight.

- The end of this compound flexible feam-tube
is united to the end of the fhort tube, which pro-
je&ts from the fide of the drum, by means of a
fteam-joint, in fuch a manner, that the fleam-tube,
attached to the drum, and communicating with it,
may either be folded up, in joints, or lengths, juft
under the ceiling, or it may be made to hang down
from the end af the fhort tube to which it is at-
tached.—The lower joint_ or rather divifion of this
flexible fteam-tube, which reaches nearly to the top
of the table, is furnilhed with a brafs cock, by
which it is occafionally clofed ; or rather, by which
it is always kept clofed when it is not in actual
ufe.

Imight perhaps fpare myfelf the trouble of de-
fcribing the manner in which this culinary fteam
apparatus is ufed, as the imagination of the reader
will moft probably have run before me. T fhall,
however, juft mention a very ftriking and pleafing

~manner of making the experiment,in which the
adtion of this machinery will be exhibited to great

If the cold water, which is to be heated, and
made to boil by the fteam, is put into a large glafs

“bowl, or jar; on plunging the lower end of one of
the flexible fteam-tubes into the water, and thea
opening the fteam-cock, the agitation into which
the water in the glafl veffel will be thrown will be

\ "H'» i 1 wﬁblc
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vifible through the glafs; and the paflage of the
fteam, in its elaftic form, upwards, through the
water into the air, after the water has become boiling
hot, and not before, will be an inftructive, as well as
an amufing experiment.

Thofe of the flexible fteam-tubes which are not

in a&ual ufe, are kept fo folded up, (in orderto
thcir being out of the way) that their two upper
divifions, lying by the fide of each other, in an ho-
rizontal pofition, are juft under the ceiling of the
room; while their lower divifions hang vertically
downwards, pointing towards the table.

Inorder that the kitchen may not be filled with
fteam when any of the boilers on the fide of the
room are ufed, their covers are all furnifhed with
fteam-tubes, which, communicating by a particu~
lar contrivance, with an horizontal fteam-tube,
which lies immediately over thefe boilers juft ua-
der the ceiling, and which, by paffing through the
wall of the building, opens into the external air,
all the wafte fteam from thefe boilers is carried out
of the kitchen.

Before I conclude this Effay, I fhall add afew ob-
fervations concerning an application of fleam, whici
bas not yet, to my knowledge, been made, but
which there is much realon to think would turn
~ out to be ofverygrcat unpm‘tancemdeodmmaa;
. cafes.—This is the employing of it for communi~
cating degrees of heat above that of bailing water.

I was led to meditate on this fubjet by an ac-
count I received, not long ago, of fome V“Y.f}“"

prizing
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prizing effects which were produced in bleaching,
by ufing the fteam of a very ftrong folution of pot-
«afh for boiling the linen, inftead of water; as I was
confident that no part of the alkali could poffibly
be evaporated in this procefs, I could not account
in any other way for the effe@s produccd but by
fuppofing them to have been owing to the kigh
temperature of the fteam which rofe from this firong
lixivium: and, as fteam, at a high temperature,
might eafily be procured, and applied to the linen,
without the ufe of the alkali, I thought it would
be worth while to try the experiment with hot
fteam, produced from pure water. 1 mentioned
this idea to Mr. Duffin, fecretary of the Linen
Board in Ireland, who is himfelf concerned, in an
extenfive way, in the bleaching bufinefs, who has
promifed to make fome experiments on this fub-
ject, which I took the liberty to point out, and to
recommend to him, as being likely to ]cad to in-
terefting refults.

Meditating on the various ufes to which /e,
or (which is the fame thing) frong fleam might be
applied, it occurred to me that it would probably
be found to be extremely ufeful in allum works,
for concentrating the liquor from which allum is
cryftalized. There are, as is well known, many

i dl.ﬁﬂdtwluttendmg the evaporation and concen-

- tration of that liquid ; and it is never done without

“occafioning a very confiderable expence, as well for

fud,of#hwh hrgequantmes are confumed, as

_\ .o -4 llfo
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alfo on account of the frequent repairs of the paas,,
which are found to be neceffary.

Moft, if not all thefe difficulties, might, I thm»
be avoided, by introducing ftrong fteam into this
liquor, inftead of concentrating it over a fire. This,
concentration might certainly be effeted as well,
and probably better, and more expeditiouly, by
ufing hot fteam, than by the immediate ufe of the
heat of a'fire; and the expence occafioned by the .
wear and tear of the apparatus would, no doubt,
be much lefs in the former cafe than in the Jatter:
and, if it fhould be found (which is not unlikely)
that fome certain temperature is more advantageous
in this proce(s than any other, that temperature,
when once difcovered, may be preferved, with very
little variation, when fteam is ufed (by placing a
vilve, loaded with a proper weight, in the (teams-
tube, and obliging the fteam to lift that valve, in
order to pafs through the tube); but there is no
poffibility of regulating, with any precifion, the
degrees of heat employed, when liquidsare evapo-
rated in boilers over a fire.

I would juft point out one more application of
fteam, which, if I am not much miftaken, will
turn out to be very advantageous indeed, in many
refpefts ;=it may be employed in heating the fer-
mented liquor from whichardent {pirits are diftilled.

A propofal for introducing watery vapour into
a Jiquor from which pure ardent [pirits are to be
diftilled, or forced away by heat, will, no doubt,
be thought very extraordinary by thofe who have

VoL, III. 3 never

' b |
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never meditated on_the fubject 5 but when they
thall have confidered it with attention, they will
find reafon to conclude that this method of diftil-
ling bids fair to be very ufeful. The faving of
expence for coppers, and other coftly utenfils and
machinery, would be very confiderable ; and the
danger of the flavour of the fpirits being injured
by the burning of the liquor to the fides of the
copper, would be entirely removed.

« Steam has already been introduced, in feveral.
great nianufaltories in this country, into drying-
houfes, and employed, with the beft effeéts, for
heating and drying linen, cotton, and woollen
‘goods, after they have been wafhed :—it has alfo
been ufed in the drying-rooms of feveral paper ma-
nufactories. When it 1s ufed for any of thele
purpofes, it fhould be introduced into tubes of
Jarge diameter, or into feveral {maller tubes, con-
ftructed of very thin (heet copper (or into any
other metallic tubes, having a large furface, that
would be cheaper) and thefe tubes fhould be placed
nearly in an horizontal pofition in the /ower part of
the drying-room, and wider the goods that are to

. bedricd ; and, (in orderto economize the heat ds
much as poffible) the water refulting from the con-
~ denfation of the fteam in the fleam-tubes, (hould
~ be condufted, by {mall tubes, well covered with -
~ warm covering, into the refervoir which feeds the
L ' i
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- AN ACCOUNT OF THE. GEOGRAPHI-
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c:ud:f:‘lr‘ mand of Capt, Billings, batween
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N BAUER,
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J paper, 34 3a. in Boards. .

