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ADVERTISEMENT,

ALMDST four years have elapfed fince this Effay
was announced to the Public, and although a con-
fiderable part of the Manufcript was then ready,
yet, from a variety of confiderations, I have been
induced to defer fending it to the prefs ; and even
new the Firflt Part only of the Effay is laid before
the Public. :

Among the motives which have operated moft
powerfully to induce me to poftpone the publica-
tion of this work was a defire to make it as free of
faults as pofible, and to accommodate it as much
as poflible to the actual ftate of opinions and prac-
tices in this country.

In proportion as my exertions to promote ufeful
improvements have been favourably receivéd by the
Public, and my writings have obtained an exten-
five circulation, my anxiety has been increafed to
deferve that confidence which is effentual to my
fuccefs. I feel it to be more and more my duty to
proceed flowly, and to ufe every precaution in in-
veftigating the fubjects I have undertaken to treat,
and in explaining what I recommend, in order
that others may not be led into errors, either by
miftakes in principle, or inaccuracy in defcription.

a 1 have,



11 ADVERTISEMENT.

I have, indeed, of late feen but too many proofs
of the neceflity of adopting this cautious method
of proceeding.

On my return to England from Bavaria laft au-
tum (1798), after ap. ablence of two years, I
was not a little gratified to learn, that feveral im-
provements recommended in my Eflays, and parti-
cularly the alterations in the conftrution of Chim-
ney Fire-places, that were propofed in my Fourth
Eflay, had been adopted in many places; and that
they had in general been found to anfwer very
well ;3 but the fatisfaGtion which this information
naturally afforded me, has fince been,—I believe
I may fay,—more than counterbalanced by the
pain I have experienced on difcovering, on a
nearer examination, the numerous miltakes that
have been committed by thofe who have under-
raken to put my plans in execution :—not to men-
fion the unjuftifiable ufe that has in fome inftances
been ‘made of my name, in bringing forward for
fale inventions which I never recommended, and
- of which I never can approve without abandoning
all the fundamental principles relative to the com-
bulftion of fuel, and the management and diretion
of heat, which, after a long and patient m'.reﬁlga-

tmﬂ, I have bﬂEﬂ induced to adopt.
It would be foolifh for me to imagine, and -
diculous to pretend, that the plans I have propofed
are fo perfett as to be incapable of farther im-
provement. I am far, very far, from being of that

cplmr:m, and I can fay with truth; that I dhall at
all




ADVERTISEMENT. 1l

all times rejoice when farther improvements are
made in them ; but {till I may be permitted to add,
that it would be a great fatisfaltion to me if thofe,
who, from an opinion of their utility, or from a
defire to give the experiment a fair trial, fhould be
difpofed to adopt any of the plans 1 have recom-
mended, would take the trouble to examine whether
the workmen they employ really underftand, and
are dilpofed to follow the diretions I have given,—
or whether they are not, perhaps, prepoflefled with
fome favourite contrivance and imaginary improve-
ment of their own,—or whether there is no dan-
ger of their introducing alterations for the purpofe
of enhancing the price of their work,—or of the
articles they furnifh.

Thefe are dangers of which thofe who have the
fmalleft acquaintance with mankind, muft be per-
feitly fenfible;; and it would be unwife, and I had
almoft faid unjuft, not to attend to them, at leaft
to a certain degree.

All Tafk is, that a fair #rial may be given to
the plans I propole, when any trial is given them ;
and this requeft will not, I truft, be thought un-
realonable : and as I never prefume to recommend
to the Public any new invention or improvement
that I have not previoufly and repeatedly tried,
and found by experience to be uleful, it would per-
haps be thought excufeable were I to exprefs a with
that my propofals might not be condemned nor
neglected merely in confequence of the failure of
contrivances announced as improvements of my
Plans.

- The
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The reader will not be furprized at my extreme
anxiety to remove thofe obftacles which appear to
me moft powerfully to obftruét and retard the ge-
neral introduétion of the improvements I am la-
bouring to introduce ; for anxiety for the fuccefs
of an undertaking naturally flows from a conviétion
of its importance, and is always conneéted with that
fervent zeal which important undertakings are fo
eminently calculated to infpire.

To this Second Edition of the Firft Part of my
Tenth Effay, I beg leave to add a few words refpect-
ing the Sour EsTABLISHMENTs that have lately
been formed in London, and in other places, for
feeding the Poor. |

Many perfons in this country are of opinion that
a great deal of meat is neceffary in order to make
a good and wholefome foup ; bur this is far from
being the cafe in fact. Some of the moft favoury
and moft nourithing foups are made without any
meat ; and in providing food for the poor it is ne-
ceflary, on many accounts, to be very fparing in the
ufe of it.

When the poor are fed from a Public Kltchen,
care fhould be taken to fupply them with the
cheapelt kinds of food, and particularly with fuch
as they can afterwards provide for themfelves, at
their own dwellings, at a {mall expence ; otherwife
the temporary relief that is afforded them in times

&
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of fcarcity, by felling to them rich and expenfive
meat foups at reduced prices, will operate as a
great and a permanent evil to themfelves and to
fociety.

The moft palatable and the moft nourifthing foups
may, with a little care and ingenuity, be compofed
with very cheap materials, as has been proved of
late by a great number of decifive experiments made
upon a large fcale in different countries. The Soup
Eftablifhments that have been formed at Ham.
burgh,—at Geneva,—at Laufanne, and other parts
of Switzerland,—at Marfeilles, and lately at Paris,
have all fucceeded ; and at moft of thefe places the
kind of foup that was provided for the poor at Mu-
nich has been adopted, with but little variation.—
In fome cafes a fmall quantity of falt meat has been
ufed, but this has been merely as a feafoning : the
bafis of thefe foups has uiiformly been barley, po-
tatoes, and peas or beans ; and a {mall quantity of
bread has in all cafes been added to the foup when
it has been ferved out.

No ingredient is, in my opinion, fo indi(penfably
neceffary in the {oups that are furnifhed to the poor
as bread ; it fhould never be omitted, and cerrainly
not in times of fcarcity ; becaufe there 1s no way in
which bread will go fo far as when it is eaten in
foups : for every ounce fo ufed, I am confident that
four ounces that would otherwife be eaten by the
poor at their homes, would be faved. And to this
we may add, that oaten cakes, and other bread of
inferior quality, will anfwer very well in foups, par-

ticularly
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i

ticularly if it be toafted or fried, and broken ot cut
into fmall pieces. If the foup be well feafoned, its
tafte will predominate, and the tafte pecuhar to the
bread will not be perceived. i

A great variety of the moft agreeable taftes may
be given to foups, at a very fmall expence; and if’
bread be mixed with the foup, malticarion will be
rendered neceflary, and the pleafure that is enjoyed
in eating a good meal of it will be greatly pralonged
and increafed.

It is by no means {urprizing that prejudices (hould:
be ftrong again{t foups, in thofe countries where
foups and broths are. confidered as being merely
thin wafh without talte or fubftance, a pint of which
might as eafily be {wallowed down at a breath as fo
much water ; but thefe prejudices will vanifh when
the falfe 1mprﬁﬂiuns which gave rife to them are
removed. *

Soups may, it is true, be made thick and fubftan-
tial with meat ; but when this is done, they are
neither palatable nor wholefome : they appal and
load the {tomach, —weaken the powers of digeftion,
—and inftead of affording wholefome nourifhment,
ftrength, and refrefhment, are the caufe of many
diforders ; they are moreover very expenfive. But
this is not the cale with foups made thick and fub-
ftantial with farinacious matter, and other vegetable
fubftances, and feafoned and rendered palatable
with falt, pepper, onions, and a little falted herrings,
hung beef, bacon, or cheefe, and ﬂa.tqﬂ. with a due
proportion of bread,

Iam
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I am the more anxious to recal the attention of
the Public to this fubjett at the prefent time, as the
utility of the Public Kitchens for feeding the Poor,
which have lately been formed and are now forming
in various parts of the kingdom, muft depend very
much on the choice of the ingredients ufed in pre-
paring food, and the manner of combining them,
which is adopted by thofe who have the direttion of
thefe interefting eftablifhments. The fhare I have
had in bringing thefe eftablifhments into ufe,—the
opinion I entertain of their importance to fociety,—
and the anxiety I muit naturally feel for their fuc-
cefs,—will, I flatter myfelf, be confidered as a fuf-
ficient excufe for my folicitude in watching over
their progrefls, and for the liberty I may take in
pointing out any miltakes in the management of
them that might tend to bring them into difs
repute.

CON-
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INTRODUCTION.

IN contriving machinery for any purpofe, it is in-
difpenfably neceflary to be acquainted with the na-
ture of the mechanical operation to be performed ;
and though the Procefles of Cookery appear to be
fo fimple and eafy to be underftood, that any at-
tempt to explain and illuftrate them might perhaps
be thought not only {fuperfluous but even frivolous,
yet when we examine the matter attentively, we
fhall find their invelftigation to be of ferious im-
portance.—I fay of /erious importance, for furely
thofe inquiries which lead to improvements by
which the providing of food may be facilitated, are
matters of the higheft concern to mankind, in
every ftate of fociety.

The procels by which food is moft commonly
prepared for the table,—poiLiNng,—is fo familiar
to every one, and its effe@s are fo uniform, and
apparently fo fimple, that few, I believe, have taken
the trouble to inquire bow, or in what manner,
thofe effets are produced ; and whether any, and
what improvements in that branch of cookery are

B 2 pofiible.
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poffible. So little has this matter been an objeét
of inquiry, thar few, very few indeed, I believe,
among the millions of perfons who for fo many’ ages
have been daily employed in this procefs, have ever
given themfelves the trouble to beftow one ferious
thought on the fubject.

The cook knows from experience, that if his joint
of meat be kept a certain time immerfed in boiling
water, it will be done, as it is called in the language
of the kitchen ; but if he be afked what is done to
it ?—or how, or by what agency the change it has un-
dergone has been effeted ! —if he underftands the
queftion,—it is ten to one but he will be embar-
raffed :—if he does not underftand it, he will pro-
bably anfwer without hefitation, that * the meat is
made tender and eatable by being boiled.””— Afk
him if the boiling of the water be effential to the
fuccefs of the procefs —He will anfwer, “ without
¢ doubt.”” Pufh him a little farther by afking him,
whether, were it poffible to keep the water equally hot
without boiling, the meat would not be cooked as
feon, and as well, as if the water were made to boil ?
Here it is probable that he will make the firft ftep
towards acquiring knowledge, by learning to doubt.

When you have brought him to fee the matter
in its true light, and to confefs ‘that in this view of
it the fubject 1s new to him, you may then venture
to tell him, (and to prove to him, if you happen to
have a thermometer at hand,) that water which ju/2
boils is as hot as it can poflibly be made in an gpen
veffel.—That all the fuel which is ufed in making it

boil
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boil with violence is wafted, without adding a
fingle degree to the heat of the water, or expe-
diting or fhortening the procefs of cooking a fingle
inftant.—That it is by the beat,—its intenfity, and
the time of its duration, that the food is cooked,—
and not by the boiling or ebullition,—or bubbling up
of the water ; which has no part whatever in that
operation,

Should any doubts ftill remain in his mind with
relpect to the ineflicacy and inutility of boiling, in
culinary procefles, where the fame degree of heat
nay be had, and be kep? up without it, let a piece
of meat be cooked in a Papin’s digelter, which, as
is well known, is a boiler whofe cover (which is
faftened down with fcrews) fhuts with fo much
nicety that no fteam can efcape out of it. In fuch
a clofed veflel, boiling (which is nothing elfe but the
efcape of fteam in bubbles from the hot liquid) is
abfolutely impoffible ; yet, if the heat applied to
the digefter be fuch as would caufe an equal quan-
tity of water in an open velflel to boil, the meat
will not only be dsne, but it will be found to be
drefled in a fhorter time, and to be much tenderer
than if it had been boiled in an open boiler. By
applying a ftill greater degree of heat to the di-
gefter, the meat may be fo much done in a very
few minutes as actually to fall to pieces ; and even
the very bones may be made foft.

Were it a queftion of mere idle curiofity, whe-
ther it be the boiling of water, or fimply the degree
of beat which exifts in boiling water, by which

B 3 food
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food is cooked, it would doubtlels be folly to
throw away time in its inveftigation; but this is
far from being the cafe, for &eiling cannot be car-
ried on without a very great expence of fuel; but
any boiling-hot liquid (by ufing proper means for
confining the heat) may be kept boiling-hot for any
length of time almoft without any expence of fuel
at all.

The wafte of fuel in culinary procefles, which
arifes from making liquids boil unneceffarily, or
when nothing more would be neceflary than to
keep them boiling-hot, is enormous. 1 have not a
doubt but that much more than half the fuel ufed
in all the kitchens, public and private, in the
whole world, is waited precifely in this manner.

But the evil does not {top here. This unfcien-
tific and {lovenly manner of cooking renders the
procels much more laborious and troublefome than
otherwife it would be ;—and, (what by many will
be confidered of more importance than either the
walte of fuel, or the increafe of labour to the
cook,)—the food is rendered lefs favoury, and
very probably lefs nourithing and lefs wholefome.

It is natural to fuppofe that many of the finer
and more volatile parts of food (thofe which are
beft calculated to act on the organs of tafte) muft
be carried off with the fteam when the boiling is
violent ; but the fact does not reft on thefe reafon- -
ings ;—it is proved to a demonitration, not only
by the agreeable fragrance of the {team which rifes
from veflels in which meat is boiled, but alfo from

the
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the ftrong flavour and fuperior quality of foups
which are prepared by a long procels over a very
gentle fire.

In many countries where foups conftitute the
principal part of the food of the inhabitants, the
procefs of cooking lafts from one meal-time to an-
other, and is performed almoft without either
trouble or expence. As foon as the {oup is ferved
up, the ingredients for the next meal are put into
the pot, (which is never fuffered to cool, and does
not require fcouring,) and this pot,—which is of
caft iron,—or of earthen ware,—being well clofed
with its thick wooden cover, is placed by the fide of
the fire, where its contents are kept fimmering for
many hours, but are feldlom made to boil, and
never but in the gentleft manner poffible..

Were the pot placed in a clofed fire-place, (which
might eafily be conftruéted, even with the rudeft
materials, with a few bricks or ftone, or even with
fods, like a camp-kitchen,) no arrangement for
cooking could well be imagined more economical,
or more convenient. .

Soups prepared in this way are uncommonly fa-
voury ; and I am convinced that the true reafon
why nourithing foups, and broths, are not more in-
ufe among the common people in Great Britain
and Ireland, is becaufe they do not know how
good they really are, nor how to prepare them;
in fhort, becaufe they are not acquainted with
them. \ _

B 4 But
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But to return from this digreflion. It is moft

ecertain, not only that meat and vegetables of all-

kinds may be cooked in water which is kept boil-
ing-hot, without actually boiling, but allo that they
may even be cooked with a degree of heat belozw the
boiling point.

It is well known that the heat of boiling water
is not the fame in all fituations ; —that it depends
on the preflure of the atmofphere,—and confe-
quently is confiderably greater at the level of the
furface of the fea than inland countries, and on the
tops of high mountains ; butI never heard that any
difficulty was found to attend the procefs of drefling
food by boiling, even in the higheft fituations.
‘Water boils at London, (and at all other places on

the fame level,) at the temperature of 212 degrees -

of Fahrenheit’s thermometer ; but it would be ab-
folutely impofiible to communicate that degree of
heat to water in an open boiler in Bavaria. The
boiling point at Munich under the mean preffure
of the atmofphere at that place is about 209% de-
grees of Fahrenheit’s thermometer ; yet nobody, I
believe, ever perceived that boiled meat was /efs
thoroughly done at Munich than at London. But if
meat may, without the leaft difficulty, be cooked
with the heat of 209} degrees of Fahrenheit at
Munich, why fhould it not be poffible to cook it
with the fame degree of heat in London ?—IFf this
can be done, (which I think can hardly admit of a
doubt,) then it is evident that the procefs of

cookery,
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cookery, which is called boiling, may be performed
in water which is not boiling-hot.

I well know, from my own experience, how dif-
ficult it is to perfuade cooks of this truth, but it
is fo important, that no pains fhould be fpared in
endeavouring to remove their prejudices and en-
lighten their underftandings. This may be done
moft effectually in the cafe before us by a method
I have feveral times put in prattice with complete
fuccefs.—It is as follows :—Take two equal boilers,
containing equal quantities of boiling-hot water, and
put into them two equal pieces of meat taken from
the fame carcafs,—two legs of mutton, for in-
ftance—and boil them during the fame time. Un-
der one of the boilers make a fiall fire, juit barely
fufficient to keep the water boiling-bot, or rather
jult beginning to boil :—under the other make as
vebement a fire as poffible, and keep the water boil-
ing the whole time with the utmoft violence.

The meat in the boiler in which the water has
been kept only ju boiling-hot, will be found to be
quite as well done as that in the other *, under
which fo much fuel has been walted in making the
water boil violently to no ufeful purpofe.—It will
even be more done; for as a great deal of water
will be boiled away, (evaporated,) during the pro-
cefs, in the boiler under which a great fire is kept
up, this boiler muft often be filled up; and if the

* It will even be found to be much better cooked,—that is
to {ay, tenderer, more juicy, and much higher flavoured,

water




fo INTRODUCTION.

water with which it is from time to time reple-
nifhed be cold, this will of courfe retard the pro-
cefs of cooking the meat.

To form a juft idea of the enormous wafte of
fuel that arifes from making water boil, and ewva-
porate unneceflary in culinary procefles, we have
only to confider how much heat is expended in
the formation of fteam. Now it has been proved
by the moft decifive and unexceptionable experi-
ments that have ever been made by experimental
philofophers, that if it were poffible that the heat
which actually combines with water, in forming
fteam, (and which gives it wings to fly up into the
atmo{phere,)—could exift in the water, without
changing it from a denfe liquid to a rare elaltic
vapour, this water would be heated by it to the
temperature of red-hot iron. _

From the fame darq it is eafly to fhew, by com-
putation, that if any given quantity of ice-cold
water can be made to boil with the heat generated
in the combuftion of a certain quantity of any given
kind of fuel, it will require more than fve times
that quantity of fuel to reduce that fame quantity
of water,—already boiling-hot,—to fteam.

Hence it appears, that in the formation of fteam
there is a great and unavoidable expence of heat ;_
but it does not feem probable that heat is expended
or combined, in any of thofe procefles by which
food is prepared for the table,—except it be per-
haps in baking ;—and as heat is immortal,—that is
to fay,—as it never dies, or ceafes to exift ; and

as
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as its difperfion may be prevented, or at lealt
greatly retarded, by various fimple contrivances, it
is not furprifing, when we confider the matter at-
tentively, that moft of thofe procefles (in which
nothing more feems to be neceffary than that the
food to be cooked fhoild be expofed a certain time
in a medium at a certain temperarure) fhould be
capable of being performed with a very fmall ex-
pence of fuel.

The quantity of heat, or rather the quantity of
fuel, by which any given culinary procefls may be
performed, may be determined with much cer-
tainty and precifion from the refults of experiments
which have already been made.

Suppole, for inftance, it were required to com-
pute the quantity of dry pine-wood (what in Eng-
land is called deal) ufed as fuel, and burned in a
clofed fire-place, conftruéted on the moft approved
principles, to boil 10olbs. of beef. And firlt we
will fuppofe this beef to be in fuch large pieces,
that 3 hours of boiling, after it has been made boil-
ing-hot, are neceflary to make it fufficiently tender
to be fit for the table : and we will fuppole farther,
that 3 Ibs. of water are neceflary to each pound of
beef; and that both the water and the beef are at
the temperature of 55° of Fahrenheit’s thermome-
ter -(the mean temperature of the atmofphere in
England) at the beginning of the experiment.

The firft thing to be alcertained is how much
fuel would be required to heat the water and the
beef boiling-hot ; and then to fee how much more

9 ] «would
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would be required to keep them boiling-hot three

hours. .

And firlt for heating the water ;—it has been
fhewn by one of my Experiments (N° 20, EflayVL.),
that 20, Ibs. of water may be heated 180 degrees

of Fahrenheit’s thermometer with the heat generated -

in the combultion of 1 lb. of dry pine-wood.

But it is required to heat the water in queftion
only 157 degrees; for its temperature being thart
of 55° and the boiling point 212° it is 212°—
sse—=157": and if 1 Ib. of the fuel be fufficient for
heating 20 5 Ibs. of water 180 degrees, it muft be
fufficient for heating 23 lbs. of water 157 degrees
—for 157° is to 180° as 20.% Ibs. to 23 lbs.

But if 23 Ibs. of water, at the temperature of
55°, require 1 lb. of dry pine-wood, as fuel, to
make it boil, then 300 lbs. of water (the quantity
required in the procefs in queftion) would require
12.% Ibs. of the wood to heat it boiling-hot.

To this quantity of fuel mult be added that
which would be required to heat the meat (100 Ibs.
‘weight) boiling-hot. Now it has been found by
adtual experiment by the late ingenious Doétor
Crawford, (fee his Treatife on Animal Heat, fecond
‘edition, page 490,)—that the flefh of an ox re-
quires lels heat to heat it than water, in the propor-
tion of 74 to 100; confequently the quantity of
beef in queltion (1c0°1bs.) might be made boil.
ing-hot with precifely the fame quantity of fuel as
would be required to heat 74 lbs. of water at the
fame temperature to the boiling point.—And this

quantity
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quantity in the cafe in queltion would amount to
to 3% Ibs. as will be found on making the compu-
tation.

This quantity (3% lbs.) added to that before
found, which would be required to heat the water
alone, (=23 lbs.) gives 26% lbs. of dry pine-wood
for the quantity required to heat 300 lbs. of water
and 100 lbs. beef (both at the temperature of 55°)
boiling-hot.

To eftimate the quantity of fuel which would
be neceffary to keep this water and beef boiling-
hot 3 hours, we may have recourfe to the refults of
my experiments. In the Experiment, N° 23, (fee
Effay VI.) 508 Ibs. of boiling-hot water were kept
aftually boiling—not merely kept boiling-hot)—
3 hours with the heat generated in the combuftion
of 41 Ibs. of dry pine-wood,—this gives 3387 Ibs.
of boiling-hot water kept boiling 1 hour with 1 Ib.
of the fuel ; and computing from thefe data.—
And fuppofing farther that a pound of beef re-
quires as much heat to keep it boiling-hot any
civen time as a pound of water, it appears that 32 1bs.
of pine wood, ufed as fuel, would be fufficient
to keep the 300 lbs. of water, with the 100 lbs. of
beef in it, boiling 3 hours.  This quantity of fuel
( = 3% lbs.), ‘added to that required to heat the
water and the meat boiling-hot (=26% lbs.),
gives 293 Ibs. of pine wood, for the quantity of
fuel required to cook 100 Ibs. of boiled becf.

This quantity of fuel, which is juft about equal
in effet to 16 lbs.—or $ of a peck of pit-coal, will

doubt-
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doubtlefs be thought a fmall allowance for boiling
100 lbs. of beef; butit is in faé& much more than
would be neceffary merﬂjr for that purpofe, could
all the heat generated in the combultion of the
fuel be applied immediately to the cooking of the
- meat, and to that purpofe alone. Much the greateft
part of that which is generated is expended in
heating the water in which the meat is boiled, and
as it remains in the water after the procefs is ended
it muft be confidered as loft.

This lofs may, however, be prevented in a great
meafure ; and when that is done, the expence of
fuel in boiling meat will be reduced almoft to no-
thing. We have juft feen that 100 lbs. of meat,
at the mean temperature of the atmofphere in
England, (55°) may be made boiling-hot with the
heat generated in the combuftion of 3% Ibs. of pine-
wood ; and there is no doubt but with the ufe of
proper means for confining the heat, this meat
might be kept boiling-hot 3 hours, and confe-
quently be thoroughly dorte, with the addition of
3 of a pound of the fuel, making in all 4 Ibs. of
pine-wood, equal in effet to about 2% Ibs. of pit-
coal ; which, according to this eftimate, is all the
fuel that would be abfolutely neccffary for cooking
100 lbs. of beef.

This quantity of fuel would coft in London lefs
than one farthing and a half, when the chaldron of
coals weighing 28 cwt. is fold at 40 fhillings. This,
however, is the extreme or utmof? limit of the eco-

nomy of fuel, beyond which it is abfolutely impol-
o fible
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fible to go. It is even impoflible in practice, to
arrive at this limit, for the containing veflel mult
be heated, and kept hot, as well as the meat ;—
but very confiderable advances may be made to-
wards it, as I {hall thew hereafter.

' If we fuppole the meat to be boiled in the ufual
manner, and that 300 lbs. of cold water are heated
exprefsly for that purpofe, in that cafe' the fuel
requ:rﬂd amounting to 16 lbs. of coal, would coft
in London—(the chaldron reckoned as above)—
jult 2 pence 1% farthings. But all this expence
ought not to be placed to the account of the cook-
ing of the meat ; by adding a few pounds of barley-
meal, fome greens, roats, and fealoning, to the
water, it may be changed into a good and whole-
fome foup, at the fame time that the meat is -
boiled ; and the expence for fuel (2 pence 1} far-
things) may be divided between the meat boiled,

- (100 Ibs.) and 300 lbs. or 57% gallons of foup.

I am aware of the danger to which I expofe my-
felf by entertaining the public' with accounts of
facts, and of deduttions from them which are cer-
tainly much too new and extraordinary to be cre-
dited, but on the ftrongeft proofs, while many of
the arguments and computations I offer in their
fupport, however conclufive they may, and cer-
tainly mu/¢, appear to natural philofophers and ma-
thematicians,—are fuch as the generality of read-
ers will be tempted to pafls over without examina-
tion ; but deeply impreffed with the importance of

the
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the objet I have in view, I am determined té
purfue it at all hazards. '

My principal defign in publifhing thele compu-
tations is to awaken the curigfity of my readers,
and fix their attention on a fubjet, which how-
ever low and vulgar it has hitherto generally been
thought to be, is, in faé, highly interefting, and
deferving of the moft ferious confideration. I wifh
they may ferve to infpire cooks with a juft idea

of the importance of their art,—and of the inti-

mate connection .there is between the various pro-
ceffes in which they are daily concerned, and many
of the moft beautiful difcoveries that have been
made by experimental philofophers in the prefent

agc.

The advantage that would refult from an appli-

cation of the late brilliant difcoveries in Philofo-
phical Chemiftry, and other branches of Natural
Philofophy and Mechanics, to the improvement of
the Art of Cookery, are fo evident, and fo very
important, that I cannot help flattering myfelf that
we fhall foon fee fome enlightened and liberal-
minded perfon of the profeflion take up the matter
in earneft, and give it a thoroughly fcentific in-
veltigation.

In what art or {cience could improvements be
made that would more powerfully contribute to
increale the comforts and enjoyments of mankind ?

And it muft not be imagined that the faving of -

fuel 1s the only or even the moft important ad-
vantage

e o e el S
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vantage that would refult from thefe inquiries :—
others, of ftill greater magnitude, refpefting the
manner of preparing food for the table, would pro-
bably be derived from them.

The heat of boiling water, continued for a
fhorter or a longer time, having been found by
experience to be fufficient for cooking all thofe
kinds of animal and vegetable fubltances that are
commonly ufed as food ; and that degree of heat
being eafily procured, and eafily kept up, in all
places and in all fealons; and as all the utenfils
uled in cookery are contrived for that kind of heat,
few experiments have been made to determine
the effe@ls of ufing other degrees of beat, and other
mediums for conveying it to the fubflance to be
atted upon in culinary procefles. 'The effeéts of
different degrees of heat in the fame body are how-
ever fometimes very ftriking, and the tafte of the
fame kind of tood is often fo much altered by a
trifling difference in the manner of coeking it, that
it would no longer be taken for the fame thing.
What a furprifing difference, for inflance, doeg
the manner of performing that moft fimple of all
culinary procefles, boiling in water, make on pota-
toes | — Thofe who have never tafted potatoes bsiled
in Ireland, or cooked according to the Irith
method, can have no idea what delicious food
thefe roots afford when they are properly pre-
pared. But it is not merely the z2/¢ of food that
depends on the manner of cocking it; its nutri-

voL. 111. @ siouinefs
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tioufnefs alfo, and its wholefomenefs, qualities ftill
more effential if poflible than tafte, are no doubt
very nearly connected with it.

Many kinds of food are known to be moft deli-
cate and favoury when cooked in a degree of heat
confiderably below that of boiling water ; and it is
more than probable that there are others which
would be improved by being expofed in a heat
gre;mer than that of boiling water.

In the fea-port towns of the New England States
in North America it has been a cuftom, time im-
memotial, among people of fafhion, to dine one day
in the week (Saturday) on /falt-ffh, and a long
habit of preparing the fame difh has, as might
have been expetted, led to very tonfiderable im-
provements in the art of cooking it. I have often
heard foreigners who have affifted at thefe dinners,
declare that they never tafted falt-fith dreffed in
fuch perfetion; and I well remember that the
fecret “of cooking it is to keep it a great many
hours in water that is juf2 fcalding bot, but which
is never made atually to boil.

- I bad long fufpeéted that it could hardly be pel-
fible that precifly the temperature of 212 degrees
of Fahrenheit’s thermometer (that of boiling water)
fhould be that which is beft adapted for cooking
all forts of food ; but it was the unexpefted refult
of an experiment that I made with another view,
which' made me particularly attentive to this
fubject. Defirous of finding out whether it would
g PR . ? Sl o hE
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be poffible to roaft meat in a machine I had con-
trived for drying potatoes, and fitted up in the
kitchen of the Houfe of Induftry at Munich, I put
a fhoulder of mutton into it, and after attending to
the experiment three hours, and finding it fhewed
no figns of being done, I concluded that the
heat was not fufficiently intenfe ; and defpairing of
fuccels, I went home, rather out of humour at my
ill fuccefs, and abandoned my fhoulder of mutton
to the cook maids.

It being late in the evening, and the cook maids
thinking perhaps that the meat would be as fafe in
the drying machine as anywhere elle, left it there
all night. When they came in the morning to
take it away, intending to cook it for their dinner,
they were much furprifed to find it already cooked,
and not merely eatable, but perfetly done, and moft
fingularly well-tafted. This appeared to them
the more miraculous, as the fire under the machine
was gone quite out before they left the kitchen in
the evening to go to bed, and as they had .locked
up the kitchen when they left it, and taken away
the key.

This wonderful fhoulder of mutton was imme-
diately brought to me in triumph, and though I was
at no great lofs to account for what had happened,
yet it certainly was quite unexpected ; and when I
tafted the meat I was very much furprifed indeed
to find it very different, both in tafte and flavour,
from any I had ever tafted. It was perfeétly

C 2 tender ;
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tender ; but though it was fo much done, it did not
appear to be in the leaft fodden or infipid; on the
contrary, it was uncommonly favoury and high
flavoured. It was neither boiled, nor roafted, nor
baked. Its tafte feemed to indicate the manner
in which it had been prepared: that the gentle
heat ro which it had for fo long a time been expofed,
had by degrees loofened the cohefion of its fibres,
and concoéted its juices, without driving off their
fine and more volatile parts, and without wathing
away or burning and rendering rancid and empy-
rumatic its oils.

Thofe who are moft likely to give their atten-
tion to this little hiftory will perceive what a wide
field it opens for fpeculation and curious experi-
ment. The circumftances I have related, however
trifling and unintereflting they may appear to many,
ftruck me very forcibly, and recalled to my
mind feveral things of a fimilar nature which
- had almoft efcaped my memory. They recalled
to my recolleétion the manner jult defcribed in
which falt-fith is cooked in America; and alfo the
manner in which famp is prepared in the fame
country. (See my Effay on Food.) This fubftance,
which is exceedingly palatable and nourifhing
food when properly cooked, is not eatable when
fimply boiled. How many cheap articles may
there be of which the moft delicate and whole-
fome food might be prepared, were the art and
the feience of cooking them better underftood ?

—But
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—But I beg my reader’s pardon for detaining
him fo long with f[peculations which he may per-
haps confider as foreign to the fubject I promifed
to treat in this Effuy.—To proceed therefore to
thofe inveltigations which are more immediately
connetted with the conftruction of Kitchen Fire-

places.—
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C-IT A P

Of the imperfetions of the Kitchen Fire-places now in
common ufe.—QObjects particularly to be bad in view
in attempts to improve them.—QOf the diftribution of
the warious parts of the machinery of a Kitchen.—
Of the method to be obferved in forming the plan of

a Kitchen that is to be fiited up, and in laying out
the work.

As the principal obje¢t of this publication is to
convey fuch plain and fimple directions for
conftru&ting Kitchen Fire-places and Kitchen
Utentfils as may eafily be underftood, even by thofe
who are not verfed in philolophical inquiries, and
wha have not had leifure to examine {cientifically
the principles on which the propofed impmvements
are founded, I fhall endeavour, in treating the
fubjeét, to make ule of the plainelt language, and to
avoid as much as poflible all obltrufe and difficult
inveftigation.

It will be proper to begin by taking a curfory view
of Kitchen Fire-places, as they are now commonly
conftructed, and to point out their defeéts; and fhew
what the objetts are which ought principally to be
had in view in attempts to improve them.

¢ 4
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Of the imperfections of the Kitchen Fire-places now in
common. ufe.

THE great fault in the conftruétion and arrange-
ment of the Kitchens of private families now in
common ufe in moft countries, and particularly in
Great Britain and Ireland, (a fault from which all
their other imperfections arife,) is, that they are not
clofed. The fuel is burnt in a long open grate
called a kitchen-range ; over which the pots and
kettles are freely fulpended, or placed on ftands ;
or fires are made with charcoal in fquare holes,
called /foves, in a folid mafls of brick-work, and
connefted with no flue to carry off the fmoke, over
which holes {tewpans or faucepans are placed on
tripods, or on bars of iron, expofed on every fide
to the cold air of the atmofphere.

The lofs of heat and wafte of fuel in thele
Kitchens is altogether incredible; but there are
other evils attending them, which are perhaps ftill
more important. All the various procefles in which
fire is ufed in preparing food for the table are
extremely unpleafant and troublefome in thefe

Kitchens, not only on account of the exceflive
heat to which thofe are expofed who are employed

in them, but alfo and more efpecially on account of

the noxious exhalations from the burning charcoal ;
and the currents of cold air in the Kitchen, which
are occafioned by the ftrong draft up the chimney.

I It
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It 1s fufficient to have once been in a kitchen
when dinner was preparing for a large company,—
or even merely to have met the cook coming
fweltering out of it, to be convinced that the bufi-
nefs of cooking, as it is now performed, is both dif-
agreeable and unwholefome : and it appears to me,
that it would be no fmall addition to the enjoyments
of thole who are fond of the pleafures of the table
to know that they were procured with lefs trouble
and with lefs injury to the health of thofe who are
employed in preparing them.

Another inconvenience attending open chimney
Fire-places, as they are now conftruéted, is the great
difficulty of preventing their {fmoking. In order
that there may be room for all the pots and kettles
which are placed over the fire, the grate, or kitchen-
range, as it is called, muft be very long,—and in
order that the cook may be able to approach thefe
pots, &c. the mantle of the chimney is made very
high ; confequently the throat of the chimney
is not only enormoufly large, but it is fituated very
high above the burning fuel ; both of which cir-
cumftances tend very much to make a chimney
fmoke, as I have fhown in my Effay on Open
Chimney Fire-places; and there does not appear
to be any effectual remedy for the evil, without

altering entirely the conltruétion of fuch Fire-
places.
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Of the cbjelts particularly to be bad in view in
attempts to improve Kitchen Fire-places.

THE objefts which ought principally to be
attended to in the a:rangement of a kitchen, are the
following :

1 ﬁ, Each. bmler, kettle, and {’cewpan, ﬂmuld
‘have its feparate clofed Fire-place.

2dly, Each Fire-place fhould have its grate,
on which the fuel muft be placed, and its feparate
afh-pit, which muft be clofed by a door well-fitted
to its frame, and furnithed with a regifter for regu-
lating the quantity of air admitted into the Fire-
place through the grate. It fhould allo have its
feparate canal for carrying off the fmoke into the
chimney ; which canal fhould be furnithed with a
damper. By means of this damper and of the
afh-pit door regifter, the rapidity of the combuftion
of the fuel in the Fire-place, and conlequently the
rapidity of the generation of the heat, may be re-
gulated at pleafure. The economy of fuel will
depend principally on the proper management of
thefe two regifters.

3dly, In the Fire-places for all boilers and
ftewpans which are more than eight or ten inches
in diameter, or which are too large to be eafily re-
moved with their contents with the flrength of one
band, an horizontal opening juft above the level of

;he
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the grate muft be made for introducing the fuel
into the Fire-place ; which opening muft be nicely
clofed by a fit ftopper, or by a double door. In
the Fire-places which are conftructed for fmaller
ftewpans this opening may be omitted, and the
fuel may be introduced through the fame opening
into which the ftewpan is fitted, by removing the
ftewpan occafionally for a moment for that
purpofe. _

4thly, All portable boilers and ftewpans, and
elpecially fuch as muit often be removed from their
Fire-places, fhould be circular, and they thould be
fufpended in their I'ire-places by their circular rims ;
but the belt form for all fixed boilers, and efpecially
fuch as are very large, is that of an oblong fquare,
and all boilers, great and finall, fhould rather be
broad and fhallow than narrow and deep.

A circular form is belt for portable boilers, on
account of the facility of fitting them to their Fire-
places; and an oblong fquare form is beft for
large fixed boilers, on account of the facility of

conftruting and repairing the ftrait horizontal flues
under them and round them, in which the flame

and {fmoke by which they are heated is made to
circulate.

‘When large boilers are fhallow, and when their
bottoms are {upported on the tops of narrow flues,
the preflure or weight of their contents being fup-
ported by the walls of the flues, the metal of which
the boiler 1s conftruéted may be wery thin, which
will not only diminifh very much the firft coft of the

boiler,
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boiler, but will allo greatly contribute to its dura-
bility ; for the thinner the bottom of a boiler is,
the lefs it is fatigued and injured by the action of
the fire, and the longer of courfe it will laft;
which is a curious faét, that has hitherto been too
lictle known, or not enough attended to in the
conftruction of large boilers.

sthly, All boilers, great and fmall, I'hnuld be fur.
nithed with covers, which covers fhould be con-
ftrulted in fuch a manner, and of fuch materials as
to render them well adapted for confining heat.
Thofe who have never examined the matter with
attention would be aftonithed on making the expe-
riment to find how much heat is carried off by the
cold air of the atmolphere from the furface of hot
liquids, when they are expofed naked to it, in
boilers without covers : but in +r:'uhm:173.r proceffes i it
is not merely the lofs’ of heat which is to be con-
fidered ;—a great proportion of the finer and more
rich and favoury particles of the food are allo car-
ried off at the fame time, and loft, which renders
it an objett of ferious importance to apply an effec-
tual remedy to this evil.

As heat makes its way through wood with great
difficulty, and very flowly, there would perhaps be
no fubftance better adapted for conltruéting covers
for boilers than it, were it not for the perpetual
changes in its form and dimenfions which are oc-
cafioned by alternate changes of drynefs and moil-
ture, but thele alterations are fo confiderable, and
their effects fo difficult to be counteralted, efpe-

cially
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cially when the form of the cover is circular,
that for portable boilers, and for ftewpans and
faucepans, I fhould prefer covers made of thin
fheets of tinned iron, or of #in as it is commonly
called. Thefe covers (which muft always be made
double) have already been particularly defcribed im
my Sixth Effay.

Though boilers and ftewpans fhould never be
ufed naked over an open fire, or otherwife than in
clofed Fire-places, yet it is not neceflary in fitting
up a kitchen to build as many feparate Fire-places
as it may be proper to have boilers, ftewpans,
and faucepans; for the fame Fire-place may be
made to ferve occafionally for feveral boilers or
ftewpans. Thofe however that are ufed in the
fame clofed Fire-place muft be all of the fame dia-
meter ; and in order that their capacities may be
different, they may be made of different depths.

As in the hurry of bufinefs in the kitchen, one
{tewpan or boiler might eafily be taken for another,
were their diameters to vary by only a [mall dif-
ference, and were they not diftinguilhed by marks
or numbers; to prevent thefe miftakes their dia-
meters, exprefled in inches, fhould be marked on
fome confpicuous part; on their handles for in-
ftance, or on their brims, and allo on their covers;
and their Fire-places fhould be marked with the
fame number.

To guard- {till more effe€tually againft all mife
takes relpeting the fizes of thefe utenfils, and
the Fire-places to which they belong, the dif

ference
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ference of the diameters of two boilers or ftew-
pans fhould never be lefs than one whole inch. In
feveral private kitchens that have been conftruéted
on my principles, their diameters have been made
to vary by twe inches, that is to fay, they have
beenn made of 6, 8, 10, 12, and 14 inches in
diameter ; and in order that thofe of the fame di-
ameter might be of different capacities, the:,‘ar were
made of three different depths, namely, 3, %, and
2 their diameter in depth. Not only the numbers
which fhew their diameters, but the fra&ions alfo
which exprefs their depths are marked on their
handles, or on their brims. -

The fize of a private kitchen, or the number and
fize of its feparate clofed Fire-places, and of its
boilers and f{tewpans, muft be regulated by the
fize of the family, or rather by the {tyle of living ;
for where fumptuous entertainments ‘are occafion-
ally provided for large companies, the kitchen
muft be fpacious, and its arrangement complete,
however {mall the family may be, or however
moderate the expences of their table may be in
their ordinary courfe of living in private.

Yet when kitchens are fitted up on the princi-
ples I am defirous of recommending, neither the
fize of the kitchen, nor the number or dimen-
fions of its utenfils, will occafion any addition to
the table expences of the family in their ordinary
courle of living when they have no company, which
is an important advantage that thefe kitchens ha?er
over thofe on the common conftrution.
: In
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In large kitchens with open Fire-places, the
kitchen range being wide and very roomy, an
enormous quantity of fuel is fwallowed up by it,
even when only a very fmall quantity of food is
provided ; but this unneceflary wafte is completely
prevented by cooking in boilers and ftewpans pro-
perly fitted into feparate clofed Fire-places.

More fuel is frequently confumed in a kitchen
range to boil a tea-kettle, than, with proper ma-
nagement, would be fufficient to cook a dinner for
fifty men.

of the di iftribution ry" the warious parts of f.E:-e
machinery of a kitchen.

TraoucH the internal conftruction of the Fire-
places, and the means employed for confining and
direCting the heat generated in the combuftion of
the fuel, (fubje&s which have been thoroughly
inveftigated in my Sixth Effay,)—are matters of
the firft concern in the fitting up of a kitchen, yet
thefe are not all that require attention ; the diftri-
bution of the various parts of the machinery is a
matter of confiderable importance, for a good ar-
rangement of the different inftruments and utenfils;
—of the boilers—ovens—roalters, &c.—will tend
very much to facilitate the bufinels of cooking,
and confequently o put the cook in good -humour ;
which is certainly a matter of ferious importance.

Cooks
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Cooks in general are averfe to all new inven.
tions, and this is not furprifing, and ought by no
means to be imputed to them as a fault. Accuf-
tomed to work with their own fools, they naturally
feel awkward and embarraffed when others are put
into their hands; and to this we may add, that
there is always a degree of humiliation felt by
thofe who, after having been accuftomed to con-
fider themfelves, and to be confidered by others, as
mafters of their profeflion, are required to learn
any thing new, or to do any thing in any other
manner than that in which they have always been
accuftomed to do it, and in the performance of
which they have always acquired praife. It will not
however be difficult to convince thofe of the pro-
feflion who are poffefled of a good underftanding,
and are above low and vulgar prejudices, that the
alterations propofed will moft certainly meet with
their approbation, when they become better acquainted
with them.

The diftribution of the parts of a kitchen muft
always depend fo much on local circumftances,
that general rules can hardly be given relpecting it ;
the principles, however, on which this diltribution
ought in all cales to be made, wiz. convenience to
the cook, — cleanlinefs, — and {ymmetry, — are
" fimple, and eafy to be underftood ; and in the ap-
plication of them, the architeét will have a good op-
portunity of dilplaying his ingenuity, and fhowing
his talte.

Shnuid
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Should he condefcend to confult the cook in
making thefe arrangements he will do wilely, on
more accounts than one.

Though the fmoke from the Fire-places of the
boilers may be conveyed almoft to any diftance in
horizontal canals, yet it will in moit cafes be advif-
able to place the boilers near the chimney;—and
it will in general, though not always, be belt to
place them all in one range, or rather in one mafs
of brick-work.

Of the method of forming a plan of a Kitchen that is
to be fitted up ; and of laying out the work.

Berore the plan of a kitchen which it is in-
tended to fit up is made, an exalt plan muft be
procured of the room in which it is to be con-
ftraéted, in which plan all the doors and windows
muft be diftin¢tly marked, and alfo the Fire-place,
if there be one in the room, and the chimney.
The number and the dimenfions muft likewife be
known of all the boilers and faucepans which are
to be fitted up in the brick-work.

The readieft way of proceeding in making a plan
or drawing of the machinery of a kitchen is to
form it on the plan of the room; and in doing
this the work will be much facilitated by the fol-
lowing very fimple contrivance.

VOL. 1II. D Cut

-
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Cut out of thick pafteboard, detached pieces to
reprefent the boilers, — faucepans, — roafters, —=
ovens, &c. which are to be fitted up in the brick-
work, and placing thefe in different ways on the
plan of the room, fee in what manner they can beft
be difpofed, or arranged. As thele models (which
muft be drawn to the fame fcale as that ufed in
drawing the plan of the room) may be moved about
at pleafure, and placed in an infinite variety
of different pofitions in regard to each other,
“and to the different parts of the room; the
effe@® of any propoled arrangement may be tried
in a few moments, in a very fatisfatory man-
ner, without expence, and almoft without any
trouble.

To facilitate ftill more thefe preliminary trials
with thefe models of the boilers, &c. feveral flips of
pﬁﬁeboard, equal in width to the diftance at which
one boiler ought to be placed from the other in the
brick-work, meafured on the fcale of the plan,
fhould be provided and ufed in placing the models
of the boilers at proper diftances from each other.
This diftance in fitting up or fetting kitchen boilers
and faucepans, I have commonly taken at the width
of a brick, or 4! inches, and I have allowed the
fame fpace—(4! inches)—for the diftance of the
fide of the boiler from the outfide or front of the
mals of the brick-work in which itds fet. When
this point is fettled, (that refpeting the diftance
which fhould be left between the boilers,) the

SADRE R arranging
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arranging of the paﬁch;:mrd models of the boilers
on the plan will be perfeétly eafy.

As foon as the diftribution of the various boilers,
&c. is finally fettled, a ground plan of the whole
of the machinery fhould be traced on the plan of
the room ; and a f{ufficient number of fections and
elevations thould be drawn to fhow the fituations,
forms, and dimenfions of the Fire-places, and of all
the other parts of the apparatus.

When this is done,—and when the boilers and
the materials for building are provided, and every
thing elfe that can be wanted in fitting up the
kitchen is in readinefs, the archite® or amateur
may proceed to the laying out of the work.

As this will not be found to be difficult, and as
it is really a moft amufing occupation, I cannot
help recommending it very earneftly to gentlemen,
and even to ladies,—to {uperintend and direlt thefe
works.

I don’t know what opinion others may entertain
of thefe amufements, but with regard to myfelf
1 own that I know of nothing more interefting than
the planning and executitg of machinery, by which
the powers of Nature are made fubfervient to my
views ;—by which the very elements are bound as
it were in chains, and made to obey my defpotic
commands.—And not my commands alone, but
thofe of all the human race to whofe neceflities and

comforts they are made the faithful and obedient
minifters !

D 2 The
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The firft thing to be donein laying out the work
when a kitchen is to be fitted up, is to draw with
red or white chalk, or with a coal, a ground plan of
the brick-work, of the full fize, on the floor or
pavement of the room. When the kitchen is
neither paved nor floored, this drawing muft of
courfe be made on the ground. In this drawing,
the afh-pits, and the paflages leading to them muft
be marked, and when the afh-pit is to be funk into
the ground, that is the firft thing that muft be
executed.

As foon as this ground plan is {ketched out, the
ath-pit doors fhould all be placed, and the found-
ations of the brick-work laid.

To affift the bricklayer, and prevent his making
miltakes, feveral fections of the brick-work of the
full fize, and particularly feétions of all the boilers,
reprefented as fixed in their Fire-places, fhould be
drawn on wide boards, or on very large fheets of
paper,—or they may be drawn with charcoal or
red chalk on the fides of the room. Thefe fections
of the full fize, where the bricklayer can readily
take meafure ot the various parts of the work to be
performed, will be found very ufeful.

Before I proceed to give a more particular and
ninute defcription of the various Kitchen Utenfils
and other machinery which will be recommended,
[ fhall lay before my reader an account, illuftrated
by drawings, ot feveral complete kitchens that have
already been conitrutted under my direion. I
have been induced to adopt this method in treating

| my
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my fubje&, from an opinion that the diretions
which ftill remain to be given refpeting the con-
ftruétion of Kitchen Fire-places, and of Kitchen
Utenlfils, will more eafily be underltood when a
general idea fhall have been formed of fome of
thofe kitchens which have already been conftructed
on the principles recommended.