- TRAVELS THROUGH

OF THE RU

Truosls|

THE. SOUTH-

SSIAN EMPIRE, in
e from i
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U fro of the - VOYAGE TO COCHIN CHINA, in tke
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1 lﬁlulﬂli“lﬂﬂa ] H%LH&R!‘E.“' w‘mﬂﬁvdmh&w!m:
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mumn;bwwlhaﬁmvmhhtdw g8, by Mr. Alexander and Mr, Daolel. By the same,

dto, 3L 13, Gd. in Boards.

TRAVELS IN AFRICA, EGYPT, AND/
SYIUA, from the Year 1702 to 1798, |

B{hg. w. naom‘“
ik 304, in Bosrds. y
A TOUR ROUND THE BALTIC
THROUGH THE NORTHERN COUNTRIES OF
EUROPE, particolarty Dx . Sweden, Fuland, R
Mia wod Prussia, in a Series of Letters.
By N, W. WRAXALL.
s Edition, corrected sad wugmented. Bvo. Ti. in Boards,

CONSTANTINOPLE, " (CIENT AND
MODERY, with excarsions to the Shores und Tslands |
the Archipelugo and the Trosd.

By JAMES DALLAWAY, M,

Late Chaplasin and Pliysician of the Biitish Fmbassy to
the Porte. Elagantly pri in one volume #to, with
pluses of Views, &e. 1, Gd. i Boards,

A few Copies are printed on royal paper with coloured
Plates. Price M. 3. In Mn‘m,

TRAVELS IN EUROPE, ASIA-MINOR,

AND ARABIA. By J, GRIFFITHS, M.. D.

Moembar of the | Medical Society of Edinburgh, and
Foreign Bocieties, with &

Portrsit of e Auibor, and several , o,




Pulldings, Arts, Antiquities,
Hlustrated with 24 Plates of
tiow, dcc. By JAMES MURFHY, Architect.

#to, 1L Tv. in Boards,

- A GENERAL VIEW OF THE STATE
OF PORTUGAL: il T dyienl

tion thereof, and  inclading an Account of the

and Moral State of the-Kingdom, with

wations Vegetable, and Miversl Produc
ooy of its Colonies, * The whole coraplied from the best
Portuggese Writers, and from Info in
the -%,m-om 1 with & Map
of fifwen other Plates. 1L 7o in Ponrds.

A VIEW OF SOCIETY AND MANNERS
IN FRANCE. SWITZERLAND, AND GERMANY,

with Anerd y o S
" Wy JOHN MOORE, M. D.
2 vols. Bvo. Nisth Fdition. 14e. o Blowrds.

A TOUR THROUGH SICILY AND
MALTA. In & Series of Letters to WILLIAM BECK-
FORD, Esq. of Somerly in Saffolk; from 1 BRYDONE,
¥, IlLsd.l A new Editon i one volume, Bvo.  Vries i,
L "

OBSERVATIONS ON
WYE, and several Purta of
chivfly to Pictu Beauty : made

the Year 1770, TWILL?A” GILPIN, M, A,
Probendary of Salisbury, and Viear of Boldre near 1
mington.  The Sth Editios, (llustraied with several
pruvings. fivo. Price 174 in Boards, «

OBSERVATIONS ON THE COASTS OF
MAMPSHIRE, SUSSEX, and KENT, wlajion :

¥y

o Picturesque . made s the N of the Yime
1774, By the seme. With Fangrovings, v Pries "

A JOURNAL of a TOUR 1o the HEs
ERIDES, with SAMUEL JOIINSON, LL D, ]
Py TAMES BOSWELL,
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l;vlb Tour, aml wever botore published, A 'Iil:'lf

e, Literary
nnd Tooks, with wn wathentic Avconnt

N

the Distress
wid Paowpe of the Gramdson of King Japes 11 1o thy
Your i40, the ath Kdiuon, revised sl sormected, i
Priee Qu. in Boards.

DIVINITY, &,

LECTURES ON THE GOSPEL OF ST. |
MATTHEW, delivernd in the Parah Chureh of St James,
Wastminster, i lhe Yeurs 17 By, mnad 1000,

Ry the Right Ree. REILEY PORTECS, Iy, D.
Ilh]ﬂoflaudu. oth Edition, ¢ wvols. Bvo. 12, In

SERMONS on several Sohjects. By the
sume,  10th B n 2 vols, #vo. ml.lu Ile-i.l.’

TRACTS U~ VARIOUS SUBJECTS; all |
SUMMARY OF THE EVIDENCES OF

CHRISTIANITY, By the same. (th Edition, 18mo,
e, o Boards,

ON THE BENEFICIAL EFFECTS OF
CHRISTIANITY. By the same. 3d Ualitian, tvo. 24, Od,

e

| True Mirecies rovorded in the New Testaneni, s o

THE CRITERION ; or Rules by which the

[T Mirmcies af l‘u!‘m [T}
fiy JOMN DOUGLAS, D. D,
of Seligbury. A pew Edition, with O

Frie To. W

Ty

DISCOURSES on diferent SURJE

dditions by the Auther, Bve,

Ny GRORGE ISAAC HUNTIRGPORD, D, D,
Lard Pishap o1 Oloweestor, & wals, Bve 1. in .
A

CALL FOR UNTON WITH THE E
TARLISHED CHURCH, sddrossed 1o Baglish
vants. Dy the same. B, b, G, 1

ISAIAH, & now Travslatlon, with a ¥
::w Dissortation, and Notes eritwal, -

¥ the lniz. ROBERT LOWI. D, D. ¥ .
Goetting. Liwd  aliop of Loundos.

I
Lond. and 3
Edition, @ vols. %o, 19 b Posrde.

3 T AT T
B Old i New Tttt st Aot of e | JEREMIAH and LAMENTATIONS &
English Translatons I ey o > .
:Md m:du » Bariptursl Eap vl ""““"“',' "":’é‘n’...w"‘w“ rwon
By GEORGE FRETYNAS. (sow TONLINE) T o < T
Lord Bishiop of Lineola. Desigwed for the
U--H:-mubm ! on. 4 vola,
O Tar Ayst Votume of this Work Tiing_ s Tntrodue:
Non o the Study of the Bible s p paratr, in
Agwa, 5.l Boards.
AN INTRO T THE STU.
DY oF n’l‘l rmuEln CONCRUNING THE
CHRISTIAN CHURCH,
‘slnn Chpel. By WICHARD MURD, D. D’
bg“ dvu-."u.m vols. Ou. in
' at Lincetn's-Inn Cha.
1765, sad IPE. By the same,
u Bosnds,
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C’ﬂlf Aberdern,

‘#m Hn’l‘ru-hwr'om
ctiom) o & vols. Bva. 1L 126 in Boarda.

~ A NEW EDITION OF A DIBSERJ‘A-
DN ON MIRACLES;
. wilvanred b)l)uﬂdﬁ-n.hq llub
‘ ll Dr. m;-nmntllm mim;;-b
b ‘-'?'bthlﬂlm wow first added, Sormons and
Ty the same. € vols, Bro, Price 1% in Boards,

LECTURES ON SYSTEMATIC THEO-
ad PULPIT ELOQUENCE.

By the same, Bvo.  Frice gs. (o Hoards,
; 'BRHONS ON VARIOUS SUBJECTS,
by the lite JOUN FARGUHAR. M. A. Miusier at

carwiully sorrected from the Author's Mas,
My nmml ( 'AMPRELL, D. I,

IJD ?rnlm ALEXANDER

nnu., in King's Col
Aberdion, Ml’ b, B,

~ SERMONS b; the late Rev. JOHN
[ ?UDAI.& D n . 8 EA oue of the Musistons
o . e, with s Account of the Author's

" S ANDIAY DALZEL M. A, ¥. .S, Bd.
of af Chrvek, gr &e. lu the Univensity of Edin.

3 'ﬁ
8 by WILLI.&H LEECHMAN,
e College of l-l-qn- 7n

: muoss. By JOHN MACRENZIE,
oy m of Poripairick, and oue of His Maposty's
i Ondinary In Scotland.  Second Edition, with

il worrections. tivo, Prce 7o in Hoerds,

nh)l()hs on various Subjects, und preach-
#d o0 severnl Oecasions,

lh-l-u Hev. THOMAS FRANCKLIN, D D,

10 his Wy u-u Tectar of Bras-
I-t. 4 wala. Edinan, 1, 1. io Boasds

L SERMONS on the Relative Dfics, preach-
Unevn stiret aid 8t Pauls Coves .
- the apiive Avtior.

Edition, 5. in
Al HS PREACHBD TO A OOI.'N-

" DRINTED FOR CADELL AND DAVIES. s

A FAMILIAR SURVEY efdaem-'
TIAN RELIGION, and of HISTORY, us
m?ammd .ucwmu;.rs:

ur‘rm' s of shthar Sox, dutiog the soarse of

By THOI&S OISDOIJII. M. A
Fourth Edition. yvo. B in Boards.

MHON& By, the same. 2 vols, 8vo,
New Editions. 16s. in Boards.
SPMONS, chiefly delrd to elucidate
sotme of the lesding Doctnnes of i
Hy the Rev. EDWARD COOVER,
Rector of Hamistall, Radware, i the County of Stafford,
I'.rupmn to the Right Hou the Earl of fourwws, and

late Fellow of All Souls College, Oxford! A wew Edi-
tion, i | vol. Bvo, Price i Boards

HELPS TO COMPOSITION, or Five
Hundred Skeletobs of Scrmes, seversl being the Sab-

stance of Sermans preached before the Univensity. Ta
wiich is sdded. M.m,mmlmdl

with Ab and 1
By the Hes, uum.u?mmh M. A
Frllow of King's Colloge, Cumbridge. New Edition, *ia

& vuls. ve,  Price SL Be o Dosr

SERMONS on the Doctrines and Daties nl’.
Christiunity, fva 14th Edition. Price Se. In Boards, of
W Dusdecino,  Prve 4o in Boards

A PRACTICAL VIEW of the prevaili ;
Religions System of Pralesed Christians in the higher
middle Clases in this  Coantry, coutrasted with
Christanity. By WILLIAM WILRERFORCE, Eaq.
Member of § lﬁnﬂww;dfnﬂ.ﬂﬂ
Edivan. Bvo, Ta. in Boards.

SERMONS, on different Sabjects, left fur
Publieation, by JOHX TAYLOR Li. D, laze Probek
dary of Westsipater, Hector of Novworth, Loicestorshing
sl Minister of S0 Margarot's, Westminstor,  Pabli
by the Nev, SAMURL HAYES, A, M. Usher of W
minater School, € vols, 180 in Nownds.

T meconnd Vol imuy be hind soparate,

N. B These Volumes iuclude the Sermoun written by
Dy, Jolmson, for the Funeral of s Wite ; and all the
Sermons exhibit steoug luternal Evidencn of their hay
hnlr-tflﬂ’ revised, wl lesal, i not wholly wmitten,

that emineos Morslist, who hed been, for 8 grest pumber
of Yoars, in Habits of close intimecy with the Divive
whiose usmie they bear.

LECTURES ON THE ACTS OF THE

APOSTLES, wud and -ﬂull.
B RICHAND, STACK, D D,

mm-um:,wu- nam- #vo. 7. tn
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SACRED HISTORY OF THE LIFE OF

JESUS C|

HRIST; illustrative of the Harmony of the

Four Evangelists. By the Rev. THOMAS HARWOOD.

1mo. 3s.
ADD

in Bowrds.
RESSES TO YOUNG MEN., By

JAMES FORDYCE, D. D. 2 vols. dth Edition. Te in
ADDRESSES TO THE DEITY. By the

same, 3d

Edition. s in Boards.
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MEDIC

DOMESTIC MEDICINE ; or a Treatise
on the Prevontion and Cure of Discsses by  Reglii,
aud simple Medicines. Eag W. NUCHAN, M. D,

Qe turge
ditions.

vol. Hvo, Qoth

von, with sonsido -
10w, Gl bodund, e 48

*o* This Treatise comprehends not anly the Acute, bt

. lso the Chrowie Diseases; and both m:m-.-lnl wt much

_ Erewter length than in any other Performange of the Like

nature. 1t likewise containe an Easey on the Numsery

wnd Management of Children | with Rules for preserving

Health, susted to the different Situstions sl Oceupssions

of Mankind ; and Dirverions for the Cure of Wi,
the Reduetion of Fractures, Dislocations, &c.

ADVICE TO MOTHERS, on the Subject

of their own Health, and on the Means of pramoting tye
Heulth, Strength, and Benuty of their Offspring, By thn
saie,  Bvo. Go, b0 Boards,

OBSERVATIONS CONCERNING THE
PREVENTION AND CURE OF THE VENEREAL
DISEASE. By the same. A wew Edithon, with cousi-
derable mlditions, by lius son, A, P. BUCHAN, M. D.
Bvo. 5. in Boards.

PRACTICAL OBSERVATIONS CON.
CERNING SEABATHING ; (0 which sre added Jie-

marks oo

the Use of the Warm-bmth.
By A. P BUCIIAN, M. D,

Bvo. S in Boards.
MEDICAL REPORTS, on the Effects of

Witer, cold and wurm, as u Remedy in Pever nnd other

Whiscases,

whrtlhier slied 1o U sarfeee of e Body, or

used intorually, Weloding wo enguiry into the eircum-
stauces that render cold driuk, or the edld balh, danger-
ous in Health. To which are added, Obsorvations ou the
4 Nuturm of Fever; and on tie Bffects of umi, Alosbol,
;-a(l!'::n:fitll.on,nogyl .::a\lul'.'i l‘l;:llll;. !3 F. LA
ol e al College of Fhysicmis, Edinburgh, —

The ath Bd

itlon, cormerted and mlarged, (5 two volames,

Bvo. Price 1da. in Boards,
The Kecoud Velume, which s wholly new, s solid se.