23
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Detatled accounts, illuftrated by correfl plans. of wva-
rious Kitehens, public and private, that have
already been conferucted on the Author’s prmcgpfe.r,
and under his immediate direction.

ONL of the moft complete kitchens I have ever

yet caufed to be conftruéted is, in my opinion,
that belnnging to Baron de Lerchenfeld at Munich,
and although its general form and the diftribution
of the machinery are very different from any thing
that has been feen in this country ;—fo different
that I fhould, perhaps, doubt whether it would be
prudent at the firlt outfer to recommend their
adoption and exaé imitation; yet, as this kitchen
has been found to anfwer remarkably well; even
to the entire fatisfattion of the cook, who began
however by entering his formal proteft againft it, I
have thought it right to lay the following delcrip-
tion of it before my readers. Thofe who are
alarmed at the novelty of its appearance will be fo
good as to recolleét that much may be done, as
will hereafter be thown, by way of accommodating
the plan to the idea of thofe to whom it is too new
not to appear extraordinary and uncouth.

Defeription
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D.aﬁr:;ﬂrian of a Kitchen in the Houfe of BARON DE
LircHENFELD gf MUNICH.

PLATEIE

Fig. 1. 'This Plate fhows a perfpetive view
of the Kitchen Fire-place feen nearly in front. The
mafs of brick-work in which the boilers and fauce-
pans are fet, projects out into the room, and the
fmoke is carried off by flues that are concealed in
this mafs of brick-work, and in the thick walls of
an open chimney Fire-place which, ftanding on it,
on the farther fide of it, where it joins to the fide
of the room, is built up perpendicularly to the
ceiling of the room. At the height of about
twelve or fifteen inches above the level of the
mantle of this open chimney Fire-place, the fepa-
rate canals for the fmoke concealed in its walls
end in the larger canal of this Fire-place, which
laft-mentioned larger canal {loping backwards,
ends in a neighbouring chimney which carries off
the fmoke through the roof of the houfe into the
atmofphere.

An horizontal feftion of this open chimney
Fire-place, at the level of the upper furface of the
mafs of brick-work on which it {tands, may be
feen Plate III. fig. 5. In this fetion the vertical
canals are diftinctly marked, which carry off the
{moke from the boilers into the chimney, as alfo
the {toppers which are occafionally taken away to

D 4 remove
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remove the foot, when thefe canals are cleaned.
Thefe ftoppers, which are made of earthen ware
burnt like a brick or tile, are eight inches long,
fix inches wide, and three inches thick, and on their
outfides they have two deep grooves that form a
kind of handle for taking hold of them. When
they are fixed in their places, their joinings with
the door-way into which they are fitted are made
tight by filling up the crevices with moift clay.
The canals are cleaned by means of a ftrong cy-
lindrical brufh, made of hogs® briftles fixed to a
long flexible handle of twifted iron wire.

The open chimney Fire-place was conftrutted
in order that an open fire might be made on its
hearth, (which, as appears by the plan, is on a
level with, or is a continuation of the top or upper
furface of the mafs of brick-work in which the
boilers are fet,) fhould any fuch fire be wanted ;
but the fatt is, that although this kitchen has been
in daily ufe more than five years, it has not yet
been found neceffary to light a fire in this place.
When any thing is to be fried or broiled, the
cook finds it very convenient to perform thefe
. procefles of cookery over the two large ftoves that
are placed in the front of this open Fire-place ; as
the difagreeable vapour that rifes from the frying-
pan or from the gridiron, goes off immediately by
the open chimney: and thefe ftoves ferve likewile
occafionally for warming heaters for ironing, and
alfo for burning wood to obtain live coals for

warming beds, or for keeping up a fmall fire for
' boiling
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boiling a tea-kettle, or for warming any thing that
is wanted in the family. When this fire is not
wanted, the regilter in the afh-pit door is nearly
clofed, and the top of the ftove is covered with a
fit cover of earthen-ware, by which means the fire
is kept alive for a great length of time, almoft
without any confumption of fuel ; and may ar any
time be revived and made to burn brifkly in lefs
than half a minute, merely by admitting a larger
current of frefh air.

The convenience in a family of being able to
have a brifk fire in the kitchen in a moment, when
wanted, and to check the combuftion in an inftant,
without extinguifhing the fire, and without even
cooling the Fire-place, when the fire is no longer
wanted, can hardly be conceived by thole who
have not been ufed to any other methods of mak-
ing and keeping up kitchen fires than thofe com-
monly uled in the kitchens in Great Britain.

It will certainly be confeffed that neither fcience
nor art has done much either for faving labour or
for faving expence,—either for convenience, com-
fort, cleanlinefs, or economy in the invention and
management of a kitchen range.

Before I proceed to explain more minutely the
different parts of this kitchen, it may be ufeful to
- give a general idea of the whole of it, taken to-
gether.
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Fig. 2. This figure fhows a front view, or,
more ftrictly fpeaking, an eleyation of this kitchen.
In this plan the afh-pit doors with their regifters
are diftinctly feen ; and alfo the ends of the earthen
ftoppers which clofe the openings into the Fire-
places * of four of the principal boilers. The
covers of the principal boilers t, as alfo of feveral
of the ftewpans, are feen above the level of the
upper {urface of the mafs of brick-work.

The height of this mafs of brick-work az 5,
meafured from the floor or pavement of the
kitchen, is juft three feet. |

Fig. 3. This figure fhews an horizontal fetion
of the mafs of brick-work in which the boilers, &c.
are fet, taken at the level of the horizontal flues,
that carry off the fmoke from the boilers, ftew-
pans, and faucepans, into the vertical canals which
“convey it into the chimney., -

The fmoke from three of the principal boilers,
fituated on the left-hand, is carried by feparate
canals to .a circular cavity, over which a large
fhallow boiler is placed, in which water is heated

* For a particular account of thefe fRoppers, fee p. 30—188,
and Plate L. figures 6, 7, and 8, Ellay VI,

t+ For an account of thele covers, fee p. 18—187. and Plate I,
figures t and z, Effay VI, :
(by
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(by this fmoke) for the ufe of the kitchen, and
more efpecially for wafhing the plates and difhes.
This boiler is diftinétly feen with its wooden cover,
(confifting of three pieces of deal united by two
pairs of hinges) in the figure 5, Plate IIL

The five Fire-places on the left-hand fide of the
mafs of brick-work are reprefented without their
circular grates, and the eight Fire-places that are
fituated on the right-hand, are fhown with their
circular grates in their places *.

The Fire-places of the four largeft boilers, which
are Nituated in front of the brick-work, have doors
or openings, clofed with ftoppers, for introducing
fuel into thefe Fire-places, and three of thefe open-
ings are reprefented in the plan as being clofed by
their ftoppers; while the fourth (that fituated on
the right hand) is fhown open, or without its
ftopper.

As all the reflt of the Fire-places (or ftoves as
they would be called in this country) are without
any lateral opening for introducing the fuel, when
any fuel is to be introduced into one of thefe Fire-
places the ftewpan or faucepan muft be removed
for a moment for that purpole.

It will be obferved that feveral of the horizontal
canals that carry oft the fmoke from the boilers are
divided into -two branches, which unite at a little

* For a particular defcription of thefe circular grates, frzf: Pe 41—
187. and Plate 1. figure 3 and 4, In Great Britain thele gi‘atcs may
be made very cheap of cait iron,

diftance -
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diftance from their Fire-places ;—this contrivance is
very ufeful, efpecially for clofed Fire-places that
are without flues under the boilers, as it occafions
the flame to divide under the bottom of the boiler,
and to play over every part of it in a thin fheet.

The reafon why flues were not made under thefe
boilers was to render it pofiible to ufe occafionally
feveral boilers of different depths in the fame Fire-
place; a convenience of no fmall importance in
the kitchen of a private gentleman, who occalionally
gives dinners to large companies.

It will be perceived that in the Fire-places of all
the ftewpans and faucepans there are circular
flues which oblige the flame to make one complete
turn round the fides of the veflel, before it goes off
into the horizontal canal; butI am far from being
fure that the faving of fuel, arifing from this peculiar
arrangement, 1s fufficient to counterbalance the lofs
of that great convenience that refults from being
able to ufe indifferently {tewpans and faucepans of
different depths in the fame ftove, which cannot be
obtained while thefe circular flues remain.

They will indeed be rendered unneceffary, pro-
vided that the flame be made to divide under the
bottom of the veffel, (which may be done by
caufing it to enter the horizontal canal by two
- oppolite openings,) and provided that this canal be
furnithed with a good damper,—wnicH oUGHT
NEVER TO BE oMITTED. Although, to avoid the
confufion that is apt to relult from the delineation

of
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of amultitude of different objets in the fame draw-
ing, the dampers to the canals are all omitted in
thefe plans, they muft on no account be left out in
practice ; for they are of fuch importance, that there
is no pofhibility of managing fires properly without
them: and as it is of very little importance
whether they be placed near the fire or far from it,
or what is their form, provided they be fo con-
{tructed as to diminifh at plealure, and occafionally
to clofe entirely the canal by which the {moke
makes its efcape, it is not neceflary for me to
give any particular direCtions how they are to
be made: indeed their conftrution is fo very
fimple, and fo generally known, that it would be
quite fuperfluous - for me to enlarge on thar
fubject.

The dotted lines leading from the front of the
brick-work to the Fire-places fhow the pofition and
dimenfions of the afh-pits.

The whole length of the mafs of brick-work
from A to B is eleven feet, and its width from
A to C is feven feet four inches. The fpace it
occupies on the ground may be conceived to con-
filt of fix equal fquares of forty-four inches each,
placed in two rows of three fquares each; thele
two rows being joined to each other by their fides,
and forming together a parallelogram. And in
laying out the work when a kitchen is to be fitted
up on the plan here defcribed, it will always be belt
io begin by atually drawing thefe fix [quares on

the
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the floor of the kitchen. = Nearly the whole of the
aniddle {quare of the back row is occupied by the
open chimney Fire-place, and by its thick hollow
walls ; and the greater part of the middle fquare of
the front row is left as a paflage for the cook
to come to the open chimney Fire-place, or rather
to the ftoves that are fitnated near it.

Fig. 4. 'This figure, which reprefents a vertical
fection of the mafs of brick-work through the
centres of the Fire-places of the four principal
boilers, is chiefly defigned to thow the conftrution
of thofe Fire-places, and alfo that of the boilers.
Settions of the circular grates on which the fires
are made to burn under the boilers are here repre-
fented, and alfo fe@ions of the afh-pits, and of the
contractions of the Fire-places immediately below
the grates * ; and in one of the Fire-places, which
is fhown without its boiler, the openings of the
branched canal by which the fmoke goes off hori-
zontally towards the chimney, are alfo marked.

Fig. 5. This figure fhows a bird’s-eye view of
the upper furface of the brick-work, with all the
boilers and faucepans in their places, except one;

* For an account of the utility of thefe contrations, fee Effay VI.
page 43. ' '
three
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three of the principal boilers and one faucepan with
their covers on ; and the reft of them without their
covers. It'likewife reprefents an horizontal feGion
of the open chimney Fire-place, four inches above
the level of the top of the mafs of brick-work in
which the boilers and faucepans are fet.

It is to be obferved, that all the boilers, {tewpans,
and faucepans, are fitted into circular rings of iron,
which are firmly fixed to the brick-work ; and that
they are fufpended in their Fire-places by their
circular rims.  All the ftewpans and faucepans, that
are not too large to be lifted with their contents in
and out of their Fire-places with the ftrength of one
hand, have iron handles attached to their circular
rims ; but the four principal boilers, which are too
large to be managed with one hand, have each two
rings fitted to their rims. Thele handles and rings
are fo conftruéted, that they do not prevent the
faucepans and boilers from fitting the circular open-
ings of their Fire-places; neither do they prevent
their being fitted by their own circular covers.

It will doubtlefs be obferved, that the four prin-
cipal boilers fhown in fig. 4. belonging to the
kitchen I am now defcribing, differ but very little in
form from the boilers in common ufe, and con-
fequently that they are confiderably deeper in
proportion to their width than they ought to be, in
order that the heat generated in the combultion
of the fuel might act upon them to the greareft ad-
vantage ; but it is to be remembered that to each
of thele Fire-placess-there are other thallower boilers

that
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that are ufed occafionally, which do not appear in
thele plans. There is however one advantage
attending deep boilers, to which it may in fome

cafes be ulfeful to pay attention, and that is, that

- they economize /pace in a kitchen ; and when their
Fire-places are properly conftruéled, and above all
when they are furnifhed with good regifters and
dampers, the additional quantity of fuel they will

require will be too trifling to be confidered. The

walls of their Fire-places will abforb more heat in
the beginning, but who knows but that the greater
part of this heat may not afterwards be emitted in
rays, and at laft find its way into the boiler? I
could mention feveral faéts that have lately fallen
under my obfervation, which feem to render this
fuppofition extremely probable.—This however is
not the proper place to give an account of them.

As I have faid that no fire has yet been made in
- the open chimney Fire place of the kitchen I am
defcribing, it may perhaps be aftked how this
kitchen is warmed in cold weather. To this
I anfwer, that it has been found that the mafs of
brick-work is made fufficiently hot by the fires that
are kept up in it when cooking is going on every
day, to keep the room comfortably warm in the
coldeft weather.

This anfwer will probably give rife to another
queftion, which is ;—how we contrive to prevent
the room from being much too warm in fummer 2.
By npenmg one of the windows a very little, and
by opening at the fame time the regiiter of a

wooden

,
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wooden tube or fteam-chimnéy, which, rifing from
the cieling of the room, ends in the open air ; and
which is always opened to clear the room of
vapour when it is found neceffary, and efpecially
when the viGtuals are taken out of the boilers, or
when any other operation is going on that oceafions
the diffufion of a confiderable quantity of fteam.
The oblong opening of this fteam-chimney may be
feen Plate I. Fig. 1. in the ceiling, at the right hand
corner of the room.

Near this corner of the room may likewife
be feen a front view of the hither end of one large
roafter, and patt of the front view of a fmaller one
fituated by the fide of it ; both with their feparate
Fire-place doors. _

The Fire-place door of the larger roafter, as alfo
both its blow-pipes, are reprefented as being open ;
but the afh-pit door of this roafter is hid by the
mals of brickswork in which the boilers are fet.
A particular account of thefe roafters will be given
hereafter.

The dimenfions of the boilers in this kitchen are

as follows :
Wide ac the beim. Deep.,

Inches, Inches,

One large boiler heated by fmoke - 20 8
Two large boilers - - - - - 16 16
Two ditto ufed occafionally in the

Fire-places of the two boilers laft

mentioned L e R M 8
Two fmaller boilers e g e
Two ditto fitted to the fame Fire-places 12 6

VOL. 1L E The
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' The diameters of the ftewpans and faucepans are
12, 10, and 8 inches ; and their depth is made
equal to half their diameters. -

The fuel burnt in this kitchen is wood ; and the
billets ufed are cut into lengths of about fix
inchess

Common bricks were ufed in the conftruion of
the Fire-places, but care was taken to lay them in
mortar compofed of clay and brickduft, without
any fand, with only a very fmall proportion of
lime.

In this kitchen, as alfo in that which I am now
about to defcribe, the mafs of brick-work in which
the boilers are fet projets into the room from the
middle of one fide of it.

Defeription of the KiTcHEN of the Hofpital of

La PieTa gt VERONA.

PLaTelV. Fig. 6. This figure reprefents ‘the
ground plan of the mafs of brick-work in which the
boilers are fixed, and the canals by which the fmoke
is carried off from the Fire-places into the Chimney.
The ground covered by this mals of brick-work;
and by the area (y) between the boilers, may be
conceived to be divided into fix equal fquares, of
43 inches, placed in two rows of three [quares each.

In the centres of four of thefe fquares, namely, of |

thofe which are fituated at the -ends of the rows,

are placed four large circular boilers.—The middle

fquare of the front row is chiefly occupied by the
' area
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area which is left between the two front boilers;
and one half of the middle fquare of the back
row is occupied by an open Chimney Fire-place,
in the thick walls of which no lefs than fix vers
tical flues are concealed, which carry off the
{moke from the boilers and ftew-pans into the
Chimney.

The {moke from the fire which heats the large
boiler P, (which boiler is 32% inches in dia-
meter,) on quitting its Fire-place, goes off in four
feparate branches, which foon unite, and forming
one canal, rifes up under the middle of the bottom
of the neighbouring large boiler Q—makes one
complete turn under that boiler, and, pafling from
thence towards the centre of the mafs of brick-work,
circulates in canals divided into feveral branches
under an iron plate that forms the bottom of an
oven, which is fituated under the hearth of the open
chimney Fire-place. From under the bottom of
this oven this fmoke goes off obliquely, and, enter-
ing the bottom of the vertical canal p, goes off
into the Chimney. The principal ufe of this oven
is to dry the wood that is ufed as fuel in the |
Kitchen. The large boiler Q, that is heated by
this fmoke, is defigned for warming water for the
ufe of the Kitchen, and for various other purpofes

for which hot water is occafionally ufed in the
Hofpital.

The boiler P is principally ufed in preparing
food for the children in the Hofpital.

E 2 - The
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The fmoke from the fire which heats the boiler
R, paffing off in a canal which leads to the boiler
S, there feparates, and pafling round the fides of
the boiler S, and under a fmall part of its bottom,
~unites again, and pafles off into the chimney by

the vertical canal r. The heat in this fmoke,
though it is fufficient to warm the water in the
boiler S, is not fufficient to make it boil. In
order that the contents of this boiler may occafion-
ally be made boiling hot, the boiler has a fmall
Fire-place of its own, fituated immediately under
the middle of its bottom; and when the water in
the boiler has been previoufly made warm by the
fmoke from the boiler R, a very fmall fire made
under it, in its own feparate Fire-place, will make
it boil. . The fmoke from this Fire-place goes off
by its own [eparate canal into the vertical canal s,
fo that it does not interfere at all with the {fmoke
from the Fire-place of the boiler R ; and in con--
fequence of this arrangement, the heating of the
boiler 5, by the fmoke from this neighhuuring
Fire-place and by its own ﬁre may be gnmg on at
the fame time. |

The {fmoke from the fmall boiler T, and from
the ftewpans U and W, goes off immediately by
feparate horizontal canals into their feparate vertical
canals (¢# # and w) that open into the chimney at
the height of about 15 inches above the mantle of
the open chimney Fire-place; and all the vertical
canals, by which the fmoke goes into the chimney,

are furnithed with dampers.
The
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The fide & ¢ of the mafs of brick-work is placed
againft the middle of one fide of the Kitchen,
which is a large room ; and the walls of the open
chimney Fire-place g /i # are carried up perpen-
dicularly to the cieling of the room. The hearth
Imno is on a level with the top of the brick-
work in which the boilers are fet.

As the principal boilers are deep, in order to
provide fufficient room for them, and a fufficient
depth for their afh-pits, the foundation of the qua-
drangular mafs of brick-work @ b ¢ d 'was raifed
16 inches above the pavement of the Kitchen, and
on the three fides of the mafs of brick-work a 4,
a d, and d ¢, which proje¢t into the room, there
are two fteps, 8 inches in height each, which ex-
tend the whole length of each of thofe fides ; and
for greater convenience in approaching the boilers,
the uppermoft ftep is made two feet wide, and the
area y is on a level with the top of this wide ftep.
The ath-pit doors of the principal boilers are placed
in the front of this ftep, and the bottoms of the
paflages or door-ways into their Fire-places by
which the fuel is introduced, are fituated jult on a
level with its upper furface.

The mafs of brick-work in which the boilers
are placed, is 10 feet g inches long, and 8 feet 2
‘inches wide ; and it is elevated to the height of
about 3 feet 2 inches above the top of the upper
broad ftep, by which it is furrounded on three fides,
and on which it appears to ftand.

E 3 Defeription
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ﬁaﬁrﬁﬁﬁm of the Kitchen of the House oF Cor-
RECTION at MuNICcH.

Prate IV. Fig. 7, and Prate V. Fig. 8 and g,
reprefent the plans and fetions of this Kitchen.

Fig. 7. reprefents the ground plan of the-
brick-work in which the boilers, &c. are fet, or
rather an horizontal fe€tion of the brick-work at the
level of the Fire-places, and of the canals for carry-
ing off the fincke. In this Kitchen the fires are
not made on circular iron-grates, as in that juft
defcribed, but the fuel is burnt on grates or bars
compoled of bricks fet edgewife, as may be feen
by the plans. (See & & b, &c. Fig. 7.)

The two principal boilers (//, Fig. g.) are
quadrangular, each being 3 feet long, 2 feet wide,
and fifteen inches deep, furnilhed with wooden
covers moveable on hinges; and they are both
heated by one fire. That which is fituated in the
front of the brick-work, and immediately over the
fire, is uled for making foup ; while the other,
which is placed very near it, and on the fame level,
is ufed for boiling meat, potatoes, greens, &c. in
fteam. A {mall quantity of water (about an inch
in depth) being put into the fecond boiler, the
fmoke from the firft, which paffes in flues under the.
fecond, foon caufes this water to boil, and fills the
boiler with hot fteam. The fteam from the firft
boiler is allo carried into the fecond by means of a

tube
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tube about 3 of an inch in diameter, furnifhed
with a cock, which forms a communication between
the two boilers juft below the level of their brims.
This tube of communication is not exprefled in the °
Plates.

The {moke having quitted the fecond boiler,
rifes up obliquely to the level of the top of the
mafs of brick-work in which the before-mentioned
boilers are fet, and then circulates under a qua-
drangular copper veflel, (exprefled by dotted lines
at A, Fig. §,) 27 inches long, 19 inches wide, and
20 inches deep, deltined for containing warm
water for the ufe of the Kitchen. As this veflel
ftands higher than the tops of the boilers, it is
found to be very convenient for filling them with
water; and as this water is kept warm by the
fmoke, this arrangement produces a confiderable
economy of fuel as well as of time. The water is
drawn off from this veflel, for ufe, by means of
a brafs cock, which is not exprefled in the draw-
ing ; and it is fupplied with water from a neigh-
bouring refervoir, the entrance of the water being
regulated by a regulating cock, or valve, furnifhed
with a fwimming ball.

The fmoke, after it has circulated in flues under
this veffel, goes off into a vertical canal which con-
duéts it into the chimney. This vertical canal, to-
gether with three others defigned for a fimilar ufe,
(fee dd dd, Fig. 7, and Fig. g,) are fituated in
the thick walls of an open chimney Fire-place,
~ (m, Fig. 8,) the hearth of which is on a level with the
top of the mafs of brick-work in which the boilers

E 4 are
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are fet. An horizontal fettion of thele four verti«
cal flues, taken at the height of 3 inches above the
level of the hearth; and allo an horizontal fe&ion
of the brick-work of a roafting-machine, (B, Fig.
8 and g,) fituated on the left of this open chimney
Fire-place, are diftin¢tly reprefented in the Figure o.
- Under the hearth of the Fire-place there is an
open vault which ferves as a magazine for fuel ;
and in the front wall of the Fire-place, above the
mantle, jult under the cieling of the room, there
are two openings into the chimney, by which the
fteam that rifes from the boilers elcapes into the
chimney and goes off with the fmoke. w

The manner in which the flues are conftru&ted
under the different boilers, and the horizontal
canal for carrying off the fmoke from the round
boilers into the chimney, are thewn in the fig. 7.
The afh-pit doors to the two principal round boilers,
which are exprefled by dotted lines, are oppofite to
E and F, Fig. 7. ' ' :

The afh-pit door belonging to the 'Fire-place of
the large quadrangular boilers is fituated oppofite
to G, Fig. 7. The reafon why thefe afh-pit doors
were not placed immediately under their Fire-place
doors is becaufe there was not room for them in
that fituation, owing to the pavement of the area
between the boilers being raifed one ftep higher
than the floor of the kitchen, which was done for
the convenience of the Cook.

The openings for introducing the fuel into the
Fire-places are conical holes in fquare- tiles, clofed
with earthen ftoppers, (lee page 30, Effay VL)

2 W 153 Though

-
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“Though thefe tiles are not particularly diftin-
guifhed in thefe plates, the ftoppers which clofe
their conical openings are fhewn. As thefe riles
are fo worked into the mals of the brick-work as
to make a part of it, and as they are plaiftered
and white-wathed in front, it is not eafy to diftin.
guith them from the bricks when the work 1is
finithed. Their joinings with the bricks in front
could not therefore with propriety be marked in
any of thefe plans.

Although the roafter belonging to thf: kitchen
we are delcribing is not feen, yet the mafs of .
brick-work in which it is fitted up appears on the
left hand fide of the open chimney Fire-place in
Fig. 8; and a bird’s-eye view of its Fire-place,
and of the projeting edges of the bricks on which
it refts, are feen in the figure g.

Defcription of the new Kitchen in the MiLiTARY
HosritaL at MuNicH.

PraTe VI. Fig. 10 and 11, and Prate VIL
Fig. 12.

The mafs of brick-work in which the boilers,
the roafter, the ftewpans, &c. are fet, occupies
one corner of the Kitchen, extending 11% feet
on one fide of the room, and 13 feet 7 inches
on the other. The greatelt width of the mafs of
brick-work (from A to B, or from C to D) is
50} inches, and its height from the floor 36
inches. Thecircular area (E, Figures g and 10) in
the angle of the mafs of brick-work is 6 feet 82

; inches
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inches in diameter ; and it is raifed one eafy ftep,
or about § inches above the level of the floor of
the room. There 1s an open chimney Fire-place
of a peculiar form (¥, Fig. 10) in the corner of
this Kitchen, the bearth of which is on a level
with, or rather makes a part of the upper furface
of the mafs of brick-work. The fide-walls of this
open chimney Fire-place are hollow, (fee G and.
H, Fig. 10,) and ferve as canals for carrying off
the fmoke from the boilers into a chimney, which
is fituated quite in the corner of the room. Thele
canals open into the Chimney about 15 inches
above the level of the mantle. '

The {fmoke goes oft from each Fire-place by
two feparate and very narrow horizontal canals
into larger common canals, (fee I and K, fig. 9,)
which condudts it to the Chimney ; and the open-
ings of thefe narrow canals are occafionally clofed
more or lefs by means of {mall pieces of brick or
of earthen-ware, which ferve inftead of dampers,
but which are not exprefled in the Plates. The
fires all burn on flat grates, compofed of bricks,
or thin tiles fet edge-wife. To fave expence the
covers of the boilers and ftewpans were all made of
wood. The oblong quadrangular veflel, (fee L,
Figures 10 and 11,) which is made of copper,
and has a door above moveable on hinges, is del-
tined for cuntaming warm water for the ufe of the
Kitchen, and is heated by the fmoke frnm all the
nerghbqurmg clofed Fire-places. .

The Fire-place of the roafter is feen in F1gurt; 9
'(M) ;- a bird’s-eye view of the top of the roafter

appears
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appears in Figure 10, and a vertical feCtion of it
and of its flues are faintly marked by dotted lines
in Fig. 11.

The two large fhallow ftewpans, (N, O, Fig.
10,) vertical fe&tions of which, and of their Fire-
places, are faintly marked by dotted lines in Fig.
11, are conftruéted of hammered iron, and are
ufed principally for cooking f{team dumplins,
(dampf-nudels,) a kind of food in great repute in
Bavaria.

When any thing is to be fried.or bmi_l_gd, a fire
is made on the hearth of the open chimiey Fire-
place. Under this hearth there is a fmall vault
which ferves for holding the wood that is wanted
for fuel ; but it would have been much better if
that fpace had been occupied by two circular
clofed Fire-places, fo conftruéted as to be ufed oc-
cafionally for a frying-pan or a gridiron.

Defcription of a detached part of the Kitchen of the
Military Academy at Munich.

PraTe VIL Fig. 13. This figure is the ground
plan of a mafs of brick-work occupying a fpace
about 6 feet g inches fquare, meafured on the
floor, in one corner of the room, in which two
of the principal boilers belonging to the kitchen,
and three large ftewpans, are fixed.

A and B are two fteps, each 8 inches high,
and the upper (flat) furface of the mafs of brick-
work, in which the boilers are fet, and which is 45

inches



6o Of Kitchen Fire-places.

inches wide, is juft 30 inches above the level of
the upper furface of the ftep B.

Neither the boilers nor ftewpans are fhewn in
this plan, but their circular fire-places are repre-
fented ; as allo their circular difhing iron grates,
on which the fuel is burnt, and the horizontal ca-
nals by which the fmoke paffes off into tha
chimney.

The fmoke divides under each of the two prin-
cipal boilers, and pafles off in two canals fituated
on oppofite fides of the Fire-place; which canals,
however, unite and form one fingle canal at a
fmall diftance from the boiler. In the Fire-places -
of the ftewpans the fmoke does not divide in this
manner ; but the Fire-place is fo conftruéed, that
the flame makes one complete turn round the ftew-
pan before it goes off into the horizontal canal
leading to the chimney.

The opening by which the fuel is mtmduced
into the Fire-place of each of the two large boilers
is clofed by a conical ftopper, (conftruéted of fire-

ftone,) reprefented in the figure, immediately un-
der which ftopper the (regifter) door of the aﬂl-
pot is fituated.

The afh-pit of each of the Fire-places of th¢
ftewpans is furnithed with a regifter door. The
paffages into thefe afh-pits are expreffed in the fi-
gure by dotted lines. The fuel (whlch is fmal,l
pieces of wood about 5 inches in length) i is, in-
troduced into the Fire-place from abave, by rgmp?g
ing the ftewpan for a moment for that purpofe. .

- “The
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The chimney C, by which the fmoke goes off,
is fituated in a corner of the room, and when it is
fwept, the chimney-fweeper enters it by a door-
way, which is fituated in front, jult above the level
of the upper furface of the mafs of brick-work, and
which is clofed by an iron door.

Each of the horizontal canals by which the fmoke
is carried off from the Fire-places of the two large
boilers into the chimney, is furnifhed with a damper,
which is faintly marked in the figure. Each of the
horizontal canals, which carry off the fmoke from
the Fire-places of the ftewpans, is likewife furnifhed
with a damper, but, to avoid confufion, they are
not exprefled in the engraving.

The bottoms of the afh-pit doors of the Fire-
places of the three ftewpans, are on a level with
the upper furface of the ftep B; but the bottoms
of the afh-pit doors of the Fire-places of the two
large boilers are on a level with the pavement of
the kitchen.

The two large boilers (which are conftruted of
fheet copper, tinned,) are 22 Rhinland inches in
diameter above,—19% inches in diameter below,—
and 24 inches deep. They weigh each 62 lbs.
Avoirdupois, and contain 28 wine gallons. The
circular difhing grates belonging to their Fire-
places are each 10 inches in diameter, mealured
Externaliy, and the Fire-place, perEI‘l}f fo called,
or the cavlty in which the burning fuel is confined,
is 10 inches in diameter below, 18 inches in diameter

above, and 8 inches deep.
2 The
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The largelt ftewpan is 12 inches in diameter,
and 4 inches deep ; and the two others are each
11 inches in diameter, and 4 inches deep.

The Fire-places belonging to the ftewpans are
cylindrical,— 5 inches deep, and 6 inches in dia-
meter, and are furnifhed with circular difhing
grates.

Each of the large boilers is furnithed with a cir-
cular wooden rim, 2 inches wide, and 2 inches
thick, which is accurately fitted to the brim of
the boiler ; and a circular wooden cover, confift-
ing of three pieces of deal board attached fo each
other by two pairs of hinges, clofes the boiler by
being fitted accuratei}r to the upper {urface of its
circular wooden rim.

One of the three pieces of board, which toge-
ther form the flat circular cover of the boiler, is
firmly faltened down to the wooden rim of the
boiler, by means of two fmall hooks of iron ;
and from the middle of this part of the cover, fo
faltened down, a long tin tube, about 1} inches in
diameter, rifes up perpendirularly to the cieling of
the room, and carries off the fteam from the bnller
out of the kitchen. -

As the cover of the boiler is compofed of three
flat pieces of board united by hinges, and as the
cover, fo formed, is merely laid down on the flat
furface of the wooden rim which is conneéted with
the brim of the boiler, it- might very naturally be
expelted that fome of the fteam would be forced
through between the joinings of the cover, or be-

' tween
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tween the cover and the wooden rim ; but this is
what never happens :~—So far from it, {team feldom
comes into the room even when the cover of tlie
boiler is in part removed, by laying back the firft
divifion of it upon the fecond—fo f{trong is the
draught of the {team tube.

This phenomenon, which rather furprifed me
when I firlt oblerved it, was of confiderable ufe to
me ; for it led me to dlfcnver the utility of dampers
in the tubes, or chimnies, that are deftined for
carrying off the fteam from boilers, and more ef-
pecially from fuch boilers whofe covers are not
perfeétly air-tight. If thefe fteam-chimnies are of
any confiderable length, they cannot fail to occafion
a ftrong draught through them, which will have
a tendency to caufe the cold air of the atmofphere
to prels in by every crevice between the brim of
the boiler and its cover; which ftreams of cold
air being precipitated upon the furface of the boil-
ing liquid, will be there warmed ; and then pafling
off rapidly by the fteam-chimney, will occafion a
very confiderable lofs of heat.

The rule for regulating the damper of the
fteam.chimney of a boiler, whofle cover is not
' fteam tight, is this ;—clofe the damper juft fo
much, that clofing it any more would caufe fome
fteam to be driven out between the joinings of the
brim of the boiler and its cover, When this is
" done, it is evident that little or no cold air can
enter the boiler by any fmall crevices in its cover
that may remain open, confequently little or no

heat
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heat will be carried off by the air of the atmofphere
from the furface of the hot liguid. ’
I have been the more particular i in explaining
this matter, as I am perfuaded that a great deal of
heat is frequently loft in boiling and evaporating
liquids, by caufing or permitting the cold air of
the atmolphere to come into contat with the fur

face of the hot liquid.

Some, I know, are of opinion, that a ftream
of frefh air, or a wiind, which is made to pafs over
the f{urface of a liquid that is evaporated by boil-
ing, tends rather to increafe the evaporation than
to diminifh it ; but it appears to me that there are
ftrong reafons to conclude that this opinion is er-
roneous. A very fimple experiment, which I pro-
~ pofe to make, and which others may perhaps be
induced to make before I can find leifure to attend
to it, will determine the faét. '

The large boiler belonging to the Fire-place,
which is fituated on the left hand in the mafs of
brick-work above defcribed, is that which was ufed
in the Experiment mentioned in the ninth page of
my Sixth Effay. "

It was once my intention to have publithed
drawings and defcriptions of every part and detail
of the kitchen of the Military Academy at Munich,
and alfo that of the Houfe of Induftry in that
city ; but as enough has already been faid in this
and in my Sixth Effay to give clear and diftinét
ideas of the fundamental principles on which alk

the eflential parts of the machinery in thofe
kitchens
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kitchens were conftructed ; and as the peculiar ar-
rangement of a kitchen muft ever depend much on

its fize, and on the variety and kinds of food that are
. to be cooked in it, to avoid being tedious and tire-
fome to my readers, I have, after mature delibera-
tion, concluded that it will be beft to fupprefs thefe
details.

Having now finifhed all the defcriptions which I
think it ufeful to publifh of the various public and
private kitchens that have been conftruted under
my direction in foreign countries, and having ex-
plained in the moft ample manner in this Effay,
and in my other writings on the Management of
Fire, all the leading principles according to which,
in my opinion, kitchens and fire-places of all kinds
fthould be conftructed, I fhall in the next place
proceed to thow in what manner my plans may be
{o modified and accommodated to the opinions and
practices in this country as to remove the objections
that will probably be made to them, and fac 'tate
their gradual introduction into general ufe.

I am well aware that it is by no means enough
for thofe who propofe improvements to the public
to be in the right in regard to the intrinfic merit
of their plans : much muft be done to prepare the
way for, and to facilitate their introduétion, or all
their labours will be in vain.

VOL. Il F
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CHAP. IIL

Of the alterations and improvements that may be
made in the Kitchen Fire-places now in common
ufe in Great Britain.— All improvement in Kitchen
Fire-places impoffible, as long as they continue to
be encumbered with fmake-jacks.— T hey occafion an
enormous wafte of fuel.—Common jacks, that go
with a weight, are much better.—QOwvens and
boilers that are connclled with a kitchen range
Should be detached from it, and heated each by
its own feparate fire.—Tbe clofed Fire-places for
iron ovens and roafters can bardly be made too-
Jmall.—Of the various means that may be ufed for
improving the large open jfire-places of kitchens.—
Of. the cottage Fire-places now in common ufe, and
of the. means of improving them.—Of the wery
great ufe that fmall ovens confirucled of thin fheet
iron would be of to cottagers.—Of the great import-
ance of improving the implements and utenfils ufed
by the poor in cooking their food.— No improvement

~in their method of preparing their food Péﬁ&b’é 3
without it.— Defeription of an oven fuitable for a
poor family, with an eftimate of the cofl of it.—
Of nefts of three or four fmall ovens beated by one
firee—Of the utility of thefe nefts of ovens in the

kitchens
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kitchens of private families.— They may be - Sfitted
up at a very fmall expence.—~Qccafional remarks
refpecting the materials proper to be ufed in con-

Seructing the fides and backs of open chimney Fire
places.

g B Kitchen Fire-place of a family in eafy cir-
cumftances in this country confifts almolt uni-

‘verfally of a long grate, called a Kitchen-Range,

for burning coals, placed in a wide and deep open
chimney with a very high mantle. The front and
bottom bars of the grate are commonly made of
hammered iron, and the back of the grate (which
ufually fiopes backwards) of a plate of calt ironj
and fometimes there is a vertical plate of iron,
moveable by means of a rack in the cavity of the
grate, by means of which plate the capacity, or ra-
ther the length of that part of the grate that is oc-
cupied by the burning fuel, may occafionally be
diminifhed. At one end of the grate there is com-
monly an iron oven, which is heated by the fire
in the grate ; and fometimes there is a boiler fitu-
ated in a fimilar manner at the other end of it
To complete the machinery, (which in every part
and derail of it feems to have been calculated for
the exprels purpole of devouring fuel,) a {moke-

jack is placed in the Chimney !
I {hall begin my obfervations on the fmoke-jack.
No human invention that ever came to my
knowledge appears to me to be fo abfurd as this.
A wind-mill is certainly a very ufeful contrivance,
F 2 but



68 Of Kitchen Fire-places.

but were it propofed to turn a wind-mill by an ar-
tificial current of air, how ridiculous would the
fcheme appear ! What an enormous force would
neceflarily be walted in giving velocity to a {tream
of air fufficient to caufe the mill to work with
effe! A fmoke-jack is, however, neither more nor
lefs than a wind-mill, carried round by an artificial
current of air: and to this we may add, that the
current of air which goes up a chin.ney‘, in confe-
quence of the combuftion of fuel in an open Chim-
ney Fire-place, is produced in the moft expenfive
and difadvantageous manner that can well be ima-
gined. It would not be difficult to prove, that
much lefs than one thoufandth part of the fuel that is
_ neceflary to be burnt in an open Chimney Fire-
place, in order to caufe a [moke-jack to turn a
loaded fpit, would anfwer to make the fpit go
round, were the force evolved in the combuftion of
the fuel properly directed ; through the medium of
a fteam-engme, for mftam:e
But it is not merely the wafte of power, or of
mechanical force, that unavoidably attends the ufe
of fmoke-jacks, that may be objected to them ; they
are very inconvenient in many refpeéts: they fre-
quently render it neceflary to make a great firein
the kitchen, when otherwife a great fire would not
be wanted : they very frequently caufe Chlﬂlﬂlﬂﬂ €D o
fmoke, and always render a {tronger current of
air up the chimney neceffary, than would be fo
merely for the combuftion of the fuel wanted for
the purpofes of mokmg ; confequently they in-
creafe
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creale the currents of cold air from the doors and
windows to the Fire-place: and laitly, they are
troublefome, noily, expenflive, frequently out of
order, and never do the work they are meant to
perform with half fo much certainty and precifion
as it would be done by a common jack, moved by
a weight or a fpring.

There is, I know, an objeltion to common
- jacks that is well founded, which is, that they re-
quire frequent winding up; but for this there is an
eafly remedy. A jack may without any difficulty
(merely by ufing a greater weight, and a greater
combination of pullies) be made to run almolt
any length of time ;—a whole day for inftance, or
even longer; and if it fhould be neceffary, the
weight may be at a confiderable diftance from the
kitchen. It may indifferently be raifed up into the
air,—defcend into a well,-- or may be made to de-
fcend along 2n inclined plane ; and but little inge-
nuity will be required to contrive and difpofe of
the machinery in fuch a manner as to keep it out
of the way, and it it fhould be required, completely
out of fight: and with regard to the winding up
of fuch a jack as I here recommend, (that is, to go
a whole day,) it may eafily be done by any fervant
of the houfe, in lefs than five minutes.

Incomparably lefs labour will be required to
wind up the weight of a common jack than to
bring coals to feed the fire that is requifite to malke
a fmoke-jack go.

F 3 I know
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- I know that it is faid in favour of fmoke-jacks,
that all the fire that is required to make them per-
" form would be neceffary in the kitchen for other
purpofes, and confequently that they occafion no
additional expence of fuel ; but that this ftatement
- Is very far indeed from being accurate will be evi.
dent to any perfon who will take the trouble to
examine the matter with care. That the fails of 2
fmoke-jack will turn round with the application
of a very fmall force, when the pivots, on which
its axle-tree refts, are well conftructed, and when
its motion is not impeded by any load, is very
true; but it requires a very different degree of
force to move it, when it is obliged to carry round
one, or perhaps two or three loaded fpits. Even
the heat given off to the air by the kitchen range
in cooking, after the fire is gone out, will fome-

times keep up the motion of the fails of the fmoke- b
jack for many hours. But what a ftriking proof is =

this of the enormous wafte of fuel in kitchens in
this country ! | 1

Would to God that I could contrive to fix the
public attention on this fubjeét.

Nothing furely is fo difgraceful to fociety, and to
individuals, as unmeaning waltefulnefs. s

But to return to the attack of my fmoke-jack ;—
which (although it be a wind-mill) is certainly not
a giant, and cannot be perfonally formidable, how-
ever it may expofe me. to another qucies of
danger.

There




Of Kitchen Fire-places. 71

There is one objection to fmoke-jacks that muft
be quite conclufive wherever the improvements
I have recommended, and fhall recommend, in
Kitchen Fire-places, are to be introduced. Where
fmoke-jacks exilt, thefe improvements cannot be
introduced, it being quite impracticable to unite
them.

On a fuppofition that I have gained my point,
and that the fmoke-jack is to be removed, I fhall
now proceed to propofe feveral alterations and im-
provements that may be made in the Kitchen
Range.

And, firlt, all ovens, boilers, {team-boilers, &c.
which are connefted with the back and ends
of the range, and heated by the fire made in the
grate, fhould be detached from it, and for each of
the ovens, boilers, &c. a fmall, feparate, clofed
Fire-place muft be conftructed, fituated directly
under the oven or boiler, and furnithed with a fe-
parate canal for carrying its fmoke into the Kitchen
Chimney, which feparate canal may open into the
Chimney about a foot above the level of the
mantle,

There is nothing fo walteful as the attempt to
heat ovens and boilers by heat drawn off late-
rally from a fire in an open grate. The confump-
tion of fuel is enormous, to fay nothing of the
expence of the machinery, and the inconvenience
that muit frequently arife from the heat being forci-
bly drawn away fidewife under an oven or boiler,
~ when it is wanted clfewhere.

F 4 The
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The feparate clofed Fire-place under iron ovens
and roafters muft be made wery fmall, otherwile
the cook or his afliftants will fometimes, in the
hurry of bufinefs, make too large a fire ; the confe-
quences of which will be the fpoiling of the food,
and the burning and deftroying of the oven or
roafter. |

Almoft all the roafters that have been put up
in England have been fpoiled in confequence of
their Fire-places being made too large; and not
one has ever received the flighteft accident or in-
jury, or failed to perform to entire [atisfa&tion, that
has been heated by a very {mall fire, and never
over-heated. ' Rt

The Tire-place for an oven or roafter of fheet-
iron, from 18 to 20 inches wide, and from 24 to
30 inches long, fhould never be more than 6
inches wide,—6 inches deep,—and about g or at
moft 1o inches long; and this Fire-place fhould
feldom be half-filled with coals, If the oven or
roalter be fet in fuch a manner that the flame or
- fmoke from the fire muft neceflarily {pread round
it and embrace it on every fide, there will be no
want of heat for any of the common purpofes of
cookery, and its intenfity may at all times be regu-
lated by means of the damper in the Chimney, and
the' Regifter in the afh-pit door. _

It is not eafy to imagine how much the bufinefs
of cooking is facilitated by making the machinery
fo perfect, that the quantity of heat may at any
time be regulated with certainty merely by regif-

ters
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ters and dampers, and without adding to or dimi-
nithing the quantity of fuel in the Fire-place. It
is on thefe advantages, and the numerous other
conveniences that will refult from them, that my
hopes are principally founded of gaining over the
cooks, and engaging their cordial afliftance in
bringing forward into general ufe the improve-
ments I recommend. I am well aware of their in-
fluence, and of the importance of their co-ope-
ration.

When all the ovens and fixed boilers are de-
tached from the Kitchen range, then, and not be-
fore, meafures may be taken with fome profpett of
fuccels for improving the Kitchen Fire-place, fo as
to economife fuel, and prevent the Kitchen Chim-
ney from fmoking, if it has that fault; and the
meafures proper to be adopted for obtaining thofe
ends muft depend principally on the fize, or rather
on the width of the open fire that will be wanted
in the Kitchen. Where the family is fmall, and
where great dinners are [eldom or never given,
and elpecially where clofed roalfters are introduced,
a fmall Fire-place, and confequently a narrow
grate, will an[wer every purpolfe that can be want-
ed; and the Fire-place of the Kitchen may be
fitted up nearly upon the principles laid down in
my Fourth Effay, on the Conftruction of open
Chimney Fire-places.

The Kitchen of Mr. Summers, Ironmonger, of
New Bond Street, (No. g8,) has been fitted up in

this
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this manner, and has been found to anfwer per-
fedly well.

But if it be neceflary to leave the grate of the
Kitchen Range with its width undiminithed, in
order that a wide fire may occafionally be lighted
in it, this can beft be done in the manner that. was
lately adopted in altering and fitting up the Kitchen
in the houfe of \the Countefs of Morton in Park
Street. The range being fuffered to remain (or
rather the front and bottom bars of the grate only,
for the iron plate that formed the back of the
range was taken away);—the range, which is
about five feet long, was divided into three unequal
parts, which parts were built up with hard fire-
bricks in fuch a manner as to form three diftinét
Fire-places, the one contiguous to the other, and
feparated from each other by divifions fo thin in
front, that when fires are burning in them all it
appears like one fire, and has all the effect of
one fire in roafting meat that is put before it.
Each Fire-place is, however, perfedtly diftinét
from the others, and has its ewn diftint cov-
ings, (which are oblique,)—back, throat, &c.
though the fame front bars, which are of ham-
mered iron, and made very firong, run through ‘
them all.

When a very fmall fire is wanted, (merely for
boiling a tea-kettle, for inftance,) it is kindled in
the fir/t or fmallelt Fire-place : when a little larger
fire is neceflary, it is made in the fecond Fire-place,

which
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which is at the oppofite end of the range : when a
ftill larger fire is required, it is made in the #hird
Fire-place, which occupiesthe middle of the range.
If alarge fire in the fourth degree is wanted, two
neighbouring fires are kindled in the jf7/# and #hird
Fire-places: if in the fifth degree, the two con-
tignous fires are lighted in the fecond and third
Fire-places ; and when the greateft fire that can be
made is wanted, all the three Fire-places are at the
fame time filled with burning fuel,

In cafes where a fingle open Chimney Fire-place
of a moderate fize, that is to fay, from 18 to
20 inches in width, might fometimes be too {mall,
and a very wide fire, like that juft defcribed, would
never be wanted, I would advife the conltruttion
of two feparate but adjoining Fire-places, the one
-about 12 inches, and the other about 18 or
20 inches in width. Thefe would, I imagine,
anf{wer every purpofe for which an open fire in the
kitchen could be wanted by a large family, even
though they fhould (contrary to all my recommend-
ations) continue to roalt their mear upon a [pit.

That I am not unreafonable enough to expet
that all my recommendations will immediately be
artended to, is evident from the pains [ rake to im-
prove machinery now in ufe, of which I do nat
approve, and which is perfe(tly different from that
1 am defirous to fee introduced.

When my roaflers fhall become more generally
known, and the management of them better under-

{tood,
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ftood, I have no doubt but that open Chimney
Fire-places, and open fires of all defcriptions, will
be found to be much lefs neceflary in kitchens than
they now are,

I am even fanguine enough to expe that the
time will come when open fires will difappear, even
in our dwelling rooms and moft elegant apartments.
Genial warmth can certainly be kept up, and per-
fe&t ventilation effeCted much better without them
than with them; and though I am myfelf ftill
child enough to be pleafed with the brilliant appear-
ance of burning fuel, yet T cannot help thinking
that fomething elfe might be invented equally
attractive to draw my attention and amufe my fight,
that would be lefs injurious to my eyes,—lefs ex-
penfive,—and lefs connetted with dirt, afhes, and
other unwholefome and difagreeable objedts.