A LETTER TO DR. PERCIVAL, on
REVENTION OF INPECTIOUS FEVEAA—

the ¥

And an Addres to the Colloge

#,umwawamr
OHN MAYGARTH, M.D. F. k. 8,

yvicians at Philadel-

s B e .If --54 LD ) o
. | the smme. 2 vols. 12t Edition.
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AN ECCLESIASTICAL
S‘Im Aﬁ:g&l:&u. v
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Mm ! of
idered, i Uelr O

and Philosophy, and te Politienl
ing that Period. By the luwe HL]
RENCE MOSHEIM, D. . Traoslated wod
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}[u]m'u‘-. DD Ta wluc«.:‘udd. wn -
vew Edithongs eoarroctsd Improved
fm and sevoral Appendines, 0 wvols,

SERMONS TO

IN E, &c.

AN INQUIRY INTO THE NATUR
AND ORIGIN OF MENTAL DERAN llﬂ.m |
comprelending & concise Systom of the Py ]
Pathology of the Muman Mind; and an 1 of the
Pansions wivd their Efleota. 8

By ALEXANDER CRICHTON, M. D, = |
Phystctan (o the Westminstor Hoapital, and  Publle 1
turer on the Theory and Practice of !!'lmp‘ on Ches
mistry, ¢ vols, Wwno 1és in Noards. i+

A TREATISE ON INSANITY, in whie
are eonbaied the Principlos of & wew and more Prie-
tiewl Noslogy of Mantacal Disorders than has yot bees Sl
oflered to the Pablie, exemplifed by sumorous aod ses 08
curwtn Historien] Relotions of Cases from Autho
Puldic wod Private Proctios: with Plates i
Ui Crantology of Manlecs sl 1dvote. v

Ry Il MINEL.
Professor of the School of Medicise at Paris, Senlor Phy
sicinn G the Vemalo National Asylum in Sal
Physician ta the Asylum dr Nicotro, and_ Metnber of mi
ny lewrned Societios,  Translated from the Frensh. |
l{ D, DAVIS, AL D Plysician o the Shefokd O
Tofirwinry, Svo,  Prico o in Bosrds,

LECTURES on the DUTIES and QU
LIFICATIONS of » PHYSICIAN,

By JOHN GREGORY, M, D, I R &
Lats Profrssor of Medicite in the University of

burgh, wid first Physichas to 1t for Beo
Revned and corvertat: by JAMEN OREGONYS M.
1 wue volwmie, lscolseap Bve,  Prico &0 o Boards,

A POPULAR FSSAY ON THE DISOR-
DER FAMILIARLY TERMED A COLD, In '3

therey dimislhing its frequency, sod

Lond. ¥. . 8.
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and K. M. S, Ediob, and Member of the Amerioan

of Arta and Sciences. Bvo. 80, In Boarda,
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ESSAY ON THE DISEASES MOSYT
TO INFANTS] th whidh are added, Tules t
in the Nursing of ) b
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CTPLES OF SURGERY, Vo-
_m they felste n'mdn."lﬂem.ua
and W Arteries, Fractures

'ig |

l\; JOHN BELL,

r‘;:yummmw nm
#¢. in Boards.

P:.."“*_w i the Stvest. S
s o o nhe
mdmdm Urethra and Bladder, and the
and Diseases of the Skull and Brain, la'hm
M Wlustrated by vumerous
Priee’5t, ha. In Boards,

- A SYSTEM OF OPERATIVE HURGERY.
fonnded o the m\ms of ANATOMY

y CIIARLES BELL.
Nolume the 'F’Inl.. o rogal Bn Minstruted with no-
’n.m?mvlnp Price 16, in Boards.
THE ANATOMY of the HUMAN BODY,
& NN und l.:ﬂlll.!..?..’! BELL, Sergeons, Edinhurgh.
m'?m Volumes of the above Work rontain the
M’nl' the Bones, Muscles, and Joints; and of
eurt and Areries: with numerous Eogravings.
hln- i, 1w, o Boards. The Third Volwne eon.
Hlnllu- .ﬂlllulllﬁ of the Brui, wivl b-ﬂnpmm of the
erves, and (he  Apatomy of  the l';
! th Engravings,  Price 16 in Boards,
M m-t.im tiie Anstomy of the Viscera of the
Parts in the Male and Pemale Pelvis, mud
mﬁ"‘" System. ’Wl-ih an A ix and Fngray-
oo
A5 In Boards.

plote the W Second Edition.
PNGRAVINGS OF THE ARTERIES, il
&emu Valuise of tha Avatomny of the TTu-
JOHN BELL, Surgron i and serv
w the 'hlr!m of the Arteries, by
ES BELL. Sargron.  Superbly anmi in tmpn-
Bvo. apd besulifully eoloured,  The
L 1, In Towrds,

mE ANATOMY OF THE BRAIN, ex-
nkied 0 & Reries of P , bewutifully eeloured,
. ﬂhhrhlbu on the Commuulostion between the
cles of the Brsin, By CHARLES BELL.

14 royal dto.  Price 8. %, lu Boards.
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GISHORNE, M. A,
: hzllllun 14e. in Boards.

QUIRY ml'o THE DUTIES OF
+ DBy the setme.  Tth Edition, Bve.

mmmemm»avm.

uud the Duties armnumman in

rank und fortune.
" | Ninth Edition. 2 vols. 10w

Ammaor

HIODUI-BI“‘! nu.
On royal #to.

Boards,

ENGRAVINGS OP THE BONES, MUS.
cmmm,mmumvmmdﬁo
Am‘ydmnmm: ngmnnnmm
n Mo, with about 200 of explanatory let
ter-press, Prico W 113, ﬁimm

OBSERVATIONS on the DISEASES IN-
CIDENT TO SEAMEN, retired from lct.ul Service, by
reason of mecidents, infirmities, or

By HOBERT ROBERTSON, It D FRS FAS
Member of the Colk-gr Physicians; snd Physi-
cian to the Royal tal, Gresmwich, in 4 vols. Bvo,
Price 1L 1fie, in Boards,

PRACTICAL OBSERVATIONS on the
PRINCIPAL DISEASES of the EYES, (Hustrated with |
CASES. :;nmlamlhun the Ttslian of Antimio Scarps,

o B | Surgery, in the Uni-
vmk of Pavia, &c. with ‘Ha«s By J&H’.ES BRIGGS,
vo, ;rire 104 6. In Bourds.

QUINCY's LBX ICON M‘I:DICUH. A
New Mediesl o of

the Terms in Anatomy, Hlyﬂnlngy' l’rxdlu- of Phys
Matrin Medica, Chenvistry, Pharmacy, r{
wifery, amd the various Branches of anrnll‘;h.i
conoected with Medicine  To which is added, A
sary of Obsolote Terma, from Castelli, Blanchard. Qain
cy, James, &c. By nuﬂBl&T HOOPER, M. D. L8,
t Physicin o the St Maryde-Dooe Infirmary
Ko, In 1 very large vol. Bvo. Price 1y, in Boards.
PRINCIPLEB OF MODERN CHEMIS
TRY, » ly nrranged.
yDr l'llz ERIC CHARLES GREN.
Late Professor st Halle, in Tranalated
CGeorman ; with Netes and Additions, conodruing late
Discoveries, by the Translator ; und some nocessary 1s
blus. 2 Jarge vols. tho, (llustraind by seven Plates on.
Erwved lur Lowry. 16, in Boards.

ANALYTICAL ESSAYS towards promot-

from the

ing the Chenical Knowledar of Mimeral Subsowoces,

By MARTIN HENRY KLAPROTH.
n'{m ns, Member of the Hoyal Academy of Scicaces
In, and various other loarued Socictien.  Trwnslut

of Chomistry, Assessor to the Royul Colloge of
ed from the German, 2 vols, #vo, 16s. G (U Bowrds,

EDUCATION.

A SUMMARY OF THE PRINCIPAL
EVIDENCES FOR THE TRUTH AND DIVINE
ORIGIN OF THE CHRISTIAN REVELATION.

By the o EILEY PORTEUS DD, Bishop
o oo s, 0. tn Boarie.
THE MODERN

s'rmmm ON.
SYSTEM OF VEMALE EDUCATION. With « View

Conduct Wormen of
e iy uluu AN MORE.

THE wom;s Ol" HANNAH HOR!.

e mﬁpﬂdhmm oL . in
of

THER TO MER SON.

Socond Bdhion with Addioms: Pric 1. 64 Hosrds.

TO THE
2... _:ra -un—-—.
of Religious 3
Autheor of Le r %d’z
catlon. 2 wols. crown lvo. 10s. 1o e



. STRICTURES ON FEMALE EDUCA-
TION, chicfly as it relates to the Culture of the Feart.
By the same. 35 in Boards.

ADELAIDE AND THEODORE: or,
* Letters Education ; containing sil the Privciples
uﬁnmaamdmurut Pluns of Education; wmx
Princes, und to those of Young Porsons of both Sexes.
Translsted from the Frenchof Madam la © de

Geulis. 3 vols. 'I‘M.ﬂl!diﬁm 04, in Boards.

EXTRACTS, elept, iutmchve. and en-
m;:‘au‘m Hu:h, m " “fn ‘:hn 1
m-
Y Persous. One Vi
Jumse, Royal Bvo. 1. B ® ¥

EXTRA! in V the
e 1ll‘.mtl'l‘s, erse, upon same

EPISTLES, clegant, familiar, and instroc-
five, selected rrmu the best Writers, Auiaut and Mo
dern, and formiog n propor Compuuion to  the two last-
mentioned Works. 1. in

A CLASSICAL 'DICTIONAR\’ contain-
ing & clear and com, wnmntofdlmhb;m
Names which occur in roading the Clussics,

By 1. LEMPEIFRE.. D. D.
6ith Edition. Tn vne large volume Ave. 130, Gd. hound,

The game Book, very considersbly enlarged. Maud-

somely printed, ia one volume 4to, 2/, S in Boards,

ELEMENTS OF GENERAL HISTORY,
Ancient and Modern; to which wre sdded, & Table of
Chrouology, sud & comparative View ol Auclent sl
Modern Gieogra hy

liy ALl !.NOE'R FMZEIL TYTLER, Eesq.
vols, Sth Edition, with Maps, ta, in Boards.

4 GRECIAH AN'I‘!QUI"!'ILES M, am Ace
ecount of the it wod private Life of the Greeks; ro-
lating to llmwglmont. Laws, l‘ilm:ndlﬂd
Procesdings, Naval and Milivary Aﬂn n, Ora.
eles, Festivals, Gomes, Exercises. Marringes, Funeruls,
Tomestic En Food, Dress, Mu.
sic, Painting, Public Buildings, Flarbours, Baths, &s.
Aec. Chuﬂ_f designed l.u explain Words in the Greek

Classicks, tew wad Coslomas to whick
Uy reler. ‘I‘n:ﬁkh Is widded, n Chronology of e
markable eveuts in te Grecian Wistory, from the Fosdo.

dation of the Kingdom of Argoa under Zofuchus, ta Uhe

Death of Alessader

Rev. THOMAS IHARWOOD,
Late of UJnnity College, Oxford. fBvo, 10s, Bound,

ROMAN ANTIQUITIES: or an Account | Spesch,
Customs Romanus ;

AN HEBREW AND ENGLWB’
CON, without Poinbs, i which the Hebrow
Words of tte (ld Testament aro ox 13 v
ing and derived Senses, the Vil W e ';‘_
under their mpnruvn Primitives, lnll the :
slgued o each suthorised b{‘ Refeiences to
'k-:l.p:um. wind lmmuy Iustruted -ad

wnd
u:h Wmt are nnl u um wnd u Chaldes G
mar, without
" JO'I!N’ PARKIIURST, M. A,
Formerly Vollow ul Clare Hall, Cambridge. The Fifth
Edition corrected and improved, rayal tvo. Price 1L, &,

ff«
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_A mc‘nomnv. pml.u. Auhle. i
w Laog _.
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y Charles Wilkiny, LLo D

‘;'m;m!.“!'m o, llf I.Il ~of un
in Boards.
AN ARABIC GRAMMAR. By the su

4o, I o Boards.

A NEW DICTIONARY, ln.%
French, sl French and ialy | contal
eution of wiuua. wm. ||m lﬂm:

mnmh-nhmnnml evisnd,
the best Dictionarios, -uw-inn

Mic
ﬁﬁmuwm ch-u-.b,
Words Phrases, from the Rits snd Cus
o

lcn

13
B mnr. LL.D. Rector of the 11
By ALEXAND RS igh
Fouwrth Edition, mu: uﬂll'pd. Bve, 10u., G,
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'I’HE TREASUR\' OF THE FRENCH
D ENGLISH LANGUAGES; contsising, 1. A
French and Eughish. 2d. Familiar l’uﬂnl

thds are eritleally i i, mnd sy I
nw.melaamamcmmmm-n
Quantity, on the Accent and Quantity of the i

Iy exandined wnd clearly defined; sod the Ans.
logies of r.llel-mm wre so fully shown as to lay the

Hy 1l
m RUDIMENTS OF THE FRENCH
GUE; or, An ey and rutlonsl lotroduction to the
M Girmnmar, wherein the Prisciples of that Langusge
e Itl'ﬂwdlmlly -Dumd By the same. Seventeenth

A (il!ﬂ.Mlle}R Dg THE FRENCH
() i o w I i
e uUl‘{.m: all mmﬂ 'hr;“l'll.nrl:n %;L:wmnu' mnrj‘
_ ! wre Exhibited i 0 nipoorr cotirely  vew.
By Jpn luun 'I'wtll Fdition, M. Do,

_ ENTERTAINING AND INSTRUCTIVE
~EX BN vt;hﬂnlhﬂuuduhrwhhyhhx Ry
e san gth Wabltlon, revisod wid  rormected
iy Lo muw A, Nownad,

5 AMUSANTES, avee une Table ge-

I Nere dos
oin, Solon 'Ondre des Tables pour ou rendre la
plus fucile a I"Beolior.  Par bo meme, 25
M ntroduction to ENGLISH GRAM-
Natew, Ny ROBERT LOWTLL D, D,
“ Tondon, New Editous.  Vine Papor. 8o, G,
A O, Bownd.