It is very natural to fuppofe that thofe nations
who inhabit countries where the winter is inoft
fevere, muft have made the greateft progrefs in con-
triving means for making their dwellings warm
and comfortable in cold weather; and when, in
milder climates, the growing fcarcity of fuel has
rendered the favmg of that article an objeét of ra-
tional economy, it appears to me to be wile to fearch
there for the means of doing it, where neceflity has
long fince rendered the ufe and higheft pofiible
improvement of thofe means indifpenfable. And
the truly liberal,—that is to fay, the enlightened,
juft, and generous,— feelno difficulty in acknowledg-

-ing
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ing the ingenuity and induitry of their neighbours,
and no humiliation in adopting their ufeful inven-
tions and improvements.

Berore I finifh this publication I mult fay a few
words on the conftruction of Cottage Fire-places.
It is, I am fenfible, a long time fince I promifed to
publifh an Effay on that fubjett, and {till mean to
do fo; but a variety of weighty confiderations have
engaged me to poftpone the putting of that Effay
out of my hands. I conceived the fubjeé to be of
very great importance, and withed to have time to
make myfelf fully acquainted with the prefent ftate
of cottages, and of the different kinds of fuel ufed
in them in different parts of thefe kingdoms.—I
had with pain obferved the numerous miftakes that
have been made in altering Chimney Fire-places on
the principles recommended in my Fourth Effay,
and on that account I was very defirous of deferring
the publication of my diretions for conitructing
Cottage Fire-places, till I could inform the public
where Cottage Fire-places, conftrutted on the prin-
ciples recommended, might be feen.

1 hope and truft that in the arrangement of the
repofitory of the Royal Inftitution, now fitting up
in this metropolis, an opportunity will be found for
exhibiting Cottage Fire-places on the moft perfett
plans, as alfo of fhowing many other mechanical
contrivances that may be of general utility..

Cottage
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Cottage Chimnies, as they are now commonly
conftruted in moft parts of Great Britain, have a
very wide open Yire-place, with a high mantle, and
large chimney corners, in which the children fre-
quently fit on little ftools, when in cold weather they
hover round the fire. ‘Thefe chimney corners are
very comfortable; and except the whole room could
be made equally fo, it would certainly be a pity to
deftroy them ; but this, I am perfuaded, may eafily
be done : in the mean time, much may be done to
make cottages warm and comfortable, merely by a
few fimple alterations in their prefent Fire-places.

As the principal fault of thele Fire-places is the
enormous width of the throats of their chimnies,
which frequently occafions their {moking, and
~ always gives too free a paflage for the warm air
of the room to efcape up the chimney, a fmaller
Fire-place may be conftrutted in the midft of the
larger one, and the little chimney of this {mall
Fire-place being carried up perpendicularly in the
middle of the large Fire-place, the'large chimney
corners, without being deftroyed, may be arched
over and cloled in above, fo as to leave no paflage
in thofe parts for the elcape of the warm air of the
room into the chimney, and from thence into the
atmolphere. _ ,

The back of the old chimney may ferve for
a back to the new Fire-place, and the jambs of the
new chimney need not projet forward beyond the
back more than 12 or 15 inches; fo that the new

chimney,
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chimney, and every part of it, may be completely
included within the opening of the old Fire-place.
This is to be done in order to preferve the old
chimney corners ; but in cafes where the opening
of the old Fire-place is not fufficiently wide, high,
and deep, to permit of the leaving of chimney
corners fufficiently fpacious to be ufeful, it will be
beft to facrifice thefe corners, and to proceed in a

different manner in conftructing the new Fire-
place.

In this laft cafe the back of the new Fire-place
fhould be brought forward, and the new work
fhould be executed agreeably to the direétions con-
tained in my Fourth Effay for the conftrution of
open Chimney Fire-places. If void fpaces thould'
remain on the right and left of the new jambs, they
will be found ufeful for various purpofes,

It s of fo much importance to facilitate the
means of cooking to the poor, and enabling them
to prepare food in different ways, that I think
it extremely defirable that each cottager fhould
have an iron pot or digefter, fo contrived as to be
ufed occafionally over his open fire, or, what will
be much more economical, in a fmall clofed Fire-
place, which may be made with a few bricks on one
fide of his open Fire-place.

- But what would be of more ufe, if poffible, to a
poor family, even than a good boiler, would be a
Jmall oven of fheet iron, well put up in brick-
work. Such an oven would not coft more than a

few
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few fhillings; and if properly fet, would laft for
many years without needing any repairs. It would
anfwer not only for baking houfehold bread and
cakes, but might likewife be ufed with great
advantage in cooking rice puddings, potatoe pies,
and many other kinds of nourifhing food of the
moft exquifite talte, that might be prepared at a
very tnﬂmg expence.

It is in vain to expet that the poor fhould adopt
better methods of chufing and preparing their food,
till they are furnifhed with better implements and
utenfils for cooking.

Ipﬁt up an oven like that T now recommend
laft winter in my lodgings at Brompton, and have
made a great number of experiments with it, from
the refults of which I am fully perfuaded of its
utility. I pulled it down on removing into the
houfe I now occupy, but mean to put it up again as
foon as my kitchen fhall be ready to receive it.
As 1 put up this oven merely as an experiment, in
order to alcertain by actual trials how far it might
be ufeful to poor families, the oven was made
fmall, and it was fet in the cheapelt manner, merely
with common bricks and mortar, without any iron
~ or other coftly material. The grate of the clofed
Fire-place (which was 5 inches wide and about °
8 inches long) was conftructed of three common-
- bricks placed edgewife, and a {liding brick was ufed
for clofing the door of the Fire-place, and another

for a regifter to the afh-pit door-way. The oven,
which
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| which is of thin fheet iron, is 18} inches long, 12
inches wide, and 12 inches high,—and it weighs
| jult 102 Ib. exclufive of its front frame and front
door, which together weigh 61 Ib.

For a fmall family the oven might be made of a
| fmaller fize,—~11 inches wide for inftance, 10
' inches high, and 15 inches long ; and it is not in-
difpenfably neceffary that it fhould have either
a front frame or a front door of iron. - It might be
| fet in the brick-work without a frame, perfetly well ;
and a flat twelve-inch tile, or a_flat piece of {tone,
| or even a piece of wood, placed againlt its mouth,
| might be made to anfwer inftead of an iron door.
The only danger of injury to thefe ovens from
| accident to which they are liable, is that arifing
from carelefnefs in making too large a fire under
them. They require but a very fmall fire indeed,
and a large one is not only quite unnceffary, but
detrimenial on feveral accounts. For greater fecus-
| rity againft accidents from too ftrong fires, I would
| advile the Fire-place to be made extremely—1I had
almoft faid—ridiculoufly fmall; not more than
| from 4 to 5 inches wide, from 6 to 8 inches
' long, and about s inches deep ; and I would place
the bottom or grating of the Fire-place 11 or
' 12 inches below the bottom of the oven. Tor ftill
greater fecurity, the bottom of the oven, immedi-
| ately over the fire might, if it thould be found ne-
. ceflary, be defended by a thin plate of caft, ham-
. mered, or fheet iron, full of fmall holes (as large as

peas), placed about half an inch from the bottom
| ‘oWeL. 1II. G of
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of the oven, and direétly below it: but if any com-

mon degree of attention be ufed in the manage-

ment of the fire, this precaution will not, I am per-
{fuaded, be neceflary.

In fetting thefe ovens, care muft be taken that
room be left for the flame and fmoke to come into

contact with the oven, and furround it on every.

fide ; and it can hardly be neceffary to add, that a
canal muft be made by which the fmoke can after-
wards pafs off into the chimney.

I once imagined that fmall ovens for poor
cottarers might be made very cheap indeed, by
makmg only the bottom of the oven of iron, and.

building up the reflt with bricks; but on making
the experiment, it was not found to anfwer. I
caufed feveral ovens on this principle to be con-

ftrutted in my kitchen, and made many attempts

to correct their faults; but I found it impoffible

to heat them equally and fufficiently. I then altered
my plan, by making both the bottom and the top
of fheet iron. But this even did not anfwer. It
might anfwer, and certainly would anfwer, for a
perpetual oven, like that which I caufed to be made
in the Houfe of Induftry at Dublin ; but if an oven
of this kind is ever fuffered to become cold, it will
require a long time to heat it again, which is a cir-
cumftance that renders it very unfit for the ufe of a._
poor family. The ovens I have recommended,
conftructed entirely of cthin fheet iron, have the ad-

vantage of being heated almoft in an inftant, and

the heat which penetrates the walls of their clofed
Fire-
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Fire-places being gradually given off after all the
fuel is burnt out, keeps them hot for a long time.
Care fhould, however, always be taken to keep
thefe ovens well clofed when they are ufed, and to
leave only a very fmall hole, when neceflary, for
the efcape of the generated fteam or vapour.

For larger families the oven nray be made larger
in proportion ; or, what will be {till more conve-
nient, a neft of two, three, or four fmall ovens,
placed near to each other, may be fo fet in brick-
work as to be heated by one and the fame fire.

A neft of four fmall ovens, fet in this manner,
was fitted up in the kitchen of -the Military Aca-
demy at Munich, and found very ufeful: they
were rectangular, each being 10 inches wide, 10
inches high, and 16 inches long ; and they were
placed two a-breaft in two rows, one immediately
above the other, the fides and bottoms of neigh-
bouring ovens being at the diftance of about 1%
inch that the flame and fmoke which furrounded
them on every fide, might have room to pafs be-
tween them. The Fire-place was fituated imme-
diately below the interval that feparated the two
lowermoft ovens, at the diftance of about 10 inches
below the level of their bottoms ; and by means of
dampers the flame could be fo turned and diretted
as to increale or diminifh the heat in any one or
more of the ovens at pleafure. J

Thele four ovens were furnifhed with iron doors,
moveable on hinges, which, in order that they

G 2 might
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might not be in the way of each other, opened two
to the right and two to the left..

In a large kitchen, where a variety of different
kinds of focd are baked at the fame time, or on
the fame day, it is eafy to perceive, that a neft of
fmall ovens muft be very ufeful, much more {o
than one large oven equal in capamt}r to them all
for befides the inconvenience in cooking a variety
of different things in the fame oven, that arifes from
the promifcuous mixture of various exhalations
and fmells, the procefs going on in one difh muft
often be difturbed by opening the oven to put in,
or take out another, and the heat can never be fo-
regulated as to fuit them all.

But the cook of the Military Academy at Mu-
nich finds the neft of ovens ufeful, not merely for
baking : he ufes them alfo for ftewing and for
boiling, with great fuccefs. A large quantity of
cold liquid cannot, it is true, be heated and made
to boil in a very fhort time in one of thefe ovens,
but a faucepan or boiler, whofe contents are
already boiling-hot, being placed in one of them,
a gentle boiling may be kept up for a great length
of time, with the confumption of an cxceedhgly
fmall quantity of fuel.

With regarr.l to the expence or coft of fuch a
neft of ovens, it could not, or at leaft ought not to
be confiderable. If they were each 12 inches wide,
12 inches high, and 16 inches long, they would

not weigh more than 151b. each, their doors in-
cluded ;
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cluded; and this would make but 60lb. for the
weight of the whole neft, fuppofing it to confift of
four ovens. I do not know what price might be
demanded by the artificers in this country, or by
the trade, for work of this kind, but I fhould think
they might well afford to fell thefe ovens, properly
made, and ready for fetting, at lefs than 6d. the
pound, avoirdupois weight. The fheet iron would
colt them in the market, at the firft hand, not
more than about 3:d. per pound. The expence
of fetting the ovens would not be confiderable,
efpecially as only one fmall Fire-place would be
neceflary.

In fome future publication, or in a fubfequent
part of this Effay, I fhall give a defign of one of
thele nefts of ovens, with an exact eftimate of the
expence of it; in the mean time I will endeavour
to get one of them put up for the public infpection
at the Royal Inftitution.

I cannot clofe this Chapter without once more
calling the attention of my reader to the neceflity
of furnithing the canal that carries away the fmoke
into the chimney with a’damper. If this is not done
in fetting the ovens I have juft been deferibing, it
will be quite impoffible to manage the heat pro-
perly. For the Fire-place of a fmall oven for the
family of a cottager, a common brick may be
made to anfwer very well as a damper; and, in-
deed, a very good damper for any {mall Fire-
place may be made with a brick, or a tile, or a
piece of ftone,

& 30 If,
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~'If; in addition to the introduftion of a good
damper, care be taken to caufe the {moke to de-
Jeend about 12 or 15 inches juft after it has quitted
the oven (or the boiler), and before it is permitred
to rife up and go off into the chimney, this will
greatly contribute to the economy of fuel.

It is furely not neceffary that I fhould again ob-

{ferve how very effential it is in altering open Chim-
ney Fire-places,—whether they belong to kitchens,
—to the dwelling-rooms of the opulent,—or to
.cottages, to build up their backs, and fides,—in
_that part efpecially which contains and is occupied
by the burning fuel,—with fire-bricks or with
ftone ; and never in any cafe to kindle a fire againft
a plate of iron. 2
If all the metal in a regifter ﬂove, except the
front, and the front and bottom bars, were re-
moved, and the back and fides built up properly
with fire-bricks, or partly with fire-bricks and
partly with fire-ftone, it would make a moft excel- -
lent Fire-place. ' :
This laft oblervation is, I acknowledge, in fome
degree foreign to my prefent fubjet ; but as it is
well meant, 1 hope it will be well received.

In a Supplementary Effay now preparing for hhe
prefs, in which will be publifhed fuch additional.re-
“marks and oblervations to all my former Effays as
may be neceflary to their complete explanation and
- elucidation, I fhall take occafion to enter fully into
the fubje&t of Chimney Fire-places, and fhall en-

deavnur to thow, at fome length, why it is improper

and
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and ill-judged to conftruct the fides and backs of
their grates of iron, or of any other metallic fub-
ftance.

In a Second Part which will be added to this
(Tenth) Effay, particular directions will be given for
conftruéting boilers, fteam difhes, ovens, roafters,
and various other implements and utenfils ufed
in cookery; and a detailed plan will be laid before
the public for improving the kitchen utenfils of
cottagers and other poor families.

I have been induced to referve thefe various
matters for a feparate publication, in order to
accommodate my writings as much as is poflible to
the convenience of the various claffes of readers into
whofe hands they are likely to come. The Plates,
which were indifpenfably neceflary to elucidare the
deflcriptions contained in the preceding Chap-
ters, (which have been admirably executed by
that excellent artift Lowry,) could not fail to
enhance very confiderably the price of this publica-
tion, and on that account I was defirous to detach
and publifh feparately all fuch popular parts of the
{ubjeéts I have undertaken to treat in this Effay, as
appeared to me to bid fair to be moft read, and to
be of moft general utility.

Whether the reader agrees with me or not
in relpe& to the validity of the reafons which have
determined my judgment on this occafion, I hope
and truft that he will do me the juftice to believe,
that I have no with fo much at my heart as to

G 4 . render
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APPENDI'X"

TO THE

FIRST PART OF THE TENTH ES$4Y,

An account of the expence of fitting up a fmall Oven,

SINCE the foregoing fheets were printed off, I have

caufed a fmall oven of fheet iron to be made,
and fet in brick-work, for the exprefs purpofe of
afcertaining the coft of it. This oven, which is
fuch as would be proper for the ule of a fmall poor
family, is 11 inches wide, 11 inches high, and 15%
inches long; and it weighs 6 Ib. 20z. At its
mouth or opening, the fheet iron is turned back in,
fuch a manner as to form a rim, half an inch wide,
projecting outwards; which rim ferves to {trengthen
the oven, and 1s likewife ufeful in fixing it in the
brick-work.

The whole oven is conftructed of two pieces of
fheet iron, of unequal dimenfions, the largeft piece
(which is about 16# inches wide by 45 inches long)
forming the top, bottom, and two fides; and the
fmalleft (which is about 12 inches fquare) forming
the end. Thefe fheets of iron are united by feams.
without rivets., One feam only runs through the

9 oven
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oven in the dire&ion of its length, and that is fitu-
ated in the middle of the upper part of it.

A good workman was employed juft two hours
in making this oven, but there is no doubt but the
work might be done ina fhorter time by a man ac-
cu&dmed to that kind of manufature, efpecially if
the proper means were ufed for facilitating and ex-
pediting the labour.

The fheet iron ufed in the conftruétion of this
oven,—which was of the very belt quality,—coft
34s. per grofs hundred of 112 lb. which is at the
rate of 3¢d. and % of a farthing per Ib.—The
quantity ufed—~6 lb. 2 oz, muft therefore have colt
1s. 105 d. and .}, part of a farthing. :

If now we allow two ounces for waftage, this will
bring the quantity neceflary for conftruting one of
thele ovens to 6% lb. which quantity, at the rate:
above mentioned, would coft fomething lefs than
1s. 11d.; and if to this fum we add 1s. for the
making, this will bring the prime coft of the oven
to 2s. 11d. |

Let us allow 20 per cent. for the profit of the
manufa&urer, and {ill the price of the oven to
buyers will be only 3s. 6d. *

In order to afcertain the expence of fetting one
of thefe ovens in brick-work, I caufed that above

* The oven I have here defcribed was made by Mr. Summers, iron-

-~ monger, of New Bond ftreet, who, before [acquaintﬁd him with the

above computations, offered to furnifh thefe ovens in any quantities at
4s. a-piece. This, for the nﬁ'er of a manufa&urcr, I thnught not

unrealonable.
defcnbed
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delcribed to be put up in the middle of a wide
chimney Fire-place in my houfe in Brompton-Row ;
and the work was executed with as much care and
attention as was neceffary, in order to render it
ftrong and durable. In doing this 114 bricks were
ufed, and fomething lefs than 3 hods of mortar;
~and the bricklayer performed the job in 3 hours
and 10 minutes.

Three bricks fet edgewife formed the grate or
bottom of the Fire-place; the middle brick being
placed vertically, and thofe on each fide of it in-
clining a little inwards above, to give a more free
paflage to the falling afhes.

The entrance into the Fire-place was clofed with
a fliding brick, and another brick ferved as a re-
gifter to the afh-pit door-way ; a third ferved as a
damper to the canal that carried off the fmcke into
the chimney ; and the oven itfelf was clofed with a
twelve-inch tile.

The expence of fetting this oven was eftimated
as follows :

. d.

114 bricks, at 3s. per hundred =~ - -
3 hods of mortar, at 4d. - - -

1 twelve-inch tile, at 4d. - - o 4
Bricklayer’s labour - J -
Total . 6 - 2

If to this fum we add the amount of the}
: S 3 6
rronmonger’s bill for the oven .

The whole expence will turn out - 9 8
The
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The mafs of brick-work in which this oven is fet
%s juft 2 feet wide, 19 inches deep, meafured from
front to back,—and 3 feet 3% inches high. The
chimney Fire-place in which it is placed is 3 feet
wide, 3 feet 31 inches high, and 20 inches deep.

If the oven had been fet in one corner of this
Fire-place, inftead of occupying the middle of it,
near one quarter of the bricks that were ufed might
have been faved ; but if in building a new chimney
a convenient place were chofen and prepared for
it, an oven of this kind might be put up at a very
finall expence indeed ; perhaps for 3s. or 3s. 6d.,
which would reduce the coft of the oven, when fet,
to about 7s. or #s, 6d.

Though the bricklayer was above 3 hours put-
ting up this oven, yet, as it was the firlt he ever
fet, there is no doubt but that he was confiderably
longer in doing the work on that account, He
thinks he could put up another in two hours, and
I-am of the fame opinion.

I think it would be advifeable, in order to ﬁcﬂh
tate ftowage and carriage of thefe {fmall ovens, al-
ways to manufalture them in nefls of four, one
- within the other, even when they are .defigned to
be fold, and to be put up fingly; for it can be
of no great importance whether they be a quarter
of an inch or half an inch wider, or narrower ; and
it will often be a great convenience to be able to
pack them one within the other, efpecially when
they are to be fent to any confiderable diftance.

If
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If care be taken in making them, to preferve
their forms and dimenfions, and if the feams of
the metal be properly beaten down, the difference
in the fizes of two ovens that will fit one within
the other need not be very confiderable.—But I
forget that I am writing for the clevereft and moft
experienced workmen upon the face of the earth,
to whom the utility of thefe contrivances is per-
fectly familiar, and who, without waiting for my
fuggeftions, will not fail to put them all in prac-
tice.

Though there is nothing I am more anxious to
avoid than tiring my reader with ufelefs repeti-
tions, yet I cannot help mentioning once more the
great importance of caufing the fmoke that heats
~one of the ovens I have been defcribing, to de-
fcend at leaft as low as the level of the bottom of
the oven, after it has pafled round and over it,
before it is permitted to rife up freely and efcape
by the chimney into the-atmofphere. In fetting
the oven, and forming the canal for carrying off
the fmoke from the oven into the chimney, this
may eafily be effe€ted ; and if it be done, the oven
will retain its heat for a great length of time
even after the fire is gone out ;—but if it be not
done, the fire muft conftantly be kept up, or the
oven will foon be cooled by the cold air that wili
not fail to force its way thmugh the Fire-place and
up the chimney.

From the refult of this experiment it appears,
that an oven of the kind recommended is very far

from
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RELATING To THE VARIOUS
PROCESSES OF CGUKER?',

AND #

PROPOSALS FOR IMPROVING
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P R.EE AC E

I too often find myfelf in fituations, in which I
feel it to be neceflary to make apologies for de-
lays and irregularities in the publication of my
writings. This Second Part of my Tenth Effay
was announced in the beginning of the year 1800 ;
and it ought certainly to have made its appear-
ance long ago; but a variety of circumfitances have

_confpired to retard its publication,

During feveral months, almoit the whole of my
time was taken up with the bufinefs of the Roy AL
InsTiTUTION; and thofe who are acquainted with
the nature and objeéts of that noble eftablifh-
ment, will, no doubt, think that I judged wifely,
in preferring its interefts to every other concern,
For my own part, I certainly confider it as being
by far the moft ufeful, and confequently the moft
important undertaking in which I was ever en-
gaged, and of courfe I feel deeply interefled in
its fuccefs. The diftinguithed patronage, and -
beral fupport, it has already received, afford good

H 2 ground
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ESSAY X —PART,IL

EHA:B.EVE

n Account of a new Contrivance for roafling meat.—
Circumflance ‘whickh gave rife to this invention.—
Means ufed ﬁrr infroducing it into common ufe.—

" Lift of tradefmen who manufacture Roafters—Num-
Fer of them that have already been fold.—Deferip-
tion of the Roafler.—Explanation of its aion.—
Reafons wihy meat roafted in this machine is better
iafted and more wholefome than when roafted on a
Jpit.—1It is not only better tafted, but alfo wmore
in quantity when cooked.—Direflions for fetting
Roaflers in brick-work.— Directions for the manage-
ment of a Roafler.— Mifcellaneons obfervations re-
Jpecting Roafters and ovens.

~\HERE 1s no procefs of cookery more trouble-

. fome to the cook, or attended with a greater
wafte of fuel, than roafting meat before an open
fire.

Having had occafion, feveral years ago, to fit up
a large kitchen (that belonging to the Military
Academy at Munich) tn which it was neceflary
to make arrangements for roafting meat every day
for near 200 perfons, I was led to confider this
- fubje& with fome attention; and I availed my-
ot H 3 felf
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felf of the opportunity which then offered, to
make a number of interefting experiments ; from
the refults of which, I was enabled to conftrué a
machine for Roafting, which upon trial was found
to anfwer {o well, that I thought it deferving of
being made known to the Public: accordingly,
during the vifit I made to this country in the
years 1795 and 1796, I caufed two of thefe
Roafters to be conftructed in London—one, at the
houfe then occupied by the Boarp or AcricuL-
TURE, and the other, at the Founprine HospiTaL;
and a third was put up, under my diretion, in
Dublin, at the houfe of the DusLin SocieTy.

All thefe were found to anfwer very well, and they
were often imitated; but I had the mortification to
find, on my return to England in the year 1798,
that fome miftakes had been made in the con-
ftrution, and many 1n the management of them.
Their fire-places had almoft univerfally been made
three or four times as large as they ought to have
been ; as, neither the cooks, nor the bricklayers
who were employed in fetting them, could be per-
{fuaded that it was poffible that any thing could be
fufficiently roafted with a fire, which to them ap-
peared to be ridiculowflv fmall; and the large
quantities of fuel which was introduced into thefe
capacious fire-places, not only deftroyed the ma-
chinery very foon, but, what was ftill more fatal
to the reputation of the contrivance, rendered it
impoflible for the meat to be well roafted.

When meat, f{urrounded by air, 1s expofed to

‘the
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the adtion of very intenfe heat, its furface is foon
fcorched and dried ; which, preventing the meat |
from penetrating freely to the center of the piece,
the meat cannot poffibly be equally roafted
throughout.

Thefe miftakes could not fail to difcredit the
invention, and retard its introduction into general
ufe ; but, being convinced, by long experience, of
the utility of the contrivance, as well as by the
unanimous opinion, in its favour, of all thofe who
had given it a fair trial, I was refolved to perfift in
my endeavours to make it known, and, if poffible,
to bring it into ufe in this country. The Roafter,
in the kitchen of the Military Academy at Mu-
nich, had been in daily ufe more than eight yearss
and many others 1n imitation of it, which had been
put up in private families in Bavaria, and other
parts of Germany, and in Switzerland, had been
found to anfwer perfetly well ; and as that in the
kitchen of the Foundling Hofpital, in London,
had likewife, during the experience of two years,
been found to perform, to the entire fatisfaction of
.thofe who have the direcion of that noble Infti-
tution, I was juftified in mncludiﬁg, that, where=
ever the experiment had failed, it muft have been
owing to mifmanagement. And I was the more
anxious to get this contrivance brought into ge=
neral ufe, as [ was perfeétly convinced, that meat
roafted by this new procefs, 1s not merely as good,
but decidedly better, that is to {ay, more delicate,
more juicy, more {avory, and higher flavoured, than

H 4 when
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when roafted 1n the common way—on a {pit, be-
fore an open fire.

A real improvement in the art of cookery, which
unites the advantage of economy with wholefome-
nefs, and an increafe of enjoyment in eating, ap-
peared to me to be very interefting ; and I attended
to the {ubjeét with all that zeal and perfeverance
which a conviétion of 1its importance naturally
infpired.

On my return to this country, in the autumn of
the year 1798, one of the firft things I undertook
in the profecution of my favourite purfuit, was to
engage an ingenious tradefman, who lives in a part
of the town which is much frequented (Mr. Sum-
mers, ironmonger, of New Bond-ftreet) to put up a
Roafter in his own kitchen ;—to inftruét his cook:
in the management of 1t ;—to make daily ufe of it;
to thew 1t 1n actual ufe to his cuftomers, and others
who might defire to fee it ; and alfo to allow other
cooks to be prefent, and affift when meat was
roafted in it, in order to their being’ convinced of
its utility, and taught how to manage it. [ like<
wife prevailed on him to engage an intelligent
bricklayer 1n his {ervice, who would {fubmit to be
taught to {et Roafters properly; and who would
tollow, without . deviation, the direétions he fthould

receive. . All thefe arrangements were carried nto:

execution in the beginning of the year 17993 and
fince that time Mr. Summers has fold,and put up,
no lefs than 260 Roafters, all of which have been
found to anfwer perfe@ly well; and although he

. employs

i
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employs a great many hands in the manufaéure of
this new article, he is not able to fatisfy all the
demands of his numercus cuftomers. '

Many of thefe Roafters have been put up in the
houfes of perfons of the higheft rank and diftinc-
tion; others in the kitchens of artificers and tradef-
men; and others, again, in {chools, taverns, and
other houfes of public refort; and in all thefe dif-
ferent fituations, the ufe of them has been found to
be economical, and advantageous in all refpects.

Several other tradefmen in London have alfo
been engaged in the manufacture of Roafters. Mr.
Hopkins, of Greek-ftreet, Soho, ironmonger to the
King, made that which is at the Foundling hof-
pital, likewife that which was put up in the houfe
formerly occupied by the Board of Agriculture;—
and he informs me, that he has f{old above 200
others, which have been put up in the kitchens of
various hofpitals and private families, in the capi-
tal, and in different parts of the country.

Meflrs. Moftat and Co. of Great Queen-{treet,
Lincoln’s-Inn Fields, and Mr. Feetham, of Ox-
ford-ftreet ; as alfo Mr. Gregory, Mr. Spotlwood,
Mr. Hanan, and Mr. Briadwood, in Edinburgh ;
have engaged in the manufacture of them. Gther
tradefmen, no doubt, with whofe names I am not
acquainted, have manufatured them ; and as there
is no difficulty whatever in their confiruétion, and
as all perfons ave at full liberty to manufacture and
fell them, I hope foon to {ee thefe Roafters become

. a common article of trade.

. I have
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I have done all that was in my power to improve
and to bring them forward into notice; and all my
withes refpecting them will be accomplifthed, if
they fhould be found to be ufetul; and if the
public is furnifhed with them at reafonable
prices.

Several Roafters, conftructed by different work-
men, may be feén, fome of them fet in brick-work,
and others not, at the Repofitory of the Ro]ral
Inftitution.

I have delayed thuslong to publifh a defcription
of this contrivance, 1n order that its ufefulnefs
might previoufly be eftablithed by experience;
and alfo, that I might be able, with the defeription,
to give notice to the public where the thing de-
fcribed might be feen. I was likewife defirous of
being able at the fame time, to point out feveral
places where the article might be had.

Thefe objefts lwavlng been fully accomplifhed, I
fhall now proceed by giving

An Account of the RoASTER, and of the Prin-
ciples on whick it is confiructed.

Wauew I firft {et about to contrive this machine,
meditating on the nature of the mechanical and
chemical operations that take place in the culinary
procefs in queftion, it appeared to me that there
could not poffibly be any thing more neceffary to
the roafting of meat than Zeat, in certain degrees
of intenfity, accompanied by certain degrees of

drynefs
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drynefss and I thought, if matters could be {o ar-
ranged, by means of fimple mechanical con-
trivances, that the cook fhould be enabled, not
only to regulate the degrees of heat at pleafure, but
alfo to combine any given degree of keat with any
degree of moifure, or of drynefs required ; this would
unqueftionably put it in his power to perform

every procefs of roaffiing in the higheft poflible
perfection.

The means I ufed for attaining thefe ends, will
appear by the following defcription of the ma-
chinery 1 caufed to be conftructed for that pur-
pofe.

The motft eflential part of this machinery which
1 fhall call the dody of the Roafter (ice fig. 14.)
1s an hollow cylinder of fheet-iron, which, for a
Roafter of a moderate fize, may be made about
18 inches in diameter, and 24 inches long; clofed
at one end, and fet in an horizontal pofition in a
mafs of brick-work, 1n fuch a manner that the
flame of a {mall fire, which 1s made in a clofed
fire-place diretly under it, may play all round it,
and heat it equally and expeditioufly. The open

-end of this cylinder, which fhould be even with

the frent of the brick-work in which it 1s fet, is
clofed either with a double door of fheet-iron, or
with a fingle door of fheet-iron covered on the
outfide with a pannel of wood; and in the cylin:
der there is an horizontal fhelf, made of a flat
plate of fheet-iron, which is fupported on ledges

- givetted to the infide of the cylinder, on each fide

of
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of it. 'This fhelf is fituated about th¥ee inches:

Below the center or level of the axis of the body

of the Roafter, and it ferves as a fupport for a

dripping-pan, in which, or rather over whiclk the
meat to be roafted is placed.

This dripping-pan, which 1s made of fheet-
iton, is about two inches deep, 16 inches wide
above, 1¢% inches in width below, and 22 inches
JIong ; and it 1s placed on four fhort feet; or what
13 better on two long fliders, bent upwards at

their two extremities, and faftened to the ends
of the dripping-pan, forming; together with the
dripping-pan, a kind of fledge; the bottom of the

dripping-pan being raifed by thefe means about an
inch above the horizontal fhelf on which it is fup-
ported.
" In order that the dripping-pan on being pulhed
mnto or drawn out of the Roafter may be made to
preferve 1ts direction, two firait grooves are made
i the fhelf on which 1t 1s fupported, which, re-
ceiving the fliders of the drpping-pan, prevent it
from flipping about from fide to fide; and ftriking
againft the fides of the Roafter. The front ends
of thefe grooves are feen in figure 14, as are al{y
the front ends of the fliders of the dripping- pan,
and one of its handles.

In the dripping-pan, a gridiron (feen in' fig, 14,?]
is placed, the horizontal bars of which are on 4
level with the fides or brim of the dripping-pan,
and on this gridiron the meat to be roafted is laid ;
- €are being taken that therc be always a fufficient
quantity
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quantity of water in the dripping-pan to cover the
whole of its bottom to the height of at leaft half
or three quartcrs of an inch.

This water is eflential to the fuccefs of the pro-
cefs of roafting: it is defigned for receiving the
drippings from the meat, and preventing their
falling on the heated bottom of the dnpping-pan,
where. they would be evaporated, and their oily
parts burnt or volatilized, filling the Roalter with
ill-feented vapours which would {poil the meat, by
giving it a difagreeable tafte and {mell.

It was with a view more effectually to defend
the bottom of the dripping-pan from the fire, and
preyent as much as pefiible the evaporation of the
water it contains, that the dripping-pan was raifed
on feet or fliders, inftead of being merely {et down
on its bottom on the fhelf which fupports it in
the Roafter.

Alate improvement has been made in thearrange-
ment of the dnppmg pan, b}'an lngenlous workman
at Norwich, Mr. Froft, who has been employed in
puttlng up Roafters in that part of the country ;
an invention which I think will, in many cafes,
if not in all, be found very ufeful. Having put
a certatn quantity of water into the principal drip-
ping-pan, which is conftru@ted of fheet-iron, he
places a fecond, fhallower, made of tin, and
ftanding on four fhort feet, into the firfl, and then
places the gridiron which is to fupport the meat
ﬁl this fecond dripping pan. As the water in the
ﬁrﬂ keeps the fecond cool, there is no {1@Cfiﬂtjr
| for -
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for putting water into this; and the drippings of
the meat may, without danger, be fuffered to fall
into it, and to remain there unmixed with water.
When Yorkfhire puddings, or potatoes, are cooked
under roafting meat, this arrangement will be
found very convenient.

In conftruéting the dripping-pans, and fitting
them to each other, care muft be taken that the
fecond do not touch the firlt, except by the ends
of its feet ; and efpecially that the bottom of the
fecond (which may be made difhing) do not touch
the bottom of the firft. The lengths and widths
of the two dripping-pans above, or at their brims,
may be equal, and the brim of the fecond may
ftand 2bout half an inch above the level of the
brim of the firft. The horizontal level of the
upper furface of the gridiron fhould not be lower
than the level of thie brim of the fecond dripping-
pan; and the meat fhould be fo placed on the
gridiron that the drippings from it cannot fail to
fall into the dripping-pan, and never upon thﬂ hof.
bottom or fides of the Roafter.

To carry off the fteam which arifes from the
water in the dripping-pan, and that which efcapéé
from the meat in roafting, there is a fteam-tube
belonging to the Roafter, which is fituated at the
upper part of the Roafter, commonly a little on
one fide, and near the front of it, to which tube
there is a damper, which is fo contrived as to be
eafily regulated without r:;-penmg the door of the

4 ‘Roafter.
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Roafter. This fteam-tube is diftinétly feen in figure
14; and the end of the handle by which its damper
is moved, may be feen in figure 13.

The heat of the Roafter is regulated at pleafure,
and to the greateft nicety, by means of the re-
gifter in the ath-pit door of its fire-place {repre-
fented in figure 15.) and by the damper in the
canal, by which the {moke goes off into the chim-
ney; which damper is not reprefented in any of the
figures.

The drynefs in the Roafter is regulated by the
damper of the fteam-tube, and alfo by means of
a very eflential part of the apparatus—the dlow -
pipes—which {till remain to be deferibed. They
are diftinétly reprefented in the figures 14, 15,
and 16.

Thefe blow-pipes, which lie immediately under
the Roafter, are two tubes of iron, about 2%
inches in diameter, and 23 inches long, or about
one inch fhorter than the Roafter; which tubes,
by means of elbows at their farther ends, are firmly
fixed to the bottom of the Roafter, and commu-
nicate with the infide of it. The hither ends of
thefe tubes come through the brick-work, and are
feen in front of the Roafter, being even with its
face. |

Thele blow-pipes have ftoppers, by which they
are accurately clofed ; but when the meat is to be
browned, thele ftoppers are removed, or drawn out
a little, and the damper in the fteam-tube of the
Roafter being at the fame time opened, a ftrong
| current
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current of hot air prefles in through the tubes inté
the Roafter, and. through the Roafter into and
through the fleam-tube, carrying and driving away
all the moift air and vapour out of the Roafter.

As thefe blow-pipes are fituated immediately
below the Roafter, and juft over the fire, and are
furrounded on every fide by the flame of the burn-
ing fuel (fee figure 16.) they are much expofed to
the heat ; and when the fire 1s made to burn brifk-
ly, which fhould always be done when the meat
15 to be browned, they will be heated red-hot,
confequently the air which pafles through them
into the Roafter will be much heated; and this.
fot wind which blows over the meat, will fuddenly
heat and dry its {urface in every part, and give 1t
that appearance and tafte which are pﬂcuha.r ta,
meat that is well roafted.

When thefe Roafters were firft propofed, and.
before their merit was eftablithed, many doubts
were entertained refpecting. the tafte of the food.

prepared in them. As the meat was fthut up in a.

confined {pace, which has much the appearance of
an oven, 1t was natural enough to {ufpect that it
would be rather baked than roafted ; but all thofe:
who bave tried the experiment have found that
this 1s by no means the cafe. The meat 1s roa/ffeds;
and not baked; and however bold the affertion
may appear, I will venture to affirm, that meat of.
cvery kind, without any exception, roafted in a
I:D&ﬁﬁl', Is better tafted—higher flavoured—and muck -
7 . amorg.
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more juicy and delicate, than when roafted on a {pit
before an open fire.

I thould not have dared to have publifhed this
opinion four years ago; but I can with fafety do
it now, for I can appéal for a confirmation of the
fact to the refults of a number of decifive expe-
riments, lately made in this metropolis, and by the
moft competent judges.

Among many others who, during the laft ycat,
have caufed Roafters to be put up in their
kitchens, I could mention one perfon in particu-
lar, a nobleman, diftinguithed as much by his in-
genuity and indefatigable zeal in promoting ufeful
improvements, as by his urbanity and his know-
ledge in the art of refined cookery ; who had rwe
Roafters put 1n his houfe in town, and who in-
forms me, that he has frequentlyinvited company to
dine with him fince his Roafters have been in ufe,
and that the difhes prepared in them have never
failed to meet with marked approbation.

In enumerating the excellencies of this new
implement of cookery, there is one of indifputable
importance, which ought not to be omitted.
When meat 1s roafted in this machine, its guan-
tity, determined by weight, is confiderably greater
than 1f it were roafted upon a {pit before a fire.
To afcertain this fa&, two legs of mutton, taken
from the fame carcafe, and made perfectly equal in
weight before they were cooked, were roafted on
the fame day, the one in a Roafter, the other on a
fpit before the fire; and to prevent all deception,

VoL, III, I the
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the perfons employed in roafting them were not
informed of the principal defign of the expe-
riment. When thefe pieces of roafted meat came
from the fire, they were carefully weighed ; when it
appeared, that the picce which had been roafted in
the Roafter was heavier than the other, by a dif-
ference which was equal to fix per Cent. or fix
pounds in an hundred. But this even 1s not all ;
nor 1s 1t 1ndeed the moft important refult of the
experiment. Thefe two legs of mutton were brought
upon table at the fame time, and a large and per-
fectly unprejudiced company was aflembled to eat
them. They were both declared to be very good ;
but a decided preference was unanimoufily given
to that which had been roafted in the Roafter, it
was much more juicy, and was thought better
tafted. They were both fairly eaten up; nothing
1emaining of either of them that was eatable. Their
fragments, which had been carefully preferved,
being now colleéted and placed 1n their {eparate
difhes ; 1t was a comparifon of thefe fragments which
afforded the moft ftriking proof of the relative
merit of thefe two methods of roafting meat, in
refpe&t to the economy of food. Of the leg of
mutton which had been roafted in the Roafter,
hardly any thing vifible remained except the bare
bone ; while a confiderable heap was formed of
{craps not eatable, which remained of that roafted
on a fpit. _ |

I believe I may venture to fay, that the refult
k_f}f this experiment is deferving of the moft ferious
| attention,
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attention, efpecially in this country, where {o much
roafted meat is eaten, and where the economy of
food 1s every day growing to be more and more an
objeét of public concern.

I could mention feveral other experiments fimilar
to that juft defcribed, which have been made, and
with fimilar refults; but it would be fuperfluous
to bring many examples to afcertain a fact, which
15 {o well eftablifhed by one.

There i1s one peculiarity more, refpecting meat
roafted in a Roafter, which I muft mention; that i1s,
the uncommon delicacy of the tafte of the fat of
the meat {o roafted, elpecially when it has been
done by @ very floww fire. When good mutton i1s
roafted in this manner, its fat 1s exquifitely fweet
and well tafted ; and when eaten with currant jelly,
can hardly be diftinguithed from the fat of the
very beft venifon. The fat parts of other kinds
of meat are alfo uncommonly delicate when pre-
pared in this manner ; and there is reafon to think
that they are much lefs unwholefome than when
they are roafted before an open fire.

The heat which is generated by the rays which
proceed from burning fuel,is frequently moft in-
tenfe ; and hence it is that the furface of a piece
of meat that is roafted on a {pit, is often quite
burnt, and rendered not only hard and ill-tafted,
but very unwholefome. The fat of venifon is not
thought to be unwholefome ; but in roafting ve-
nifon, care is taken by covering it, to prevent the
rays from the fire from burning it. In the Roaft-

W2 ing
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ing machine, the bad effelts of thefe direct rays
are always prevented by the fides of the Roafter,
which intercepts them, and protets the furface of
the meat from the exceflive violence of their ac-
tion ; and even, when at the end of the procefs of
roafting, the intenfity of the heat in the Roafter
1s fo far increafed as to brown the {urface of the
meat, yet this heat being communicated through
the medium of a heated fluid (air) 1s much more
moderate and uniform and certain in 1its effeds,

than direct rays which proceed from burning fuel,

or from bodies heated to a fate of incandefcence.

Directions for sErTING Roaflers.

THERE are two points, to which attention muft
be paid by bricklayers in setTiN6 thefe Roafters;
otherwife they will not be found to anfwer. Their
fire-places muft be made extremely fmall ; and pro-~
vifion muft be made for cleaning out their flues
from time to time when they become ebftructed
with foot.

When I firft introduced thefe Roafters into this
country five years ago, I was not fully aware of the
wrrefiftible propenfity to make too great fires on all
occafions, which thofe people have who inhabit
kifchens ; but {ad experience has fince taught me,
that nothing fhort of rendering it abfolutely im-
poffible to deftroy my Roafters by fire, will prevent
their being {o deftroyed. The knowledge of this

fact
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fact has put me on my guard, and I now take ef-
feGtual meafures for preventing this evil. 1 caufe
the fire-places of Roafters to be made wery fmall,
and dire¢t them to be fituated at a confiderable
diftance below the bottom of the Roafter,

For a Roafter which is 18 inches wide, and 24
inches long, the fire-place {hould not be more than
feven inches wide and nine inches long ; and the
fide walls of the fire-place thould be quite vertical
to the height of fix orfeven inches. Small as this
fire-place may appear to be, it will contain quite
coals enough to heat the Roafter, and many more
than will be found neceffary for keeping 1t hot when
heated. The faét is, that the quantity of fuel re-
quired to roaft meat in this way, is almoft incre-
dibly {mall. By experiments, made with great care
at the Foundling Hofpital, it appeared to be only
about one fixteent/ part of the quantity which would
be required to roaft the fame quantity of meat in
the common way before an open fire. But it is
not merely to fave fuel that I recommend the fire-
places to be made very {mall ;—it is to prevent the
Roafters from being wantonly deftroyed, the meat
{poiled, and a ufeful invention difcredited.

- With regard to the provifion which ought to be
made, in the fetting of a Roafter, for occafionally

cleaning out its flues, this muft be done by leaving

proper openings (about four or five inches fquare
for inftance) in the brick-work, to introduce a
brufh, like a bottle-brufh, with a long handle ;
which openings may be clofed with ftoppers or fit

| 13 pieces
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pieces, of brick, or of {tone, and the joinings made
good with a little moift clay. To render thefe
ftoppers more confpicuous, they may each be fur-
nifhed with a {mall iron ring or knob, which will
likewife be ufeful as an handle in removing them,
and replacing them.

In the figures of 15 and 16, a fimple contrivance
may be feen, reprefented, by means of which the
foot which 1s apt to colle¢t about the top of a
Roafter, may be removed with very little trouble
as often as it fhall be found neceflary, without
injuring the brick-work, or deranging any part of
the machipery. By means of an oblong fquare
frame, conftructed of fheet jron, and faftened to
the top of the Roafter by rivets, a door-way is
opened into the void {pace left for the flame and
{moke between the outfide of the Roafter, and the
hollow arch or vault in which it 1s placed; and by
introducing a brufh with a flexible handle through
this door-way, the {foot adhering to the outfide of
the top of the Roafter, and to the furface of the
brick-work {urrounding it, may be detached and
made to fall back into the fire-place, from whence
it may be removed with a fhovel. The fides of
the Roafter may’ be cleaned by introducing a
bruth through the door-way of the fire-place.

The door-way at the top of the Roafter may be
clofed either by a ftopper made of (heet iron, or by
a fit piece of ftone or brick, furnithed with a rmg
or knob, to ferve as a handle to it.

It coke be burnt under thefe Rcafcers, inftead

v Df
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of coal (which, as they will not be more expenfive
fuel, and as they burn longer, and give a more equal
heat, I would ftrongly recommend) the flues will
feldom if ever require to be cleaned out. I burn
nothing but coke and a few pieces of wood, in the
clofed fire-places of my own kitchen; and for my
open chimney fires, I ufe a mixture of coke and
coals, which makes a very pleafant fire, and 1s, I
believe, lefs expenfive than coals. It appears to me
that there is no fubje which offers fo promifing
a field for experimental inveftigation, and where
ufeful improvements would be fo likely to be
made, as in the combination and preparation of fuel —
But to return from this digreffion.

In conftruéting the fire-place of a Roafter (and
all other clofed fire-places) care muft be taken to
place the ron-bars on which the fuel burns, at a
confiderable diftance from the door of the fire-
place; otherwife this door being near the fire, its
handle will become very hot, and it will burn the
hand of a perfon that takes hold of it. I have
more than once feen Roafters and ovens con-
demned, difgraced, and totally negletted, mercly
from an accident of this kind. And yet how eafy
would it have been to have correfted this fault!

—If the door of the fire-place is formed to become

too hot, fend for the bricklayer, and let him put
the fire-place farther backward.

There fhould always be a paffage, or throat, of a
certain length, between' the mouth or door of 2
clofed fire-place, and the fire-place properly fo

o called,
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called, or the cavity occupied by the burning fuel.
Where fire-places are of large dimenfions, it is very
ufeful (as indeed it is cuftomary) to keep this throat -
conftantly filled and choaked up with coal. . This
coal, which, as there 1s no'{upply of air in the
paflage, does not burn, ferves' to defend the fire-
place door from the heat of the fire. It ferves
another ufeful purpofe; it gets well warmed,.and
even heated very hot before it i1s pufhed forward
into the fire~-place, which difpoles it to take fire
inftantaneouily, and without cooling the fire-place
and depreffing the fire when it is introduced. If
any part of it takes fire while it occupies the throat
or paflage of the fire-place, it is that part only
which is in immediate contact with the burning
fuel ; and what 1s fo burnt, 1s confumed under the
moft advantageous circumfltances; for the thick
vapour which rifes from this coal, as it grows very
hot, and which, under other lefs favourable circum-
ftances, would not fail to go off in fmoke, takes
fire in pafling over the burning fuel, and burns with
a clear bright flame. I have had frequent oppor-
tunities of verifying this interefting faét; and I
mention it now, in order, 1f poffible, to fix the at-
tention of thofe who have the management of large
fires, to an ebjett which perhaps is of greater 1m-
portance than they are aware of.

When good reafons can be affigned for the ad-
vantages which refult from any common praétice,
this not only tends to fatisfy the mind, and make
people careful, cheerful, and attentive in the pro-

{ecution
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fecution of their bufinefs, but it has alfo a very
falutary influence, by preventing thofe perpetual
variations and idle attempts at improvement, ui-
direfted by [cience, which are the confequence of
the inconftancy, curiofity, and reftle{snefs of man.

Difcoveries are always accidental ; and the great
ule of feience 1s by invefltigating the nature of
the effeéts produced by any procefs or contri-
vance, and of the caufes by which they are
brought about, to explain the operation, and de-
termine the precife value of every new invention,
This fixes as it were the /atitude and longitude of
each difcovery, and enables us to place 1t in that
part of the map of human knowledge which it
ought to occupy It likewife enables us to ufe it
in taking dearings and diflances, and in fhaping
our courfe when we go in {earch of new difco-
veries—But 1 am again {traying very far from my
humble {ubjett.

In conftruciing clofed fire-places for Roafters,
Boilers, Ovens, &c. for kitchens, I have found it
to, be a good general rule to make the diftance
between the fire-place door and the hither end of
the bars of the grate, juft equal to the width of
the fire-place, meafured juft above' the bars. In
fire-places of a moderate fize, where double doors
are uled, it will fuffice, if the diftance from the
hinder fide of the .inner door, to the hither end of
the bars, be made equal to the width of a brick,
or 4% inches; but if the door be not double, it

- 5 neceflary that the length of the paffage from

the
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the door, into the place occupied by the burning
fuel, thould be at leaft fix or feven inches.

In fetting the iron frame of the door of a clofed
fire-place, care thould be taken to mafk the metal
by fetting the bricks before it in fuch a manner
that no part of the frame may be feen (if T may
ufe that expreffion) by the fire. This precaution
thould be ufed in conftructing fire-places of all
fizes, otherwife the frame of the fire-place door
will be heated very hot by the rays from the
burning fuel, efpecially when the fire-place is
large, and its form will foon be deftroyed by the
frequent expanfion and contraction of the metal.
The confequences of this change of form will be,
the loofening of the frame in the brick-work, and
the admiffion of air into the fire-place over the
fire, between the fides of the frame and the brick-
work, and likewife between the frame and its
door, which will no longer fit each other. *

The expence of keeping large fire-places in re-
pair is very confiderable, as I have learnt from
{fome of the London brewers. More than nine-
tenths of that expence might eafily be faved, by
conftructing the machinery more {cientifically, and
ufing it with care. ;

Fig. 135, 1s a front view ; and fig. 16, reprefents
a vertical {feétion of a Roafter, {et in brick-work.
The hollow {paces reprefented in fig, 16, are ex-
prefled by ftrong vertical lines, namely, the afh-
pit, A. the fire-place, B. The fpace between the
outfide of the Roafter, and the arch of brnick-work

' which
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which furrounds it, C.—the broad canal at the
farther end of the Roafler, by which the fmoke
defcends, D.—and the place E, where it turns, in
order to pafs upwards into the chimney by the
perpendicular canal, F.—The brick-work is ex-
prefled by fainter lines drawn in the fame direc-
tion.

The farther end of the Roafter muft be fo fixed
in the brick-work, that no part of the {fmoke can
find its way from the fire-place B, directly into
the canal D, otherwife it will not pafs up by the
fides of the Roafter to the top of it. At the top
of the Roafter, at its farther end, an opening muft
of courfe be left for the {fmoke to pafs into the de-
{cending canal D,

As I have already mentioned the neceflity of
caufing the {moke, which 1s ufed for heating an
iron oven or a Roafter, 70 defcend before it is per-
mitted to pafs off into the chimney, I fhall infift
no farther on that important point in this place.
It may, however, be ufeful to obferve, that if the
place where a Roafter is fet is not deep enough to
allow of the defcending canal, D, and the canal F,
by which the {moke afcends and paffes into the
chimney, to be fituated at the farther end of the
Roafter, both thefe canals may, without the {malleft
inconvenience, be placed on one fide of the Roafter :
indeed, as houfes are now built, it will commonly
be moft convenient to place them on one fide, and
not at the end of the Roafter. When this is done,
the {moke muift be permitted to pafs up behind

the
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cave fusface of this vault, may be about two inches ;
and the fame diftance may be preferved below,
between the brick-work and the fides of the
Roafter. In the figure 135, the outline of the
fire-place and of the cavity in which the Roafter
1s fet, is indicated by a dotted line.

Direitions for the Management of a Roafier.

CarE muft be taken to keep the Roafter very
clean, and above all, to prevent the meat from
touching the fides of it, and the gravy from being
fpilt on 1ts bottom. If by any means it becomes
greafy in any part that is expofed to the action of

the fire, as the metal becomes hot, this greafe will
. be evaporated, as has already been obferved, and
will fill the Roafter with the moft offenfive vapour.
| When greafe {pots appear, the infide of the Roafter
| muft be wathed, firft with foap and water, to take
| away the greafe, and then with pure water, to take
| away the foap, and it muft then be wiped with a
| cloth till it be quite dry.
| The fire muft be moderate, and time muft be

| allowed for the meat to be roafted by zhke moft
| geatle heat. About one-third more time fhould in
| general be employed in roafting meat in a Roafter,

- than would be neceffary to roaft it in the ufual

. way, on a {pit before a fire.

| The blow-pipes fhould be kept conftantly clofed
| from the time the meat goes into the Roafter, till
within 12 or 15 minutes of its being fufficiently

- done
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done to be fent to the table, that is to fay, till it i3
fit to be browned.

The meat 1s browned in the following manner :
the fire is made to burn bright and clear for a
few minutes, till the blow-pipes begin to be red-

hot (which may be feen by withdrawing their

{toppers for a moment, and looking into them ;)
when the damper of the fteam- tube of the Roafter
being opened, and the ftoppers of the blow-pipes
drawn out, a certain quantity of airis permitted
to pafs through the heated blow-pipes, into and
through the Roafter.

I f{ay, a certain quantity of air is allowed. to pafs
through the blow-pipes into the Roafter. If the
fteam-tube and the blow-pipes were fet wide open,
it is very pofiible, that too much might be ad-
mitted, and that the infide of the Roafter and its

contents might be cooled by 1t, inftead of being

raifed to a higher temparature: As the velocity
with which the cold air of the atmufphere will
rufh into and through the blow-pipes of a Roafter
will depend on a variety of circumitances, and may
be very different even in Roafters of the fame fize
and conflrution, no general rules can be given in
browning the meat for the regulation of the ftop-

pers of the blow-pipes, and of the damper in the

{team tube; thefe muft depend on what may be

called the Trim of the Roafter, which will foonbe

difcovered by the cook.

There is an infallible rule for the regulation of ':73'-:
the damper of the {team tube, d ﬁnﬂg the time the

meat is roafting by a gentle heat. It muft then be

kept

- ey
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kept juft fo much opened, that the fteam which
arifes from the meat, and from the evaporation of
the water in the dripping-pan, may not be feen
coming out of the Roafter through the crevices of
its door ; forif it be more opened, the cold air of
the atmofphere will rufh into the Roafter through
thofe crevices, and by partially cooling it, will de-
range the procefs that 1s going on; and if it be
lefs opened, the room will be filled with, {team.

In brightening the fire, preparatory to the
browning of the meat, the regifter in the alh-pit
door, and the damper in the canal by which the
{fmoke pafles off into the chimney, fhould both be
opened, and it may be ufeful to fiir up the fire with
a poker, but this would be a very improper time
for throwing a quantity of frefh coals into the fire-
place, for that would cool the fire-place, and damp
the fire for a confiderable time. By far the beft
method of brightening the fire for this purpofe,
would be to throw a fmall faggot into the fire, or
a little bundle of dry wood of any kind, fplit

into {mall pieces about fix orfeven inches in length,
This would afford a clear bright flame, which
would heat the blow-pipes quickly, and without
injuring them. Indeed wood ought always to be
ufed for heating Roalters, in preference to coal,
where it can be had, and the quantity of it
required 1s fo extremely {mall, that the difference
in the expence would be very trifling, even here
in London, where the price of fire-wood is fo
high, Andif the durability of the machinery be

taken
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taken into the account, which is but juft, I amt
confident, that for heating Roafters and Ovens
conftruéted of ftheet iron, coals would turn out to
be dearer fuel than wood. A

I have already infifted fo much on the neceflity
of keeping a quantity of water under meat that
is roafting, in order to prevent the drippings from
the meat from falling on any very hot metal, that
I fhall not now enlarge farther on the fubjeét, ex-
cept by faving, once more, that it is a circum-
ftance, te which it is indifpenfably neceffary to pay
attention. '

When meat isroafted bya very moderate heat,
it will {feldom or never require being either turned
or bafted, but when the heat in the Roafter is more

intenfe, it will be found ufeful both to turn it, ,5"

and to bafte it three or four times during the pro-
cefs. 'The reafon of this difference in the manner

of proceeding, will be evident to thoft_: who con-

fider the matter with attention.

When Roafters are conftru@ied of large dimen-
fions, feveral kinds of meat may be roafted in them

at the fame time. If care be taken to preferve their

drippings feparate, which may eafily be done by
placing under each a feparate difh, or dripping-

pan, {tanding in water contained in a larger drip-

ping-pan, there will be no mixture of taftes; and, .

what no doubt will appear fill more extraordinary,
a whole dinner, confifting of various difhes,

roafted, ftewed, baked, and boiled, may be pre-

pared at the fame time in the fame Roafter, with-
) |
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out any mixture whatever of taftes. A refpet-
able friend of mune, who firft made the experi-
ment, and who has fince repeated it {everal times,
has affured me of this curious fact. It may per-
haps, i1n time, turn out to be an important dif~
covery. A fimple and economical contrivance, by
means of which all the different procefles of
cookery could be carried on at the fame time, and
by one {mall fire, would, no doubt; be a valuable
acquifition.

It is very certain that Roafters will either bake
or roaft, feparately, in the higheft poffible perfec-
tion ; and it 1s not improbable that, with certain
precautions in the management of them, they may
be made to perform thofe two proceffes at the fame
time, in fuch a manner as to give general fatisfac-
tion. When Roafters are defigned for roafting
and baking at the {ame time, they fhould be made
fufficiently large to admit of a fhelf above the
meat, on which the things to be baked fhould be
placed. I am told, that above half the Roafters
lately put up in London, are {o conftructed; and
that they are frequently’ made to roaft and bake
at the {fame time. I (hall take another opportunity

~ of enlarging on the utility of this contrivance.

There is a precaution to be taken in opening
the door of a Roafter, when meat is roafting in it,
which ought never to be neglected ; that 1s, to
open the fteam-tube and both the blow-pipes, for
about a quarter of a minute, or while a perfon
can count fifteen or twenty, before the door of the
Roafter be thrown open. This will drive away the

VoL, I1T, K fteam
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fteam and vapour out of the Roafter, which other-
wife would not fail to come into the room as often
as the door of the Roafter is opened.

As it will frequently happen that the meat will
be done before 1t will be time to fend it up to ta-
ble; when this 1s the cafe, 1t may either be taken
out of the Roafter and put into a hot clofet, which
may very conveniently be fituated immediately
over the Roafter, or it may remain in the Roafter
till it is wanted. If this laft mentioned method
of keeping it warm be adopted, the following pre-
cautions will be neceffary for cooling the Roafter,
otherwife the procefs of roafting will ftill go on,
and the meat, inftead of being merely kept warm,
will be over done: The regifter in the afh-pit
door fhould be clofed; the fire-place door, and
the damper in the chimney, fhould be fet wide
open; the fire thould etther be taken out of the
fire-place, or it thould be covered with cold afhes;
and laftly, the damper in the fteam-tube and both

the blow-pipes fhould be opened. By thefe means

the heat will very foon be driven away up the
chimney, and as foon as it 1s fo far moderated as
to be no longer dangerous, the blow-pipes and the

damper in the fteam-tube may be nearly clofed ;

and if there fhould be danger of the cooling being
carried too far, the fire-place door may be fhut.

By thefe means the 'héat ‘of the Roafter, and of

the brick-work which furrounds it, may be mode-
tated and regulated at pleafure, and meat already
roafted may be kept warm, for almoft any length of
time, without any danger of its being fpoiled.
P cd - Mifcellaneons
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Mifcellaneons Obfervations refpedting Roaffers and
Quens.

I suarLL, no doubt, be criticifed by many, for
dwelling {o long on a fubjeét, which to them will
appear low, vulgar, and trifling; but I muft not
be deterred by faftidious critici{ins from doing all
I can do, to fucceed in what I have undertaken.
Were I to treat my {ubject {uperficially, my writ-
ings would be of no ufe to any body, and my la-
bour would be loft ; but by inveftigating it tho-
roughly, 1 may perhaps engage others to pay that
attention to it, which, from its importance to fo-
ciety, it certainly deferves. If improvements in
articles of elegant luxury, which not one perfon in
ten thoufand is rich enough to purchafe, are con-
fidered as matters of public concern, how much
more interefting to a benevolent mind muft thofe
improvements be, which contribute to the comfort
and convenience of every clafs of {ociety, rich and
poor.

But the {ubjet now under confideration is very
far from being uninterefting, even if we confider it
- merely as it is conneted with feience, without any
immediate view to its utility ; for in it are involv-
ed feveral of the moft abltrufe queftions relative to
the do&rine of heat. .

Many have objected to the Roafter, on a f{up-
pofition that meat cooked in it muft neceflaniy

partake more of the nature of baked meat than of
E. 2 roafted
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roafled meat. The general appearance of the ma-
chinery 1s certalnl}r calculatf:d to gwe rife to that
idea, and when it is known that all kinds of baking
may be performed in great perfection in the Roafter,
that circumftance no doubt tended very much to
confirm the fufpicion : but when we examine the
matter attentwely, I think we fhall find that thls
objeétion is not well founded. 453

When any thing 1s baked 1in an oven, (qn the
common conftruction) the heat is gradually dimi-
niffiing during the whole time the procefs is going
on.—In the Roafter, the heat 1s regulated at plea-
fure, and can be fuddenly 1ncreafed towards the
end of the procefs; by which means the diftin-
ouilhing and moft delicate operation, the browning
of the furface of the meat, can be effetted in a few
minutes, which prevents the drying up of the meat,
and the lofs of its beft juices.

In an oven, the exhalations being cnnﬁ,ued the
meat feldom fails to acquire a pecular and very
difagreeable {imell and tafte, which, no doubt, is
occafioned folely by thofe confined vapours. ‘The
fteam tube of a Roafter being always fet open,
when, 1n browning the meat, the heat 1s-{ufficiently
raifed to evaporate the oily particles at its {urface,
the noxious vapours unavoidably generated in that
procefs are immediately driven away out of the
Roafter, by the current of hot and pure air from
the blow-pipes. This leaves the meat perfectly free,
‘both from the tafte and the {mell peculiar to
baked meat.

Snme
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Some have objected ro Roafters, on an idea that
as the water which 1s placed under the meat, is (in
part at leaft) evaporated during the procefs, this
muft make the meat fodden, or give it the appear-
ance and talle of meat botled in fteam; but this
objection has no better foundation, than that we
have juft examined. As fteam is much lighter
than air, that generated from the water in the
dripping-pan, will immediately rife up to the top of
the Roafter, and pafs off by the fteam-tube, and
the meat will remain {urrounded by air, and not
by fteam. But were the Roafter to be conftantly
full of fteam, to the perfect exclufion of all air,
which however is impoffible, this would have no
tendency whatever to make the meat fodden, It is
a curious fa&, that fteam, fo far from being a moift
fluid, is perfe&ly diy, as long as it retains its
elaftic form ; and that it 1s of fo drying a nature,
that it cannot be contained in wooden veflels,
(however well feafoned they may be) without dry-
ing them and making them fhrink till they crack
and fall to pieces.

Steam is never mcift. When it is condenfed
with cold it becomes water, which is moifture it-
felf; but the fteam in a Roafter, which furrounds
meat that is roafting, cannot be condenfed upon
it ; for the {furface of the meat, being heated by
the calorific rays from the top and fides of the
Roafter, 1s even hotter than the fteam.

If fteam were a moift fluid, it would be found

£ 3 very
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very difficult to bake bread, or any thing elfe, in a
common oven.

Meat which is Joiled or fodden in fteam, is put
cold into the containing veffel, and the hot fteam
which is admitted, 1s inftantly condenfed on its
{urface, and the water rcfulting from this conden-
fation of fteam, dilutes the juices of the meat, and
walhes them. away, leaving the meat taftelefs and
infipid at its furface : but when meat is put cold
into a Roafter, the water in the dripping-pan being
cold likewife, long before it can acquire heat {uffi-
cient to make it boil, the furface of the meat will
become too hot for fteam to be condenfed upon it
and were it not to be browned at all, it could not
poffibly taite fodden. i
- 1t appears to me, that thefe illucidations are fuf-
ficient to remove the two objections which are moft-
commonly made to the Roafter, by thofe who are
not well acquainted with its mechani{m, and man-
ner of alting. on

In my account of the blow- plpes, I have faid that
the current of air which comes into the Roafter
through them, when they are opened to brown the
meat, < drives away all the moift air and vapour
« out of the Roafter.” This I well know is notan
accurate account of what really happens; but it
may ferve, perhaps better than a more {cientific
explanation, to give the generality of readers dif~
- tin¢t ideas of the nature of the effects that are pro-
duced by :them. = The ROXIOuUs vapour gemrated

. from
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~ from the oily particles that are evaporated by the

ftrong heat, are moft certainly driven away, precifely
in the manner defcribed; and we hawe juft feen how
very effential it 1§ that thefe vapours fhould not be
permitted to remain in the Roafter;—and whether

the furface of the meat be in fact dried by the imme-

diate contact of a current of hot and dry air, or

‘whether this effeét is produced in confequence of

an increafe of calorific rays from the top and fides
of the Roafter, occafioned by the additional heat
communicated to the internal furface of the Roafter
by this hot wind, the utility of the blow-pipes is
equally evident in both cafes,

Klq.
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CHAPTER V.

More particular defcriptions of the feveral parts of the
Roafter, defigned for the information of workmen

—Of the body of the Roafler—Of the advantages

which refult from its peculiar form—Of the beft
method of proceeding in covering the iron deors of

Roafters, and Ovens, with pannels of woed, for con= .

Wning the heat—Method of confirutling double doors
of fhieet iron, and of caft iron—Of the blow-pipes—
Of the fleam tube—Of the dripping-pan—Precau-
tions to be ufed for preventing the too rapid evapos

ration of the water in the dripping-pan—Of large |

Roafters that may be ufed for roafling and baking
at the fame time— Precautions which become necef-
Jary when Roafters are made very large—Of va-
rious alterations that may be made in the forms of
Roaflers, and of the advantages and difadvantages
of each of them—Account of fome attempts to fin-
plify the conflruction of Roafters—Of a Roafling-
oven—Of the difference between a Roafting-oven,
and a Roafier. '

ArTrovcH it will be eafy for perfons ac-

quainted with the mechanic arts, and accuf-
tomed to examine drawings and delcriptions of
machines, to form a perfect idea of the invention
in queftion, from what has already been f{aid, yet
fomething more will be neceflary for the inftrac-
tion of artificers, who may be employed in execut-

ing
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ing the work, and more efpecially for fuch as may
from thefe defcriptions undertake to conftruct
Roafters, without ever haying feen one. By going
into thefe details, I thall no doubt find opportu-
nities for introducing occafional remarks on the
ufes and management of the various parts of the
machinery ; which will tend not a lhittle to illuftrate
the foregoing defcriptions, and enable the reader
to form a more precife and fatisfatory opinion re-
{pe€ting the merit of the contrivance, '

Of the BoDY of the Roafter.

Although I have directed the Body of the Roaf-
ter to be made cylindrical, it may, without any
confiderable inconvenience, be conftruted of other
forms. The reafons why I preferred the cylin-
drical form to all others, were, becaufe I was told
by workmen, that it was the form of eafieft con-
ftruétion ; and becaufe I knew it to be the form
beft adapted for ftrength and durability.

There is another reafon, which I did not dare to
communicate to the workmen (iron-plate workers)
whom I was obliged to employ, in order to intro-
duce this contrivance ipto common ule in this
country : when Roafters are of this form, it will
be ealy to make them of caff-iron, which will ren-
der the article not only cheaper to the purchafer,
but alfo much more durable, and better on many

accounts.
As
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As there is a certain proportion of fulphur in
the coal commonly ufed in this country, I was als
ways perfectly aware of the confequences of burn-
ing it under Roafters conftructed of fheet-iron.
knew that the fulphureous vapour from {uch fue}
would be much more injurious to the Roafter, and
efpecially to its blow-pipes (which are much ex-
pofed) than the clear flame of a wood fire ; but I
trufted to the remedy, which I knew might cafily

‘be provided for this defect. I thought that caff-
iron, which is much lefs liable to be injured by a
coal fire, than wrought iron, would {oon be fubfti-
tuted in lieu of it, firft for the blow-pipes,and then
for the body of the Roafter. In this expeétation
I have not been difappointed, for the blow-pipes
of Roafters are now commonly made of caft-
iron by the London workmen ; and where fea-coal

is ufed as fuel, they never {hould be made Dfan]r
other material,

The firft Roafters I caufed to be made had ?.H
fiat bottoms, and their fides were vertical, and their
tops were arched over in the form of a trunk; but
feveral inconveniencies were found to refult from
this fhape. Their bottoms were too much ex-
pofed to the heat, and this excefflive heat in that
part heated the bottom of the dripping-pan toe
much;, and caufed the water in it to be {oon eva-
porated ; 1t likewife caufed them to warp, and
{ometimes prevented their doors from clofing them
w1th that prec1ﬁnn which 1s neceflary.

. If the hot air ina Roafter be permitted to nﬁ:age
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by the crevices of its door, or what is ftill worfe
and more likely to happen, if cold air be permit-
ted to enter the Roafter by thofe openings, it is
quite impoffible that the procefs of roafting can go
on well.

As cold air will always tend to prefs into the
body of the Roafter by every pafiage that is left
open, whenever, the Roafter being hot, the damper
of its fteam-tube 1s open; this thows how necel-
fary it is, in roafting meat, not to leave that
damper open at any time when it ought to be kept
clofed.

As iron doors, for confining heat, are very liable
to be warped by the expanfion of the metal, they
thould never be made to fhut into grooves, but
they thould be made to clofe tight by caufing the
flat {urface of the infide of the door to lie againit,
and touch in all parts, the front edge of the door
frame ; which front edge muit of courle be made
to be perfectly level, and as {mooth as poffible.

When the body of the Roafter is made cylin-
drical, 1t will be eafier to make the front of it,
againft which 1ts door clofes, level, than if it were
of any other form ; and when the door is circular,
by making it a lttle difthing, it will not be liable
to be warped ; efpecially when it is made double.

Af the front end of the cylinder of fheet-iron
which forms the body of the Roafter, be turned
outwards over a very ftout iron wire, (about one-
third of an inch in diameter for inftance,) this will
{trengthen the Roafter very much, and will render

it eafier to make the end of the Roafter level, to

G receive
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receive the flat furface of its door: it can muﬂ: 1
eafily be made level by placmg the cylinder in a o

vertical or upright pofition, with its open end

downwards, on a flat anvil, and hammering the

wire above mentioned, till its front edge, which
repofes on the anvil, 1s quite level. HH

In order that the door of the Roafter may clofe 1
well, its hinges fhould be made to projeét out-
wards two or three inches beyond the fides of the
Roafter; and it fhould be faftened, not by a com-
mon latch, but by two turn-buckles, fituated juft
oppofite to the two hinges. The diftance at which
the two hinges (and confequently the two turn-
buckles) fhould be placed from each other, fhould
be equal to half the diameter of the Roafter.

The hooks for the hinges, and-alfo the fupport
for the turn-buckles, fhould be fituated at the
projecting ends of ftrong iron ftraps, faftened at
one of their ends to the outfide of the Roafter, by

means of rivetting-nails, The manner in whli:ﬁ b

thefe turn-buckles are conftruéted, and the manner
in which thf:y are faftened to the Roaﬂ:er, may be
feen by examining figure 17, where they are repre-
fented on a large fcale.

The firft Rnaﬂers that were made were furnithed
with two feparate doors, the one placed about
four inches within the body of the Roafter, the
other even with its front. As the infide door hac
no hinges, but, like a common oven duur, was
taken quite away when the Roafter was operied’
there was fome trouble in the management of it;
and 1t was found that the cooks, to avoid that

trouble,
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trouble, frequently threw it away, and ufed the
roafter without 1t. This contrivance of the cooks
to fave trouble, came very near to difcredit the
Roafters altogether, and to put a final ftop to their
introdu@ion in this country. The circumftance
upon which the principal merit of the Roafter de-
pends, and on which the excellence of the food
cooked in it depends entirely, 1s the equality of the
heat. When the heat is equal on every fide, it
may be more moderare than when 1t 1s unequal;
and the more moderate and equal the heat is by
which meat can be properly roafted, the better
tafted and more wholefome will it be. Now i1t 1s
quite impoflible to keep up an equal heat in a
Roafter which 1s clofed only by a fingle door of
fheet-iron; for fo much heat will pafs oft' thronsh
{fuch a thin metallic door, and be carried away by
the cold air of the atmofphere which is lying
againft the outfide of it, that the degrees of heat
in different parts of the Roafter mult neceflarily
be very different; and the confequence of this in-
equality will be, either that the meat will not be
fufficiently done in fome parts, or that the heat
muft be fo much increafed as to prevent its being
well done in any part.

In -order to induce perfons to be careful in the
management of machinery of any kind which is
new to them, it is neceflary to point out the bad
confequences which will refult from fuch negleéts
and inattentions as they are moft hable to fall into
in the ufe of it ; for, however particular inftruc-
tions may be, ftrict attention to them cannot be

g expelted
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expected from thofe who are not aware of the bad
effects that may refult, from what may appear to 3
them very trifling deviations or negleéts. ‘

Thofe who make Roafters muft take the greate& ;
eare to conftruét them in fuch a manner that they
may be accurately clofed, and that the heat may
not be able to make its way #krough their doorsj—
and thofe whoufe them, muft be careful to manage |

There are two ways in which the door of a
Roafter may be conftru@ed, fo as to confine the
heat perfetly well, without giving any additional
trouble to the cook in the management of it. It
may be made of a fingle fheet of iron, and covered
on the outfide with a pannel of wood :—or it may
be conftructed of two theets of iron, placed parallel
to each other, at the diftance of about an inch,
and fo faftened together that the air between theni |
may be confined. g

When a door of fingle fheet iron 1s made to con- )
fine the heat by means of an outfide covering of
wood, care muift be taken to make fuch outfide
wooden covering in the form of a pannel/, otherwife =

it will not anfwer. If a doard be ufed inftead of

a framed pannel it will moft certainly warp with
the heat, and will either detach itfelf from the iron .
door to which it 1s faftened, or will caufe the door
to bend, and prevent its clofing the Roafter with

{ufficient accuracy. I have feen feveral attempts

made to ufe boards, inftead of pannels, in covering
the outfides of the iron doors of Roafters, and ron
ovens ; but they were all unfuccefsful. It is quite

impofiible
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impofiible that they ever fhould anfwer, as will be
evident to thofe who will take the trouble to con-
fider the matter with attention.

As Doors of fheet tron, covered with wood on
the outfide, when they are properly conftructed,
are admirably calculated for confining heat; I
think it worth while to give a detailed account of
the precautions that are neceflary in the conftruc-
tion of them.

Of the .beff Method of covering the Iron Daors of
Roaflers and Ovens, Sc. with Waoden Pannels, for
confining the Heat.

- TrE obje principally to be attended to in this
bufinefs, is to contrive matters {o that the (hrinking
and {welling of the wood by alternate heat and
moifture, fhall have no tendency either to detach
the wood from the iron-door, or to change its form
~ or to caufe openings in the wood by which the air
confined between the wood and the 1ron can make
its efcape.

The manner in which this may, in all cafes, be
done, will be evident from an examination of the
figure 18, which reprefents a front view of the door
- of a cylindrical Roafter, 18 inches in diameter,
- covered with a {quare wooden pannel.

- It will be obferved, that this pannel confifts of

fquare frame tenanted, and faftened together at each
of its four corners with a fingle pin; and filled up
in the middle with a {quare board or pannel, which
1s confined in its place, by being made to enter

: 1mte
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Hito deep grooves or channels, made to receive if,

in the infides of the pieces which form the frame.
The circular iron door to which this pannel is fixedy
cannot be feen in the figure, being covered and
concealed frem view by the woody but its fize and

pofition are marked out by a dotted circle; and the |

heads of ten rivets are feen; by which the wooden
pannel is faftened to the iron door. ‘FThefe rivets
are made to hold the wood faft to the iron by
means of fmall circular p]ates of {heet 1ron, which
are diftinctly peprefented in the figure ®.

if the pofitions of the pins by which the woodert
frame is faftened together, and of the rivets which
taften the pannel to the iron door, are confidered,

it will be evident, that all bad effe@sof the fhrinking

of the wood by the heat are prevented by the pro-
pofed conftru&ion. The four pieces of weod, which:
conflitute the frame of the pannel (which may be of
comimon deal, and about four inches wide, and,
cne inch thick), being faftened with ‘one pin,
only at each of their joinings at the corners, and
thefe pins being fituated in the center of thofe
joinings, if upon the frame, in the middle of each
of the four pieces which compofe it, a fquare be
drawn in fuch a manner that the corners of this
fquare may coincide with the centers of the four

* Inftead of thefe rivets, fhort wood ferews may be ufed for
faftening the wooden pannel to the iron door; but care mult
be taken to plice thefe fcrews in the fame places which are.

poiated out for the rivets. The heads of the wogd ferews muft 4

of courfe be on the infide of the iron door.
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pins which hold the frame together, as neither
heat mor drynefs makes any confiderable alteration
in the length of the fibres of wood,; it is evident
that the fhrinking of the four pieces which com-
pole this frame, cannot alter the dimenfions of
this {quare, or in any way change its pofition.
If, therefore; care be taken in faftening the pannel
to the iron door to place the rivetting-nails in the
lines which form the four fides of this [quare, the
fhrinking of the wood will occafion no ftrain on
the iron door, nof have any tendency whatever
to change its form ; and with regard to the cen-
ter piece of the pannel, if it be faftened to the
iron door by two rivets, fituated in the direttion of
the fibres of the wood, in a line dividing this piece
into ‘two equal parts, its fhrinking will be at-
tended with no kind of inconvemence. Care
fhould however be taken to make this pannel
enter fo deeply into the grooves in its frame, that
when it has thrunk as much as poffible, its width
fhall not be fo much reduced as to caufe it to
come quite out of the grooves. This piece may

be made about one-third of an inch thick; and

the grooves which receive it may be made of the
{ame width, and about three quarters of an inch
deeps :
When wooden covers of this kind are made for
iron doors of large dimenfions, they thould be di-
vided into a number of compartments, otherwife
the center pieces, or the pannels, properly fo call-
ed, being very large, the fhrinking of the wood

VOL. III. L with
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with heat will be apt to make them quit the
grooves of their frames, which would open 4 paf-
fage for the cold air to approach the furface of the
iron door.

In faftening the wooden pannel to its iron door,
it will be beft that the wood fhould not come
into immediate contact with the iron. Two or
three fheets of cartridge paper placed one upon
the other, may be interpofed between them ; and
to prevent the poffibility of this paper taking fire,
it may previoufly be rendered incombuftible by
foaking it in a ftrong folution of alum, mixed
with a little armenian bole, or common clay. This
paper will not only affift very much in confining
the heat, but will alfo effectually prevent the wood
from being fet on fire by heat communicated
through the iron door of the Roafter. It is indeed
highly improbable that the Roafter thould ever
be fo intenfely heated as to produce this effeét ;
but as the ftrangeft accidents fometimes do hap«
pen; it is always wife to be prepared for the worft
that can happen.

As the center piece of wood, or pannel p!chperly
fo called, which fills up the wooden frame, is only

one-third of an inch in thicknefs, while the frame

is one inch in thicknefs, it is evident that if the
face of the frame be made to apply every where
‘to the flat {urface of the iron door, the center
piece will not ‘touch it. This circumftance will

‘be rather advantageous than otherwife, in con-

fining the heats but ftill it will require fofhe at-

tention in faftening the wood to the iron. Each

of B
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of the two nivets which pafs through this center
piece, muft alfo be made to pafs through a {mall
block of wood, about an inch {quare for inflance,
and one-third of an inch thick, which will give
thefe rivets a proper bearing, without any ftrain on
the iron door which can tend to alter its form.

When the wood and the iron are firmly rivetted
together, the fuperfluous paper may be taken away
with a knife.

The hinges of the door, which in the figure 18
are feen projefting outwards on the right hand,
are to be rivetted to the outfide furface of the cir-
cular iron door ; and in order that they may not
prevent the pannel from applying properly to the
door, they are to be let into the wood. The turn-
buckles, by which the door is faftened, muft be
made to prefs againft the outfide or front of the
wooden frame.

No inconvenience of any importance will anfe
from leaving the wooden pannel fquare, while the
door itfelf is circular ; but if it fhould be thought
better, the corners of the pannels may be taken off,
or the wooden pannel may be made circular ; this.
Thould not however be done till after the pannel

~ has been fixed to the door. After this has been

done, as the rivets will be fufficient to hold the
fides of the frame in their places, the cutting off
of the corners of the frame will produce no bad
confequences.

I have been the more particular in my account
of the manner of covering iron doors with wooden
g L2 pannels,
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pannels, for the purpofe of confining heat, as thrs
contrivance may be ufed with great advantage, not
only for Roafters and Ovens, but alfo for a variety
of other purpoles; for the covers of large boilers

for inftance, for the doors of hot clofets, fteam

clofets, &c.

Of Double Doors for Roafters, confrtiled of two cir-
- cular pieces of Sheet-Iron feamed together.

No difficulty will be found in the conftrution

of thefe doors ; and though they may not perhaps °
confine the heat quite fo perfectly as the doors we
have juft defcribed, they anfwer very well; and
when the outfide of the door 1s japanned, they

have a very handfome and cleanly appearance.

There are two ways of conftructing them, either
of which may be adopted; the circular fheet of
iron which forms the infide of the door, may be

flat, and the outfide fheet difhing; or the outfide
iheet éﬁiay be flat, and the infide fheet difhing;

but whmhfmever of thefe methods is adopted, the

hmges muft be attached to the outfide of the door;
and care muft be taken to make that part of the

infide of the door quite flat which lies againft the
1enc1 @fﬁ‘«ﬁ% Roatfter, and clofes it. The diftance of

the mﬁ’ﬂef*lhﬁet of iron and the outfide fheet, is not 4 II

very ‘efferitial ; it thould not however be lefs than ,

one inch in the center of the door; and theﬁ: two 7
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cept it be at their circumference, where they are
faftened together. In the center of the outfide
fheet there fhould be fixed a knob of iron, or of
brafs, to {erve as a handle for opening and f{hut-
ting the door.

Double doorsof this kind might eafily be con-
ftructed of two circular pieces of caft iron, faft-
ened together by rivets; or of one piece of caft
iron, caft difhing, and a flat piece of fheet iron
turned over it. When the latter conftruction 1s
adopted, the caft iron muft form the infide of the
door, and 1ts convex fide muft project into the
Roafter. It (hould be quite flat near its circum-
ference, 1n order that it may clofe the Roafter with
accuracy, and 1t fhould be at leaft three quarters
~of an inch larger in diameter than the Roafter, in
order that no part of the circular plate of fheet
iron, which fhould be faftened to it by being turned
over its edge, may get between it and the end of
the Roafter.

Of the Blow Pipes.

TuEerE are various ways in which the Blow-
Pipes may be faftened to the Roafter. The com-
mon method, when they are made of fheet iron,
is to faften them with rivets; but as blow-pipes of
{heet-iron are liable to be burnt out in a few years,
if much ufed, it is better to procure them of caft-
iron from an iron-founder, in which cafe they fhould

L3 be
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be caft with flanches, and fhould be keyed on the
infide of the Roafter; and their joinings with the
bottom of the Roafter muft be made tlght with
fome good cement that wﬂ,l ftand fire, and 1s prn-.
per for that ufe,

The effect of the blow-pipes will be confiderably
increafed, if a certain quantity of iron wire, in loofe
coils, or of iron turnings, be put into them, Thefe
being heated by the fire, the air which paffes
through the tubes, coming into contact with them,
will be more heated than it would be if the tubes
were empty; but care muft be taken that the
quantities of thefe fubftances ufed, be not fo great
as to_choke up the tube'and obftruct too much the
paflage of the air.,

The ftoppers of the blow-pipes muft be made to
clofe them well, otherwife air will find its way
through the blow-pipes into the Roafter at times
when it ought not to be admitted. One of thefe
ftoppers, reprefented on a large fcale, 1s feen drawn
a little way out of its blow-pipe, 1n the figure 17;
and 1n that figure, part of the iron ftrap is feen
which fupports the front ends of the two blow-
pipes, and confines them in their plaﬂes This
ftrap will not appear when the Roafter is fet, for it
will then be entirely covered and concealed b}r the
brick-work.

Where blow-pipes are made of fheet iron, they
fhould be {o conftrutted and fo faftened to the
Roafter, that they may at any time be removed
and replaced without taking the Roafter out of the
brick-work, This is neceflary, in order that they

may
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may be taken away to be repaired or replaced with
new ones, when by long ufe they become burnt
out and unfit for fervice. If they be made with
flanches, and keyed on the infide, and if they be
fupported in front on an iron ftrap of the form re-
prefented in figure 14, they may at any time be
removed with little trouble, by unkeying them,
and removing a few bricks. When the bricks in
front, which 1t will be neceflary to take away, are
removed, this will open a paflage into the fire-
place {ufficiently large to come at the wall at the
farther end of the fire-place, which muft come
away in order to difengage the farther ends of the
blow-pipes, which are fixed in 1it. This wall muft
be carefully built up again, after the new blow-

pipes have been introduced and faftened to the
Roafter,

Of the Steam Tube.

Tuis is an effential part of the machinery of

a Roafter, and muft never be omitted, It thould
be fituated fomewhere in the upper part of the
Roafter, but it 1s not neceflary that it (hould be
placed exactly at the top of it. It might perhaps
be thought that a hole in the upper part of the
door would ferve the purpofe of a fteam-tube;
but this contrivance would not be found to an-
{wer. A fteam-tube, properly conftruéted, will
have what is called ¢ draft through it, which on
_dome occafions will be found to be very ufeful,
L 4 but
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but an hole in the door, unconneéted with a tube
could have no draft. It 1s abfolutely neceflary
that there fhould be a damper in the fteam-tube,
The fimpleft damper is a circular plate of iron, a
very little lefs in diameter than the tube, which,
being placed in it, 1s moveable about an axis,
which is perpendicular to the axis of the tube.
This circular plate being turned about, and placed
in different pofitions in the tube, by means of its
axis, which, being prolonged, comes forward
through the brick-work, the pafiage of the fteam
through the tube is more or lefs obftructed by it.
This prolonged axis, which may be called the
projeting handle of this damper, is reprefented in
the figures 14, 15, and 17. This appears to me
to be one of the fimpleft kind of dampers I am
acquainted with; and it has this in particular to
recommend 1t, that it may be regulated without
opening any paflage into the fleam-tube, or intq
the Roafter, by which the air could force its way.

Of the Dripping Pan.

As the principal dripping-pan of a Roafter is
deftined for holding water, and as it is of much
importance that it fthould not leak, it fhould be
hammered out of one piece of fheet-iron, in the
fame manner as a frying-pan is formed; or if the
metal be turned up at the corners, it fhould be
lapped over, but not cut, and all rivetting-nails
-fhould be avoided, except fuch as can be placed

very
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very near the edge of the pan, and above the
common level of the water that is putinto it. To
avoid the neceffity of placing any rivetting-nail at
the bottom of the pan, or near it, in faftening the
fliders on which the pan runs, thele fliders thould
be made to pafs upwards, by the ends of the
pan, in order to their being faftened to it near its
brim.

The dripping pan fhould not be made quite {o
long as the Roafter, for room muft be left between
the farther end of it and the farther end of the
Roafter, for the hot air from the blow-pipes to pafs
up into the upper part of the Roafter. In order
to ftop the dripping-pan in its proper place, when
it 1s puflhed into the Roafter, the farther end of
the fhelf on which it flides, may be turned up-
wards, and the brim of the dripping-pan made to
{trike againft this projeting part of the fhelf.
The opening between this projecting part of the
Thelf, and the farther end of the Roafter, fhould be
about one inch, or 1 } inches wide, and 1t may be
jult as long as the dripping-pan is wide at the
brim. This part of the fhelf which projects up-
wards, fhould be half an inch higher than the brim
~of the dripping-pan, in order to prevent the current
of hot air from the blow-pipes from ftriking againft
the end of the dripping-pan, and heating it too
much. The fhelf may be ftopped in its proper
place, by means of two horizontal projecting flips
of iron, about one inch, or 1 £ inches long, each, at
dts farther end, which, ftriking againft the end of
the Roafter, will prevent the fhelf from being

pufhed
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pufhed too tar into it. The dripping-pan fhould
have two falling handles, one at each end of it,
which handles fhould have ftops to hold them faft
when they are raifed into an horizontal pofition,
As thefe handles will neceffarily projet a little
beyond the ends of the pan, even when they are
not raifed up, the handle at the farther end of the
pan will prevent the brim of the pan from aGtually
touching the projecting end of the fhelf; which

circumftance will be advantageous, as it will ferve
to defend the end of the pan, and prevent its be-

ing {o much heated as otherwife it would be by
the hot air from below.

I find, on enquiry from f{everal perfons who have
lately made the experiment, that it is by far the
beft method to ufe two dripping-pans, one within
the other, with water between them. As the upper
pan 1s very thin, being made of tin * (tinned fheet
ron) it 1s kept as cool as 1s neceflary by the water ;
and the furface of the water being covered and pro-
tected, 1t does not evaporate fo faft as when 1t 1s
left expofed to the hot air in the Roafter,

Of the Precautions that may be ufed te prevent the
Dripping Pan from being too muck heated.

Turs 1s a very important matter, and too much
attention cannot be paid to it by thofe who con-

* Some perfons have ufed a fhallow earthen difh, inftead of
this fecond dripping-pan; but earthen ware does mot anfwer fo
well for this ufe as tin, as it is more liable to be heated too
much by the radiant heat from above,

ftruét
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2
ftru& Roafters. From what has been f{aid, it is
evident, that if, in roafting meat, the water in the
dripping-pan ever happens to be all evaporated, the
drippings from the meat which fall on it cannot fail
to fill the Roafter with noxious fumes. It is
certainly not furprizing that thole who, in roafting
in a Roafter, negle€ted to put water into the drip-
ping-pan, thould not much like the flavour of their
roafted meat,

There is a method of defending the dripping-
pan from heat, which many have put in prac-
tice with fuccefs ; but although it effectually an-
{wers the purpofe, yet it 1s attended with a ferious
inconvenience, which, as it is not very obvious,
ought to be mentioned, When the bottoms of
Roafters were made flat, their dripping-pans were
much more hable to be too much heated than they
are when the body of the Roafter being made
cylindrical, the dripping-pan is placed on a fhelf
in the manner I have here recommended. . And
feveral perfons finding the water in the dripping-
pans of their Roafters to boil away very faft, covered
the (flat) bottoms of their Roafters with fand, or
with a paving of thin tiles, or bricks. This pro-
duced the defired effet ; but this contrivance occa-
fions the bottom of a Roafter to be very {oon
burnt out and deftroyed. The heat from the fire
communicated to the under fide of the bottom of
the Roafter not being able to make its way upwards
into the body of the Roafter, through the ftratum
of fand or bricks (which fubftances are non-con-
- ductors of heat) 1t 1s accumulated in the bottom of
the
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the Roafter, and becomes there {o intenfe as tq
deftroy the iron ina fhort time.

The beft method that can be adopted for pre-
venting the dripping-pan from being too much
heated, is to defend the bottom of the Roafter from
the diret action of the fire, by interpofing a {creen
of fome kind or other between it and the burning
fuel. This {creen may be a plate of caft iron,
about one third of an inch thick, with a number
of {fmall holes through it, {fupported upon iron bars
at the diftance of about an inch below the bottom
of the Roafter;—or m-‘;mva.}t be formed of a row of
thin flat tiles laid upon the blow-pipes, and fup-
ported by them.

Roafters which are made of a cylindrical form,
will hardly ftand in need of any thing to {creen
them from the fire; efpecially if their fire-places
are fituated at a proper diftance below them, and
if the fize of the fire 1s kept within due bounds,
But after all, if the perfon to whom the manage-
ment of a Roafter 1s committed 1s determined to
deftroy 1t, no precautions can prevent it; and
hence 1t appears how very neceflary it is to fecure
the good will of the cooks. They ought certainly
to with well to the fuccefs of thefe inventions ; for
the introduftion of them cannot fail to diminifh
their labour, and increafe their comforts very
much.
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Of large Roaflers, that will ferve to ROAST and
BAKE at the fame Time.

It has been found by experience that any
Roafter may be made to roaft and bake at the fame
time, in great perfetion, when the proper pre-
cautions are taken; but this can beft be done
when the Roafter is of a large fize, from 20 inches
to 24 inches in diameter, for inftance ; for in this
cafe there will be room above the meat for a {helf
on which the things to be baked can be placed.
And even when there 1s no roafting going on be-
low it, any thing to be baked fhould be placed on
this fhelf, in order to its being nearer to the top
of the Roafter, where the procefs of baking goes
on better than any where elfe. In baking bread,
pyes, cakes, &c. 1t feems to be neceflary that the
heat fhould defrend in rays from the top of the
oven, and as the intenfity of the effe@s produced
by the calorific rays which proceed from a heated
body, 1s much greater near the hot body than at a
greater diftance from it, (being moft probably as
the fquares of the diftances inverfely) it is evident
why the procefs of baking fhould go on beft in a
low oven, or when the thing to be baked is placed
near the top of the oven, or of the Roafter, when
it is baked in a Roafter.

The fbelf in the upper part of a Roafter for
baking, may be made of a fingle piece of fheet-

-iron,
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sron, but it will be much better to make it double,
that is to fay, of two pieces of fheet-iron, placed
at a fmall diftance from each other, and turned in-
wards, and faftened together at their edges, in the
manner which will prefently be more particularly
defcribed. This fhelf, whether it be made ﬁngle
or double, fhould be placed upon ledges, rivetted
to the fides of the Roafters; and to prevent the
hot air from the blow-pipes from paffing up be-
tween the farther end of this fhelf and the farther
end of the Roafter, the fhelf fhould be pufhed
quite back againft the end of the Roafter, - It
fhould be made fhorter than the Roafter by about
two inches, in order that there may be {ufficient
room between the hither end of the fhelf and the
infide of the door of the Roafter, for the ¥ vapour
that ought to be driven out of the Roafter to pafs
upwards to the opening of the fleam-tube. Tius
fhelf thould not be faftened in its place, for it
may fometimes, when very large pieces af meat
are roafted, be found neceffary to remove it.

As it feems probable that radiant keat from fth;_:
top and fides of the Roafter, acts an important
part, even in the procels of roafting, if a Roafter
of very large dimenfions were to be conftruéed,
I think it would be advifeable not to make its
tran{verfe fection circular, but elyptical, the longeft
axis of the elypfe being in an horizontal pofition.
This form would bring the top of the Roafter to
be nearer to the meat than it would be if its form
‘he:e cylindrical ; its capacity remaining the fame.

5 How
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How far an horizontal thelf of fheet iron, placed
immediately over the meat, and very near if, would
anfwer as a remedy for the defet of a Roafter, the
top of which, on account of its great fize, fhould
be found to be too far from the furface of the
meat, I cannot pretend to determine, as I never
have made the experiment; but I think it well
deferving of a trial. If the farther end of this
~ fhelf were made to touch the farther end of the
Roafter, fo as to prevent the current of air from
the blow-pipes from getting up between them, it
is very certain that this hot air would be forced to
impinge againft the fhelf, and run along the under
fide of 1t, to the hither end of the Roafter. The
only queftion remaining, and which can only be
determined by experiment, 1s, whether this hot air
‘would heat the fhelf fuficiently, or to that tem-
-perature which is neceflary, in order that the iron
may throw off thofe calorific rays which are
wanted.

If this fhelf were covered above with a pavement
of tiles, or if it were conltructed of two fheets of
iron placed parallel to each other, at the diftance

~ of about one inch, turned in, or made difhing
at their edges, and feamed together at their ends
and fides in fuch a manner as to confine the air
fhut up between them, either of thele contri-
vances, by obftruéting the heat in its paflage
- through the fhelf, would promote its accumulation
 at its under furface, which would not only increafe
the intenfity of the radiant heat where it'Is want-

'ﬂd,
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ed, but, by diminithing the quantity of hc.'a."f
which paffes through the fhelf, would be verj'“
ufeful when any thmg 15 placed on it in order
to be baked.

Whenever a fhelf 1s made in a Roafter; whether
it be fituated above the dripping-pan or below it,
I think it would always be found advantageous
to conftruct it in the manner here defcribed, viz.
of two fheets of iron, with confined air between
them; or perhaps it may be ftill better to fill
this cavity with finely pulverized charcoal. The
additional expence of conftruing the fhelves of
Roatters in this manner would be but trifling ; and
the paflage of the heat through them, which it is
always dcfirable to prevent as much as poffible,
will, by this fimple contrivance, be greatly ob-
ftructed. If the lower fhelf be fo conftructed, it
will no doubt be found very ufeful in preventing
the tco quick evaporation of the water in the

“dripping-pan.

Of warious alterations that have been made in the

Jforms of Roafters, ard of the advantages and
difadvantages of eack of them.

Tue blow-pipes of all the Roafters that were
conftructed, till very lately, were made to pafs
round to the farther end of the Roafter ; and after
forming two right angles each, they entered the
Roafler, in an horizontal direction, juft above the
level of the brim of the dripping-pan, in the
manner reprefented in the figure 19..