-'RES ON RHETORIC AND

; Ilbﬁl.{r':ai?'num. D.D. F.R.&
one of e Ministers of the High Chuich, uul Profes
ol Rietorie and Bolles Lottros in the anmn,r
Edition. 3 vols. Bvo. 1L 14 Io
~ ELEMENTS OF CRI'I"ICIBH. By the
HENWY MOME, of KAMES, one of the Seuntors
of Justice, wid one of the Londs Commission-
in Mth Mon. neatly
d ”M dmm. 10, 0 Bowrd
. TH or NATURAL OR
I L PHILOSOPIY
a“'ﬁrlaﬂlﬂ CAVALLO, ¥, L&
Aivo, lilgstrated by & great number of Engravings.
onm; OR A TREATII‘;E ON
L DELIVERY -n;d-ﬂ numny
Modern, the Ne

mod mtional Prouuncistion,
L\me. nuln 10 be observed by the Natives of Scot-
luud‘ Trelund, ;rll London, l'ur uvolding their sevéral
Pec .. far ir
lnlu.aln {mmﬂ the I.Tnal’ umnmry
whole int with Oleervations, mological, Cri
teal, and Graommatical. A

By JOIIN WALKER.
The Fourth Fdition, with considerable Additions. Tn
One Volume, 4to. 1L 11s, 6d, in Bowrds.

A RHYMING DICTIONAR Y, answering
ab the aumie Tune the Parposes of SPELLING and PRO-
NOUNCING the ENGLISH LANGUAGE. On a Plan
not lifherto attempted. To which, 1. The whole Lau-
Eusge i wranged necording o s Terminstions.— 11,
Eviny Word is ::‘rlnwﬁ and divided iuto Syllables ex-
weLly as pronoui 110, Multitodes of Wolds lisble 1o
& Dionilibe Prouusiciation sre fixed i their True Sound, by
a Tthyme.—1V. Seversl Words of ostablished Usage, not
Lo b found (o our best Thctionanes, are inserted, and the
most ditheult Words rendered s pronounced by
bing classed sveordiog to thelr ?mlinn Ta which s
prefived, & s Introduction to the various Uses of
i Wark, with Critical sod  Fractiesl iwervatiom on
Ot " Jathon, wid ¥
andl the |'ul'1-\ﬂlh of l'nM‘ﬂ In adkided, &n Tode 2 n!
Allownble Whymes, with Authorities for their 1 sngn,
from oue best Authors, By the same, 189m0, Price 10w,
fhd, in Dowards,

OUTLINES OF ENGLISH GRAMMAR,
caleulated for the T of bath Senes st Schiool ; I which
the Praetical Roles of the Langunge m-ind; and din-
tinetly laid down, and specalative Difficulties s much as
possibie svoided, By the saore,  Price 35, Bound.

THE ACADEMIC SPEAKER ; or, a Se-

. P ¥ Imt“nr-l-. 0 (‘h!n.:um
an Dprrhm. from the best Writers, propey o rond
and recited by Youth st Schaol; 1o which are prefived,
Elowems of l)nl.utr. or Plain aoid Fasy Directions for
Loeping the Bod: n graceful Position, and scquiring a
lun,[lll'lll.l ulu‘lZﬂrd SIylo- wl l‘;'hm l'.lylﬁbd und

anil Arﬂnﬁ uf !hr &plll:rr The Fourth Nllim. with
contiderable Additions. By the same,  Price 0. Bound.

ENGLISH THEMES AND ESSAYS; nr,
THE TRACIER: AMISTAST 1% ENGLISH €O/
POSITION | eomsisting of Tiin snd Fasy Rules h
writing Exercives

of the Ela of G
mqu
GILRERT AUSTIN. A M.

” in #to. with seversl Eagravings,
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dmend.udmnwsumud wat Provunciation A KEY TO THE CLASSIC/
pointed out:  With a complete of vl Vales, o5 wuolmnnoro:ﬂh%
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Easy Rules for writing Orations for the Senate, sod form- L?mvm«hmm

POETRY.

arrespondence. th an Aceount of

his Life, mod w Criticlom on his Writigs.  To which are

prefixed some Observations on the Chirmeter aod  Condi-

ish Pewssntry,  Elegantly printod (o #

vols, Hvo. a Portruit of the Authior, b Rdition,

1L, 16, ﬁunll

THE POEMS, separate.  Elegantly jrintod in 8

i wolivmes, with a Portrait, 15, Asother Edition, In
12mo. i, in Poards

THE POEMS OF ALLAN RAMSAY :
which are prefixed & Life of the Autbor from nuuumur
Documents ; and Remarks on his Poems, from s lamge
View of their Merits, in Two large Volumes, hvo. with

from s origiual Drwwing, by bis Son, the late
eminent Palnter, A wow Editlon, cormwnd and enlure-
ed, with & Glossary, Printed umifonuly with Burms's
Warks. 1L ix. in Boards.

THE PLEASURES of MEMORY, with
some other Pooua. By BAMUERL RIDGERS, Esq.
With Plates, 10v. Od. in Bours.

THE PLEASURES of IMAGINATION.

By MARK AKENSIDE, M.
To which is préfixed, a Critionl Esay o thr TPovm, by
Mrs. BARBAULD, with Plates, e, in Bosrds.

THE ART of PRESERVING HEALTH.

o whink By JOHN AE!‘I’:}":{(:_\“ M. 1:“
xevk, & Cril Akay Bl Poem,
Dr. ALKIN, with Pistes o in Boards .

THE POETICAL WORKS of Ms, WIL-
LIAM COLINS, with o Profutory Esmy, by Mri. BAR
BAULD, with Flates, fu. in Boards.

WALKS IN A FOREST; or Pooms de-
seriptive of Scenery and Tocidents clarsteristic of & Fo-
rest at Seasous of the Year,

By TIIOHAS GISBORNE, M. A,
With , Ga, in Bonnﬁ

POEMS, Sacred and Moral. By the same.
With Plates, Ou. in Boards.

THE SEASONS, by James Tuomson, To
which is wed, the Life of the Author, by PATRICK
IU CH, D. D, F. . 8. and nh Eseay on the Plan

of the Pocm, by J. AIKIN, M. D, with
th B¢, in Boards, |

THE !PLEBN nllnr Poems, by MAT:
THEW G Witk o Preoiory Eesy, by Dr.
AIKIN, I‘hh P‘hm. Se.in l-mh

SACRED DRAMAS ; the | taken
from the Sible. By HANNAI MORE. do. in Boards.

- THE TRIUMPHS dm.PElLa Poem,
v:lrﬂl.t.un MAYLEY, Eaq, With Pllates, Gr. in Boards,

THE a Drumatic Poem, to which
| il e B
o or By JOHN

a Poem, lﬁﬂﬂhlﬁl

ot
vols.