- The
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The figure 20 fhows the manner in which the
blow-pipes have been conftructed of late.

The advantages of the former conftruction were,
a great length of tube, and confequently a greater
effect on that account; and a good direttion to
the current of hot air: the difadvantages were, the
difficulty of removing the tubes to repair them,
without unfetting the Roafter; and the difficulty
of procuring blow-pipes of this form, of caft iron s
and laftly, the great depth of {pace that was re-
quired for fetting the Roafter.

The advantages of the blow-pipe, reprefented in
figure 20, have already been noticed. The difad-
vantage from want of length, is compenfated by a
{mall increafe of diameter. When this blow-pipe
1s faftened to the Roafter, its flanch is covered
with a cement, and the vertical end of the pipe
being introduced into the Roafter, through the
circular hole in the bottom of it, which 1s made
to receive it, a flat iron ring, covered with cement
on its under fide, 1s then flipt over the end of the
tube within the Roafter, and a key of iron, in the
form of a wedge, being pafled through both fides
of the tube, in holes prepared to receive it, by
dniving this wedgelike key with a hammer, the
ring 1s forced downwards, and at the {ame time the
flanch of the blow-pipe is forced upwards againft
the bottom of the Roafter, by which means the
blow-pipe is firmly fixed in its place, and the ce-
ment makes the joinings air-tight. By removing
this key, the pipe may at any time be removed
without deranging the Roafter.

VoL, 111, M : The
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the fame time, expofing the bottom of the Roafter
to the danger of being f{oon deftroyed, 1n confe-
quence of the accumulation of it, on its paflage
- upwards being prevented ; 1t occurred to me, that
if the bottom of the Roafter were covered with a
fhallow iron pan turned upfide down, with a row
of holes from fide to fide at the farther end of it,
and if a certain quantity of frefth air could occafion-
ally be admitted under this inverted pan; this
cold air, on coming into contat with the bottom
of the Roafter would take off the heat, and be-
coming {pecifically lighter on being heated, would
pafs upwards through the holes at the farther end
of this pan into the Roafter, ferving at the fame
time three ufeful purpofes, namely, to defend the
dripping-pan ;—to cool the bottom of the Roafter;
—and to affift in heating the 1nfide of the Roafter,
above, where heat 1s moft wanted. This invention
was put in practice, and was found to anfwer very
well all the purpofes for which it was contrived.
It was likewife found, that with proper manage-
ment the current of heated air from below the
inverted pan might be {o regulated, as to roaft meat
very well without making any ufe of the blow-
pipes; and confequently that Roafters might be
- conftru&ed without blow-pipes.

As the fubflitution of the contrivance above
defcribed in licu of the blow-pipes would fimplify
the conftruction of the Roafter very much, and
enable tradefmen to afford the article at a much
lower price, I took a great deal of pains.to find out

M 2 whether
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whether a Roafter on this fimple conftruéion could
be made to perform as well as thofe which are
made with blow-pipes. 1 caufed one of them to
be put up in my own houfe, and tried 1t frequently;
and I engaged feveral of my friends to try them ;
and they were found to anfwer {fo well, that I ven-
tured at length to recommend it to manufaturers
to make them for fale. As they were called
Roafters, and as they coft little more than half
what thofe with blow-pipes were fold for, many
perfons preferred them on account of their cheap-
nefs, and more than two hundred of them have al-
ready been put up in different parts of the country,
and I am informed that they have anfwered to the
entire fatisfaction of thofe who have tried them.

Although they are undoubtedly inferior in fome
refpefts to Roafters which are furnifhed with
blow-pipes, meat may, with a little care and at-
tention, be roafted in them in very high perfection;
and as nothing can pofibly anfwer better than
they do for all kinds of baking, they will, [ am
perfuaded, find their way 1n due time into common
ule. ' 8

Roafters on this fimple conftrution (without
blow-pipes) which I fhall call Roafting Ovens, were
at firft made with flat bottoms, but of late they
have been made cylindrical ; and as I think the cy-
lindrical form much the beft in many refpe&s, I 1
fhall give a defcription of one of them. :

Figure 21 reprefents a front view of a cylindﬂ':a-' &

cal Roafting-Oven with its door fhut. - The front |

end
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end of the large cylinder, which conftitutes the
body of this oven, inftead of being turned over a
{tout wire, is turned outwards, and rivetted to a
flat piece of thick fheet iron, which in this figure
15 diftinguifhed by vertical lines, and which I fhall
call z/e front of the oven.

The door of the oven is diftinguithed by hori-
zontal lines. The general form of the front of the
oven 1s circular; but it has two projeétions on oppo-
fite fides of it, to one of which the hinges of the
door, and to the other the turnbuckles for faftening
it when it is clofed, are faftened. It has another pro-
jection above, which ferves as a frame to the door-
way, through which a bruth 1s occafionally intro-
duced for the purpofc of cleaning the flues. On one
fide of this projection there is a fmall hole, which is
diftinguithed by the letter a, through which the
handle or projecting axis of the circular regifter of
the vent-tube (which is not {een) paffes.

In the body of the oven, at the diftance of half
its femi-diameter below its center or axis, there is
an horizontal {helf, which 1s fixed 1n 1ts place, not
by refting on ledges, or by being rivetted to the
fides of the oven, but by its hither end being
turned down, and firmly rivetted to the vertical
plate of iron, which I have called the front of the
oven. This fhelf, which thould be made double
to preveat the heat from paffing through it from
below, muft not reach quite to the farther end of
the oven: there muft be an opening left, about
one inch in width, between the end of it and the

M 3 farther




164 Of Kitchen Fire-places.

farther end of the oven, through which opening
~ the air heated below the fhelf will make its way
upwards into the upper part of the oven.

From what has been faid, it will be evident that
the hollow fpace below the fhelf we have juft been
defcribing, which I fhall call the air-chamber, 1s
intended to ferve in lieu of the blow-pipes of a
Roafter ; and this office:it will perform tolerably
well, provided means are ufed for admitting cold
air into it, from without, occafionally. This 1s
done by means of a regifter, which is fituated at
the lower part of the vertical front of the Roafter,
a little below the bottom of the door. This re-
gifter is diftinétly reprefented in the figure 21.

Figure 22, which reprefents a vertical fection of
the oven through its axis, fhows the (double) doer
of the Roafter fhut, and the two dripping-pans,
one within the other, ftanding on the fhelf we
have juft been defcribing, and a piece of meat
above them, which is fuppofed fo be laying on a
gridiron placed in the fecond dripping-pan. The
regifter of the air-chamber, below the fhelf, which
fupplies the place of the blow-pipes, 1s reprefented
as being open; and a part of the fteam-tube is
fhown, through which the fleam and vapour' are
driven out of the oven, by the blaft of hot air fmm
the air-chamber,

The cylinder which conftitutes the body of the
oven, is two feet long, and is {uppofed to be of
caft iron. It is caft with a flanch, which projects
outwards about one inch at the opening of the cy-

- - linder,
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linder, by means of which flanch it is attached, by
rivets, to the front of the oven, which, as I have
already obferved, muft be made of ftrong fheet
iron, which may be near one-eighth of an inch in
thicknefs.

As the fhelf 1s not attached to the fides of the
oven, but to its front, the body of the oven need
not be perforated, except in one place, namely,
where the fteam goes oft’; and as the bottom, or
farther end of the cylinder, and the flanch at its
hither end, and the cylinder itfelf, are all caft at
the fame time, and as the form of the oven is
fuch as will deliver well from the mould, 1t appears
to me that the article might be afforded at a low
price, efpecially in this country, where the art of
cafting in iron is carried to fo high a pitch of per-
fection.

The fhelf might eafily be made of caft iron, as
might alfo the dripping-pans and the double door
of the oven; and I fhould not be furprized if
Englifh workmen fhould fucceed in making even
the front of the oven, and the regifter of the air-
chamber, and every other part of the machinery, of
that cheap and moft ufeful metal.

If the fhelf be made of caft iron, to fave the
trouble of rivetting in making it double, it may
be covered by an inverted fhallow pan of caft iron,
and in the bottom of this pan, which will be
uppermoft when it is inverted, there may be calt
two fhallow grooves, both in the direction of the
length of the pan, and confequently parallel to

' M 4 each
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each other, in which grooves (which may be fitu-
ated about an inch from the fides of the inverted

pan) two parallel projections at a proper diftance
~ from cach other, caft at the bottom of the lower
dripping-pan, may pafs. Thefe projections pafling
freely in the grooves which receive them, will ferve
to keep the dripping-pan fteady in its proper di-
rection when it is pufhed into or drawn out of the -
oven. '

To increafe the effect of the air- chamher when
this oven is ufed for roafting meat, a certain quan-
tity of iron wire, in loofe coils, or of iron turnmgs,
may be put into the air-chamber.

The door of the oven, which is very diftinétly
reprefented in the figure 21, fhould be about 19
inchesin diameter, if the oven is 18 inches in dia-
meter within, or in the clear. In this figure
the internal edge or corner of the hither end of
the body of the oven is indicated by a dotted
circle, and the pofition of the fhelf is pmntcd out
by an horizontal dotted line.

In faftening the vertical plate, which ﬁ)rms the
front of the oven, to the projeéting flanch at the -
hither end of the cylindrical body of the oven,
care muft be taken to beat down the heads of the
rivetting nails in front, otherwife they will prevent
the doar of the oven from clofing it w1th that
nicety which is requlﬁte. i

In fetting this Roaffing-Oven, the whole of the
thicknefs of the vertical front of it lhmﬂd he
made. to project f-::rward be:fore the bncki-work

Th'i




Difference of a Roafting-Oven and a Roafler. 167

The fire-place doors, ath-pit, regifter-door, damper
in the chimney, &c. fhould be fimilar in all re-
{pets to thofe ufed for Roafters; and the flues
fhould likewife be conftructed in the fame manner.

I have been the more pqltlcular In my defcrlp-
tion of this Ra@"?nrg-Omu, becaufe I think 1t bids
fair to become a mofl ufeful implement of cookery.
As an oven it certainly has one advantage over all
ovens conftructed on the common principles,
which muft give it a decided {fupenority ; by
means of the air-chamber and the fteam-tube it
may be kept clear of all ill-fcented and noxious
fumes, without the admiffion of cold air,

Of the Dgﬁerenff between a Roafting-Oven and ¢
Roaffer,

Frowm the account of the Roafting-Oven that
has juft been given, 1t might be 1magined that it
pofleffes all the properties of the Roafter, and in
the fame degree; but this is not the cafe. The
eflential difference between them is this; the blow-
i}ipes of the Roafter being furrounded by the
flame on all fides, they are heated above as well as
~ below, and the air in pafiing through them is much
more expofed to the heat than it is in paffing
through the air-chamber of the Roafting-Oven,
The particles of air which happen to come into
conta&t with the bottom of the oven will of
cc-uri'e be heated ; but if, in confequence of their
acquirf:d llghtm:fs on btlng heated, thf:]r nife up-

wards
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CHAPTER VI

Of the ufefulnefs of fmall Iron Ovens, and of the beft
methods of confiruiing them, and managing then —=
Reafons why they have not fucceeded in many cafes
where they have been tried—Ovens may be ufed for
other procefles of cookery befides baking—Curious
refults of fome attempts to boil meat in an oven—
Explanation of thefe appearances—Conjectures re-

: [pecting the origin of Jome national cuftoms.

N the Firft Part of this Tenth Effay, I recom-

mended {mall iron ovens for cottagers, and nefts
of {mall ovens for the kitchens of large families ;
and I have had occafion to know fince, that
feveral perfons have adopted them. [Ihave likewife
been made acquainted with the refults of many of
the trials that have been made of them, and with
the complaints that have been brought againft
them. As I am more than ever of opinion that iron
ovens will always be found ufeful when they are
properly conftruc¢ted and properly managed, I
{hall 1n this place add a few obfervations to what I
have already publifhed concerning them.

And in the firft place I muft obferve, that a
fimall iron oven ftands in need of a good door;
~ that is to fay, of a door well contrived for con-
fining heat ; and the {maller the oven 1s, fo much

the
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the more neceflary is it that the door ﬂmuld be
good.

The door muft not only fit againft the mr:mth
of the oven with accuracy, but it muft be com-
pofed of materials through which heat does not
eafily make its way. '

Anoven door conftruted ofa fingle thect of plate
wron, will not anfwer, however accurately it may be
made to fit the oven, for the heat will find its
way throughit, and it will be carried off by the cold
air of the atmofphere, which comes into contaét
with the outfide of it. The bottom of the oven
may be made hot by the fire under 1t ; but the top
and fides of it cannot be properly heated, while
+here is a continual and great lofs of heat through
its door. But an oven, to perform well, muft be
yery equally heated in every part of it. oo

If the flame and {moke of the fire be made to
furround an oven on every fide, and if the fire be
properly managed, there can be no difficulty in
heating an iron oven equally, and of keeping it at
an equal temperature, provided the lofs of heat b}r 4
and through the door be prevented. -

If the door be conftruted of fheet 11'{}11, it
muft-either be made double, or it muft be coz | 1
vered on the outfide with a pannel of wood.
By a double door, 1 do not here mean zwo doors,
but one door conftruéted of two fheets or plates
of iron, placed parallel to and at a certain dif-
tance from each other; and fo conftruéted, that
the air which is between the two plates may be |
fhut up and confined, The two plates or fheets
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of iron, of which the double door of an oven is
made, muift not touch each other, except at their
edges (where they muft join in order to their being
faftened together) for were they to lic one flat upon
_ the other, the heat would pafs too rapidly through
them, notwithftanding there being two of them ;
but it is not neceflary that they thould be farther
afunder than an inch, or an inch and an half. One
of the plates may be quite flat, and the other a
little convex. The end of the oven muft be made
quite flat, or level, fo as to be perfectly clofed by a
flat furface placed againf it. The door is that flat
furface ; and the greateft care muft be taken that it
apply with accuracy, or touch the end of the oven
in every part, when it is prefled againft it; for if
any opening be left, efpecially if it be near the top
of the oven, the hot air in the oven will not fail
_to make its efcape out of it.

It never thould be attempted to make the door of
an oven or of a clofed fire place fit, by caufing it to
fhut into a rabbet. That is a very bad method ; for
befides the difficulty of executing the work with

- any kind of accuracy, the expanfion of the metal
with heat 1s very apt to derange the machinery,
when the door is fo conftructed.

From what has been faid of the neceflity nf
caufing the door of an oven to fit with accuracy,
it 15 evident that care muft be ufed to place its
hinges properly ; and I have found, by experience,
that {uch a door is clofed more accurately by two

- turn-buckles, placed at a proper diftance from
each other, than by a fingle latch. I beg pardon for
repeating what has already been faid elfewhere.
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& ]
¢ contributes any thing to the heat generated;
“ and that all the reft of the air that finds its way
“ into and t/rongh a fire-place, 1sa thief, that fteals
“ heat, and flies away with it up the chimney.”

The draft occafioned by a fire in a clofed fire-
place being 1NTo THE cHIMNEY and not 1into the
fire, cold air is as much difpofed to ruth in over the
fire, as through it, and it violently forces its way into
the hot fire-place by every aperture, even after all
the fuel is confumed, carrying the heat away with'
it up the chimney and into the atmofphere. It
even makes its way between the bars of the grate
whenever they are not quite covered with burning
fuel : hence it appears how neceffary it is to make
the grate of a clofed fire-place fmall, and to give to
that part of the fire-place which 1s deftined for
holding the fuel, the form of an inverted truncated
cone or pyramid, or elfe to make it very deep in
proportion to its length and width.

But the prevention of the air from finding its
way through the fire-place without coming into
contact with the burning fuel, is not the only ad-
vantage that 1s derived from conftruéting clofed
fire-places 1n the manner here recommended ; it
ferves alfo to increafe the intenfity of the heat in
~ that part of the fire-place which contains the fuel,
which tends very powerfully to render the combuf-
tion of the fuel complete, and confquently to aug-
ment the quantity of heat generated in that pro-
‘cefs. '

To prevent the bottom of the oven (or boiler)

' from
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from being too much affefted by this intenfe heat,
nothing more is neceflary than to make the fire-
place fufficiently finafl, and to place it at a ﬁ.ifﬁcient
diftance below the bottom of the oven. It will be
indifpenfably neceffary however with fuch a (fmall)
fire-place, fituated far below the bottom of an oven,
to keep the fire-place doer we// clofed, otherwile {o
much cold air will rufh 1n over tke fire, that it will
be quite impoffible to make the oven hot.

I have found by recent experiments, that a fire-
place in the form of an oblong {quare or prifm, fix
inches wide, nine inches long, and fix inches deep,
is {fufficient to heat an iron oven 18 inches wide,
24 inches long, and from 12 to 15 inches in height;
and that the grate of this fire-place fhould be
placed about 12 inches below the bottom of the
oven. More effetually to prevent the fire from
operating with too much violence upon any one
part of the bottom of the oven, the brick-work may
be {o floped outwards and upwards on every fide
from the top of the burning fuel to the extreme
parts of the fides and ends of the bottom of the
oven, that the whole of the bottom of the oven
may be expofed to the diret rays from the fire.

In fome cafes I have fuffered the flame to pafs
freely up both fides of the oven to the top of it,
and then caufed it to defcend by the end of the
oven to the level of its bottom, or rather below it,
and from thence to pafs off by an horizontal canal
into the chimney ; and in other cafes I have caufed
it to pafs backwards and forwards in horizontal

canals

h'i‘ el L.'r-___ B
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canals by the fides of the oven, before I permitted
it to go off into the chimney. | Either of thefe me-
thods will do very well, provided the {moke be made
to defecend after it has left the top of the oven, till it
reaches below the level of the bottom of it, before
it is permitted to pafs off into the chimney; and
provided the canal by which the fmoke pafles off
be furnithed with a damper.

In fetting an oven provifion {hoyld be made, by
leaving holes, to be ftopped up with ftoppers, for
occafionally cleaning out all the canals in which the
{moke is made to circulate ; and in order that thefe
canals may not too often be ¢hoaked up with foot,
they fhould never be made lefs than two inches wides
even where they are very deep or broad ; and where
they are not more than four or five inches deep,
they fhould be from three to four inches wide,

otherwife they will be very often choaked up with
{oot.

To clean out the flues of an Oven, Roafter, or -

large fixed boiler, a {trong cylindrical bruth may be
ufed, which may have a flexible handle made of
three or more 1ron wires, about % or %~ ofan inch in
diameter, twifted together.

Holes clofed with fit ftoppers muft of courfe be
left in the brick-work for occafionally cleaning out
thefe flues.

If the iron door of an oven be made double, the
outfide of 1t may with fafety be japanned black or
white, which will prevent its rufting, and add much
to the cleanline{s and neatnefs of the appearance of
the kitchen.

VOL. I11. N Thefe
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Thefe details may by fome be thought ununpor-
+ant and tirefome ; but thofe who know how much .
depends on minute details in the introduction of
new mechanical improvements, will be difpofed to
excufe the prolixity of thefe defcriptions. wifh{
could make my writings palatable to the generality
“of readers, but that I fear is quite impoffible. . My
* fubjedts are too common and too humble to excite
their curiofity, and will not bear the high fc&fumng i
'to which modern palates are accuftomed. |
. A great difadvantage under which T lahnu: is,
‘that of thofe who mig/z profit moft from my writ-
ings, many will #ot read, and others camnot. . a0

But to return to'my fubject. To fave expence,
{mall ovens for poor families may be clofed with
flat {tones, or withvtiles ; and the firesplace door for
{uch an oven, and its ath-pit regifter; may be made
of common’ bricks plactd edgewife, and made to |
{lide ag:un{’c thofe openings. tout.

There is a circumnftance refpeéing the- liron
ovens I am defcribing, which is both curious and
important. The fire-place for an oven of the {fmall-
‘eﬁ fize fthould be nearly as capacious as one which
is deftined for heating a much larger oven; and I
have found by repeated experiments, that a neft of
four {mall ovens, fet together, and heated by the
{ame fire, will require but very little more fuel to
heat them than would be neceffary to heat one of
them, were it {et alone. An attentive confideration
of the manner in which the heat is applied—of the
~fmallnefs of the quantity, in all cafes, that is ap~
plied to the heating of the contents of the oven—

ceand
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and the much greater quantity that is expended in
heating the fire-place and the flyes, will enable us
to account for this curious fa&, ina manner that is
perfeétly philofophical and fatisfactory.

A cottage oven, 11 inches wide, 1o inches high,
and 16 1mthes long, will require a fire-place five
inches wide, five inches hi'gh, and feven inches long;
and for four of thele ovens, fet together in a neft,
the fire-place need not be more than fix inches
wide, fix inches high,- and eight inches long.

I have in my houfe at Brompton two iron ovens,
each 18 inches wide, 14 inches high, and 24 inches
long, fet one over the othet, and hedted by the fame
fire ; and their fire-place is only fix inches wide, fix
inches high, and nine inches long.

If the fire-place of an iron oven be properly con-
ftructed; and if the fire be properly managed, it is
almoft incredible how {mall a quantity of fuel will
anfwer for heating the oven, and for keeping it hot.
But if the fire-place door be allowed to ftand open,
and a torrent of cold air be permitted to rufh into
the  fire-place and through the flues, it will be
found quite impoffible to heat the oven properly,
‘whatever may be the quantity of fuel confumed
nder it ; and neither the baking of bread, nor of
pies, nor any other procefs of cookery, can be per-
formed in it in a fuitable manner.

A very mioderate fhare indeed of ingenuity is
required in the proper management of a.fire in a
clofed fire-place, and very little attention; and as
it réquires no bodily exértion, but faves labour, and
o N 2 expence,
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expence, and anxiety ; and as moreover it is an in-
terefting and amufing occupation, attended by no
difgufting circumftance, and productive of none
but pleafing, agreeable, and ufeful confequences 3
we may, I think, venture to hope, that thofe preju-
dices which prevent the introduction of thefe im-
provements, willin time be removed.

It 1s not ubﬁlnacy, 1t is that apat/iy which fal-
lows a total corruption of tafte and morals, that is

an incurable evil ;—for that, alas! there is no re-

medy, but calamity and extermination.

Ouvens may be ufed in boiling and flewing, a.md a{;’b i
Warming rooms. |

TuerE are {o many different ways in which the
heat neceflary 1n preparing food may be applied,
that it would not be furprifing if one fhould fome-
times be embarrafled in the choice of them; and
I am not without apprehenfion, that I may em-
barrafs my readers by defcribing and recommend-
ing {o many of them. The falt is, the}; all have
their different kinds of merit, and in the choice
of them regard muft always be had to the exift-
ing circumftances. 423

Defirous of contriving a. ﬁra-place on a&ﬁmE}La
a conftrucion as pofiible, that fhould ferve at the
fame time for heating a room, and for the per-
formance of all the common procefles of cookery
for a fnall family, and which moreover fhould

~ not.

5
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not be expenfive, nor require much attendance, I
caufed four {fmall iron ovens to be fet in the open-
ing of a common chimney fire-place. Thofe ovens,
which were conftructed of fheet iron, and were fur-
nithed with doors of the fame fheet iron, each co-
vered with a pannel of wood to confine the heat,
were 16 inches long, 11 inches wide, and 10 inches
high “each ; and they were fet in brick-work in
fuch a manner, that the fronts of the doors of the
ovens being even with the fide of the room, the
original opening of the chimney fire-place, which
was large, was completely filled up. Thefe ovens
were all heated by one {mall fire, the clofed fire-
place being fituated about 12 inches below the
level of the bottoms of the two lowermoft ovens,
and perpendicularly under the divifion between
them, and the paflage into the ﬁre-plur:: was clofed
by a fit {topper. :

From this defcription, it will not be difficult
for any perfon who has perufed the preceding
chapters of this eflay, to form a perfect idea of this
arrangement ; and 1t 1s equally eafy to perceive,
that had not the open chimney fire-place, in which
thefe four ovens were fet, been very large, I thould
have been under the neceflity of enlarging it, or at
leaft of raifing its mantle, in order to have been
able to introduce thefe ovens, and {et them at pro-
per diftances from each other.

I fhall now proceed to give an account of the
experiments that were made with this fire-place,

My firft attempt was to warm the room by

' N 3 means
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that the tin on its handle had been melted, and had
fallen down in drops, which refted on the body of
the kettle below, where they had congealed, having
been cooled by the water in the kettle.

This difcovery convinced me that I thould not
fail of obtaining in thefe ovens any degree of heat
that could poffibly be wanted in any culinary pro-
cefs whatever: 1t fhowed me likewife that degrees
of temperature, much higher than that of boiling
water, may exift in a clofed oven in which water 15
boiling ; and it {eemed to indicate, that all the dif-
ferent culinary procefles of boiling, {tewing, roaft-
ing, and baking, might be carried on at the fame
time in one and the fame oven. Subfequent expe-
riments have fince confirmed all thefle indications,
and have put the fats beyond all doubt. Thefe
falts are certainly curious, and the knowledge of
them may lead to ufeful improvements; for they
may enable us to fimplify very much the imple:
ments ufed in cookerty. '

Having found that I could boil water in my
{mall ovens, my next attempt was to boil meat in
them. I put about three pounds of beef, in one
compact lump, into an earthen pot, and filling the
pot to within about two inches of its brim with cold
water, I fct it 1n one of the lower ovens, fhutting
the door of the oven, and keeping up a fmall fteady
fire in the fire-place. In about two hours and
three-quarters the meat was found to be fufficiently
boiled ; and all thofe who partook of it (and they
were not fewer than nine or ten perfons) agreed in
Lo p N 4 | thinking
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thinking it perfectly good and uncommonly favory.
On my guard againft the illufions which frequently
are produced by novelty, I fhould have had doubts,
refpeéting the reality of thofe fuperior qualities
afcribed to this boiled beef, had not an uncommon
appearance in the water in which it had been boiled
attratted my attention. This water, after the meat
had been boiled in it, appeared to be nearlyas
tranfparent and as colourlefs as when it was brought
from the pump. It immediately occurred to me,
that this effect could be owing to nothing elfe but
- to the ftate of perfe@ quiet in which the water muft
neceflarily have been during the greater part of the
time it remained in the oven; and to determine
whether this was really the cafe, or not, I made the
following decifive experniment .
Having provided two equal pieces of beef frnm. )
the fame carcale, I put them irnto two Ih:w-pa.n& §
of nearly the fame form and dimenfions; one of
them which had a cover, being conftrutted of
earthen ware, while the other, which had no. caover,: |
was made of copper. T
Into thefe ftew-pans I now put equal qua.ntltlea 2
of water, with this difference however, that while
the water put into the copper ftew-pan was cold,
that put into the other was boiling hot. A f{mall
fire being now made in the fire-place, thefe twa
ftew-pans, with their contents, were intreduced
into the two lower ovens. The earthen ftew-pan
was fet down upon a ten-inch tile, which had pre-~
vioufly been placed in the oven, to ferve as g
{upport
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{upport for it, in order to prevent the bottom of
the ftew-pan from coming into immediate contact
with the bottom of the oven, and the door of that
oven was fhut; but the copper ftew-pan was fet
down immediately on the bottom of its oven, and
the door of that oven was left open during the
whole time the experiment lafted.

At the end of three hours, the ftew-pans were
taken out of the ovens, and their contents were
examined. The appearances were juft what I ex-
pected to find them. The meat in each of the
ftew-pans was fufficiently boiled, but there was
certainly a very ftniking difference in the appear-
ance of the liquor remaining in the two utenfils;
and if I was not much miftaken, there was a {enfi-
ble difference in the tafte of the two pieces of meat ;
that boiled in the earthen ftew-pan being the
moft juicy and mof favory. The water remaining in
this veflel—and little of it had evaporated—was
ftill very tranfparent and colourlefs, and nearly
taftelefs, while the liquor in the copper ftew-pan
was found to be a rich meat-broth.

The refult of this experiment recalled very force-
ably to my recollettion a difpute I had had feve-
ral years before, in Germany, with the cook of a
friend of mine, who, at my recommendation, had
altered his kitchen fire-place; in which difpute
I now faw I was in the wrong, and {eeing it, felt a
defire more eafy to be concelved than to be de~
{cribed, to make an apology to an innocent per-
fon whom I had unjuftly fufpected of wilful mif-

reprefentation.
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reprefentation,  This woman (for it ‘was a '
cook) on being repeatedly reprimanded for ﬁznﬂq %2,
ing to table a kind of foup of inferior - ‘quality,
which, before the kitchen was altered, ﬁlﬁwhﬂ-d-#lmi' i
ways been famous for making in the higheft per-
fection, perfifted in declaring that fhe could not
make the fame good rich foup in the new fathions
ed boilers (fitted up in clofed fire-places, and
heated by {mall fires) as fhe ufed to make in the
old boilers, fet down upon the hearth befurga g;g«g; ;
roaring wood fire. i
The woman was perfec‘itly in the rlght* ,Tn ma.kg
“a rich meat {bup, the juices muft be wathed out
of the meat, and intimately mixed with the water;
and this wafhing out in boiling muft be greatly
facilitated and expedited by the continual and
rapid_motion into which the contents of a boiler
are neceﬂ'a,nl}r thrown when heat is a,ppl;éd;]tﬂfnnq &
fide of it only, e{i}m:all}r when that heat is fuffi-
ciently inten{e to keep the liquid, Eﬂngtllpudlg}bp;‘h:
ing with vehemence. I ought, no doubt, to have
torefeen this ; but hcrw diflicult is it to forefee any.
thing|-—It is much eafier to explain than to {
predict. i b gl
If it be admitted that fluids in. m:cqv;ng and
giving, of heat are nf:ccﬁ'arll}r thrown into internal
motions, in_confequence of the changes of {pecific
gravity in the particles of the fluid, occafioned by
1hc altcration of their temperatures, we fhall be 1
able to account, in a manner perfectly fatisfactory,
a0t GHI) for the appaa.rapgw‘ob&rwduq the expes
o riments

-
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| yiments above mentioned, and for the {uperior
" richnefs of the foup made by the Bavarian cook in
| her boiler, but alfo for feveral other curious
falts. | ‘

.~ When the copper ftew-pan, containing cold
‘water and a piece of meat, was put into an iron
oven, heated by a fire fituated below it, as the
bottom of the oven on which the ftew-pan was
-placed was wvery hot, the heat pafling rapidly
through the flat bottom of this metallic utenfil, com-
municated heat to the lower ftratum of the water,
which, becoming {pecifically lighter on being thus
heated was crouded out of its place, and torced
upwards, by the fuperincumbent colder and con-
i'equently heavier llund :—This neceflarily occa-
;caf oned a motion in every part of the fluid, and
| ¥h15 motion muft have been rapid in proportion as
| ;the communication of heat was rapid; and it is
ewdent that it could never ceafe, unlefs all the
water in the [tew-pan could have acquired and
Preﬁ‘;rvﬁd an equal and a permanent temperature,
- which, under the exifting circumitances, was im-
pufﬁble, for as the door of the oven was left open,
tha upper furface of the water was continually
cmled by giving of heat to the cold atmofphere,
| whlch rufhing into the oven, came into conta&
| '!:vith it; and asf{oon as the water was made boiling
| hot, an internal motion of another kind was pro-
| duced in it, in confequence of the formation and
‘efcape of the fteam ; which laft motion was like-
mfe raptd and viclent in propor tion to the ra-

pudity
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pidity of the communication of heat. Hence we
fee that the water in the copper ftew-pan muft have
been in a {tate of continual agitation from the time
it went into the oven till it came out of it; and
the ftate in which this liquid was found at the end
of the experiment, was precifely that which might
have been expefted, on a fuppofition that thefe
motions would take place. Let us now fee what,
agreeably to our afflumed principles, ought to have
taken place in the other {tew-pan.
In this cafe its contents having been nearly boil-
ing hot when the ftew-pan was put into the oven, .
and the door of the oven having been kept clofed,
and the ftew-pan covered with its earthen cover,
and the ftew-pan being moreover earthenware,
which fubftance is a very bad conduétor of heat,
and being placed, not immediately on the bottom
of the oven, but on a thick tile, every circumftance
was highly favourable, not only for keepmg up the
equal heat of the water, but alfo for preventing it
from receiving additional heat fo rapidly as to
agitate it by boiling. There is therefore every rea-
ﬁm to think that the water remained at reft, ur";
nearly {o, during the whole time it was in the oven:
and the tranfparency of this fluid, at the end of the
experiment, indicated that little or none of the
juices of the meat had been mixed with it.
~ When the Bavarian cook made foup in her own
way, the materials (the meat and water) were put
into a tall cylindrical boiler, and this boiler was
{et down upon the hearth agaimf a woed fire, in
3 ~ fuch
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fuch a manner that the heat was applied to one fide
only of the boiler, while the other fides of it were
expofed to the cold air of the atmofphere ; confe-
quently the communication of the heat: to the
water produced 1n it a rapid circulatory motion ;
and when the water boiled, this motion became
ftill more violent. And this procefs being carried
on for a confiderable length of time, the juices of
the meat were {o completely wafthed out of 1t, that
what remained of it were merely taftelefs fibres s
but when the ingredients for this meat {foup, taken
in the fame proportions, were cooked during the
fame length of time in a boiler fet in a clofed fire-
place, and heated by a {mall equal fire ; this mo-
derate heat being applied to the boiler on every
fide at the {ame time, while the lofs of heat at
'~ the furface of the liquid was effectually prevented
by the double cover of the boiler, the internal
motions in the water, occafioned by its receiving
heat, were not only very gentle, but they were fo
divided into a vaft number of feparate afcending
and defcending {mall currents, that the mechani-
cal effects of their impulfe on the meat could
hardly be fenfible ; and as the fire was {o regulated
that the boiling was never allowed to be at all
vehement (the liquid being merely kept gently
fimmering) after the contents of the boiler were
once brought to the temperature of boiling, the
currents occafioned by the heating ceafed of
' courfe, and the liquid remained nearly in a ftate
of reft during the remainder of the time that the

procefs
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procefs of cooking was continued ; the ‘ﬁf}up |
found to be of a very inferior quality, but oh"f )
other hand the meat Was uncommonly juicy and
favory. " - "*"h
Thefe minute mveﬁigatmns tnay pt:rhaps by --
tirefome to fome readers ; but thofe who feel t .
importance of the fubject, and perceive the infini '-:‘-
advantages to the human f{pecies that might by
derived from a more intimate knowledge of t
feience of preparing food, will be difpofed té‘f@
gage with cheerfulnefs in thefe truly intereftin 3
and entertaining refearches : and fuch rea.der&, ﬂ
{fuch only, will percewe that it has not beén v
out defign, that in chapters devoted to the e’-ﬁp
nation of fubje&s the moft humble, I have f
quently introduced - obftrufe phii@f@}}hﬁ!&i
ﬁalc:hea, and thre refults of prﬂfuund 1H&ed'
tion. bl it
I am not unacquainted with the manﬂm‘df
age. T have lived much in the world; ‘and- 11
{tudied mankind attentively ; and am’ ﬁ:.ll'y aw.
‘of all the difficulties T have to encounterin the
purluit of the great object to which T haw'e de-
- voted myfelf. I am even fenfible, fully fenf ...rr‘
of the dangers to which 1 ex]_::n{': myﬁﬂfa——in’f nr_ir
felfifh and fufpicious age 1t 1s hardly pnﬁbl&' H
ftice thould be done to the purity of my motives;
juftice purity ¥
and in the prefent ftate of fociety, when fo f
who have leifure can bring therafelves to tike
trouble to read any thing except 1t be for n:i -

amufement, I can hardly expec to engage atten
tion

i
o]
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tion. I may write ; but what will writing avail if
‘nobody will read. My bookfeller, indeed, will
not be ruined, as long as it thall continue to be
faflionable to have fine libraries. But my objetk
will not be attained, unlefs my writings are read ;
and the importance of the fubjeits of my mvefli-
gations are felt. '

Perfons who have been fatiated with indulgences
and luxuries of every kind, are fometimes tempted
by ‘the novelty of an untried purfuit. My beft
-endeavours fhall not be wanting to give to the
objects I recommend, not only all the alluring
charms of novelty, but alfo the poweriof procuring
a pleafurf: as new, perhaps, as it ds pure and
lafting.
~ How mught I exult, could I but fur:-::ead fo far
as to make at fafkionable for the rich to take the
trouble to chufe for themfelves thofe enjoyments
which their money can command, inftead of be-
_ing the dupes of thofe tyrants, who, in the garb of
Afubmiffive fawning flaves, not only plunder them

~in the moft difgraceful manner, but render them
at the fame time perfectly ridiculous, and fit for
‘that deftrution which 1s always near at hand,
when good tafte has been driven quite off the
{tage.

- Whenl fee, in the capital of a great country, in
‘the midft of fummer, a coachman fitting on a

- coach-box, drefled ina thick heavy great coat with
fixteen capes, I am not furprized to find the coach
“door furrounded by a groupe of naked beggars.
. We




150 Of Kitchen Fire-places.
We fhould tremble at fuch appearances, did

not the fhortnefs of life, and the extreme levity of -

the human charaéter, render us infenfible to dan-

gers while at any diftance ; however great, and im- -

pending, and inevitable they may be.
But to return from this digreffion.

It is frequently ufeful, and is always amufing,

to trace the differences in the cuftoms and ufages

of different countries to their caufes, The French

have for ages been remarkable for their fondnefs
for foups, and for their fkill in preparing them : now

as national habits of this kind muft neceflarily ori-

ginate at a very early period of fociety, and muft

depend on peculiar local circumftances, may not

the prevalence of the cuftom of eating foup in

France be afcribed to the open chimney fire-places

and wood-fires, which have ever been common in

that country ? P -
It is certain that in the infancy of fm:iety‘, be-

fore the arts had made any confiderable progrefs,
families cooked their victuals by the fame fire

which warmed them. Kitchens then were not
known ; and the utenfils ufed in cooking were ex-
tremely fimple, an earthen pot perhaps fet down

before the fire. We have juft feen, that with fuch

an apparatus, {oups of the very beft qualities would
naturally be produced; and it is not furprizing,
that a whole nation fhould acquire a fondnefs for

a {pecies of food, not only excellent in its kind,

but cheap, nutritious, and wholefome, and cafily
prepared.

Had
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Had coals been the fuel ufed in France, it 13
not likely that foups would have been fo generally
adopted in that country ; for a common coal fire
is not faveurable for making good foups ; although
with a little management the very beft foups may
be made, and every other procefs of cookery be
performed, in the kigheft perfection, with any kind of
fuel.

When the frience of caﬂker}' is once well un-
derftood, or an intimate knowledge is acquired of
the precife nature of thofe chemical and mecha-
nical changes which are produced in the various
culinary procefies, we may then, and not till then,
take meafures with certainty for improving the
_art of preparing food. Experience, unaflifted by
' {cience, may lead, and frequently does lead to
ufeful improvements; but the progrefs of fuch
improvement 1s not only flow, but vaciliating, un-
certain, and very unfatisfactory. On that account
no doubt, it is, that men of {cience have in all
ages been refpef’tﬁd as valuable members of
fociety.
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ESSAY X.—PART IIL

CH AP “VIL

Of the Conflruclion of Boilers, Stew-pans, tc.—Choice
of the Material for Conflruéling Kitchen Utenfils—
Objections to copper—Iron much lefs unwholefome—
Of the attempts that have been made in different
couptries to cover the furface of iron boilers with

an enamel—Of earthen ware glazed with falt—
Stew-pans and [auce-pans of that fubflance recom-
mended—Kitchen utenfils of earthen ware may be
covered and protected by an armour of fheet-copper
—Wedgewood's ware, unglazed, wonld anfwer very
well for kitchen utenfils— Direlions for confiruéting
Sflew-pans and fauce-pans of copper in fuck a manner
as to make them more durable, and more eafy to be
kept clean—Thefe utenfils are frequently corroded
and deflroyed by the operation of what has been
called the Galvanic imfluence—Of the Conflruélion
of Covers for kitchen boilers, flevw-pans, &e.

HE choice of the materia/ to be ufed in con-

A {tructing kitchen boilers, ftew-pans, &c. is a
matter of fo much importance, that [ cannot pafs
it over in filence; though I am very {enfible that
- all I can offer on the fubjet will not be {ufficient
P2 to
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to remove entirely the various difficulties I fhall.
be obliged to point out.

The obijects principally to be had in view, in the
choice of materials to be ufed in the conftruftion
of kitchen utenfils are, whelefomene{s—cheapnefs
—and durability. The material moft commonly
ufed for conftructing kitchen boilers and fauce-pans
is copper; but the poifonous gualities of that

and diffolved by the acids which abound in thofe
fubftances that are ufed as 'food, has long been E
known and lamented; and numerous attempts
have been made to prevent its deleterious effects,
by covering its furface with tinand with other me-
tallic {fubftances, and with various kinds of varnith
and enamel ; but none of thefe contrivances have
completely anfwered the purpofe for which they
were defigned. '

The method which has been found to be moft
effeGtual is, to keep the copper utenfils well tinned,
or to tin them afrefh as often as the copper begins
to appear, and this is what is now commonly prac-
tifed; but fill it were to be wifhed that fome
#ood fubititute might be found for that unwhole- |
fome metal. i

Iron has often been propofed; and though it is
more liable to be corroded even than copper, yet
as the ruft (oxide) of ironis not poifonous, though
it changes the colour of {ome kinds of food that
are cooked in it, and in {fome cafes communicates

. an
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an aftringent tafte to them, it is not thought to
make food unwholefome.

There 1s, however, one precaution, by means of
which the difagreeable effets produced by this
| metal on food, that is prepared in utenfils con-

Mtructed of it, may be very much diminifhed, and
indeed in moft cafes almoft entirely prevented,
efpecially when the utenfil is made of caf iron. If,
inftead of fcouring the infide of iron boilers and
ftew-pans with fand, and keeping them bright,
which notable houfewives are apt to do, in order
that their kitchen furniture may appear neat and
clean, they be fimply wathed and rinfed out with
warm water, and wiped with a foft dith-cloth or
towel, the {urface of the metal will foon become
covered with a thin cruft or coating of a dark
brown colour, refembling enamel ; which covering,
if it be fuffered to remain, and to confolhidate, will
at laft become {o hard as to take a very good
polith, and will ferve very efficacioudly to defend
the furface of the metal from farther corrofion,
and confequently to prevent the food from ac-
quiring that tafte and colour which iron 1s apt to
impart to it.

The procefs by which this covering is gradually
formed, 1s fimilar to that by which fome gun-
{miths brown the barrels of fowling-pieces, and
could no doubt be greatly expedited by the fame
- means which they employ for that purpofe: the
objec had in view i1s likewife the fame in both
cafes, namely, by caufing a hard and impenetrable

P 3 covering
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covering of ruft to be formed on the furface of the
iron, to defend it from a conta& with thofe fub-
ftances whichare capable of diffolving or corroding

it, -or in other words, to prevent the farther pro-
grefs of the ruft.

For iron utenfils defigned merely for fryimg, or

w ol
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cooking in fat; there is an eafy and a very effetual
precaution that may be taken for preventing ruft. = 8

It 1s to avoid putting hot-water into them, and

above all to avoid boiling, or even heating water
in them. They may occafionally be wafhed out

with warm water; but as often as this s done,
great care muft be taken to wipe them perfeétly
dry with a dry cloth before they are put away.

The effetts produced by this management may
be explained in a fatisfattory manner. As fatty
or oily fubftances cannot communicate oxigen to
iron, (with which that metal muft unite in order
that ruft may be formed,) and as they prevent
the approach of other fubftances which could fur=
nifh it (air, water, acids, &c.) as long as the f{ur-
face of the iron is completely covered by them, it
15 evident that no ruft can be formed. But boiling
hot-water, and more efpecially water heated and
actually made to boil in f{uch a veflel, could not
fail to diflodge the fat from the furface of the
metal, and leave it naked and expofed to every
thing that is capable of corroding it,

Kitchen utenfils made of iron may be tinned on
the infide to preferve them from ruft; and this 1s

frequently done.—But even tin, though it be much
lefs
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le(s liable to be diffolved by thofe fubftances which
are ufed in cookery than iron or copper, yet it is
fometimes fenfibly corroded by them, and confe-
quently is taken into the ftomach with our food.

What its effects may be on the human body,
when taken in very {mall quantities, I cannot pre-
‘tend to determine.—In large dofes it is well known
to bea fatal poifon.

That the tin with which the infides of kitchen-
boilers and ftew-pans are covered, is actually cor-
roded in many of the proceffes of cookery, is ren-
dered highly probable by the very fhort time that
fuch a coating lafts, when the utenfil is in daily
ufe ; but I had, not long fince, a {till more ftriking
proof of that fat. Learning by accident from my
cook;, that a difh of which I am very found, (fewed
pears, which I frequently eat with bread and milk
for my fupper,) require three hours boiling, it
occurred to me, that as this procefs was performed
- ina copper ftew-pan, tinned, and as it lafted {o long
a time, the tin might perhaps be attacked, and
fome part of it diffolved by the acid of the pears,
or by that of the fugar which was mixed with
them. In order that I might be able to enjoy my
favourite difh; free from all apprehenfions of being
poifoned, I ordered it to be always prepared in
future in a {tew-pan of porcelain: but feveral of
thefe veffels having been deftroyed 1n a thort time
by the fire, in this procefs, I found myfelf obliged
to abandon this {cheme on account of thefe fre-

P 4 quent
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quent accidents : and I now had recourfe to my
Roafter. | ik
The pears, being previoudly cut in quarters, and
freed from their fkins, {eeds, and cores, were put
with a fufficient quantity of water and fugar, into
a fhallow glafs bafin fitted with a glafs cover, and
this bafin being placed upon a brick, was put
into the Roafter, and a fmall fire being made un-
der it, the water in the bafin was foon brought to
boil, and in lefs than three hours the pears were
found to be {ufficiently done. |
When they were {erved up, I obferved that their
colour was different from what it had always been
before ; and enquiring into the caufe of it, I was
let into a fecret which explained the matter com-
pletely. The cook informed me, that it was ab-
{olutely impoflible to give a beautiful red colour to
ftewed pears without fome metal, and that their
colour would not have been {o fine as 1t was when
they were cooked in porcelain, had not the pre-
caution been taken o boil a pewter [poon with them.
The Reader can eafily imagine how much I was
{urprized at receiving this unexpected information.
This ingenious contrivance is fimilar to one fome-
times ufed in this country—that of boiling fajf-

pence with greens to give them a fine colour.
Several years ago a variety of attempts were
made in Sweden to improve cooking utenfils made
of iron, by covering them on the infide with a
kind of enamel, to protet them from ruft; and
. fing®
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fince that time a confiderable manufacture of caft-
iron boilers and ftew-pans, covered within with
white enamel, was eftablifhed by Count Heinitz,
on his eftate in Silefia; but this {cheme has not
- fucceeded intirely, owing to the difficulty of find-
ing an enamel capable of uniting with iron, the
expanfion of which with heat fhall be {o nearly
equal to the expanfion of iron, as not be liable to
crack and fly off upon being fuddenly expofed to
heat and to cold; and even were 1t poffible to
compofe an enamel that would withftand the
effetts of the heat and the cold, and the blows to
which it would be expofed in the bufinefs of the
kitchen, there would ftill remain a very important
point to be afcertained, which 1s, whether the
matter of which the enamel 1s compoled 75 nos
itfelf of a poifonous nature, and whether there 1s not
reafon to apprehend that it might communicate
its deleterious qualities to the food ?

Lead 1s an eflential ingredient in moft, if not
all enamels, and as its effets are known to be ex-
tremely pernicious to health, under all its various
forms, when taken internally, it would be highly
neceflary to afcertain, by the moft rigid experi-
mental inveftigation, whether the enamel of
kitchen utenfils contains any lead, or other noxious
metals or unwholefome fubftance ; and if this be
the cafe, whether fuch poifonous fubftance be
liable to be corroded and diffolved, or mixed in

any other manner with the food.
; | It
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It is poffible that a poifonous fubftance may Be
fo fixed, on being mixed and united with other
fubftances, as to render it perfeétly infoluble, and
confequently perfectly inert and harmlefs ; but ﬂnﬂ B
the fact ought to be well afcertained before it is
admitted. T

A large proportion of the calx of lead cntar: -;'
into the compofition of flint glafs; yet it is not
probable that flint glafs ever communicates any
thing poifonous to food or drink that is kept in it.
But on the other hand there is reafon to canclude;_-'
that the glazing of common pottery, which is
likewife compofed in part of calx of lead, is not
equally fafe, when earthen veffels covered with it
are ufed as implements of cookery.—In fome
countries the ufe of fuch veflels in the procefles
of boiling and ftewing is forbidden by the laws,
under fevere penalties; and in this country it is
not cuftomary to ufe earthen veflels, {fo glazed,
for preferving pickles, and other {ubftances de-
figned for the ufle of the table, which mntmn -
ftrong acids. i

The beft crlazmg for earthen veflels that are to
be ufed in preparing or preferving food, 1s moft
undoubtedly made with common falt; as this
glazing (which appears to be merely the beginning
of a vitrification of the earth at the furface of the
veflel) is not only very hard and durable, but it is =
alfo perfectly infoluble in all the acids and other
{fubftances in comvmon wufe 1n kitchens; and con«
tains nothing poifonous or unwholefome. g

3 A large '.'
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A large proportion of lead enters into the com-
pofition of pewter ; but 1t has lately been proved
by many ingenious experiments made to afcertain
the fact, that the lead, united to tin, and the other
metallic fubftances that are ufed in compofing
pewter, is incomparably lefs liable to be diffolved
by aeids; and confequently much lefs unwhole-
fome, than when it is pure or unmixed with other
metals. This fa& is very important, as it tends
to remove all apprehenfion refpecting the unwhole-
fomenefs of a very ufetul compound metal, which
from its cheapnefs, as well as on account of its
durability, renders it peculiarly well adapted for
many domeftic ufes. It would not however be
advifeable to boil or ftew any kind of food, efpe-
cially fuch as contain acids, in pewter vefiels ; nor
fhould acid fubftances ever be fuffered to remain
long 1n them.

The beft, or at leaft the mofl wholefome ma-
terial for ftew-pans and fauvee-pans 15, undoubtedly,
earthen ware, glazed with falt*. Several manu-

factories

* Nothing is more pernicious than the glazing of common
coarfe earthen ware. There is no objeftion to wnglazed earthen
ware, but its Leing apt to imbibe moilture, which renders it
difficult to be kept clean. 1 have lately feen fome kitchen
utenfils of very fine, compa&, unglazed earthen ware, bought
at Mr. Wedgewood’s manufattory, which I thought very good.
They were made thin, and feemed to ftand the fire very well;
and as their furface was very fmooth, they were eafily kept
clean. I wifh that the intelligent gentlemen, who dire& that
- noble manufaftory, would turn their attention to the improve-
ment
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factories of this kind of pottery have lately been
eftablithed in this country, and one in particular
in the King’s Road, at Chelfea, which belongedto
the late Mrs. Hempel, which is, I believe, now
carried on by her fons. The principal reafon why
this article has not long fince found its way into
common ufe, 15, no doubt, the brittlenefs of earthen
ware, and its being fo liable to crack on being fud-
denly expofed to heat, or to cold ; for, excepting this
imperfection, it has every thing to recommend it.
It 1s perfectly wholefome (when glazed with falt);
and is kept clean with little trouble ; and things
cooked in it are much lefs liable to be burnt to
the fides of the veflel, and {poilt, than when the
utenfil 1s formed of a metallic fubftance. 1
There is a very great difference in earthen ware,
in refpec to its power of withftanding the heat,
without injury, on being fuddenly expofed to the
attion of a fire ; fome kinds of it being much lefs
liable to crack, and fly, when fo expofed, than
others; and in order to take meafures with cer-
tainty for diminifhing this imperfection, we have
. only to confider the caufes from which it proceeds.
Now, it is quite certain, that the cracking of an
earthen veflel on its being put over a fire, is owing
to fwo circumftances—the brittlenefs of the fub-
{tance

ment of an article {o nearly connefted with the health, cum*_"l:

fort, and peace of mind, of a great porticn ef fociety. Suw-r

pans of this material, fufpended in a cylindrical armour nf " J
fheet iron, would be admirably calculated for the regifter ftoves
I fhall recommend. Some of thefe ftoves may be feen in the

Great Kitchen of the Royal Inftitution.




Conftruttion of Boilers, Stew-paus, &c. 208

ftance—and the difficulty or flownefs with which
heat paffes through it ; forit is evident, that nei-
ther of thefe circumftances, alone, or acting fingly,
would be capable of producing the effect.

As heat expands all {olid bodies, 1if one fide of
a veflel, compofed of a brittle {fubftance, be fud-
denly heated, and expanded, it muft crack, or
rather, it muft caufe the other {urface to crack,
unlefs the heat can make its way through the
folid fubftance of the veflcl, and heat and expand
that other {urface fo expeditioufly as to prevent
that accident. Now as heat pafies throngh a veflel
which is thin, fooner than through one (compofed
of the {ame material) which is thicker, it 1s evi-
- dent that the zkinner an earthen veflel for cooking
15 made, the lefs liable will it be to receive injury
on being expofed to fudden heat or cold.

I mention {udden co/d as being dangerous, and
it 1s ealy to fee why it muft be equally fo with
fudden heat. If a brittle veflel be (by flow de-
grees) made very hot, if the heat be equally dif-
tributed throughout the whole of its {ubftance,
this heat, however intenfe it may be, will have no
tendency whatever to caufe the veflel to crack;
for the expanfion being equal at the two oppofite
furfaces, the fenfion at thofe furfaces will be equal
~ alfo; but if cold water be {fuddenly poured into a
veflel {o heated, its internal {urface will be fud-
denly cooled, and as {uddenly coutrafled; and as
the external furface cannot contraét, being force-
- ably kept in a ftate of expanfion by the heat,
: the
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the infide {urface muft neceflarily crack, in con-
fequence of its contraction, and this fracture will
make its way immediately through the whole {olid
fubflance of the veflel from the infide to the
outfide furiace,

Sudden meaT applied to one fide, or furface,
of a brittle veflel caufes the oppofite fide of it to
crack ; but {fudden coLp caufes the fide to crack te
whick the cold is applied.

By forming diftinét i1deas of what happens in
thefe two cafes, every thing relative to the fubjeét
under confideration will be rendered perfeétly
clear and intelligible.

The form of a veflel has a confiderable effeét in
rendering it more or lefs liable to be cracked and
deftroyed by fudden heat or cold. All flat fur-
faces, tharp corners, and incqualities of thicknefs,
fhould, as much as poffible, be avoided. The glo-
bular form 1s the beft of all, and next toit are.
thole forms which approach neareft to 1t; and the
thinner the utenfil 1s made, confiftent with the re
quifite ftrength to refift occafional blows, the better
1t will be 1n all refpeéts.

The beft compofition for earthen ware for culi-
nary purpofes 1s, I am told, pounded Heffian cru-
fibles, or any kind of broken earthen ware of that
kind, reduced to powder, and mixed with a very
fmall proportion of Stourbridge clay.

The method of glazing this ware with falt 1s b}r
throwing decripitated common falt into the top of
the kiln, with an iron ladle, through fix or eight

holes
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holes made for that purpofe in different parts of the
top of the kiln. Thefe holes, which need not be
more than four inches in diameter, each, may be
kept covered with common bricks laid over
them,

The falt fhouid not be thrown in till the ware is
fufficiently burnt, and till 1t has acquired the moft
intenfe heat that can be given it; and the holes

fhould be immediately clofed as foon as the falt 1s
~thrownin. If as much as a large handful of falt be
thrown 1nto each hole, that will be {fufficient, unlefs
the kiln be very large.

The falt is immediately reduced to vapour by
the intenfe heat, and this vapour expands itfelf,
and fills every part of the kiln, and difpofes the
ware to vitrify at its {urface.

I have made feveral attempts to prote@ ftew-
- pans and fauce-pans of earthen ware from danger

from fudden heat, and from accidental blows, by
covering them on the outfide with fheet-copper,
and with fheet-iron, and in thefe attempts I have
{ucceeded tolerably well. Several {tew-pans covered
in this manner may be feen in the kitchen, and in
the repofitory of the Royal Inftitution. As the
fubjec is of infinite importance to the health and
comfort of mankind, I wifh that fome ingenious
and enterprizing trade{fman would turn his atten-
tion to it.

As cooking utenfils of tinned iron are incom-
parably lefs dangerous to health than thofe which
are made of copper, I have taken confiderable pains

to
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to get ferviceable {tew-pans and fauce-pans made
of that material. The great difficulty was to unite
durability with cheapnefs and cleanlinefs. How
far I have fucceeded in this attempt will be feen
hereafter. | |

As it is probable the copper ftew-pans and fauce-
pans will continue to be ufed, at leaft for a con-
fiderable time to come, notwithftanding the
objeftions which have (o often been made to that
poifonous metal ; I fhall proceed to an inveftiga-
tion of the beft forms for thofe utenfils.

Before I proceed to a confideration of the im-
provements that may be made in the forms of
kitchen utenfils, I muft befpeak the patience of
the reader. It is quite impofiible to make the fub-
jeét interefting to thofe who read merely for amufe-
ment ; and fuch would do well to pafs over the re-
mainder of this chapter without giving it a perufal;
but Edarenot treatany part of a fubject hightly,which
I have promifed to inveftigate. Befides this, I really
think the details, in which I am now about toen-
gage, of no inconfiderable degree of importance;
and many other perfons will, no doubt, be of the
{ame opinion refpecting them. The {malleft real
improvement of any utenfil in general and daily
ufe, mult be productive of advantages that are in-
calculable. It is probable that more than a milhon
of kitchen-boilers and ftew-pans are in ufe every
day, in the United Kingdom of Great Britain and
Ireland ; and the providing and- keeping kitchen
furniture in repair is a heavy article of expence in

7 _ Ilmuﬁ:-
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houfekeeping. Tam certain that this expence may
be confiderably leflened; and in doing this, that
kitchen utenfils may be made much more con-
venient, neat, and elegant, than they now are.

- Asit is indifpenfably neceffary,in recommending
new mechanical improvements, not only to point
|~ out what alterations ought to be made, but alfo to
| thow diltinétly kow the work to be done, can be exe-

cuted in the eafieft, and beft manner; the fear of being

by fome thought prolix and tirefome, muft not

deter me from being very particular and minute
* in my defcriptions and inftructions.

In juftice it ought always to be remembered,
that my object in writing 1s, profefledly to be ufe-
ful ; and that I lay no claim to the applaufe of
thofe delicate and f{evere judges of literary compo-
fition, who read more with a view to being pleafed
by fine writing, than to acquire informartion. If
thofe who are quick of apprehenfion are {ome-
‘times tempted to find fault with me for being
too particular, they muft remember, that it is not
given to all to be quick of apprehenfion;—and
that it is amiable to have patience, and to be in-
dulgent.—But to proceed.

As the fire employed in heating {tew-pans, {auce-
pans, &c. may be applied in a variety of different
ways ;and as the form of the utenfil oughtin all cafes
to be adapted to the form of the fire-place, and to

- the mode of applying the heat, it is neceffary, in

laying down rules for the conftruction of ftew.
pans and kitchen boilers, to take into confidera-

VOL. III. Q tion
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tion the conftruction of the fire-places, in which
they are to be ufed. But kitchen fire-places,
conftructed on the beft principles, are fufceptible
of a vanety of different forms,

In the {pacious dwellings of the rich, where
large rooms are fet apart for the fole purpofe of
cooking, a number of feparate fire-places, in large
mafles of brick-work, conftructed on the princi-
ples adopted in the kitchen of Baron de Lerchen-
feld, at Munich, will be found moft convenient ;
(fee page 39, Part L. of this Eflay*); but for per-
fons of moderate fortunes, to whom the economy
- of houfe-room is an objeét of importance, a lefs
expenfive arrangement may be chofen.

It 1s very eafy (as will be fhewn hereafter) {o to
arrange the implements neceflary in cooking for a
moderate family, as to leave the kitchen, not
merely an habitable, but alfo a perfeétly com-
fortable, and even an elegant room. All thofe
who have {een the kitchen in my houfe, at Bromp-

ton,

* For all fuch fire-places, at leaft for all fuch as are deftined
for heating ftew-pans and fauce-pans, I am quite fure that awood
is the cheapeft fuel that can be ufed, even here in London, where
it bears fo high a price. It is certainly the moft cleanly, and
moft convenient, and makes the molt manageable fire. I
found by an experiment, made on purpofe to afcertain the faét
that any given gquantity of wood, burnt in a cInfed.ﬁr:-p!ace,
gives very near three times as much heat as it would give if it
were firt reduced to charcoal, and then burnt in the {ame fire-
place. But the great advantage of ufing wood as fuel in
the fmall fire-places of flew-pans and fauce-pans, is, the
facility with which it may be kindled, and the facilicy and
quickrefs with which the fire may be put out (by fhuiting the
dampers) when itisno longer wanted.
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ton, (which was fitted up principally with a view
' to exemplify that important fact) will not doubt

the truth of this affertion.

In treating the fubjec I have propofed to in-
veftigate in this chapter, I fhall firft confider what
forms will be beft for fauce-pans and ftew-pans that
are defigned to be ufed in fixed fire-places ; and
{hall then fhew how thofe thould be conftructed,
which are defigned to be heated in a different
manner.

- Of the Conftruction of Sauce-pans and Stew-pans for

fixed - Fire-places.

The reafons have already been given why ftew-

| pans and fauce-pans ought always to be circular. -
| They are indeed always made in that form; but

ftill, as they are commonly conftru¢ted, they have

| a fault which renders them but ill adapted for the
| clofed fire-places I have recommended. Their
- handles being faftened to them on their outfides

(by rivets) the regularity of their form is deftroyed,

. and they cannot be made to fit well to the cir-
| cular openings in their fire-places, which they
| ought to occupy, and to fill.

~ There are two ways in which this imperfection

may be remedied; the firft, which is the leaft ex-

. penfive, but which is alfo at the fame time the leaft
| perfect, 1s to rivet the handle to the #nfide of the

fauce-pan: This leaves the omtfide of the fauce-

| pan circular, or cyhindrical, that is to fay, if care is

taken to beat down the heads of the rivetting nails,
0 Q2 and
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and to make them flat and even with the outfide

furface of the veffel ; but the regularity of the form

1]

of the infide of the fauce-pan will in this cafe be .I.

fpoiled by that part of the handle that enters the

fauce-pan; which circumftance will not only render

it more difficult to keep the fauce-pan clean ; but

i

will alfo make it impofiible to clofe it well witha =

circular cover. The cover may indeed be fo con-

trived as to fit the opening of the fauce-pan, by

making a notch in one fide of it to receive that
part of the handle which 1s in the way ; and in this
manner I have fometimes caufed kitchen utenfils =

already on hand to be altered and made to ferve §
very well for clofed fire-places. The Figures 23 =
and 24 will give a perfet idea of the manner in

which thefe alterations were executed.

{
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But, when new fauce-pans and ftew-pans are
conftructed, I would ftrongly recommend the fol-
lowing more fimple and more advantageous con-
trivance :

A circular rim of iron fhould be provided o
each fauce-pan, with a handle belonging to it, of
the form here reprefented :

Fig: 25,

and by forming the fauce-pan to this rim, its form
at 1its brim will be circular wiéthin and withont ; and
confequently the fauce-pan will exactly fit the cir-
cular opening of its fire-place, and will at the fame
time be exaftly fitted by its circwlar cover. No
attention will in that cafe be neceflary, in putting
on the cover, to place it in any particular manner.
or fituation,—and the fauce-pan, not being pierced
with holes for rivets, will, on that account, be lefs
liable to leak, and will alfo be more durable, and
more eafily kept clean*,

The

* One reafon is obvious why {tew-pans without rivets fhould
be more durable than thofe which have their handles rivetted to
them ; but there is another reafon more occult, which reqpires
the knowledge of a late difcovery in chemiftry, to underftand.
When iron and copper, in contaét with each other, are placed
in a fituation in which they are expofed to be frequently
wetted, they aft on each-other, very powerfully, and one of the

Q3 metals
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The circular iron rim above recommended fhould
be broad and flat ; from % to % of an inch in

thicknefs, and from £ an inch to  of an inch in

width. Its bandle, which muft be welded faft to
it, and muft project from one fide of it, may be
from 1% inch to 1% in width, from 6 to 8 or 10
inches long, and of the fame thicknefs as the cir-
cular im, where it joins it. 4

The under fide of this flat iron nm fhould be
made perfeétly flat, in order that the fauce-pan,

metals will foon be deftroyed by ruft. When fhips firlt began
to be covered with copper this fa& was not known, and great '_
inconvenience was found to arife from the rapid decay of the
iron bolts in the veffels fo covered. As there appeared to be
no remedy for this evil, it was found neceffary to fubflitute
copper bolts for iron bolts, in conftruéting-fhips intended to be
coppered. Thefe effefts are now known to depend on what
(from the name of its difcoverer] has been called the Galvanic
snfluence. .'
It appears to me to be highly probable that ﬂew-pans and
fauce-pans, conftructed in the manner above defcribed, would
Yaft more than twice as long as thofe made in the ufual manner. "
Frequent attempts have been made to line copper boilers and
fauce-pans with tinned iron (commonly called fheet-tin} in order
to guard againft the poifonous qualities of the cuppci-; but none
of thefe have fucceeded fo well as was expefted; the tin being
found te be deftroyed by ruft with uncommon rapidity. This,
no doubt, was owing to the influence of the fame caufe by which
the iron bolts of coppered fhips were fo fuddenly deftroyed. .,
If handles muft be riveted to the fides of copper fauce-pans
or boilers, fuch handles fhould be made of copper, and not of

iron; and the nails by which they are faftened, thould likewife

be copper. They would coft fomething more, at firlt, but the
utenfils would laft fo much longer, that they weuld turn out to
be much the cheapeft in the end.

; | by
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by being {ufpended by it in its fire-place, may fo
completely clofe the circular opening of the fire-
place, as to prevent the {moke from coming into
the room; and alfo to prevent (what would be
much more likely to happen)—the cold air of the
room from defcending into the fire-place, and
mixing tkere with the flame and {moke, and after-
wards going off, thus heated, through the chimney,
into the atmofphere.

The copper fauce-pan or ftew-pan is to be
faftened to its iron rim by being turned over its
outward edge ; and in order that the copper, thus
turned over the outward edge of the iron rim,
may hold faft without proje&ing below the level
of the lower flat furface of the ring (which would
be attended with inconvenience), the lower part
of the outward edge of the ring muft be cham-
fered away, in the manner reprefented in the fol-
lowing figure (26), which fhews a vertical feCtion
of the ring, of the full fize, with the copper
turned over it.

Figm 26,

oy

The upper infide edge of this ron ring may be
rounded off, as 1t is reprefented to be 1n the above
figure. In this figure the fetion of the ring is
diftinguithed by diagonal lines; and that of the

Q 4 copper,
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copper, (which is turned over it), by two pamlhci
crooked lines.

When ftew-pans and fauce-pans are conﬂm&ed
on the principles here recommended (with flat cir-
cular iron rings), an advantage will be attained,
which in many cafes will be found to be of no
{mall importance : they will be well adapted for
being ufed in {mall portable fire-places, heated by
charcoal; or in portable ftoves, heated (or rather
kept hot) by heaters, Defcriptions of thefe port-
able fire-places and heater-ftoves will be given in
the fequel of this work.

As the upper part of the circular opening
of the fire-place (Fig. 27.) on the top of which
the lower part of the circular nim of the fauce-
pan repofes, is nearly on a level with the top of
the folid mafs of the brick-work, it is neceflary
that the handle of the fauce-pan fhould be bended
upwards, {o as to be above the level of the brim
of the fauce-pan ; otherwife, when the fauce-panis
in its place, there would not be room between the

handle and the furface of the brick-work for the

fingers to pafls in taking hold of the handle to re-
move the fauce-pan. This is evident from a bare
infpection of the following figure (27); which re-
prefents the fection of a fauce-pan conftructed on
the plan here propoled, fitted into its fire-place,
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Fig.27

There fhould be a round hole, about a § of an
inch in diameter, near the end of the handle, by
' which the fauce-pan may occafionally be hung up
on a nail, or peg, when it is not in ufe, The cover
‘ belonging to the fauce-pan may be hung up on
1 the fame pail, or peg, by means of the projettion
l of its rim,
- Thefe will be thought trifling matters; but it
muft not be forgatten that convenience, and the
| economy of time, are often the refult of atten-

tion to the arranﬂ*ement of things apparently of

little impqrtance.

~ In conftruéting the cover of a fauce-pan, care muft
be taken to avoid a fault, into which it is eafy
 to fall, and which, as I have found by expe-
sience, will be attended with difagreeable con.
J {fequences.
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The bottom of the cover may Eiihﬁr be made
quite flat, as in tlus {ection :

R eI ST SR L

Or it may be made concave, and of a conical
- form, thus:

.~ Or concave, and of a {pherical figure, as is repre-
fented in the following figure:

ot o
The only utility derived from making the bot-

~ tom of the cover hollow, inftead of flat, is, that a

| little more room is left for the boiling up, or
‘  {welling of the contents of the fauce-pan. Cooks
| will be beft able to judge how far this is an object

of importance.
In
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In each of the three laft figures, a feétion of the
tube which carries off the fteam is fhewn,asalfoa
fetion of the rim of the cover that enters the
fauce-pan. This rim, which may be from } of an
inch to 1 inch in breadth, (hould be made to fit
the opening of the fauce-pan with fome degree of
nicety ; but it fhould not be fitted {o clofely as to
require any effort in removing it, or {o as to render
it neceffary to ufe both hands in doing it—one to
hold the fauce-pan faft in 1ts place, and the other
to take off its cover. : .

The fteam tube of the cover, which may be 2
aninch or 1 of an inch in diameter, and fhould
projet about i an inch above the top of the
cover, muft pafs through both the top and the
bottom of the cover, and muft be well fitted and
{oldered in both, in order that the air between the
top of the cover and its bottom may be confined
and completely cut off’ from all cummunicatinn';
with the fteam, and alfo with the external au'},
This fteam tube fhould have a fit f’capple, which
may be made of wood, and which, to prevent 1’(:_
being loft, fhould be attached to the top of the
cover, by a {mall wire chain, about 2 or 3 inches
long. ! L3

in refpeﬂ: to the handles of thefe covers, thq
choice of the form to be adopted may be left ta
the workman who is employed to make the cover;
for, excepting in certain cafes, which will be par-
ticularly noticed he;'ea.fter, it is a point of little
importance,

5
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It 1s right that I (hould obferve here, that
though the covers I have here defcribed are fuch as
I have generally recommended, yet others of dif-
| ferent forms may be conftructed on the fame

~ principles that very poflibly may anfwer quite as
well as thefe, and coft lefs. * The fteam tube, for
inftance, for {mall fauce-pans, may with fafety be
omitted, and the fteam be left to make 1ts way
between the rim of the cover and the fauce-pan ;
and fhould it be thought an improvement, the
upper part of the cover, inftead of being a cone,
may be a fegment of a {phere.

The following figure s the fection of the cover
of a {auce-pan, now in general ufe in this country.

E'gv 33

E iy,

It is made of a circular piece of fheet copper, and
its handle, which 1s of iron, is faftened to it by ri-
vets; and it is tinned on the under fide. Its form
i1s fuch that it fits without a rim into the fauce-pan
to which it belongs.

This cover might be greatly improved, and per-
haps rendered as well adapted for confining heat
as any metal cover whatever, merely by covering it
above with a thin circular plate of tinned iron, or
of copper, either quite flat, or convex, like that
reprefented by this figure.

Fig. 34,

It
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It can hardly be neceflary for me to obferve, that
this thin circular p]ate muft be well foldered to
the cover, all round 1ts circumference, in order to
confine the air that is intercepted between the
upper f{urface of the cover and the lower furﬁca.; j
of this plate. |

For the mere purpofe of confining the heat in a ‘_
ftew-pan or fmall boiler—were {uperior neatnefs
and cleanlinefs not obje@s of particular a.ttentmn )
—one of the very beft covers that could be ufed
would be a common fauce-pan cover, defended
above from the cold air of the atmofphere by a
circular cover of wood, firmly fixed to it by means
of a fcrew, or a rivet.

'The following Figures

reprefent covers {o defended ; and were the circu-
lar piece of wood, to prevent its warping, to be
compofed of two or three very thin boards, glued
faft to each other, and nailed or rivetted t{:-gethy:r;
to unite them more ftrongly, I am inclined to think
that this would be ane of the beft covers for com-
mon ule, efpecially for large ftew-pans, that could
be made. Its handle might be made of wood, and § :
of either of the forms reprefented in thefe ﬁgures, A
or of any other fimple form. -
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The covers for large ftew-pans fthould always be
furnifhed with fteam tubes, in order that the fteam, ikt
. when 1t becomes too ftrong to be confined, may
efcape without deranging or lifting up the cover.

A cover made entirely of wood might anfwer
. very well for confining heat, efpecially if care were i

taken to conftruct it in fuch a manner as to pre- i
b - . . H
vent its being liable to be warped by the heat, and i
by the moifture, to which it is continually ex- b

pofed ; but the wooden covers of boilers, {auce- '
| pans, and ftew-pans, require much attention to ‘
keep them clean, unlefs they be lined with tin, i
or with fheet-copper. I
Having now finifhed my obfervations on the

covers of {mall boilers and fauce-pans, i their moff ‘
Jimple flate ; when they are defigned merely for con- ]
' fining heat; it remains to confider of the means that
| may be put in pratice to render them ufeful in il
| direfting the heat that efcapes in the fteam, which )
| is formed when liquids are boiled, in the various i

|

|

|

|

proceiﬁ:s of cookery, and employing this heat to
:..rf eful purpofes.
|‘ As the quantity of heat that exifts in fteam is
very confiderable (as has been elfewhere obferved)
| the recovery of this heat is frequently an DbJEft |
def&nmg of attention; but before we proceed in ~
th15 enquiry, it will be neceflary to fay fomething ';
| refpecting the method of Cooking in Steam. This i
| fubject will be treated in the following chapter. |
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CHAPTER VIH.

Of Cooking in Steam—Qbjettions to the fleam-kitchens E
now in ufe—Principles on whick a fleam apparatus
for cooking flould be confiructed— Defcriptions of fixed
boilers for cooking with fleam—A particular deferip-
tion of a STEAM-RIM for boilers, by means of
whick their covers may be made _ﬂmm-r{g&r_ﬂé
Jfeription of @ STEAM-DISH, lo be %ﬁ:dmrrqﬁnal&
Jfor cooking with fleam over a kitchen boiler— Account
of what has been called a FAMILY-BEOILER; many
of them have already been fold, and have been faw
wery ufefui—Hints to Cooks, concerning the means

that may be nfed for improving fome popular d ﬁe.r,

AS the art of cooking with fteam is well know Iy
and has long been fuccefsfully practifed in
this country, it would be a wafte of time to attempt
to prove, what is univerfally acknowledged, namely,
-that almoft every kind of food ufually prepared for
the table in boiling water, may be as well cooked,
and in many cafes better, by means of boiling-hot
fteam. I fhall therefore confine my prefent en
- quiries to the inveftigation of the beft methods of
confining and directing fteam, and employing it
ufefully with the moft fimple and leaft expenﬁv
apparatus. i

Steam-kitchens, as they are called, mnﬁﬂ: of
very expenfive machinery, and I have been in-
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formed by feveral perfons who have ufed them, that
they do not produce any confiderable faving of fuel.
Bare infpetion 15 indeed {ufficient to fhew that
they cannot be économical in that refpe& ; for the
{urface of the tin fteam-veflel flled with hot ftean,
that is expofed quite naked to the cold air of the
atmofphere, is fo great, that it muft neceflarily
occafion a very confiderable lofs of heat.

A primary object in contriving a fteam appara-
tus for cooking, (hould be to prevent the lofs of
heat through the fides of the containing weffels 3 and
this is to be done, firfll, by expofing as fmall a
{urface as poffible to the atmofphere ; and fecondly,
by covering up that furface with the warnieft co-
vering that can conveniently be ufed, to defend it
from the cold air.

The fteam-veflel in the kitchen of the Found-
ling Holpital, is a large wooden box, lined with
tin, capable of containing a large quantity of po-
tatoes ; and the fleam comes through a {mall tin
tube, from an oblong quadrangular iron boiler,
which is ufed daily for boiling meat, &c. for the
Hofpital, As this boiler is furnithed with what I
have called a feam-rim (which will prefently be de-
{cribed) when the (wooden) cover of the boiler
1s down, all the fteam that 1s generated in the

- boiler is forced to pafs through the fteam-box, and

the potatoes, gieens, &c. that are in the box are
cooked, without any additional expence of fuel.
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The fteam-box has a fteam-rim, and allo-a
wooden cover, which, when it 1s down, clofes the
box, and makes it perfeétly fteam-tight.

When {team 1s generated fafter than it can be
condenfed in the fteam-box, that which is redun-
dant pafles off by a wafte tube, which conduéts it
into a neighbouring chimney.

The apparatus for cooking with ftzam in the kit-
chen of the Houfe of Correction, at Munich, is
full more fimple. Here, two equal quadrangular
boilers are {et, one at the end of the other, at the
fame level, in the fame mafs of brick-work, and
the flame and {moke from the {fame fire pafs under
them both; (fee Eflay X. Part I. plate iv. fig. 7,
and plate v. fig. g.) Both boilers being inclofed
in brick-work, and being covered with wooden
covers, it is evident that no part of the apparatus
15 expofed to the cold air.—I {ay #o part of 1t ; for
the covers of the boilers being of wood, which 1s
one of the worft conduétors of heat, very little
heat can make its way through them ; and to pre-
vent even this lofs, inconfiderable as it is, thefe
wooden covers may, if it fhould be thought ne-
ceflary, be defended from the cold air, by warm
rugs thrown over them.

The {moke which pafles under the fecond boiler,

not only prevents the approach of the cold air to the
under {urface of its bottom, but, atting on the =
{mall quantity of water that is contained init, ac-
tually affifts in the generation of fteam. It even =

: happens
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happens fometimes, (namely, when there is but a
fmall quantity of water in the fecond boiler, and
the firft 1s nearly filled with cold water) that the
water in the {econd boiler a&ually boils, and fills the
boiler with {team, before the water in the firft boiler
1s heated boiling hot.

This appears to me to be one of the moft eco-
nomical methods that can be ufed for cooking, and
that 1t 1s well adapted for hofpitals, and alfo for
large private families. If it fhould be neceflary to
make provifion for cooking a great number of dif-
ferent difhes 1n {team at the {fame time, either the
{team-boiler may be made {ufficiently large to re-
ceive them ; or, inftead of 1t, two or more {team-
boilers, of a moderate fize, may be put up; and
if the different kinds of food that are cocked at
the fame time in the {ame fteam-boiler; be placed
each in a feparate difh, and covered over with fome
proper veflel in the form of a bell (a common
earthen pot, for inftance, turned upfide down) the
exhalations from the different kinds of food will
be prevented from fo mixing together as to give an
improper tafte or flavour to any of the victuals.

Thefe covers to the different difhes will likewife
be ufeful on another account; when the cover of
the fteam-boiler is opened, for the purpofe of exa-
mining, orof introducing or removing any difh,
the proce(s of cooking going on in the other difhes
will not be interrupted: for their bell:like covers
remaining filled with fteam, will prevent the cold
air from coming into contact with the vituals. It

R 2 15
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is true, that the cover, or lid, of the fteam-boiler muit
not be kept open too long, otherwife the fteam
confined under the covers of the difhes will be con-
denfed, and the cold air will find its way under
them.

In order that thefe boilers may be perfectly
fteam-tight when their lids are down, they muft
all be furnithed with feam-rims ; and there muft be
1 "tube of communication between them for the
paflage of the fteam ; and another tube to carry off
the redundant {team from the boiler which is fi-
tuated fartheft from the fire.

If it thould be neceffary, the principal boiler
may, without any difficulty or inconvenience, be
divided into two compartments, fo as to render it
poffible to prepare two different kinds of foup, or
to boil two different things {eparately, at the fame
time. Suppofe, for inftance, that the apparatus is
defigned for the kitchenof a large family, and that
the principal boiler 1s 12 inches wide, 24 inches
long, and 12 inches deep ; this may be fo divided
by a vertical partition, as to form two compart-
ments 3 the one—that immediately over the fire,
for inftance, 12 inches by 10; and the other 12
inches by 14. In this cafe I fhould make the fe-
cond, or fleam-boiler, 24 inches {quare by 12 inches
deep, and fhould caufe the {moke to circulate in
three flues, parallel to each other; the firft (in the
hither end of which the fire-place thould be fitu-
ated) fhould be immediately under the firft boiler ;
and the fecond and third thould be under thefecond
boiler. The
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The following figure fhews the manner in which
thele boilers thould be fet :

Frg 38 R
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A, B, 15 the fide of the room. A, C, D, E,
the mafs of brick-work in which the boilers are
fet.

F, and G, are the two compaartments of the firft
boiler, wh;ch is fhewn with its fteam-rim.

H. s the larger boiler, which is alfo reprefented

Avith 1ts fteam-rim.

The coversof thefe boilers (which do not appear

in the figure) fhould be fo attached to the boilers

by hinges, as to be laid back when the boilers are

opened, and refted againft the fide ef the room ;

and thefe covers fhould be lined with tin, or with
tain fheet copper, tinned.

‘The following figure reprefents an horizontal

R 3 {ection
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fection of the brick-work i1n which thefe boilers
are to be fet, taken at the level of the tops of the
flues :

Hﬂ' 39

iy

"; // """""

C L
A, B, is the fide of the room, and A, D, E,
the mafs of brick-work, which 1s placed againit it.
F, G, and H, are the three parallel flues, and 1.
is the canal that carries off the fmoke from the
{econd boiler to the chimney. K. is the opening
into the fire-place by which the fuel is introduced ;
and L. 1s a paflage, clofed up with a tile or with
loofe bricks, which is occafionally opened to clean
the flues G, and H. | ' |
The damper in the canal I, may be placed near
the left-hand fide of the fecond boiler:
The fituations of the boilers are indicated by |
dotted lines. y
As it is not neceffary that I fhould repeat m,thm |
place the directions which have already been fo
amply explained concerning the proper method of
4 : - proceeding 1
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proceeding in fetting boilers, I fhall not enlarge
farther on that {ubject, but fhall proceed to give
an account of a very effential part, not yet de-
{cribed, of the apparatus neceflary for cooking
with fteam, 1n the fimple way I have here recom-
mended: the part I mean 1s the Aeam-rim of the
boiler:

Defeription of a Steam-rim for a Boiler, by means of
which its Cover may eafily be made fleam-tiphz.
To give a more complete idea of this contrivance
I have, in the following figure, reprefented a ver-
tical fection of a {mall part of one fide of a botler,
and its fteam-rim, with its (wooden) cover in its
place, both of the full fize:

.ﬁ}l_?* .0
e LU et
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A. B.isa {eftion of part of the flat wooden cover ;
K 4 the
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the crooked line C. D. is a fetion of the fteam-
rim, and part of the fide of a boiler. E.is afec-
tion of a defcending rim of wood belonging to, and
making an eflential part of the cover; which rim,
when the cover 1s down, enters the fteam-rim of
the boiler, and repofes on the bottom of it. In the
figure it is reprefented in this fituation: the wooden
rim of the cover is faftened to the flat part of it by
means of wood-{crews, one of which is reprefented
in the ﬁgurr: e

Now it is evident, from an infpection O'f the
figure, that a {mall quantity of water will lodge
in the fteam-rim, and will ftand at the level of the
dotted line F. G ; and as the rim of the cover will
enter this water when the cover is (hut down, all
communication between the fteam in the boiler,
and the external air, muft neceflarily be cut off,
and of courfe the fteam will be completely con-
fined, : ¥

It is true that if, in confequence of the increafe o
of its temperature, above the heat of water boiling
in the open air, the elafticity of the fteam fhould
beconie {ufficient to overcome the preflure of the
atmofphere, it will force the water in the fteam-
rim to afcend toward C. and getting under the
rim E. of the cover of the boiler, it will make its

# The cover itfelf is fuppofed to be framed and pannelled
10 the manner delcribed in the sth chapter of this Effay (part I1.)
and it thould be lined with tin, or with thin fheet copper, tin-
ned, in order to prevent the wood from bemg cracked an:l
dc&rojred by the feam.

tfﬁﬂPﬂs



Of Cooking in Steam. 233

efeape, but no bad confequences will refult from
this lofs ; on the contrary, the fteam-rim will, in
this cafe, ferve inftead of a fafety valve; and al-
though this contrivance may not be adequate to
the confining of frong fteam, it certainly anfwers
perfectly well for confining that kind of fteam
which is moft proper to be ufed for cooking. It
 will likewife be found ufeful in many cafes for co-
vering boilers, where the principal object in view
is to prevent the contalt of the cold air with the
contents of the boiler, [t will be ufeful for the
boilers of bleachers, as alfo for laundry boilers, for

® brewers boilers, and for all boilers deftined for the

evaporation of liquids under a boiling heat.

It appears to me that this contrivance might,
. with a little alteration, be ufed with great advan-

8 tage for covering the boilers ufed by diftillers. By

making the fteam-rim deeper, the cover of the
. boiler would be tight, under a confiderable pref-
| fure; and by making the boiler broad and fhallow,
with feveral {eparate fire-places under it (the flat
bottom of the boiler being fupported on the tops
" of the flues of thefe fire-places) a variety of impor-

tant advantages would be gained ; and thefe would
| not be compenfated by any difadvantages that I
| can forefee. The boiler might be conftructed of
. very thin fheet copper, which would not only ren-
| der it lefs expenfive, but would alfo make it more

| durable.

When fleam-rims were firft introduced, they
. were made of the form reprefented in the following

figure,







Of Cooking in Steam. 235

fined, became ftrong enough to force its way under
the defcending rim E. of the cover of the boiler,
the water in the fteam-rim was frequently blown
out of it with confiderable violence, and dilperfed
about the room. To prevent thefe difagreeable
accidents, the form of the upper part of the fteam-
rim was altered. To make a proper finifh to the
boiler, the edge of its brim (which forms the top
of its fteam-rim) had been turned ontwards over a
ftrong wire. It was now turned Zwwards over the
wire ; and the outfide, or rifing part of the fteam-
rim, inftead of being made floping outtwards, was
now made vertical,

A complete 1dea of thefe different alterations,
and of the effects neceffarily produced by them,
- may be formed by comparing the foregoing figure
- {41) with the following :

Fig 42

(@

It
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It is evident that 1n this cafe, as there is fufficient |
room between the outfide of the defcending rim of
the cover, and the vertical fide of the fteam-rim,
to contain all the water that can be forced upwards
between them by the fteam, there is little danger
of any part of this water being blown out of the
fteam-rim by the fteam, when it makes its efcape
under the nm of the cover. f

Of the Manner in which Kitchen Boilers and Stew- =
- pans may be confiruéied, [o as to be rendeved vfeful
in cooking with Steam. i

If a common kitchen boiler be furnifhed with a
fteam rim, and the defcending rim of its cover be |
made to fhut down into it, the fteam in the boiler
will be effectually confined, and may, in various
ways, be ufefully employed in cooking. One of
the fimpleft methods of doing this is to fet what
1 thall call a feam-dife upon the boiler. The bot-
tom of this fteam-dith being furnithed with a de-
fcending rim, or projection, fitting into the fteam-
rim of the boiler, the fteam-difh may be made to
ferve as a cover to the boiler ; and if 3 number of
fmall holes be made in the bottom of this difh
near its circumference, the fteam will pafs up into |
it from below ; and if it be properly clofed above, '
any vicuals placed in 1t will be cooked in fteam.

If this dith be furnifhed with a fteam-rim, of the
fame form and fize with that of the boiler, the
cover of the boiler will then ferve for covering the

fteam-difth, whenever that dith ts 1n ufe.
| The
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. The following figure, which reprefents a vertical

~ {eétion of the apparatus, will fhow this contrivance )
j 1 a clear and diftiné&t manner:

|

|

A. is the boiler, which is feen fet 1n brick-work.
B. is the fteam-difth ; and

~ C. is the cover of the boiler, which 1s here made
~ to ferve as a cover for the fteam-difh.

The fides of the fteam-difh (which 1s made of
. 'tin) are double, for the purpofe of confining the
heat more effetually. :

If
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If it be required to cook feveral kinds of foor:i:
at the fame time, 2 fteam-difh may be ufed that i 15-
divided into feveral compartments ; or two or more #
fteam-difhes may be placed one above annther, |
over the fame boiler, that which is uppermoft
being covered with the cover of the boiler. J

A very complete apparatus of this kind may be
feen in the kitchen of Mr. Summers, of New M
Bond-ftreet, ironmonger, who makes and fells thefe :
articles, and who has fold no lefs than 225 fets of
thefe FAMILY BOILERS, as they are called, fince [

firft began to manufature them; and Mr. '1%'
Feetham, of Oxford-ftreet, has fold 110 fets of
them. A cooking apparatus of this kind may
likewife be feen at the Royal Inftitution ; and [
at Herriot’s Hofpital, at Edinburgh; and in
the houfes of many private families, in England
and Scotland. There are feveral tradefmen who M
now manufature them, and all perfons defirous
of making and ﬁ:llmg them are at full liberty to
do fo. ; a

When different kinds of ﬁ:-od placed one abo - 1
the other, are cooked in fleam, the drippings of
thofe above might, in fome cafes, be apt to fpm r
thofe below, if means were not ufed to prevent it: (M
This inconvenience may be avoided in the a.ppa:atu Y
I am deferibing, by introducing the food into th
{team-difhes, placed in deep plates or in fhallow 1
baﬂan: {ufhiciently capacious, however, to r.on i
‘tain as much water as will be generated in confe= é
quence of the condenfion of the fteam on the
furface of the food in heating it boiling hot. I

fay,

|
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fay, © in heating it boiling hot,” for after it is
once heated to that temperature, no more fteam
will be condenfed upon 1t, however long the pro-

cefs of cooking may be econtinued®.
This
* Itis not difficult to determine with great precifion, what
the fize or contents of the difh muft be, in order that it may
| contain all the water that can pofiibly be produced by the con-
| denfation of the fteam, in heating the vituals that are cooked
. in it, to the temparature of boiling water. Suppofe, for in-
. flance, that a piece of beef, weighing fix pounds, is to be
i cooked in the fteam-difh, and that this meat, when it is put
into thedih, is at the temperature of g5° of [Fahrenheit’s
‘Thermometer, which is the mean annual temperature of the
atmofphere at London. Now as this piece of meat is to be
- made boiling hot, its temperature muft be raifed 157 degrees,
_ namely from 55°to 212° But we have feen that any given
_ quantity, by weight, of beef, requires lefs heat to heat it any
given number of degrees, than an equal weight of water, in
- the proportion of 74 to 100 ; (fee the introduion to this Effay,
page 12) confequently thefe 6lb. of beef will be heated 157
- degrees, or from 55 to the boiling point, with a quantity of
heat which would be required to heat 4lb.7 oz. of water 157
degrees.

Now if we fuppofe, with Mr. Watt, that the fleam which
| produces, in its condenfation, 1lb. of water, gives off as much
heat as would raife the temperature of 5ilb. of water 180
degrees, namely, from the point of freezing to that of boiling
| water, the{ame quantity of heat muft be fufficient to raife the
- temperature of 6lb. § oz. of water 157 degrees, or from g5*
| tozi2®,

«  And if6lb. 5 0z. of water require 1lb. of condenfed fleam te
. heat it 157 degrees, 4lb. 7 oz. of water, or 6lb. of beef, will
| requireonly 11f oz.of condenfed fteam to raife its temperature
 the fame number of degrees, for it is 6lb. 5 0z. is to 1lb. as
| 4lb. 7 oz. to 113 0z.

Confequently if 6lb. of beef at the temperature of 55°were
placed in a fteam apparatus, in a fhallow dith, capable of con-
3 taining

L
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This is a curious circumitance, and the knows
ledge of the fact may be turned to agood account.
If, for inftance, it were required to make the
ftrongeft extraét of the pure juices of any kind
of meat, unmixed with water ; this may be done
by heating the meat nearly boiling hot, either .in
boiling water, or in fteam, and then putting it,
placed ina fhallow difh, into a fteam-difh, orinto
any clofed vefiel filled with hot fteam, and leaving
it in this fituation two or three hours, or for a
longer time: Whatever liquid 1s found collected in
the difh at theend of the procefs, muft neceffarily |
be the pureft juices of the meat. In this manner
the richeft gravies may no doubt he prepared.

Thick fteaks or cutlets of beef, boiled in this |
manner, and made perfeétly tender throughout,
and then broiled on a gridiron, and ferved up in
their own gravy, with or without additions, would,
I imagine, be an excellent difh, and very whole-
fome : But it muft be left to cooks, and to pro-
fefled judges of good eating to determine, whether |
thefe hints, (which are thrown out with all becom-
ing humility and deference) are deferving of atten
tion: For although I have written a whole cha.ptel!
on the pleafure -:}F eating, I muft acknowledge, whatﬁ |
taining 111oz. or a little lefs than zbree guarters of a pint, this

difh would contain all the water that could poflibly refult from
the condenfation of fteam on the {urface of the meat, in heanng
it boiling hot. :

This computation may be of fome ufe in determing the
dimenfions of the veflels proper to be ufed for holding the
viftuals that are cooked in the fteam-difhes above defcribed. j‘

: all
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- all my acquaintances will certify—that few perfons '

are lefs attached to the pleafures of the table, than ji
myfelf. If, in treating the {ubje&, I fometimes i
appear to do it con amore, this warmth of ex- i
preffion ought, in juftice, to be afcribed folely to i
the fenfe I entertain of its infinite importance to i
the health, happine(s and innocent enjoyments of
mankind.

CHAP. IX.

Defeription of an uN1vERSAL KiTcHEN BoiLkgr,
Jor the ufe of a fmall family, to anfwer all the pur-
pofes of cookery; and alfs for boiling water for wafli-
ing, &c.—Defcription of @ PorTABLE Fire-
PLACE for an univerfal Kitchen Boiler—Account
of a Costrivance for warming a Room by means of
this Fire-place and Boiler—~Of Steam StovEs
for warming Rooms.—They are probably the beff
contrivance for that purpofe that can be made ufe

of —they warm the air without [poiling it—1they
economife Fuel, and may be made very ornamental.

VOL, IIL. S Deferipiion




= ) U . L
]
i s
] B N L
B i =




OF the Univerfal Kitchen Boiler, Se. 243

‘The lower part of it, which is reprefented as being
filled about half full with water, 1s 12 inches in
diameter above, about 11 inchesin diameter below,
and g £ inches deep. The upper part of it, which
1s furnithed with a fteam-rim, 1s 24 inches in diame-
ter above—where 1ts fteam-rim begins—and 23
inches in diameter below—where it joins the flat
part which unites it to the lower part of the boiler.
 The lower part of this boiler (which might, with-

out any impropriety, be called the lower boiler)

1s deftined for containing the foup, or the water
that 1s made to boil, while the upper and broader
part is ufed for boiling with ffeam. The brim of
the lower boiler projeéts upward, about an inch

| ' above the level of the flat bottom of the upper
~ boiler. This projetion prevents the water refult-
.~ ing from the condenfation of {team againft the fides
- of the upper boiler from defcending into the lower
- boiler. The upper boiler is 8 # inches deep, from
~ the top of the infide of its fteam-rim to the flat part
~ of its bottom, The whole depth of both boilers
" is 18 inches, from the top of the fteam-rim to the
| ‘lower boiler.

A circular piece of tin, about 22 inches 1n
 diameter, with many holes through it, to gwe 3

- free paflage to the ftcam, being laid down, in an

'~ horizontal pofition, upon the top, or projecting

- brim of the Jower boiler. Upon this eircular plate

~ the fhallow difhes are placed, which contain the

‘ .“Lwétuals that are to be cooked in fteam. Two fuch

%

LRy
| ’
L ‘

| difhes are faintly reprefented in the foregoing figure
..vb}’ dotted lines.

64 The
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The cover of this univerfal boiler is a fhallow
circular dith, 26 inches in diameter at its brim,
and about 1% inches deep, turned upfide down, §
and covered above with a circular covering of §
wood, to confine the heat. The handle to this
cover is a ftrong cleat of wood, faftened to the cir-  §
cular wooden cover by means of four wood fcrews.
This handle is diftinétly reprefented in the ﬁgure |

The circular wooden cover for confining the
heat muft be conftructed in pannels, and muft be
faftened to the fhallow metallic difh by means of
rivets, or wood ‘fcrews. In doing this, all the
precautions muft be taken that are pointed out in
the gth chapter of this Effay, page 141 ; otherwife
the wood and the metal will be {eparated from
each other, in confequence of the fhrinking of thc
wood, on its being expofed to heat. j

The inverted fhallow difh, which, properly &
{peaking, conftitutes the cover of this boiler, may #
be made either of tin, or of fheet-iron, or of fheet-
copper; or it may be made of caft-iron. What-' 8
ever the material is of which it is conftruéted, care
muit be taken to make 1t of fuch dimenfions pre-
cifely, thatits brim may enter the {team-rim, and

boiler.
The following figure reprefents a vertical fe&tion,
of the full fize, of the fteam-rim of one of thefe boil- '

ers (of caft iron) together witha fection of a part
of an inverted fhallow caft-iron pan, which ferves
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| as a cover to the boiler, and alfo of the circular
covering of wood which is attached to the pan, and
defends it from the cold air of the atmofphere.

Fir. 45

_,—_""_:_,a-— e
s 2 —
e e =
T S—
L,
o = 7 P o
--“.'“;L
e -
g
ey e ——
H

ki

3 _ In this figure the fteam-rim is reprefented as

i|

peing full of water; and oneof the ferews is i’een,

géhn:h faften the circular wooden cover to the in-
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Of the Univerfal Kitchen Boiler, €. 247

brick-work,and the means that are ufed for caufing
the {fmoke to furround it on every fide, are dif-
tinétly fhewn in the figure.