Names. By the saiue. !'dﬁ'h m :

ENGLISH LYRICS. Wi
Sll\"r:!l. Fellow of Bt Poler's Onﬂqun,
in Boards.
ELEGIAC SONNETS, and other
F By CHARLOTTE, SMITIL. «
Two vols. with Plates, 18x. tn Dowrds,

METRICAL MISCELLANY ; |
chiefly of Poenis, hitherte unpublished, fvo. [Galn

BROAD GRINS., Ry G.EORG
MAN, (the younger) comprisiug, with

formerly published u

II. ‘?ﬁ“,‘ﬂﬁiﬁm wnid al}i’pm Prico s, h

LEWESDON l{.ll#k:ouid
T L. & Faalls Gohee
of Oxford, & 0 Nowrda,

HUMAN LIFE. A Poem, m
ed in » Pocket Volume, fis. In Bowrds,

OBERON Poom, (rom Gcr-l
Wicland. By \n"!?.l.u\g?“m'nuum' Eaq, @ vols, wi
Plates, 180, dn TNoarda, ’

BAUL, a Poem, in twe Parts, B
l.tm IKI)"I"‘IH‘.H\’, Esq Klegnatly prinved uN,u.

L1A : .
POBMS by the Rev, R, POLWHELE, 3
A

vols, 15 I.ui‘l‘ll-

THE YEAR OF SORROW,
mnmwﬂpﬂqdm. By W. R, ‘_ _

THE LUSIAD: or the D

an Eple Powm, tramlated from the
l.a;l:-nlm Camomd, Ny W, J.mc J
n rds.

THE SHIPWRECK, a l’«-, z
LIAM FALCOXER, wigh Matos. Sa,in

FABLES from Boccacio and Chaucer, |
JOHUN DRYDEN, with & ?Nﬁ.', Easny, By |
ALKIN, with Plates, 0o, in

THE PORTICAL wom-r LLIA
mmosz. lﬂ. € vols, with Flates, 100 in

l.l!, Esq, . s
nviL w witeh
lug‘!k ATKIN, with PMlates, LT

THE WORKS of u.mm
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is.. Sy — .

by WilLLIAM ILOSCOE.
-mt,u.um 1 teal




. AN ESSAY ON MAN, by ALEXANDER
1_‘.;# hv&h: Critical Tasay, by Dr. AIKIN, with

THE ILIAD AND ODYSSEY OF HO.
M Travslated by ALEXANDER POPE, Faq.
Notes, critical und illustrative, by G11-
Il WAKEFIELD, B. A. Eleguutly Eﬂllﬂl n g
| ¥ Bvo. $L.—or on reyal paper, 5. 8. in Boards.

THE SAM -
. E, without Notes, in 4 vols. 8vo,
~ ANOTHER EDITION, in 4 Pocket Vo-

S

ms, 10, in Boards.
ILIAD and ODYSSEY. ¢ vols.

L
M ER

~ IR’ ILIAD and ODYSSEY. Elegant-
d in two small Pocket Volumes, M. in Boards.

0 T To wildeal, Notes, some Ar Lan
sl Life of Bpenser, unid s (lossarial und other gum |l¢l’a'l:-tmh I‘:v Editor. By lm:r.rr
LR TR g T i Tl
; NOFELS.
E . GOLD- | Black Pesitouts. A Romance. By ANN RADCLIFFE.
B s S e GOLD. | Sk T Tie 1a Boris. _
R wit Foosss, . i Boarcn DINARBAS; a Tale. (In Continvation of
. OF FEELING. Dr. JOMNSON's RAMELAS) Edition. 120, 48
HENIY MACKENZIE, Baa Boards.
-hu.c!linun Pocket | EVE OF St. PIETRO. A Tale. 3 wvols.
T ‘u'ﬂ:!lu.. Iﬂlil.‘ J0u, G in Boards.
THE MAN OF THE WORLD. FREDERIC LATIMER. 3 vols. 10s. 6d.
h # wols, 180, New Edition, o ln Boards, | in Bowrds. -
- JULIA DE ROUBIGNE. JULIA. By HELEN MARIA WIL- |
o s, § vols. 1Emo. New Edition. fs. in Boards. | LIAMS, ¢ voh. yimo. Gu. lu Boards. c

2 or Memoirs of an Heiress,
m, & vuls. Sixth Bdibon, 15 in

[LLA: or & Picture of Youth. &

N Temo. 3l 10, in . o

T other Times.

%whﬂ- in Boards.
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; | MILTONR, from the Teat of the Rev. BENRY JONN
sold | TODD, M. A. with & critical Essay by J. AIKIN, M. D,

' Writiugs, with Plates, G, in Hoards,

« | latons of similsr Pieces, from the anciett Danish

o]

THE POETICAL WOREKS OF
MILTON, with the Notes of various Coimens
. J‘&“x“m&"“ﬁ,‘“&"n‘i‘." NENRY
J‘ommnn‘.u..‘. Elegantly printed in 6 vols. vo,

A fow Copies on rogal paper. 42 16e .

THE POETICAL WORKS OF JOHN

4 vols. with Plages, IL 14 in Boards.

PARADISE LOST, by JOHN MILTON,
printed separately, with Plates, fis. in Boards,

THE WORKS of Mr. JAMES THOM-
BON, with his last Corrections sud Imiprovements, T
whuch is prefised, the Life of the Author. "

By PATRICK MURDOCH, D. D, F. R. &
In 3 vols. Bvo. 1. L. —umd on fiue puper, royal Bve. 3L Ta.
o Bowrde L
Another Edition, in 2 vols. 1¢mo. (.

THE WORKS of EDWARD YOUNG,
D. ), with an Aceount of his Life, and Notes, rvitics] and
vxplanatory, illustrated with numerous Eogravings. 3 vols.
Bvo, M. Ta~cr on royul puper, 1L 10 in Boards.

THE POETICAL WORKS of THOMAS
GRAY, L L. B. with some Account of bis Life aud i

THE POETICAL WORKS of OLIVER .
eritieal his Poetry,

- Mxl‘s.ﬂ.h.lﬂbmwﬁ.hﬂhﬁ'lﬁ._ "

POPULAR BALLADS and SONGS from

Tradition, Manuseripts, word scarce Bdilons ; rl_th Tram

-

MEMOIRS OF DE BRINBOC, 3 vols
12mo. 19y, in Boards. s
IARS TALE ; or Memoirs Che- -
nﬁmﬂo:r‘, Mr. (.:.DHULL'. € vols, 1Twe. Te.
in Bonrds.




of Agriculture: of Vineyurds ; snd of propa-
m&"mﬂmlmums.‘ ta the

W of Apothocaries st their Botanic Gar-

den st \ of the Botanic Academy at Flo- | A new Edition, with

rence. To which are now first n én‘.‘- ds. .

thelr Onanric sed Spocts € Praces of Growth, BOTANICAL NOMENCLATOR; com |

Times of fowering, both Medicinal and (Ecopo- | Mining  Systematical Armuugoment c- :