In order more effectually to confine the heat,
the boiler fhould be entirely inclofed in the brick-
work on every fide,1n {fuch 2 manner that the brim
of its fteam-rim fhould not proje& above it more
than half an inch. To preferve the brick-work
from being wetted, the top of it may be covered
with fheet-lead, which may be made to turn over
the top of the brim of the fteam-rim of the boiler,

There may either be a fteam-tube in the cover of
the boiler, or the {team may be permitted to force
its way under the defcending rim of the inverted
fhallow pan, which conftitutes the cover. If there
be a fteam-tube, it thould be half an inch in diame-
ter, and about one inch in length; and it thould
be made very fmooth on the infide, in order that
another tube of tin, orof tinned copper, about 10
inches in length, may pafs freely in it. The ufe
of this moveable tube is to caufe the air to be ex-
pelled from the upper boiler, while it is ufed for
cooking with fteam. This will be done, if, while

~the water below is boiling, the long tube be thruft
down into the boiler through the fteam-tube, till
ats lower end comes to the level of the brim of the
Jdower boiler. For,as fteam is confiderably lighter
than common air,oit+will of courfe rife up and
- ‘occupy the upper part of the upper boiler, and the

“air below it being comprefied, will efcape through
the tube we have juft defcribed; and, although

54 that
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that tube fhould remain open, the upper boiler
will, neverthelefs, remain filled with fteam, to the
total exclufion of atmofpheric air. The infide of
the fteam-tube, and the outfide of the moveable
tube fthould be made to fit each other with accu-
racy, in order that no fteam may efc:a;pe between
them. The neceffity of this precaution is too evi-
dent to require any illucidation. -
It will be beft to place the fteam-tube within
about an inch of the fide of the cover, in which
cafe it will be eafy, by turning the cover about, to
place it in fuch a pofition that the moveable tube
may defcend into the upper boiler, without being
ftopped by meeting with any of thf:. difhes that are
placed in it. |
It is hardly neceffary that Ilhauld nbferve here,
that boilers on the principles above defcribed may *
b c onftruéted of fheet-iron, or fheet-copper, as
well as of caft-iron, and that thejr may be made of
any dimenfions. That which is reprefented in the
foregoing ﬂgure (44.) is of a moderate fize, and
would, I fhould imagine, be fuitable for the famﬂy i
of a labourer, confifting of eight or ten perfons.
The lower part of the boiler would hold about 3% )
gallons ; but the whole boiler, filled up to within '. |
an inch of the level of the infide of the fteam-rim, = 8§
would hold 14} gallons. < When fo filled up,
I fhould fuppofe the boilerito.be fufficiently capa-
~cious to heat water for wathing, or for any other
purpofe that could be wanted by an mduﬁnt;ua ;3.

g5 ik Aay v
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family, confifting of the number of perfons above-~
mentioned,

Defeription of @ PoRTABLE FIRE-PLACE for an
" UNIVERSAL KitcHEN BoI1LER,

The following figure reprefents a vertical fetion
of the fire-place, withits boiler in its place.

~ This figure is drawn to 2 fcale of 10 inches to
the inch,
The
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- The boiler is fuppofed to be of caft-iron, and
the fetion of it is reprefented by a double line.
To render its form more mn{'plcuous, its cover 1s

omitted. 3

The portable fire-place is a cylinder of fheet— -
iron, 24 % inches in diameter, and 34 % in height;
open above, and clofed below. The fetions of
this cylinder, and of its bottom, are marked by
ftrong black lines. . |

The fire-place, properly {o called, is the center,
or axis of this cylinder: it is built of fire<bricks
and fturbridge clay; and the fire burns on a
circular caft-iron difhing grate, eight inches in
diameter. '

The opening (at a.) by which the fuel is intro- '}
duced, is marked by dotted lines ; as is alfo another
opening below it (at 4.) which leads to the afh~
pit. Thefe openings are clofed by doors of fheet-
iron, which are attached by hinges to the outfide
of the cylinder, and faftened by means of turn-
buckles. "

The door of the ath=pit is furnithed with arﬁgﬁ'- 1
ter for regulating the admiffion of air. |

The fmoke is carried off by an horizontal tube, |
a part of which is feen at C.

There is a particular and very fimple contrivance
for caunfing the fmoke to come into contat with -
the fides of the lower boiler, and with the flat bot-
tom of the upper boiler, and then to defeend before
it is permitted to. pafs off.. This isa, cylinder of
¢alt-iron or of earthen-ware, which is 1'5ﬁ_i!ﬁhﬁ§5_iﬂ '.

diameter
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diameter within, or in the clear, and 8 inches
high, with a thin flanch about an inch wide, at its
lower extremity. This flanch ferves as a foot for
keeping it fteady in its vertical pofition, and alfo
for faftening it in its place, by laying the ends of
a circular row of thort pieces of brick upon it.

The lower end of this cylinder being {et down at
the level of the bottom of the lower boiler, upon
the top of the hollow cylindrical mafs of brick-
work which conftitutes the fire-place, the fmoke
is obliged to pafs up between the infide of this
cylinder and the outfide of the lower boiler, and
to {trike againlt the flat bottom of the upper
boiler. It then pafies hunzcntaﬂ}r over the top of
this cylinder, and turning downw ards into the {pace
which is left for it;, between the outfide of this thort
cylinder and the great cylinder of fhect-iron in
which the boiler is fufpended, it paffes off by the
{mall horizontal tube which carries it to the chim-=
ney.

This fhort c}rlmder is fo diftinétly reprcfﬂnted in
the figure, that letters of reference are quite un-
ncccifar}' .

A piece of brick, or of ﬁre ﬂ:une, about 23
inches thick, is fuppofed to be attached to the
infide of the fire-place door, to prevent its being
too much heated by the fire; and this is repre-
fented in the figure by dotted lines. The knobs
in the fire-place door, and in the door of the afh-
it, are defigned to be ufed as an handle in open-
4ing them,

This
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This portable fire-place may have two ﬁr;::ng
handles for tranf{porting it from place to place; and
as the boiler may be removed, and carried fepa-
rately, the fire-place will not be too heavy to be
carried very conveniently by two men.

Without ftopping to expatiate on the ufefulnefs
of this newimplement of cookery, Ithall proceed to
fhew how its utility may be made ftill more exten-
five, With a trifling additional expence, it may be
changed into one of the very beft ftoves for warm-
ing a room in cold weather that can be contrived.—
I{ay one of the very beff, forit will warm the air
of the room, without its being poffible for it ever
to heat it fo much as to make it unwholefome ; and
it will do it with the leaft trouble, and at the ex-
pence of the leaft poffible quantity of fuel.

Defcription of a contrivance for warming a room, by
means of @ PORTABLE UNIVERSAL Ki1TCHEN

BoI1LER.

The fallnwmg figure reprefents an e]evatmn, or
front view of the machinery that ma]r be ufed for
this purpofe.

-

This
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254  Of Kitchen Fire-places, and Utenfils.

portable boiler and fire-place reprefented in the

preceding figure (46.) with an inverted cylindrical
veflel, conftructed of tin, or of very thin fheet-
copper, placed over the boiler. This cylindrical
veflel, whichl fhall call 2 sTeAM-sTovE, muft be
juft equal in diameter, to the fteam-rim of the
boiler, at the lowelt or deepefl part of thatrim;
“and it may be made higher, or lower, according
to the fize of the room that is to be heated by it.
That repréfented in the foregoing figure 1s 26
‘inches in diameter, and 24 inches high ; which
gives 17 fquarc fect of furface for heating the
room, |

This fleam-flove may be made of common fheet-
iron ; but in that cafe it fhould be japanned within
and without, to prevent its rufting. Injapanning
it, it might be painted, or gilded, and rendered
very ornamental. The portable fire-place might
likewife be japanned and ornamented ; but in that
cafe it would be neceffary to line that part of it
with clay or cement, with which the fmoke comes
into contact, otherwife the heat, in that part, {
might injure the Japan. '

There muft be a {mall tube, about £ of an inch
in diameter, in one fide of the fteam-ftove, juilt
above the top of the fteam-rim of the boiler,
This tube fhould be about two inches in length,
and it fhould projet inwards, horizontally, intothe
cavity of the fteam-ftove. Into this tube, oneend |
of another longer tube thould be introduced, which

E
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is defigned to carry off the redundant fteam into
the chimney.

The reafon why this tube fhould be placed near
the bottom of the fteam-ftove, will be evident to
thofe who recolle& that fteam is lighter than air.
Were it placed at the top of it, no {team would
remain in the ftove, and the object of the contri-
vance would be defeated.

This {fmall fteam-tube at the lower part of the
ftove may, with fafety, be kept quite open ; for
- unlefs the water in the boiler be made to boil with
- vehemence, little or no fteam will iflue out of 1t;
for the greater part, if not the whole of it, will
be condenfed againft the top and fides of the fleam-
ftove.

As the water which refults from this condenfa-
tion of fteam, will all return into the boiler, it will
f{eldom be neceffary to replenifh the boiler with
- water,

When cacrkmg is going on in the boiler in cold
“ weather, the fteam-ftove will fupply the place of a
cover for the boiler; but when the weather is
~warm, the cover of the boiler may be ufed inftead
“of it, and the air of the room will be very little
teated

i Steam-ftoves on thefe principles would be found
ﬁ’er}' ufeful in heating halls and paffages, and I
think
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think they might be ufed with advantage for heat-
ing elegant apartments. They are fufceptible of a
variety of beautiful forms, and are not liable to any
obje&ions that I am aware of. A moft elegant
fteam-ftove might be made in the form of a doric
temple, of eight or ten columns, ftanding on a
pedeftal.  The fire-place might be fituated in the
pedeftal, and the columns and dome of the temple
might be of brafs or bronze, and made hollow to
admit the fteam. In the center of the temple a
fmall ftatue might be placed, as an ornamental de-
coration—or an argands lamp might be placed
there to light the room. In cafe a lamp fhould be
placed in the center of the temple, there fhould
be a circular opening left in the top of the dome
for the paffage of the fmoke of the lamp.

The fire under the boiler may be lighted and
fed without the room, or within it; or the fteam
may be brought from a diftance in a leaden pipe
or copper tube. If the boiler that fupplies the
fteam 1s fituated in the pedeftal of the temple, and
if the fire 1s lighted from within the room, the fire.
place and afh-pit doors may be mafked by tablets
and infcriptions.

But I need not enlarge on the means that may
be ufed for rendering an ufeful mecha.niqal ﬂF__f

undertakmg
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. Thofe who with to fee one of thefe univerfal
kitchen boilers, will find one fet in brick-work, in
the kitchen of the Royal Inftitution. It 1s con-
ftruéted of copper, and tinned on the infide; and
it is confiderably larger than that I have here de-
fcribed. The method ufed for confining the fteam
in this boiler 1s different from that here recom-
mended ; and there is a contrivance for heating the
‘contents of the boiler occafionally by means of
fleam, which is brought from another boiler ; but
this contrivance has no particular conneétion with

merely to (how how fteam may be employed for
making liquids boil.

In order that thefe univerfal kitchen-boilers,
with fteam-ftoves, may the more eafily find their
way into common ufe in this country, fome me-
thod fhould be contrived for making tea in them.
Now I think this might be done by putting the
tea, with cold water, intoa fhallow tin tea-pot, or
- rather kettle, and placing it in the upper boiler,
directly over the lower boiler. I once made an
~experiment of this kind ; and if I was not much

miftaken, the tea that was {fo made was uncom-
_monly good, and high flavoured. It certainly ap-
- peared to be confiderably ftronger than it would

have been, if, with the fame quantities of tea and

of water, it had been made in the common way.

.:.
iy
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Of a New-invented Regiffer-Stave. 25G
CHAP. X.

Defeription of a new-invented REGISTER-STOVE or
FurNACE, for heating Kitchen Boilers, Stew-pans,
. &9¢c.—Of the conftruétion of Boilers and Stew-pans,
peculiarly adapted tothofe Stoves.— Particular method
of confirusting Stew-pans and Sauce-pans of Tin, by
which they may be rendered very durable.— Deferip-
tion of a fmnall PORTABLE FIRE-PLACE for Stew-
pans and Sauce-pans.—Of cafi-iron HEATERS for
heating Kitchen Utenfils.

| HAVING learnt, by frequenting Kitchens while
' the various procefles of cookery were going

on in them, how very defirable it would be that the
- cook might be enabled toregulate, and occafionally
to moderate the fires by which ftew-pans and fauce-
~ pans are heated, I fet about contriving a fire-place
for that purpofe, which, on trial, was found to
anfwer very well. The firft fire-place of thiskind
that was conftruéted was put up in my own kit-
chen, at Munich, where it was in daily ufe for

more than twelve months ; and {oon after I re-
turned to this country (in the year 1798.) one of
‘them was put up 1n the kitchen of Mr. Summers,
‘ironmonger, No. 98, New Bond-ftreet, where it has
been exhibited to the view of thofe who frequent
his fhop. Since that time a great number of them
have been put up in the kitchens of private fami-
lies, and, as I am informed, are much liked. As
their ufefulnefs appears to me to have been fuffi-
ciently afcertained by experience to authorize me
T2 to
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260 Of Kitchen Fire-places, and Utenfilt. _.
to recommend them to the public, I fhall now ﬂ
lay before the reader the moft exat and particular |
defcription of them that I can give; premifing:
however, that it will be difficult to give fo clear an

account of this contrivance as toenable a jserﬁi:n to. §
form a perfect idea of it without having feen it. ¥
I fhall perhaps be moft likely to fucceed in r:hls- |
attempt, if I begin by exhibiting a view uf tht':
th;ng to be defcribed. - - ‘
|

i
lml“' ,u ”I'“|||I||._._
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i fire-place for two ftew-pans, actually exifting in
! Heriot’s Hofpital at Edinburgh. It is placedin a
. mafs of brick-work, two feet fix inches high, four
. feet fix inches loﬂg, and two feet wide, from front
| . to back, fituated in a corner of the room, on the
ﬂght hand fide of the fire-place. In the middle
. of the front of this mafs of brick-work are feen,
.~ the front of the fire-place door {which is double)
8 —and the ath-pit regifter-door ;—and near the end
- of it, on the left, in the upper front corner, may
i be difcavﬁred the {tone ftopper, which clofes a
| canal, which is uccaﬁunaliy opened for cleaning out
\ the foot from the flues in the interior parts of the
~ mafs of brick-work. A like ftopper, and which
 {erves for a like purpofe, may be feen at the end of
| timmafs of brick-work, near the right hand corner
-';a. ove. Each of thefe ftoppers 1s furm{hed with
n iron ﬂng, faftened by a ftaple, which ferves as
__ 1andle in removing and replacing it.
b 1A n m top of thismafs of brick-work there is
laid an horizontal plate of caft-iron, 18 inches
 wide, three feet long, and about 1 of aninch in
thicknefs ; and on the right and left of this iron
plate, aand level with its upper furface, there are
placed two flat ftones, each nine inches wide, and
8 mches long ; being juflt as lonn‘ as the m:m
pl 15 wide.
e At the back of this iron plate runs a flue, four
‘inches wide and five inches deep, which is covered
above, at the level of the upper furface of the
Jron plate, with a flat ftone, fix inches wide.

_I !I}- v T 3 On:
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One of the moft effential parts of this contris
vance is the iron plate, with its circular regifter;
both which are reprefented by the following figure.
In order to give this figure upon the largeft {cale
the fpace which it muft occupy will admit of, only
one half of the plate is reprefented, bmng fhewn
broken off in the middle. b

Efg 49
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In this figure the circular moveable regifter
(which 1s diftinguifhed from the oblong plate to
which it belongs, by marking the latter by fine
horizontal lines) is thewn in 1ts place; and the
projecting piece of metal is alfo {een, which ferves
as a handle to turn it about on its centre. This
circular regifter has a thallow circular groove, near
its circumference, about I an inch deep and 1%
inches wide ; and between the infide of this
groove and the centre of the regifter there are two
holes; or openings, on oppofite fides of the cen-
tre, which anfwer to two other openings of like
form and dimenfions, which arein each half of the
oblong plate to which the regifters belong. By
one of thele openings (that next the middle of
the oblong plate) flame rifes from a fire fituated
below, and {preads under the bottom of a boiler,
which 1s {ufpended over the circular regifter ; and
by the other it defcends, and again entering the
mafs of brick-work, it goes off by an horizontal
canal which communicates with the chimney.
The boiler, or ftew-pan is {ulpended over the
circular regifter-plate, and the heat 1s confined
about it by means of an hollow cylinder of fheet-
iron, or of earthen ware (about ane inch longer,
or higher than the boiler is deep) and open at both
ends ; the lower end of which entering the fhal-
low groove of the regifter, repofes on 1t, while
its upper end is clofed by the boiler, which, reft-
ing on it by its brim, is fufpended in it, and con-
fequently is furrounded by the flame.
T 4 This
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This cylinder muft be made quite flat, or even at
its two ends, by grinding it on a flat ftone ; and the
boiler muft be made to fit it accurately, not hows
ever by fitting too nicely into its opening (which |
method would not be advifeable)—but by making
the under part of the iron ring, which forms the
projeéting brim of the boiler, perfeétly flat, and
caufing the boiler to be {fufpended by that ring on
the flat endof the cylinder. -

To prevent the efcape of the flame under the
bottom of the cylinder, or between its lowerend
and the eircular regifter-plate on which it ftands, a
fmall quantity of fand, or (what will be ftill bet-
ter) of fine filings of iron or brafs, may be put
into the groove in which the cylinder 1s placed :
and the fame means may be ufed for making the
joinings tight between the circular regifters and the
flat plate to which they belong. | :

The following figure, which fhews a.vertlckl fece
tion of this regifter-ftove, with its fire-place and
its two boilers, or rather ftew-pans, will give 3
clear idea of the arrangement of the machinery.

Thee




- Thefe ftew-pans, which are 10 £ inches in diame-
terabove, and 6 inches deep, each, are conftru&ted
~ according to the direftions given in the feventh
~ chapter of this Effay. They are of copper, tinned,
-' ~and are turned over flat iron rings at their brims.
Their

L L
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Their handles are not {een in this figure, havingbeen =
omitted for want ¢¥ room. Their covers, which are
of tin, and made double, are on a peculiar con- =
ftruction. They are fo contrived that a {mall fauce-
pan for melting butter, or warming gravy, may
be placed upon them, and heated by the fteam
from their {tew-pans. B

From a careful infpection of the three foregoing
figures, and a comparifon of them with the fhort
defcription that has been given of the various parts
of this machinery, it will, 1 fancy, be pofiible to
form fo diftiné an idea of this contrivance as to
enable any perfon, converfant in matters of this
kind, to imitate the invention, even without ever
having feen the work executed. The principles, at
Jeaft, on which this contrivance is founded, will
be perfeétly evident ; and when they are under-
ftood, ingenious men will find little difﬁéu’lt}f in
the application of them to pracice. It is indeed -
highly probable that fimpler and better means of
zpplying them will be found, than thofe I have |
adopted, when the ufe of the contrivance fhall |
become more general. I am indeed aware of feve- -
ral alterations of the machinery, which I think
would be improvements : but as I have not tried
them, I dare not recommend them, as I recom-
mend things. which I know from experience to be .ﬁ
ufeful. | o

I fhall now pmceed to gwe an accuunt of ﬁ:w:-
ml precautmnﬁ in tlm cunﬂ:m&mn -md ufe of thﬂfé'

1 gotl $eR avail ;’:..-'.'I%E}ﬁg};}- |
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regifter-ftoves for boilers, which have been found
to be neceflary and ufeful.

The circular regifters are {fo conftructed, that by
turning them round, they may be {o placed as either
to clofe entirely the holes in the flat plate on which
they lie, or to leave them open more or lefs. Now
as there is no paffage, by which the {moke can go
off from the fire-place into the chimney, but
through thefe holes, care muft be taken never to
attempt to kindle the fire when both thefe regif-
ters are clofed ;—and never to open one of them
- without having firft placed an hollow cylinder on

it, and a fit fauce-pan or boiler in the cylinder, to
clofe it above. It can hardly be neceffary that 1
fhould add, that care muft always be taken to put
water, or fome other liquid, into the boiler, to
prevent its being burnt and {poiled by the heat.
The ftate of the regifter—in regard to its being
more or lefs open—cannot be feen when the boiler
1s in its place, as the openings of the regifler are
concealed by it, and by the cylinder in which it is
fufpended. But although the ftate of the regiiter
‘under thefe circumftances, is not feen, it is never-
thelefs kiown; and the heat which depends on the
dimenfions of the opening left for the paflage of
the flame, may, at any time, be regulated with
the utmoft certainty. By means of a projecting
pin, or fhort ftub, reprefented in the figure 49,
“ belonging to the lower (fixed) plate—and which is
caft with it—the moveable circular regifter is ftop-
ped in two different pofitions ; in one of which the
| | openings

G
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openings for the flame are as wide as poffible, and
in the other they are quite clofed. When the
handle, by which the circular plate is turned round,
is pulled as far forward as pofiible towards the front

of the brick-work, the regifter is wide open. In =
this fituation it is reprefented in the figure 49.
When it is pufhed as far backwards as pofiible, the

regifter 1s clofed; and its fituation at any inter-
mediate {tation of the handle, between thefe two
limits of its motion, will at any time fhew the
exalt ftate of the regifter. |
That the handles of the regifter plates may not
interfere with each other, they are placed on the
fides of their plates,which are fartheft from the fire ;
confequently they are as far from each other as pof-
fible. The form of thefe handles is {uch that they
never become very hot, although they are of iron,
and of a piece with their plates, being caft together, =
The cold air of the atmofphere paffing freely up-
ward through a conical hole (left in cafting) in the
center of the knob of the handle, the heat is car-
ried off by this current of air, almoft as faﬂ: as it
arrives from the circular plate, iy
There 1s a circumftance to which it is a,b{'talute}y
neceffary to pay attention in fetting the large flat
iron plate in the brick-work, otherwife the ma-
chinery will be liable to be foon deranged, by the
effeéts of the expanfion of the metal by heat :—
The bottom, or under fide of this plate muft be
every where completely covered and defended from
the action of the flame b}r bricks or tiles, This is
very
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| very ealy to be done, but, at the fame time, as it
| requires fome care and attention, it is what work-
| men are very apt to negle@, if they are not well
| looked after.—As this plate is very large, if great
| care be not taken to prevent its being expofed
- to the flame, it will foon be warped and thrown
out of its place. If, inftead of cafting this plate
~ 1n one piece, it be formed of two pieces, cach 18
~ inches fquare, the bad effeéts produced by the ex-
~ panfion of the metal by heat will be greatly lef-
 fened ; and this precaution has been taken in moft
~ of the regifter-ftoves on thefe principles that have
~ been put up in London; but by an experiment
| lately made at Heriot’s hofpital at Edinburgh, ¥
~ have been convinced that the large plates may be
| depended on, if they are properly fet.

I have defcribed the cylintler in which the ftew-
 pan or boiler is fufpended, as being a feparate
' thing :—it is right, however, that I fhould inform
* the reader, that in almoft all cales where regifter
 fire-places of this kind have hitherto been put up,
* this cylinder has been firmly and infeparably
* united to the ftew-pan, fo much {o as to make a
. part of it, the handle even being attached to this
| cylinder, inftead of being joined immediately to the
~ ftew-pan. The following figure, which reprefents
 avertical feéion of one of thefe ftew-pans, and its
 cylinder, will thew how they have hitherto generally
been conftrudted.
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ftew-pan, efpecially when the ftew-pan was almoft
empty. With a view to remedy both thefe evils,

! and at the fame time to conftruét ftew-pans and

~ fauce-pans of large dimenfions of common fheet-tin
- (tinned iron) which fhould be more durable, and
fuperior in many refpets to thofe of that mate-
~ rial now in common ufe, fome alterations were
~ made in this utenfil, which will be eafily under-
itood by the help of the following figure.

Hg: 52

. T

€ . &

In order to prevent the flame from paffing up-
wards between the fauce-pan and its cylinder, and
occupying the vacant fpace, ¢, a, e, this {pace
~ was inclofed by means of a circular piece of fheet-
. copper, ¢, 6, f; 4, with a large circular opening in
~ its center, of the diameter, e £, This copper being
~a little larger in diameter than the cylinder, was

X firmlyattached to it all round, by being turned over

| the fame wire which ftrengthened and made a finith
- to the bottom of the cylinder; while the infide edge,
L
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¢, f5 of this circular perforated theet of copper being
raifed upwards, with the hammer, about an inch,
as it 1s reprefented in the figure, the fauce-pan is

made of {uch a form, that, on being brought into

its place, its bottom 1s forced down upon the up-
per edge of this copper; by which means the
empty {pace between the fauce-pan and its cylinder
15 clofed up below by the copper, and the flame
prevented from entering it. Sheet-iron might
have been ufed inftead of theet-copper, far-clnﬁng 1
up this {pace; but copper was preferred to it on
account of its not being fo liable as iron to be
deftroyed by the action of the flame.

This contrivance was found to an{wer fo well for
preventing the cylinder from being deftroyed by
heat, that, when it was made of tinned fheet-iron,
(commonly, but improperly, called tin) the tin, by
which the furface of the iron was covered, was not
melted by it: and fo completely did it prevent

the fides of the fauce-pan from becoming too hot, !

that a quantity of fluid, of any kind, fo {mall as
barely to cover the bottom of the veffel, might be
boiled in it, without the f{malleft danger of its
being burnt to its fides.
Having found that the fides of the fauce-pan
were fo effe@ually defended by this contrivance
from intenfe heat, it occurred to me that a fauce-
pan of common tin might perhaps be fo con-
ftruéted, as, with this precaution for the preferva-
tion of its fides, it might be made to lafta great
while ; which would net only fave a confiderable
5 . cxpente
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| expence for kitchen utenfils—tin being much
cheaper than copper—but would alfo remove the
apprehenfion of being poifoned by any thing in-
jurious to health, communicated to the food by
the veflel in which it is prepared ; which thofe can-
not help feeling, who eat victuals cooked in copper
utenfils, and who know the deleterious quahties of
that metal.

Concluding that 1f I could contrive to prevent
the feams or joinings of the tin, in a fauce-pan or
boiler, from ever coming into contaét with the
| flame of the fire, it could not fail to contribute
| greatly to the durability of the utenfil ; 1 caufed
. the fauce-pan, reprefented in the foregoing figure,
~ to be made of that material. The bottom of this
i fauce-pan, ¢, f, was made dithing (inftead of being
- flat, as the bottoms of tin {auce-pans are commonly
- made) and being joined to the body of the fauce-
| pan by a ftrong double feam, the vacuities of the
| feam, both within and without, were well filled
| up with folder.
| Now as care was taken in ad jufting the conical
~ band of copper ¢, ¢, f; d, to the bottom of the
fauce~pan, to make 1ts circular opening'above, at
} e, f; {fomething lefs in diameter than tharbc-ttam
it of the fauce-pan at its extreme breadth, or where
| 1t joins the fides or body of the utenfil; and alfo
t . to caufe the upper edge of this cc}pper aétually to

it is evident that the feam, by which the body of
| the fauce-pan and its difhing bottom were united,
- Was completely covered by the copper, and de-

VOL. 1II, By fended
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fended from the intermediate action of the fire: 1t
1s likewife evident, that the fide-feams in the body
of the fauce-pan, were likewife protected moft

effeCtually from all the defiructive effects of in-
tenfe heat: and if care were taken to cover the

outfide of the body of the fauce-pan with a good i .'
thick coating of japan, to prevent its being injured

by ruft, there is little doubt but that fauce-pans

fo conftruéted would laft a long time indeed.

The cylinderin which the fauce-pan is fufpend-
ed might likewife be japanned—both withinand
without—which would not only preferve it from
ruft, but would alfo give it a very neat appear-
ance. All thefe improvements have been made,
and a variety of fauce-pans conftruéted on the
principles here recommended may be feen in the
Repofitory of the Royal Inftitution.

Of the means that may be employed for ufing indiffer-
ently Sauce-pans and Boilers of different fizes,” with
the fame Regifter-Stove Fire-place. !

. Although the diameter, below, of the cylinderor
cone (for it may be either the one or the other)
in which the fauce-pan or boiler is fufpended, 1s
limited b}r ‘the diameter of the groove of the cir- =
cular reglﬁﬁr-plate in which it ftands over the fire;
yet, the fizes of the cooking utenfils ufed with
them may be greatly varied. They may, without .
the (malleft i inconvenience, be made cither broader
or narrower above at their brims, than the bot-
tom of the cylinder or cone in which theyare ful~
pended ; and, with any given breadth above, their
depths (and cmﬁequtntlv their capacities) may be

7 - vaned f
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wvaried almoft at pleafure. When, however, the
| diameter of one of thefe boilers, at its brimg is
| greater than the diameter of the groove of the regif=
| ter-plate of the fire-place, it muft be fufpended
| in an inverted hollow cone, and its body muft
| neceflarily be made conical.
| The following figure fhews how a boiler, 14
| inches in diameter, with a fteam-rim (with which
' the fteam-difhes of a 13 inch family boiler may
| occafionally be ufed) may be adapted to a regifter-
_f:ﬁow: fire-place of the ufual dimenfions.
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This boiler requires no handle, as its fteam-rim*
may be ufed inftead of a handle in moving it from 'y
place to place. |

The following figure fhews how very {mall {'auc&w
pans are to be fitted up, in ordetr to their bemgl .
ufed with thefe regifter-ftove ﬁrc—pla.:es |

Fgby ) wulignbintly

This fauce-pan is only fix inches in diameter, at
its brim, and three inches deep. The hollow cone
in which it is {ufpended is about fix inches in dia-
meter above—i10# inches in diameter below—and
four inches in height.

In kitchens of a moderate fize it will feldom be
convenient to devote more fpace for ftoves for ftew-
pans and fauce-pans than would be neceflary for
ereing one regifter ftewing-flove fire-place, which,
if the fire-place has only two regifters, will heat
only two ftew-pans or boilers at the fame time;
but in cooking for a large family it will frequently
be neceffary to have culinary procefles going on at
the fame time in feveral ftew-pans and {auce-pans ;
it remains therefore to fhew how this may be done,
with the apparatus and utenfils juft defcribed : and
it is certain that this objetis fo important, that

any arrangement of culinary apparatus would be
eflentially deficient and imperfeét which did
afford the means of attaining it completely, and

wrthaut
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@thuut any kind of difficulty. There are two
wa}rs in which it may be done with the utenfils
above defcribed : A ftew-pan or fauce-pan having
been placed upon one of the regifter-plates of the
t ove till its contents are boiling hot, it may be
removed, and placed over a very fmall fire made
with charcoal in a {mall portable furnace refemb-
ling 2 common chafing difh ;—or it may be

-?,'r t down upon a circular iron heater, made red

hot, and placed in a bed of dry afhes, in a fhal-

Ie earthen pan. By either of thefe methods a
boiling heat may be kept up for 2 long time in the
tew-pan 3 and any common procefs uf boiling ar
.I tewing carried on in a very neat and cleanly man-
mer. It muft however be remembered, that it is
lonly with ftew-pans and boilers conftructed on the
[principles here recommended, and conftantly kept
i. covered, with double covers, to prevent the
|IFL of the heat, that the procefles of boiling and
ftewing can be carried on with very small portable
{furnaces, and with heaters ; but with thefe nten-
which are fo well calculated to confine the
eat, it is almoft incredible how fmall a fupply’ of
eat will be fufficient, when the contents of the
veflel have previoufly been made boiling hot, to
kec eep up that temperature, and carry on any of the
i mmon procefles of cookery.

L B
" )

l
I

| E:In the following figure (52} A, reprefents a ver-
ical fection of a ftew-pan, 11 inches wide at its
d m, and 6 inches deep, fulpended in its cylinder,

3 and
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and placed upon a portable furnace, B, which is
7 inches in diameter at its opening above, 11 inches |
in diameter below, and ¢ inches high. A {mall
fauce-pan, C, for melting butter, is placed on the
cover of the ftew-pan, and is heated by the fteam’
from the ftew-pan.

This fmall fauce-pan is {fufpended in a cylind
which ferves for confining the fteam about 1it,
which rifes from the ftewing ftove.

~ The cover of this {fmall fauce-pan is double, and;

inftead of an handle, it is furnithed with a kind of
a knob (d) formed of an hollow inverted cone of
tin, which occafionally ferves as a foot for fupport=
Ing the cover, when it is taken off from the fauce=
pan, and laid down in an inverted pofition. This
contrivance is defigned to prevent the infide of the
cover from being expofed to dirt, when it 1s occa-
fionally taken off, and laid down. The fauce-pan
1s furnifhed with a handle of the common form (¢}
which is reprefented in the figure.—The handle (f}
of the ftew-pan is alfo thewn ; and that () of the
portable fire-place. ' !
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The following figure 1s a per{pective view of the

portable furnace, without the ftew-pan :
Fig 96+ - [
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In this figure the three horizontal projeéting
arms are dlﬁlné’dy {een, which ferve to {upport the
ftew-pan. One of thefe arms, which is longer
than the reft, fervesas an handle to the furnace.

This little furnace, which is conftructed princi-
pally of fheet-iron, is made double, that part of it
which contains the burning charcoal being cylin-
drical, or nearly fo, and being fufpended in the

axis of an hollow cone, which forms the body of '

of the furnace, and ferves as a covering for cunﬂnmg g
the heat. &

The following figure, which reprcfents a vertlcal |
feétion of this furnace through its axis, will give a
clear idea of the manner in which it is cunﬁru&cd -

Lo 57

----------------

The alr is mtmduced into the ﬁre-place, ﬁrﬂ: "
through a circular hole (reprefented in the figure
56.) about 1} inches in diameter, fituated in the

fide of the hollow cone near its bottom; and from

thence 1t pafles up through a fmall dithing grate

of caft-iron, which lies at the bottom of the holjow |

cylinder which contains the burning fuel. At the
: ¢ upper




 Heaters for Sauce-pans, &c. 281

upper end of this cylinder there is a narrow rim,
about half an inch wide, turned outwards, by
which the cylinder 1s fufpended in its place; and
a fimlar run being turned inwards below, ferves
as a {upport for the difhing grate.
 When this fire-place 1s ufed, it will be proper
to place it on a flat ftone, oron a tile; or, what
will be ftill better, to{et it ina thin earthen difh.
The fame earthen difhes which would be proper

| for holding thefe portable fire-places, would alfo
| anfwer perfeétly well for holding the caft-iron heat-

ers that may occafionally be ufed for finifhing the
procefles of cooking that have been begun in ftew-
pans and fauce-pans, heated over the fire of a re-
gifter-ftove, or otherwife made boiling hot.

The following figure, which reprefents a vertical
- fection of a ftew-pan, placed over a heater of the
~ kind here reccommended, will give a perfect idea
- of this arrangement.

g, 58

F
-

@~ The heater 15 here reprefented as lying in a
 bed of athes, and there is likewife a thin layer of
i afhes

-
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afhes feen between the top of the heater and the
bottom of the ftew-pan. By the quantity of athes
fuffered to remain on the upper furface of the |
heater, the heat communicated to the ftew-pan is i
to be moderated, and regulated. x

The heater is perforated in its center, by a hole
of a peculiar form, which ferves for introducing
an iron hook, which 1s ufed in taking ‘it from the
fire, and placing it in the earthen difth. o

The form of the hook, and the thape of the aper-
ture through which it paffesin the heater, sy be
{cen in the foﬂ-::-wmg figure : -

e

The circular excavation in the heater, on each t
fide of it, furrounding the hole (which is in the
form of the key-hole of a lock) by which the hook
is introduced, ferves to give room for the hook (or
key, as it might be called) to be turned round
when the heater 1s laid upon, or againft a flat fur-
face. As this excavation,as wellas the hole through 414
which the key pafles, may be caft with the heater,
this arrangement will caufe no additional expence.

CHAP.
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CHAPR, " &L

Of the ufe of PorTaBLe FURNACES, for culinary
purpofes.—Defcription of a portable Kitchen Furnace,
Jor Boilers, Sc. onthe common confiruction.— De-
feription of a fmall Portable Furnace of calB-iron,
Jor keating tea-kettles, flew-pans, {c.— Defcription
of another, of fheet-iron, defigned for the fame ufes.—
Defcription of a Portable Kitchen Furnace of earthen
ware.—An account of a very fimple Apparatus for
Cooking, ufed in China.

N China, and in feveral other countries, all, or
nearly all the fire-places ufed i1n cooking are
portable; and real advantages might certainly be de-
rived, in many cafes, from the ufe of portable kit-
chen fire-places in this country. Convinced of
the utility of this method of cooking, I have taken
confiderable pains to inveftigate the fubject expe-
rimentally, and to afcertain the beft forms for the
furnaces and utenfils neceflary 1n the praétice of it,

Portable furnaces for cooking are of two diftiné
kinds : The one has a fire-place door for introduc-
ing the fuel—the other has none: ard either of
thefe may, or may not, be furnithed with a tube

for carrying off the {moke into the air, or into a
neighbouring chimney.

When a portable kitchen furnace is conftruéted
without a fire-place door, as often as fuel 1s to
be introduced, it will be neceflary to remove
the boiler, in order to perform that operation.

When the boiler 15 {mall, that may eafily be
' done ;
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dones and when the. furnace ftands out of
doors, oron the hearth within the draft of achim-
ney, or when the fuel ufed produces little or no
{moke, it may be done without any confiderable
inconvenience ; but if the boiler be large, it can-
not be removed without dificulty ; and when the
furnace 1s placed within doors, and the fuel ufed
pmducas fmoke, or other noxious mpnuﬁ ‘the
removing of the boiler, though it were but for =
moment, would beattended with ?erg Eilfagi'cmhla
confeqyences. AT,
Small portable fumac:s,thhautfire-placedm
may may hf: ufed -mthm dmrs, pmmduii they 1:‘: !
be adﬂfable to furmﬂ:n them with ﬁn&lﬁ tuhf:s
fheet-iron, for carrymg off the unwhulefame w}-
pour of the charceal into the chnnneyu _Wlthqgt.
fuch tubes to carry off the {moke, they would nat, it
is trye, be more difagreeable, or more dctmmmtq
to, health, than the ftoves now gencrally ufed for
burning charcoal in kitchens; but I fhould be
forry to recommend an invention to which th&rﬁ
appear to me ta be o great abjeions.
[ have caufed a confiderable aumber.of portahh
© kitchen furnaces, of hoth the kinds above-men-
#ioned, to be conftru@ed ; and I thall now give
‘delcriptions of fuch of themas feem to anfiwer beft:
.thg purpofes for which they were defigned.. -
way all be feen at the Rc;}ﬁﬁt.nrf of th; Rujﬂ

h&atutmm A
i “"’“ﬁfkiﬁ .S &
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«A very fimple and ufeful portable kitchen fur-
nace, with its ftew-pan in its place, are reprefented
by the following figure :

This furnace is made of common fheet-iron,
and it may be afforded at a very low price. It is
- compofed

- =
R

e
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€ompofed of an hollow cylinder, and two hollow
truncated cones of different fizes. The large cone,
which is ereét, 1s clofed at its bafe, or lowerend ¢
The {maller is inverted, and is open at both ends.
This fmaller cane is {fufpended in the larger, by
means of a rim about half an inch wide, which
projets outwards from its upper (larger) end.
A nm of equal width, projecting inwards, at its
lower extremity, fupports a circular grate, on
which the fuel burns. The cylinder, which 1s
about two inches lefs in diameter than the larger
cone at 1ts bafe, and which refts upon the furface
of that cone, ferves to {fupport the boiler or {auce-
pan, This cylinder is firmly fixed to the cone on
which it refts, by means of rivets, two of which
are reprefented in the figure. The upper end of
this open cylinder is ftrengthened, and its circular
form preferved by means of a ftrong iron wire, over
which the fheet-ironis turned. There 1s a fhort
horizontal tube (A.) on one fide of the cylinder,
which is deftined for receiving a longer tube which
carries off the {moke. The air neceffary for the
combuftion of the fuel 1s admitted through a cir-
cular hole (B.) about 1} inches in diameter, in
the fide of the larger cone, near its bottom, and
below the joining of the cone with the cylinder
which refts onit. This hole for the admiffion of
air fhould be furnifhed with & regifter, by means
of which the fire may be regulated. The handle
of the ftew-pan is omitted in this plate, for want of
room, asis al{o that of the fire-place. This figure
is drawn' to a {cale of four inches to theinch.

The
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-~ The following figure (which is drawn to a fcale
of fix inches to the inch) is a perfpetive view of
- one of thefe portable furnaces, without its ftew-
pan.

A part of the handle of this furnace 1s feen on
~ the left hand ; and the fhort tube is feen on the
- night hand, that receives another tube, (a part of
. which only is fhewn) by which the {moke paffes
~ off.

- The ftew-pan reprefented in the 6oth figure, is
 fuppoled to be made of copper, and to be con-
- ftruéted on the principles recommended in the
2 {eventh
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feventh chapter of this (tenth) Effay. Thefe
portable furnaces are peculiarly adapted to kitchen
utenfils, conftruéted on thofe principles, and alfo
to boilers and ftew-pans with fteam-rims, which
are not made double; but for double or armed
boilers, ftew-pans, &c. the furnace muft be made
in a different manner. The fimpleft form for port-
able furnaces adapted to armed boilers, is that re-
prefented by the figures 55, 56, and 57; but I |
fhall now give an account of a furnace of .this fort,
conftructed on different and better principles.

" The following figure reprefents a vertical {ecticn
of a {mall portable kitchen furnace, of caff-iron :

On examining this figure, it will be found tha -:
care has been taken in contriving this furnace, te ot
divide it in {fuch a manner into parts, and to give
6 - to &
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~ to thofe parts fuch forms as to render the whole
of ealy conftru&tion. It confifts of three prin-
cipal parts, namely, of the fire-place A, which
is a hollow cylinder, or rather an inverted hollow
truncated cone, 7 inches in diameter above, mea-
fured internally; 4 inches long, or high, ending
| below with a hemilpherical hollow bottom, 6 inches
| in diameter, perforated with many holes for the
| admiffion of air,

| This fire-place is fufpended in the axis of the fur-
| nace by means of the projecting hollow ring D, E,
. belonging to the upper and principal piece, B, C,
| "#D E, of the furnace. At the upper part of this piece
- there is a circular cavity, a, 4, about one inch
;' wide, and a quarter of an inch deep, which 1sdef-
{? tined to receive the lower Extremit]r of the hollow

t:'_l,rlmder in which the boiler is {fufpended. At L,

| 1s a circular hole 1 inches in diameter, whicl
| " receives the end of thc tube by which the fmoke
HIE carried to the chimney. A part of this tube,
 which is of fheet-iron, 1s reprefented in the figure.
- To give it a more firm fupport in its place, there
| 1s a fhort tube, m, », of caft-iron, which pro-

| , The lower part of the body of the furnace
| €O nfifts of the piece F, G, H, I, and it is faftened
.~ VoL. I X to
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to the upper part by means of rivets, two of which
are feen at F. and at G. [In one fide of this lower
part there 1s a circular hole at K, about 1 } inches
in diameter, which ferves for the admiffion of air,
and which 1s furnithed with a regifter ftopper.
The bottom of this furnace, inftead of being made
flat is {pherical, projecting upwards; which form
was chofen in order to prevent, as much as poffible,
the heat from the fire from being communicated -
downward. This furnace will require no handle,
as its projecting brim will {erve inftead of one. ;

It will be obferved, that all the pieces of which
this furnace is compofed, are of fuch forms that the
moulds for cafting them will readily deliver from
the {and; and that circumftance will contnbute
greatly to the lownefs of the price at which this
moft ufeful article of kitchen furniture may be
afforded. |

The perforated caft-iron bowl, A, which con-
ftitutes the fire-place, is not confined in its place,
and its form and its pofition are fuch that its ex-
panfion with heat can do no injury to the outfide
of the furnace,

When the two pieces which form the body of
the furnace are faftened together, their joinings
may be made tight with cement,

A little fine fand fhould be put into the hollow
rm, a, 4, of the furnace, in order that it may be
perfectly clofed above by the lower end of the
hollow cylinder of its boiler; and a little fand or
afhes may be thrown upon the bottom of the cir-

9 cular
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cular cavity o, p, into which the {fmoke defcends,
before it goes off by the tube L, into the chimney.
This laft precaution will prevent the air from mak-
ing its way upwards from the afh-pit directly into
the cavity o, p, occupied by the {moke, without
pafling through the fire-place.

The regifter ftopper to the opening K, into the
alh-pit, may be conftructed on the fame principle
as that of the blow-pipe of a roafter. One of
thefe ftoppers 1s reprefented on a large fcale in the
figure 17, at the end of the fecond part of this
(tenth) Effay; or what will be ftill more fimple,
and quite as good, theadmiffion of the air may be
regulated by a regifter like that reprefented in the
preceding figure, No. 61.

This portable kitchen furnace will anfwer a va-
riety of ufeful purpofes; and, if I am not much
- miftaken, it will come into very general ufe. It
1s cheap and durable, and not liable to be broken
by accidents, or put out of order; and it is equally
well adapted for every kind of fuel. No particular
care or attention 1s required in the management of

~ it, and it is well calculated for confining heat,

and directing 1t.

As the fire-place belonging to this furnace is
nearly infulated, and as it contains but a ' {mall
. quantity of matter to be heated, a fire is eafily
~ and expeditioufly kindled in it; and the fuel

| burns in it under the moft favourable circum-

ftance.
It will be found extremely ufeful for boiling a

"It 'm-kettle, efpecially in fummer; when a fire in
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the grate 1s not wanted for other purpofes; and,
when the tea-kettle is conftructed on the princi-
ples that will prefently be defcribed, a very fmall
quantity indeed of fuel will fuffice. '
But the moft important ufe to which thefe por-
table furnaces can be applied, 1s, moft undoubt-
edly, for cooking for Poor FamiLits. I have
hinted at the probable utility of a contrivance of °
this kind in fome of my former publications, but
fince that time I have had opportunirties of ex-
amining the fubject more attentively, and of afcer- |
taining the fact by the teft of actual experiment.
As the fubject ftrikes me as being of no fmall
degree of importance, I fhall make no apology for
enlarging on it, and giving the moff particular ac-
comnt of {everal kinds of portable kitchen furnaces. .
That jult defcribed (of caft-iron) is, it is true,
as perfect in all refpects as I have been able to make
it, and will probably be found to be quite as eco- |
nomical and as ufeful as any that I thall defcribe ;-
but caft-iron is not every where to be found, and
even where founderies are eftablifhed for cafting 1 it,
moulds muft be provided, and thefe are expenfive,
and not eafy to be had. As it is probable that
fome perfons may be defirous of being provided
with portable furnaces of this kind, who may not
have it in their power to procure them of caﬁ-wmr! :
I thall now (hew how they may be con{’cm&:é!\_
(by any common workman) of fheet-iron, and alfq 1
how they may be made of carthen-ware. '

[} . -.'.;
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Of fmall Portable Kitchen Furnaces confirutled of

Sheet-iron.

The following figure reprefents a vertical fetion
i 0f one of thefe furnact:s drawn to a {cale of 4 inches
| ' to the inch.
| |

hortzr.}ntal rim a, b, which I l'hall call the fand rim, is
- 8 75 inches in diameter within, and 12.% inchesin
Betiaiticeer without.: Tts width at its bottom, which
- isflat, is juft 1 inch. Its fides are floping, and of
. different heights; that which is towards the center
- of the furnaceis § of an inch high; but the fide
| which is outwards is £ an inch in height.

- The fand-rim is confined and fupported in its
~ Pplace by being faftened by means of rivets or
B %3 otherwife,
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otherwife, to an inverted hollow truncated cone,
¢, d, ¢, f, which forms the upper part of the body
of the furnace. This inverted cone, which is @
turned overa ftrong circular iron wire at its upper
edge, ¢, d, 1s 12 4% inches in diameter above, mea- t
fured within the wire, and 5% incheslin height, mea- =
fured from ¢ to ¢, or from d to f; and is 9%

inches in diameter, from eto f, where it is faftened

it

to the erect hollow truncated cone, g, 4, 4, &. i-

This laft mentioned eret cone, which is clofed
below by a circular plate of fheet-iron, forms the Eg
lower part of the body of thefurnace: it is 7 inches
in diameter above, 12 inches in diameter below,
and its perpendicular height is juft g inches. Its
floping fide, g, 7, meafures about g .5 inches. '

The fire-place of this little portable furnace 1san
inverted hollow truncated cone, g, %, 4 m, whlch
15 7 inches in diameter above, at g, /; and 5§
inches in diameter below, at /, m; and its length
is 6 ¢ inches, meafured from g to m. This coni-
cal fire-place has a flat rim above, which 1s £ an I
inch wide, and turned nutwards, and anﬂthﬁr it
below of equal width, which is-turned inwards. ‘
The firft ferves to {fufpendit in its place ; the fecond i

'\-"'"'"*t""' :ﬁ“-ﬂi# —Irl

{erves to fupport its circular grate, on which the
fuel burns.

The air 1s admltted into the ﬁre-place through a;
hole, #, about 1 % inches in diameter, in the fide of i
the furnace. This aperture muft be furnifhed with
a regifter fimilar to that thewn in the figure 61,

The provifion for carrying off the fmoke 1s fimi-

lar

i el
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far in all refpets to that ufed in the portable fur-
nace above defcribed, conftruted of caft-iron;
and it will eafily be underftood, from a bare infpec-
tion of the figure (63), without any farther expla-
nation.