-u:n“ Mmm-ld-ﬂy with the E:m'-d_m-rnnh.u-un ;’ )

Addition of all the Modern Imjpr Landscuy of Linnmus'y atur. oY -

ﬂuiuhﬂhmcumndh—.m.mh& By W AM FUNSYTHL, Jus. v

Fruits, particularly in the varioos Kinds of Hot-Houses . fe. in Bowrds. : )

y THOMAS MARTYN, B.D.F. R,
R of Batany in the U of Cam.
:n«‘; € bandsome Volumes Folio. Price 14l 1da ln
onris,

BOTANIST; or, A GENERAL IMCTIONARY OF
GARDENING AND lorahv.h-m..‘ . in bota.
A ! ™ r

m,m?m.-d—u&‘mmnm-écn
ture, sither for Ornument or Curiosity, in every Depurt.
™ s o

* ment of Gardening prisiug
varding to real Practice, for the M

Kitehen Garden, Froit Garden, Pleasure Ground, Flower
Gianden, Nursery, Plantutions, Gireen-Touse, Hot-House,

THE GARDENER's

THROUGHOUT THE YEAR

" or Stove, Hotbeds, Foreing Frames, Hot-Walls, snd | jis Managemont, Degrae it !
Foreing in general ; deseribing the proper ious, En- Da g "
and svery Materia) and Utassll | o e, U Youis By " g

requisite in the differemt Garden 3 together

with practicel Directions for perks the Mo

Chamical Operations of Gardeuing i general,

By THOMAS MAWE. (Gardesar 1 bis Grnee the Duke
ol

IM#. Author of the Gardoner's Calender.
. . 1%, d. Bound. -

EVERY MAN HIS OWN GARDENER;
boing & new and much more complets Gardenecs Kalondar
tiinn n:g‘ I published : g not valy an Ae
vount of what Work s cecossary to be done in the Hoj.
House, Green-llouse, Shrubbery, Kitehow, Plower wwl
Fruit Gardens, for every Month iu the Year, but alve sni.
ple Directions for performing the sald Work sccording
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THE IMPROVEMENT OF AGRICULTURE. Bytha ]
smini. Bvo, 5. in Bosrds. (

B
il
whd

-*:-"'m:.. -
oyl

OF VEGETABLE

HINTS AND ORSERVATIONS ON.

A SYSTEMATIC ARRANGEMENT O '
1 PLANTS; with an cany luwroductivn to the i

M. D, F.RAE
Coppor-plates. The ton, corrected
4 vols, Bvo. 8L 2x, (o Donrils,

THE PRINCIPLES ROTANY,
oo.tzclr. i
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2 vola, fivo, Ji. in Bonrds.

: CONBTH"UTIOH OF ENGLAND;
L AN ACCOUNT OF THE ENGLISH GOVERN-
5 in which It s compured both with the Repub.

Innnn!l}mmdﬁt other Monarchies (n

By J. L. DE LOLMY,

m I‘d.lum. with 8 otal Noies, and a Preface

Bvo, Price 10s. Od. W Hourds.

A‘N ES!MY ON THE THEORY OF MO-

NEY AND PRINCIPLES OF COMME HUE.

By JOHN WHEATLEY,

printed in one vol. #to. Price 1L 5s. in

e

NNALS OF COMMERCE, MANUFAC-
B, FISHERIES, AND NAVIGATION, with
iros ol the Arts wnd Sclences mmh-d vrlt.h

1 the most authentic orlgiual ||I.|lndm uul b
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ELEMENTB of TAL v
e A PR L 2T
man i

Ratiowal Logic. E. 5COTT, A. M. -
‘;:ral‘mw of Philosopby in the niversity, and

Moral
King's College, Abordeen. 8vo. 0. in Boards,

PRINCIPLES «of MORAL PHILOSO-
PHY wvmns.m-.o and applied to the Constitution
of Civil Seciety. THO GISBEORNE, M. A,
Bvo, 4th Edition. ?11 o Doards,
and Philoso-

ical. By HB!UJ\IHN Count of RUMFORD, F.RLS.

gent:onndlw of m.ntu. ayd Lieoteosnt-Genersl in
thie ice of Hiv Most Serene Hightess the Elector Pa-
latine, Reigning Doke of Bavaria.  (To whom the Work
mmuﬂm dedicated) 3 vols. 8vo. 1L Bs. Gd. in

PHILOSOPHICAL PJ\PER& belng a
fomlhwun = u!l the l:m.. lll.utuud m Plates.
Bvo, 105, Bdein Boatde.

ZOOGRAPHY ; or the Beauties of Nature

thh ; in Select Deseriptions from the Animal, and
e, with ad&m from the Miversl Kingdoms.
y W. WOOD, F. L. §

Elegantly [lﬂntad in 3 vols, large Bvo. md illuatrated by
sisty plutes, des) and engroved by Mr. DANIELL.—
Prive M. 13¢. 6d. In Bosrds —or on Inrln- p: with first
impression of the P'llln Price L. fs.

= EL‘EHENTS OF NATURAL HISTORY.
Being an Intmduction to_the S N f Lis

P |

o
-'-.ml prising a T of the Characters of
whale Geners, mnd of the mtmﬂhleﬁwﬁﬂ.

particularly all that sre Watives of Beiin,  With an Ac-

connt ufr\{e principal Clreumstuness in their Munners and

Illnm-l, Likwwise an Alphabetical Artangement, with

of lhe‘ Tech Tu?unn‘ill:.uusm
With i In 2 . Bvo. illus-
m‘:’?“"'m“*’m 18, tn Bowrds,

“This Work §s mennt 1o facilitas the Study of Natural
" to retired Persons, to those who have no neeos
o I..-emn.m and to soch as are not sufficiontly we-

- By b AvID MACHIERSON.
L I b. i Bonrda W,

THE HISTORY DF THE PUBLIC RE-
ITISH EMPIRE

the Lastin Even 1o the more
Enmht will supply the want (as fiar, at Jonal, ns the
Naturul llimrg Britain s 1) of the System
Nuturm wm-wmdmlmmmun”

1o be met with,

LITERARY HOURS; or Slen:hu Criti-
cal, Nurralive, and Pootical,

ﬂ, NATHAN DRAKE, M. D,
Third Edition, coushiderably enlarged. 3 wols. Bve,
1L Ta—The 'l'm\'dm is seld seporate. gs. in Bourds

THE CRITICAL AND MISCELLANE-
0OUS PROSE WORKS of JOUN DITDEH. now  first
eollocted, with Notes and 1llustrations, sn Account of the

Lile and Writings of the Author, ol

and “ of lus Latters,
part of which has never before

Flegntly mn’ in 4 vols. 8vo. .:ih with
three Jortraits of Drydeu, m of his
Life, 8L 2. tn

on D Art of Paiting; printed from his re-
wisexl his lust Corrections
-.m-rtlﬁ sud Wit
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X. Part. On the Conftraflion of Kitcuew Fixgs
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