Having thewn how this portable kitchen furnace
may be conftructed of caft-iron, and alfo how it
may be made of theet-iron, I thall now thew how it
may be made, partly of caft-iron, and partly of fheet-
iron. A fire-place of caft-iron, like that reprefented
in the 62d figure, may be ufed in a furnace of
fheet-iron ; but when this 1s done, the fire-place
mulft be caft with a preje&ing rim above, in order
that it may be fufpended 1n its place. The fand-
rim may likewife be of caft-iron, and it may be
faftened to the inverted hollow cone, ¢, 4, ¢, £, by
rivets.

The fhort tube p, which ferves to fupport the
tube which carries off’ the fmoke, may alfo be made
of caft-iron, and it may be faftened to the outfide
of the furnace by three rivets. As it may be made
of fuch a form that its mould will deliver from
the fand, it will coft lefs when made of caft-iron
‘than when made of fheet-iron; and it will have
another advantage: its form on the infide will be
more regular, and it will be better adapted on that
account for receiving the end of the tube, which
it 1s defigned to receive. Its length need not ex-
ceed 1 inch or 1 £ inches, and its internal diameter
may be about 1 £ inches at its proje¢ting extremi-
ty, and fomething lefs at its other end, where it
joins the fide of the furnace.

X4 0)3
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Of fmall Portable Kitchen Furnaces confirutled of
| Earthen-ware. g0

 The following figure reprefents a furnace of this
kind (of earthen-ware) deftined for heating boilers =
of the fame kind, and of the fame dimenfion as
thofe proper to be ufed with the two (iron) fur-
naces laft defcribed : |

This figure reprefents a vertical f{ection of the
furnace, drawn to a fcale of four inches to the
inch ; and it gives an idea {o clear and fatisfactory
of the form of this furnace, that a detailed de~
{cription of it would be {uperfluous. i

The fire-place is diftiné from the body of the
furnace, and its form and pofition are fuch that it
cannot crack and injure the body of the furnace by
its expanfion with heat. It refembles very much l.
the caft-iron fire-place juft deicribed, and the fame L‘

5 - principles
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- principles regulated the contrivance of both of
them. It fhould be bound round with iron wire,
~ in order to hold 1t together, in cafe it fhould crack
- with the heat of the fire. Two places for the wire,
| one near its brim, and the ather lower down, are
| fhewn in the figure,
| Theaperture by which the air enters the ath-pit
' 1s clofed by a regifter-{topper, reprefented in the
. figure, or a conical ftopper of earthen-ware may be
| ufed for that purpofe.
| If fuch earths are ufed in conftruéting thefe
| {mall Pﬂftublﬂ furnaces, asare known to ftand fire
i weIl there 1s no doubt but thefe furnaces may,
| with proper ufage, be made to laft a great while ;—
| and for confining heat, they are certainly preferable
| to all others.
B The portable kitchen furnaces in China, are all
~ conftrutted of ecarthen-ware ; and no people ever
3  carried thofe inventions which are moft generally
;%!:uft:ful in common life to higher perfetion than
| the Chinefe, They, and they only, of all the
natmns of whom we have any authentic accounts,
feem to have had a juft idea of the infinite import-
ancc of thofe improvements which are calculated
' to promote the comforts of the loweft clafles of
| fociety.
| What immortal glory might any European na-
~ tion obtain by following this wife example !
| The Emperor of China, the greateft monarch
| 1n the world, who rules over one full tkird part of
the inhabitants of this globe, condefcends zo Zo/d
£ the
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the plough himfelf one day in every year—This he
does, no doubt to fthew to thofe whofe example
never can fail to influence the great bulk of man~
kind, how important that art is by means of which
food is provided. g

Let thofe refle¢t ferioufly on this illuftrious
example of provident and benevolent attention to
the wants of mankind, who are difpofed to confider
the domeftic arrangements of the labouring clafles
as a fubjeét too low and vulgar for their notice.

If attention to the art by which food is provided
be not beneath the dignity of a Great Monarch ;
that art by which food is prepared for ufe, and by
which it may be greatly ecomomized, cannot pof-
fibly be unworthy of the attention of thofe who
take pleafure in promoting the happinefs of man
kind.

As the implements ufed in China for cooking
are uncommonly fimple, it may perhaps be amufing
to the reader to be made acquainted with them,
They confift of the twoarticles reprefented below :




—

This figure 65, which is made of carthen-ware,
15 the fire-place, which 1s fet down on the ground.
The fhallow pan reprefented by the figure 66, is of
caft-iron, and ferves for every procefs of Chinefe
cookery. It is caft very thin, and if by any acci-
dent a hole is made in it, their itinerant tinkers
mend it, by filling up the hole, which they do
with fo much dexterity that {carcely a mark is left
behind. _

When the dinner confifts of feveral dithes they
are all cooked in this pan, one after the other, and
thofe which are done firft are kept warm till they
are {ent to table.

I leave it to the ingenuity of Europeans to ap-
preciate thefe {fpecimens of Chinefe induftry.

But to return from this digreffion, to our port-
able kitchen furnaces—Although thefe furnaces are
peculiarly adapted for heating boilers and ftew-
pans that are armed, yet boilers on the common
conftruétion, or fuch as are not fufpended 1n cy-
linders, may eafily be ufed with them. When
this 1s to be done, a detached hollow cylinder or
cone muft be ufed, in the manner defcribed in the

preceding
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CHAP. - XIE

Of the conftruction of TEA-KETTLES, proper lo
 be ufed with Regifler-Stoves, and portable Kitchen
Furnaces.—Tliefe utenfils may be confiruéled of tim,
and ornamented by japanning and gilding —When
they are properly conftrufled and managed, they
may be heated over a finall portable furnace in a very
Jhort time, and with a furprizingly fmall quantity of
fuel —Defcriptions of four of thefe tea-kettles of
different forms and fizes.—Defcription of feveral
Very SIMPLE and CHEAP STEW-PANS for port-
able Furnaces.—=Defcription of a STEW-PAN of
EARTHEN-W ARE, on an improved conflruélion.—
This will probably turn out to be a moff ufeful uten-
fil for cooking with portable furnaces.

S Tea-kettles are fo much ufed 1n this country,
and as they occaﬁﬂn fo great a con[’umptmn

j to make tea) the faving of this unneceffary trouble
| and expence 1s an obje& deferving of attention.
*11, And in doing this it will be poffible to improve
- very effentially the forms of tea-kettles in feveral
1 re{'pe&s, and at the {ame time to render their ex-
| ternal appearance more ncat and cleanly. If the
| forms I fhall recommend fhould not happen to
| pleafe at firlt fight, it hould be remembered that

- utility,
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utility, cleanlinefs, and wholefomenefs are objetts
of more importance in cafes like that in queftion
than mere elegance of form—and after all, I am not

fure whether the forms I fhall propofe are notin

reality quite as elegant as thofe with which they
will be compared. They will, no doubt, at firft
fight appear uncouth to many perfons, but the eye
will {foon become accuftomed to them; and their
{fuperior cheapnefs, cleanlinefs, and ufefulnefs, will
in the end procure them that preference which
they deferve. They may, no doubt, be con-
ftructed of the moft elegant forms, on the princi-
ples I fhall ‘recommend, but I (hall confine my
defcriptions to fuch forms as are moft fimple, and
of the eafieft and leaft expenfive conftrution,
leaving it to thofe to beautify the article whofe
bufinefs and intereft it is to fet off their goodsto
the beft advantage.

The following figure reprefents a tea-kettle of
the fimpleft form, fuited to a regifter kitchen
ftove, orto a poi‘tabiﬁ: furnace, fuch as has juft
been defcribed :
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. This tea-kettle 1s conftructed of tin, and 1t may
be japanned on the outfide to prevent its rufting,
and to give it an elegant and cleanly appearance.
Its bottom, which 1s 11 inches in diameter, i1s not
flat, but it is raifed up about half an inch in the
manner pointed out by adotted line. The body of
this tea-kettle is of a conical form, ending above
in a cylinder, 3 inches in length and 2 inchesin
diameter. The {pout, which refembles that of a
coffee-pot, 15 fituated at the top of this cylinder,
and it has a flat cover, faftened by a hinge, which
prevents duft or foot from falling into it when it
ftands on the hearth. When this tea-kettle is put
over the fireit fhould not be filled higher than to
the top of the cone, or lower end of the cylinder,
otherwife it will be liable to boil over. The ket-
tle, {o filled, will contain 4 pints of water, and if
it be heated over one of the {mall portable furnaces
defcribed in the foregoing chapter, it may be made

~ to boil in about 10 minutes, with 6% oz. of dry

wood, which at the price at which wood 13 com-
monly fold in London, would coit £ of a farthing.®

The tea-kettle reprefented by the following
figure 1s rather more complicated, but flull its
form is more fimple, and more advantageous in
feveral refpects, than thofe which are in common
ufe, and 1t 1s well adapted for the fire-places we

* One pint of water only being put into this tea-kettle,
over a very {mall wood fire, made in the portable furnace re-

't;:ftnted in the foregoing figure €3 (fee page 293) it was

ted and made to boil ix zwe minures and an balf.
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. have recommended. It 1s drawn toa fcale of
inches to the inch: -

Fj 48

......

This kettle has two handles, each of which is
fupported on the outfide, or near the cir:um~"

an inch in diameter, and 1% inches in h‘mght
That on the left hand 15 open, and farms a part u .'_-

both ends. The bottom of this kettle, :@lﬁ::l':t_-'
bottoms of thofe reprefented in the two following
ficrures, llkﬂ that of the laft (ﬁgure -57) 15 :m:ut

This kettle holds about 3 quafts of ’w"ﬂ‘tér whic 1
can be made to boil with the combuftion Df‘ 9% C
of wood. e

- The fullawmg kettlﬁ hﬂlds about 1 g;ﬂ]gn; ;""'i"r
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B ‘The fo?]mﬁing kettle 1s not effentially different
!L from thofe two laft defcribed, except in the form
| ofits handle. It holds about 3 quarts.
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. The cylindrical opening of this kettle above,
~ where the water is introduced, is confiderably wider
~ than thofe in the two foregoing figures. It was made
~ wider, becaufe it was neceffary to make 1t lower,
_ in order to make room for the hand without raifing
| the handle too high. When this part of a tea-
B VoL, ITI, Y T kettle

]




306 Of Kitchen Fire-places, and Utenfils.

kettle 1s made very narrow it muft be made high; '. |
to afford room for the expanfion of the water with
heat, and prevent the kettle from boiling over.
Thefe kettles thould never be filled higher than to
the level of the lower part of this cylindrical fpace, &
otherwife there will be danger of thmr boiling 8
over *. B |
It will be obferved that the cover of this tea- = 8
kettle projects a little beyond the cylindrical open- =
ing to which it belongs. This projection ferves
inftead of a handle in removing and replacing the
cover. The cover of a tea-kettle is ufually fur-
nifhed with a knob for that purpofe; but thefe
knobs are in the way when the kettle is lifted up
by its handle, unlefs the handle be made much
higher than otherwife would be fufficient.

It has, no doubt, already been remarked by the
reader, that all the tea-kettles here recommended
are of forms that are perfectly eafy to be executed
in tin. There are feveral reafons which have in-
duced me to give a decided preference to that ma-
terial for conftructing culinary utenitls. It is not
only wholefome—which copper is not—but it is
alfo very cheap,and ealy to be procured in all
places, and it is eafily worked: it is moreover
light and ftrong, and not liable to be injured by
accidents; and if meafures be taken to prevent the
effets of ruft, it 1s very durable. 1

* ] find by experiments made fince the above was written, "
that tea-kettles of this kind fhould never be filled above two- =
thirds full, otherwife they will be very apt to boil over,

The
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The four tea-kettles reprefented in the four laft
figures are all particularly defigned to be ufed with
the portable furnaces defcribed 1n the laft chapter;
and for that purpole they are well calculated, al-
| though they are not {ufpended in cylinders. They
" may likewife be ufed with the regifter kitchen
ftoves defcribed in the tenth chapter of this Effay.
As their bottoms are raifed up, and as their diame-
| ters are fuch that their conical or vertical fides
| enter into, and fit the fand-rims of thofe furnaces
| and ftoves, the heat 1s effectually confined under
- them, and their outfides not being expofed either
| to flame or to fmoke, may be japanned, and they
| may eafily be kept {o clean as to be fit to be placed
| upon a table, over a lamp, or upon a heater, placed
| in a fhallow difh of china or earthenware. They
are even capable of being elegantly ornamented by
| gilding or painting, or both.

- They are likewife well calculated fot being heat-
§ ed by alamp; and if an argand’s lamp be ufed for
' ‘ that purpole, they may be made to boil 'in a fhort
| time, and at a fmall expence. Placed on a hand-
{ome tripod, on a table, with an elegant argand’s
lamp under it, one of thefe kettles, handfomely
: | ornamented by japanning and gilding, would make
I | no mean appearance, and would coft much lefs than
the commonefl tea-urn that could be bought.

 But it is not folely for making tea that thefe ket-
| tles will be found ufeful; they will anfwer per-

fe
|

eitly well for boiling water for many other pur-
| pofes; and if portable kitchen furnaces fhould
come into ufe, boiling hot water will often be want-
(¥ Y 2 ed
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ed for fillipg fauce-pans and ftew-pans; and no
utenfil can be better contrived for heating and =
boiling water over a portable kitchen furnace than
thefe kettles. f

fill all their feams well with {older, which, by co-
vering the naked edges of the iron, will contribute
more than any thing to the prevention of ruft, and
the durability of the article; and they thould like~
wife be well japanned on the outfide in every part
except the bottom, which thould not be japanned.
“The reafon why I have not made thefe tin tea-" §
kettles double, is this: tea-kettles are commonly’
ufed merely for making water boi/, which, with the
kettles here recommended, can be done i a very
Short time, confequently much heat cannot poffib
be loft during that procefs, in confequence of the
top and fides of the kettle being expofed naked
to the cold air of the atmofphere. Were thefe
utenfils defigned for keeping water boiling hot ‘&
great length of time, the cafe would be very dif<
ferent, and then it might be well worth while te
make them double, in order more eff‘e&uall]r
confine the heat in them. '
The faving of time in making them boil, by
miaking them double, would be very trifling indeed,
for till the water has become very hot, thereisb
little lofs of heat through the fides and top of the
kettle; the communication of heat being rapid in
proportion as the temperature of the hot body is
high, compared with that of the-colder body inte
which the heat paffes. | Loia



Stew-pans, Sc. for Portable Furnaces, Sc. - 309

Ifa tea-kettle, filled with water at the tempera-
ture of the atmofphere at the time, on being put
over a fire, be brought to boil in 10 minutes, it
will, during that time, have loft only half as much
heat as it will lofe in the next ten minutes, if it
- be kept boiling hot during that time.

All thefe kettles are of fuch forms'as will
| render it very ealy to cover them, fhould it be
| thought advifable to make them double; and by
| covering them with plated or gilt copper, they may
| be made very elegant at a fmall expence.
| Of the conflruttion of cheap Boilers and Stew-pansto
be ufed with fmall Portable Kitchen Furnaces.
| The beft boilers and {tew-pans that can be ufed
| with thefe furnaces, are undoubtedly thofe which
| were defcribed in the 1oth chapter of this Effay,
~ but utenfils on a fimpler conftrution may be
33 made to anfwer very well, and may perhaps be
- preferred by many on account of their cheapnefs.
| The following figure reprefents a vertical fec-
tion of a ftew-pan on a much more fimple con-
| ftruction than any of thofe already defcribed:

Fig
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This ftew-pan (which is drawn to a {cale of four L
inches to the inch) being of a proper diameter
below to fit the fand-rim of the portable furnace, |
and its bottom being raifed up about half an inch,
in order to allow its vertical fides to defcend into
that fand-rim, it is plain that it may be ufed with =
the furnace, in the fame manner as the tea-kettles
juft defcribed are ufed withit. It may likewife be
ufed with the regifter-ftoves defcribed in the 1oth .j
chapter of this Effay. |

In order that this ftew-pan may the more eafily
be kept clean, the joinings of its bottom and fides -
fhould be well filled up on the infide with folder.

The following figure reprefents another, and
fmaller ftew-pan, conftrutted on the fame princi-
ples with that juft dcf;nbf:d, and defigned for the
fame ufe: i

The diameter of this ftew-pan below is the fame &,
as that of the laft—this is neceflary, in order that it
may fit the fand-rim of the fame regifter ftove or -

portable
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portable furnace—but its diameter above is much i
lefs ; and 1t 15 alfo lefs deep, confequently its capa-
- city is much {maller.  The cover of this ftew-pan l
1s of wood lined with tin. It 1s in all refpeéts like o

that reprefented by the figure 35 ({ee chapter VIL. il
of this Effay, page 222). Both thefe ftew-pans are B
fuppofed to be conftructed of tin ; but they might jil
be made of tinned copper. The handle of the ftew- i
pan reprefented by the figure 71, is omitted for *:

want of room.

The following figure reprefents a vertical (ec-
tion of a double, or armed ftew-pan, on a very
fimple conftruétion :

Fig 73

ENEESSmsmm SRS SRR e

B The ftew-pan, (which 1s drawn to a {cale of four

- inches to the inch) is fuppofed to be made of tin,
~ and it 1s fuppofed to be turned over a wire at its
- brim. The cylinder by which it is furrounded is
t}f Ihﬂﬂt-u'nn, and the ftew-pan and the cylinder
{3 Y 4 are
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are faftened together by, the former being driven
into the latter, with fome degree of force, and
fticking in it above, where they come into clofe "
conta&. The lower edge of the cylinder being
turned inwards forms a narrow rim, on whlch the
lawer end of the itew-pan refts. , : -i:_

Of the confiruction of Stmupmu of Ean'rﬂnﬂﬁ-wu.t'f
and PORCELAIN, to be ufed with Regifter Sta-m!if
and Portable Kitchen Furnaces. SIRELF |
The following figure fhews how, by means of 2

hoop, or cylinder of fheet-iron, a ftew-pan, or |

fauce-pan, of earthen-ware, or of porcelain, of a

fuitable form and fize, may be fitted to be ufed

with a regifter kitchen ftove, or portable furnace.

This figure is drawn to a fcale of fix inches to
the inch. The form of the lower part of the ftew~
pan is pointed out by a dotted line, The top and .
the bottom of the cylinder of fheet-iron are both
turned over circular iron wires, The handle of

- this
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this ftew-pan 1s of iron, and it is fixed to the cy-
linder by rivets. The ftew-pan is firmly faftened
to its metallic hoop or cylinder, firft, by making
this cylinder of a proper fize to fit it ; and fecond-
ly, by wedging it both above and below with very
thin wedges, made of narrow pieces of fheet-iron,
and by filling up the vacuities, above and below,

- with gﬂﬂd cement.

The cover of this ftew-pan, which is of earthen-
ware (or porcelain) 1s made of a peculiar form. It
has a kind of foot inftead of a handle, which ferves
for fupporting it when it is taken off from the ftew-
pan, and laid down in an inverted pofition. By
means of this fimple contrivance it is rendered lefs
liable to be dirtied on the infide, and of commu-

. nicating dirt to the victuals.

If an earthen ftew-pan, of the form reprefented
in this figure, be made of good materials, that is

* to fay, of a proper mixture of the different earths,

well worked, and if its bottom be made thin,
and of equal thicknefs in every part of it that is
expofed to the fire, there 1s little doubt, I think,

~ of its ftanding the heat of a regifter ftove, or of a

{mall portable kitchen furnace ; and if this fhould

- be the cafe, I fhould certainly never think of re-
. commending any other kitchen utenfils in pre-

ference to thefe,
It appears to me to be very probable that un-

glazed Wedgewood’s ware would be as good a

material as could be found for thefe ftew-pans.
The intelligent gentleman who direéts Mr, Wedge-
wood’s
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wood’s manufactory, caufed feveral of themto be
made, after drawings which I gave him, and thofe
I found, upon trial, to anfwer very well. {

If it {hould be found that kitchen utenfils, con-
ftructed and fitted up, or mounted, on the princi-
ples here pointed out, fhould anfweras well as there g
1s reafon to expect ; as nothing would be eafier
than to make earthen boilers with feam-rims, and
to form _ffeam-difies of earthen-ware to fit them;
every utenfil for cooking, by boiling and flewing,
might be conftructed of that moft cleanly, moft’

elegant, and moft wholefome material—earthen-
ware.

I hefitated a long time before I refolved to pub-
lith this laft obfervation ;—for however anxious I
am to promote ufeful improvements, and efpe-
cially fuch as tend to the prefervation of health,
and the increafe of rational enjoyments, it always
gives me pain when I recolle& how impoffible it is
to introduce any thing new, however ufeful it may
be to fociety at large, without occafioninga tem-
porary lofs or inconvenience to fome certain indi-
viduals, whofe intereft 1t 1s to preferve the ftate of
things affually exiffing. g3
It certainly requires fome courage, and perhaps
no fmall fhare of enthufiafm, to ftand forth the = ®
voluntary champion of the public good :—but this &
1s a melancholy reflection, on which I never fuffer
my mind to dwell. There is no faying what the
confequences might be were we always to fet down
before we engage in a laudable undertaking, and
meditat
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meditate profoundly upon all the dangers and dif-
ficulties that are infeparably connefted with it.
The moft ardent zeal might perhaps be damped,
and the warmeft benevelence difcouraged.

But the enterprizing feldom regard dangers, and
are never difmayed by them ; and they confider
difficulties but to fee how they are to be overcome,
To them aétivity alone is life—and their glorious
reward, the confcioufnefs of having done well.
Their fleep 1s {weet when the labours of the day
are over; and they await, with placid compofure,
that reft, which is to put a final end, to all their
labours, and to all their fufferings.

CHAP,




316 . Of Kitchen Fire-places, and Utenfils.

CHAP. XIIIL

Of cheap Kitchen Utenfils for the ufe of the Poor—
- The condition of the lower claffes of Society cannot
be improved without the friendly affifance of the
Rich.—They muft be TavGHT economy, and they
cannot be nfirucled by books, for they have not lei-
fure to read.— Advice intended for their good mufi
be addrefled to their benevolent and more wealthy |
neighbonrs.—An account of the Kitchen Ulenfils of
the poor itinerant Families that trade between Ba-
varia and the Tyrol.—Thefe utenfils were adaﬁmi |
&y the Bavarian Soldiers.— An account of fome at-
tempts that were made to improve them.— Deferip-
‘2ion of a wvery fimple clofed Fire-Place conflructed
with feven loofe Bricks—How this Fire-Place may
be improved by ufing three Bricks more, and afew
Pebbles— Defeription of a very ufeful PORTABLE
KitcoeN BoiLER, of caf-iron, fuitable for a
fmall fanmily.—An account of a very fimple method
of COOK1NG WITH STEAM, o1 the cover of this
Boiler — Defcription of @ STEAM-D1SH of earthen-
ware, or of cafi<iron, to be ufed with this Boiler.—
Defcription of a Bviler ffill more fimple in its conflruc-
tion, proper 1o be ufed with a fmall Portable Kitchen
Furnace.—The cooking Apparatus here recommended
jor the ufe of the Poor, may, with a fnall addition,
be rendered ferviceable for warmmg their d'wa;’;’mgx 1
in cold weather.

éf MoxGsT the great variety of enjoyments which
-riches put within the reach of perfons of for«
tune
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tune and education, there 1s none more delightful
than that which refults from doing good to thofe
from whom no return can be expetted; or none
but gratitude, refpet, and attachment. What
exquifite pleafure then muft it afford, to collec
the {cattered rays of ufeful fcience, and direét them,
united, to objefts of general utility | —to throw
them in a broad beam on the cold and dreary
habitations of the poor! fpreading cheerfulnefs
and comfort all around !

Isit not poffible to draw off the attention of the
rich from trifling and unprofitable amufements,
and engage them in purfuits in which their own

- happinefs and reputation, and the public prof-

perity, are fo intimately connected ? What a won-
derful change in the ftate of {ociety might, ina
fhort time, be effected by their anited efforss !

It is hardly poffible for the condition of the lower
claffes of fociety to be effentially improved without
that kind and friendly affiftance which none can af-
ford them but the rich and the benevolent. They
muft be taught, and who 1s there, in whom they have
confidence, that will take the trouble to inftru&
them? They cannot learn from bocks, for they
have not time to read : and if they bad, how few
of them would be able, from a written def{cription,
to comprehend what they ought to know! If I
write for their inftrufion, it is to the rich that i
muft addrefs myfelf; and if Iam not able to en-
gage them to aflift me, all my labours wﬂl be in

vain. But to proceed :
In
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In contriving kitchen utenfils for cottagers, two
objects muft frequently be had in view ; viz. the
cooking of vi¢tuals, and the warming of the habi-
tation; and as thefe objects require very different
mechanical arrangements, fome addrefs will be
neceffary in combining them. ! N

Another point to which the utmoft attention
mulft be paid, 1s to avoid all complicated and ex-
penfive machinery. Inftruments for general ufe
fhould be as fimple as poffible ; and fuch as are
deftined for the ufe of thofe who mulft earn their
daily bread by their labour, fhould be cheap, dur-
able, and not lable to acaidents, or to be often
1n want of repairs.

As food 1s more indifpenfably neceflary than a

warm room ; and as the moft common procefs of
cookery 1s boiling, 1fhall firft fhow how that pro=
cefs may be performed in the moft economical
manner poffible; and fhall then point out the
means that may be ufed for rendering the kitchen-
fire ufeful in warming the room in which cookery
is carried on.
- One of the cheapeft utenfils for cooking, for a
family, that ever was contrived, is, I verily be-
lieve, that ufed by the itinerant poor families that
trade between Bavaria and the Tyrol, bringing
raifins, lemons, &c. from the fouth fide of the
mountains (which they tranfport in light carts
drawn by themfelves) and carrying back earthen-
ware. :

As thefe poor people have no fixed abode, and

i never
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never ftop at an inn, or other public-houfe, but,
like the gipfies in this country, fleep in empty
barns, and under the hedges by the road fide, they
carry with them in their cart all that they poflefs;
and among the reft the whole of their kitchen fur-
niture, which confifts of one fingle article—a deep
frying-pan of hammered iron, with a fhort iron
handle.

In this they bake their cakes—boil their brown
{foup—make their hafty pudding—ftew their greens,
—fry their meat—and in fhort perform every pro-
cefs of their cookery ; and when their victuals are
done, their boiler ferves them for a dith, which,
being placed on the ground, the family fit round
it, each individual, capable of feeding himfelf,
being provided with a wooden {poon.

This 1s precifely the fame kind of kitchen uten-
fil as that ufed by the Bavarian wood-cutters,
when they go into the mountains to fell - wood ;
(fee Effay III. page 295, vol. 1.) and it is likewife
ufed by many poor families in the Tyrol and in
Bavaria.

Thefe broad ftew-pans—with the addition of a
tripod of hammered iron—were adopted, many
years ago, in Bavaria, for the ufe of the foldiers in
barracks; and they ftill continue to be ufed by
them : fome fuccefsful attempts to improve them,

'ha.ve, however, lately been made, and 1t was the

experiments which led to thofe improvements,
that firt induced me to turn my attention to this
ufeful article of kitchen furniture.

Before
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Before I proceed any farther in my account of
thefe {hallow pans, and of the improvements of
which they have been found to be capable, it may
perhaps be proper to give an account of the man+
ner in which they are conftructed, and of the price
at which they are fold. ‘

All thofe which are ufed in Bavaria come from
the Tyrol, or from Styria, where there are con-
fiderable manufattories of them; and they are
fold at Munich, by wholefale, at 22 creutzers |
(about 7 4. fterling) the pound, Bavarian weight,
which is at the rate of 6 4. fterling per lb. avoir-
dupois weight.

One of thefe pans of large dimenfions, namely, :
18 inches 1n diameter above, or at its brim, 13
inches in diameter below, and 4 inches dccp,‘. :
bought at an ironmonger’s fhop at Mumch cnﬂ:
me three fhillings fterling. -.

In manufaturing thefe pans, five nf tht:m, one
placed within the other, are bmught under the
hammer at the fame time; and, in being ham-
mered out, and brought to their proper form and’
thicknefs, they are frequently heated red hot.
When they come from the hammer they are car-
ried to the lathe, and are turned on the infide,
and made clean and bright, and their edges are

turned and made even.  They are then packed up,
one within the other, or, in nefts (as thefe parceli
are called) and are {old by weight. ; )

- Thefollowing figure reprefents one of thefe parls‘
inits moft fimple ftate, placed on three {tones,overa
6 fire.

#
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fire made with {mall fticks of wood, on the ground,
in the open air.

The pan ufed by the Bavarian foldiers, which,
as I juft obferved, 1s placed on a tripod, or trivet,
of iron, is about 20 inches in diameter above, 16
inches in diameter below, and 4 & inches deep.

As a great part of the heat generated in the
combutftion of the fuel that 1s burnt under this pan
efcaped by its fides, to prevent, in fome meafure,
this lofs, I inclofed the pan in a circular hoop, or
_cylinder, of fheet-ivon. The diameter of this
hoop was juft equal to the diameter of the pan,
qabDVE, or at 1ts brim, and its height or width, was
fix inches, and the upper part of it was faftened
by rivets to the upper part or brim of the pan.
{lThis alteration, and a double cover fitted to the

~ pan, which prevented the heat from being carried
~ off by the cold air of the atmafphere, from the
- broad furface of the hot liquid in the pan, pro-
~duced a faving of confiderably more than half the
~gfl.uzl,, even when this fuel-—which was dry pine
-~ wood—was burnt on the hearth, or on the ground
VOL, 111 4 ' in
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in the open air, and no means were ufed for con-

fining the heat on cither fide. But the faving was ﬁ;’[
full greater when the fire was made in a clofed i
fire-place. F |
Fora panof thiskindof 14 oris inches in dia- f ;::
meter at its brim, a very good temporary fire-place 1, o
may be conftruted ina moment, and almoft with- érhre

out either trouble or expence, merely with feven
common bricks : Six of them, laid down upon
the hearth, in pairs, one upon the other, in the
manner reprefented in the following figure, form
the fire-place ; and the feventh, placed edge-wife,
ferves as a fliding door, to clofe this fire-place in
front, more or lefs, as fhall be found beft.
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This little fire-place, which is better calculated
for wood, or for turf, than for coals, is reprefented
filled with fire-wood ready to be kindled, and a
dotted circular line fhews where the bottom of
the circular hoop of fheet-iron (in which the pan is
fufpended) fhould be fet down upon the top of the
three bricks which are uppermoft.

If, 1n conftruting this fire-place, its walls be

made higher, by ufing nine bricks, inftead of fix,
(laid down flat upon one another, by threes) and
(if a few loofe pebbles, or ftones of any kind,
about as large as hen’s-eggs, be put into it, under
the fuel, thefe additions will improve it confidera-
bly. The fuel being laid upon thefe pebbles, in-
ftead of lying on the hearth, or on the ground,
‘the air neceflary for its combuftion will the more
readily get under it ; which will caufe the firc to
burn brighter, and more heat to be generated.

Thefe fmall ftones will likewife ferve other ufe-
ful purpofes. They will grow very hot, and when

they are fo they will increafe the wiolence of the
‘combuftion, and the intenfity of the heat; and
even after the fuel is all confumed, they will {till
'be of ufe, by giving off gradually to the pan, the
heat which they will have imbibed.

- Savages, who have few implements of cookery,
‘make great ufe of heated {tones in preparing their
food ; and civilized nations would do wilely to
‘avail themfelves, oftener than they do, of ier in-
_genious contrivances.
| z 2 I have
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I have alrcady mentioned, that a confiderable
faving of fuel was made in confequence of furnith+
ing the broad and fhallow boilers of the Bavarian
foldiers with double covers § but for boilers of this
kind, that are deftined for poor families, I would
recommend wooden or earthen difhes, turned up-
fide down, inftead of thefe double covers ;5 which =
difhes may alfo be ufed for {erving up the victuals = §
after it is cooked. By this contrivance an article
néceffary in houfe-keeping will be made to ferve
two purpofes ; and befides this advantage, as a
deep bowl, or platter, turned upfide down, over
the thallow boiler, will leave a confiderable {pace
above the level of the boiler, which, as fteam is
JDighter than air, will always be filled with hot
fteam, when the water in the fhallow pan is boiling,
natmthﬁandzng that the joinings of this inverted
dith with the rim of the pan will not be fteam-
tight, a piece of meat much larger than could be
covered by the water in this fhallow pan might be
cooked 1n 1t, or potatoes or greens, placed above
the furface of the water in the pan, might be
cooked in fteam.

The following figure, which reprefentsa vertical
fection of one of thefe fhallow iron” boilers, 14
inches in diameter above, furrounded by a cylindri-
cal hoop of fbeet iron, for confining-the heat, and
covered by an inverted earthen dith, will give o
clear idea of the propofed arrangement. ]

Hﬂ.:‘!.
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The fire-place reprefented in this figure, 1s that
thewn in the preceding figure (76) and is con-
ftructed of fix loofe bricks. The brick which occa-
fionally ferves to clofe the opening into the fire-
place in front, i1s not thewn.

A fhallow difh is reprefented (by dotted lines)
ftanding on a {mall tripod above the furface of the
water in the boiler, and filled with potatoes, which
are {uppofed to be boiled 1n fteam.

The earthen difh, which covers the boiler, 1s re-
prefented with a {mall projection, like the foot
which s frequently given to earthen difhes: This
projection ferves inftead of a handle, when the
difh is placed upon, or removed from the boiler.

This I believe to be the cheapeft contrivance that
can be ufed for cooking victuals for a poor family,
efpecially when the durability of the utenfil is
taken into the account, and alfo the {mall quan-
tity of fuel that is required to heat it. The fol-
lowing contrivance will however be found more
convenient, and not much more expenfive :

Z3 Defeription







Portable Boiler for a fmall Family. 327

This boiler is 10 % inches in diameter above, cn
the infide of the fteam rim ; 9  inches indiameter
below, and 8 ; deep, meafured from the top of the
infide of the fteam rim ; confequently it will hold
about 3 gallons. Its greateft diameter at its brim
1s 13 z inches, and total height to the top of its
fteam rim 1s g £ inches.

The hollow cylinder of (heet-iron in which this
boiler is {ufpended, and which confines the heat
by defending its fides from the cold air of the at-
mofphere, is 8 § inches high, and juft 11 inches
in diameter.

When this boiler is ufed for preparing only one
difh of victuals, or for cooking feveral things that
may, wihout inconvenience, be all boiled toge-
ther in the fame water, it may be covered with
the cover reprefented in the following figure.

Fig: 79

1T
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This cover is compofed of one piece of caft-
iron,  covered above with a flat circular piece of
wood, which ferves for confining the heat. The
wood is faflened to the iron by means of a ftrong
wood {crew, with a flat fquare head, which pafies
:thrﬂugh a hole in the centre of the piece of caft-
1ron,

Z4 The




328  Of Kitcken Fire-places, and Utenfils.

* The handle of this cover muft proje on one
fide, and muft be faftened to the metal and not
to the wood. A piece of it isfeen, (at 4.) inthe
figure. It may either be caft with the cover, orit
may be of wrought iron, and faftened to it by
Tivets.

The figure, which 1s a vertical fe¢tion of the
cover, fthews the form of it diftinétly, and 1t will
be perceived .that the piece of caft-iron i1s of a
thape which renders it ealy to be moulded and
caft. The two {mall projections on the rnight and
left of the hole in the center of the cover are fec-
tions of a circular projection, about s of an inch
in height, which, as will be feen prefently, is de-
figned to ferve a particular purpofe. In the cir-
cumference of this horizontal projecting ring there
are three equi-diftant projecting blunt points, each
about ;% of an inch high above the level of the
upper flat {urface of the cover, or about /5 of an
inch higher than the ring from the upper part of
which they project. Thefe three points ferve for
{upporting a fhallow difh, in which vegetables or
any other kind of victuals i1s put in order to its
being cooked in fteam,

Of the manner of ufing this fimple apparatus for cook-
ing with Steams. .

This may eafily be done in the following manner :
The flat circular picce of wood belonging to the
cover of this boiler, being removed, and the

5 _ ; [C&Pﬁ'ﬂ
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{caft-iron) cover being put down upon the boiler,
a (hallow difh, about 2 inches lefs in diameter than
the cover, at its brim, or upper projecting rim,
containing the vituals to be cooked in fteam, is
to be fet down upon the cover, juft in the centre
of it, and an inverted earthen pot, or any other
veflel of a form and fize proper for that ufe, being
put over it, the fteam from the boiler pafling up
through the hole in the centre of the cover, will
find its way under the fhallow difh, and pafling.
upwards by the fides of this difh, will enter the in-
verted earthen-pot, and, expelling the air, will take
its place, and the victuals in the difh will be fur-
rounded on every fide by hot fteam.

Inftead of an earthen-pot, an inverted glafs-bell
may be ufed for covering the victuals in the f{hal-
low difh, which will not only render the experi-
ment more firiking, and more amufing, but will
alfo, in {fome refpects, be more convenient ; for
as the procefs that is going on may be feen dif-
tinély through the glafs, a judgment may, in
many cafes, be formed, from the appearance of
the victuals, when they are {ufficiently done,
without removing this veflel, by which the fteam
is confined. |

I would not, however, recommend glals veflels
for common ufe, as they would be too expenfive
for poor families, and too liable to be broken. For
them, a pot, of the commoneft earthen-ware, ora
{fmall wooden-tub, would be much more proper.

But
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But for thofe who can afford the expence, and who
find amufement 1n experiments of this kind, the
glafs-bell will be preferable toan opaque veflel. |
The manner in which this fimple apparatus for
cooking with fteam is to be arranged, will be fo eafily
underftood from what has been faid, that a figure
can hardly be neceflary to form a clear and fatis-
factory idea of it I fhall therefore now proceed
toa defcription of another method of cooking with
{team with thefe fmall portable kitchen boilers.
The following figure, which is drawn to a {cale
of four inches to the inch, reprefents a vertical
{ettion of a fteam-difh of earthenware, proper to be
ufed with the boiler reprefented by the figure 78 :
Fig- 80
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s The following figure reprefents a vertical {ection
of an earthen bowl, which, being inverted, may
be ufed occafionally as a cover for the fteam-difh
reprefented above, or as a cover for the boiler:

9 | Fig,
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When this difh is not in ufe as a cover for the
fleam-dith or the boiler, it may be made ufe of
for other purpofes. It may, for inftance, ferve for
bringing the foup, or any other kind of food, upon
the table, or for containing any thing that 1s to be
put away. In fhort, 1t may be employed for any
purpofe for which any other earthen bowl of the
fame form and dimenfions would be ufeful.
In like manner the fteam-difh may be made ufe

of for many other purpofes bcfdes cooking with

fteam.
~ This fteam-dith, and the bowl which ferves as

a cover to it, may both be made of caft-iron; but

when this 1s done, they fhould be tinned on the
Jinfide, and japanned on the outfide, to give them
" a neat and cleanly appearance, and prevent their
- rufting. They may likewife be made of pewter ;
~ or by changing their forms a little they may be
~ made of tin. The choice of the material to be

empln}red in conftruéting them mulft, in each cafe,

be determined by circumftances.

The
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The inverted bowl whieh covers thﬁ; fteam-difh
may be ufed likewife for covering the boiler, when
the fteam-difh is not in ufe :—or, the coverof the °
boiler which is reprefented by the figure 79, may
be made ufe of, inftead of the inverted bowl, for
covering the fteam-dith, and the bowl may be
omitted altogether. One principal reafon why I
propofed this bowl was, to fhow how, by a little
contrivance, an article ufeful in  boufekeeping
might, without any inconvenience or impropriety, ':
be m&de to ferve different purpofes. ;

It 1s the interelt of fo many perfons to sucreafe
as much as poffible the number of articles ufed in
houfekeeping, and to render them as expenfive as
poffible, that I could not help {eehng a ftrong de-
fire to counteract this tendency in fome meafure,
- at leaft in as far as it affets the comforts and en-
:oyments of the poor, "

The natural, and the fair objet of the exertions
of the mduﬂ:rmus part of mankind, belng the ac-
quirement of wealth, their ingenuity is employed
and exhaufted in {upplying the wants, and gratify-
ing the tafte of the rich and luxurious, 1o

it 1s not their intereflt to Lﬂcnurage the praﬂ:l&
of economy, except it be privarely, in their {:wn;
families. | 4

Though I fometimes {peak with mdlgna,tmn
fome of thofle ridiculous forms, under which un-
meaning and oftentatious diffipation too often in-

5

fults common decency, and mortally offends every
principle of good tafte and elegant refinement, Lam
very,
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very, very far, from withing to diminifh the ex-
- pences of the rch.

I well know that the free circulation of the blood
is not mote eflentially neceflary to the health of a
ftrong athletic man, than the free and rapid circu-
Tation of money is neceflary to the profperity of a
great manufacturing and commercial country, whofe
power at home and abroad i1s neceffanly main-
tained at a great expence.

Thofe who would take the trouble to meditate
profoundly on the influence which taxes and
luxury neceflanly have, and ever muft have, in
promoting that circulation, would, I am confi-
dent, become more reconciled to the prefent ftate
of things, and lefs alarmed at the progreffive in-
creafe of public and private expence.

It 1s apathy, and a general corruption of taffe(which
is infeparably connected with avarice and a corrup-
tion of morals )—and mnot the progrefs of elegant
refinement, that is a {ymptom of national decline.

But to return to my {ubje&l.—The boiler above
récommended (fee figure 78) is peculiarly well
adapted for being ufed with the {mall portable fur-
-naces defcribedin the eleventh chapter of this effay;
and as thefe furnaces will not be expenfive, I would
ﬁmngle recommend them for the ufe of poor
families, to be ufed with the utenfils I have juft
been defcribing.

A caft-iron portable furnace, with one of thefe
boilers, and one of the cheap tea-kettles defcribed
in the laft chapter, which might all be purchafed

for
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for a {mall fum, would be a moft valuable acqui-
fition to a poor family. It would not only fave
them a great deal in fuel, and in time employed
in watching and keeping up the fire in cooking
their victuals, but it would alfo have a powerful
tendency to facilitate and expedite the introduc-
tion of effential improvements in their cookery—
which 1s an objet of much greater importance
than 1s generall}r imagined. 3

The boiler in queftion (reprefented in the ﬁgure :
28) is made double, or rather it is fufpended in
an hollow cylinder of fheet-iron, This hollow
cylinder is certainly ufeful, as it {erves to confine |
the heat about the boiler; but as it renders the
1mplement more expenfive, and may wear out, or
be deftroyed by ruft, after a certain time, I fhall
now thew how a boiler, proper to be ufed witl_i one
of the portable furnaces before recommended, may
be {o conftrufled as to an{wer without an hollow
cylinder. | P

The following figure reprefents a vertical fe&lﬂn |
of {uch a boiler, of caft-iron, drawn to a fca.le of :

four inches to the inch ;

- g
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The effential difference between this boiler and
that laft defcribed, confifts in a rim of about 2 of
an inch in depth, which defcends below its bot-
tom, and forms a kind of foot, on which 1t ftands.
This foot being made of fuch diameter as to fit the
fand-rim of the furnace, into which it enters when
the boiler 1s placed over the furnace, the flame and
{moke of the fire are confined under the bottom of
the boiler, quite as effectually as if the boiler were
{ufpended in a cylinder.

It can hardly be neceflary that I thould obferve
here—what would probably occur to the reader
without my mentioning 1t—that {tew-pans and
fauce-pans for regifter-ftoves, and for portable fur-
naces of all kinds, with fteam-rims, might be con-
firn&ed on this fimple principle.

It
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It 1s on this principle that the tea-kettles are
conftructed that were recommended in the laft
chapter.

I fhall finifli this chapter by a few obfervations

refpeting the means that may be ufed for com-
bining the method of cooking here recommended
for poor faniilies, with the warming of their habi-
tations in cold weather. This can moft readily be
done by ufing an inverted, tall, hollow, cylindri-
cal veflel, of tin, thin fheet-iron, or fheet-copper,
as a cover to the boiler (or to the ﬂ:eamﬁdiih when
that 1s ufed). |
This will change the whole apparatus into a
fleam-ftove, which, as [ have elfewhere fhewn, 18
onc of the beft kinds of ftoves that can be ufed
for warming a room. -
Whenever this 1s done, care muft be ta.lr.gn to
ftop up the chimney ﬁre—placa with a chimney-
board, otherwife all the air warmed by the ftove,
and rendered lighter than the external air, will find
its way up the chimney, and elcape out of the room.
A {mall npemng muft, however, be lr:fl: for the
tube which carries off the fmoke from the pnrtable:
furnace 1into the chtmney
But whenever it is intended that a portable kit-
chen furnace fhould be ufed occafionally for warm-
ing a room by means of fteam, it will be very ad-
vifeable to conftruét the furnace with an opening
on one fide of it, for the purpofe of mtmducmg th&
fuel, without removing the boiler. "
But even thould no ufe whatever be made of this

cooking apparatus in warming the room, the ufe
| of
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of 1t will neverthelefs be found to be very econo-
mical. The quantity of fuel confumed in prepar-
ing food will be greatly diminifhed ; and as a fire
may at any time be lighted in one of thefe portable
- furnaces, almoft in an inftant, there will be no
longer any neceffity, nor any excufe, for conftantly
keeping up a fire on the heéarth in warm weather,
which is but too often done in-this country, even
in places where fuel is neither cheap nor plenty.
And even in winter, when a fire in the grate is ne- -
ceflary to render the room warm and comfortable,
- it will {till be good economy to light a {mall feparate
- firein a portable furnace, or other clofed fire-place,
- for the purpofe of cooking ; for nothing is fo ill-
judged as moft of thofe attempts that are fo fre-
quently made by ignorant projectors fo force the
. fame fire to perform different fervices at the fame time.
The /ear generated 1n the combuftion of fuel is
a given quantity, and the more directly 1t 1s applied
. tothe obje¢t on which it is employed, fo much the
- better, for the lefs of it will efcape, or be loft on
the way ; and what is taken away on one fide for
~ a particular purpofe, can produce no effe what-
- ever on the other—where it is not.

I'.:J'J YOL. ITI. A A CHAP
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CHAP. XIV.

Mifcellancouns obfervations refpeéting Culinary Utenfils
of warious kinds, &e.—Of cheap Beilers of Tin,
and of Cafl-iron, [uitable to be ufed with Portable
Furnaces—Of earthen Boilers and Stew-pans
proper for the fame ufe.—Of LARGE PORTABLE
KrircuiEN FUuRNACEs, with fire-place doors.—
D@'_?:rfp!fwz of @ very cheap SQUARE BolLER of
fheet-iron, fuitable for a PueLic KitcHEN.—Of
PortasLEBo1LERs and Fire-places that would be
very feful for preparing food for the poor in times of
Jearcity.  Of the ECONOMY ¢f HOUSE-ROOM it
the arrangement of a Kitchen for a large family.—
A fboit account of the Corrace GRATE, and of
a fmall GripiroN GRATE for open chimney
fire-places.— A defeription of a D6uBLE Door for
clofed fire-places. |

LT HoUGH my Effays are profefledly experi- -
A mentaly and 1 feldom or never prefume to
trouble the Public with mere {peculations, or to
recommend any mechanical contrivance till I have
been convinced of its utility &y affual experiment,
yet my inquiries have been fo numerous, and fo
varied, that I am frequently apprehenfive of em-
barrafling my reader, and perhaps tiring and difguft-
ing him by too great a variety of detail. To avoid
that evil (which would be fatal to all my hopes)
I (ball, in this chapter, pafs as rapidly as pofiible
over a great number of different objects, many of

4 ~ which
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: whlch will, no doubt, be confidered as curious
~ nd important. And to relieve the attention of
~ the reader; and alfo to make it eafy for him to pafs
 over what he may have no curiofity to examine, I
fhall divide my {ubject as much as poffible; and
.lhail treat each diftin& branch of it under a {epa-
- rate head of inquiry.

I fhall likewife make a liberal ufe of figures,
for by means of them it isoften poffible to convey
more fatisfactory information at a fingle glance,
. than could be obtained by reading many fentences.
‘Whenever I fet down to write, I feel my mind
‘deeply imprefled with a fenfe of the refpeét which
I owe, as.an individual, to the Public, to whom
prefume to addrefs myfelf; and often confider
thow blameable it would be in me, efpecially when
I am endeavouring to recommend economy, to
trifle with the time of thoufands.

: ~ Too much pains cannot be taken by thofe who
‘wiite books, to render their ideas clear, and their
language concife, and eafy to be underftood.

- Howrs fpent by an author in faving minutes, or
‘even feconds, to'his readers, 1s time well employed.
Bat I muft haften to get forward.

,. )f the confiruction of cheap Boilers and Stew-pans, of
 tin or caft-iron, proper to be ufed with fmall Portable

. Furnaces.

- Thefe utenfils, when they are made of tin, may
be conftrutted on the fame principles as the tea-
1 -ettles defcribed in the laft chapter ; that 1s to fay,
3 A A2 thmr
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their bottoms being raifed up about half aninch
above the level of the lower part of their conical

or cylindrical fides; and being moveover made of

a proper diameter to fit the fand-rim of the furnace,
they may be ufed without being made double—

when they are of caft-iron, they may be made of

the fame form below as the boiler reprefented by

the figure 82, and particularly defcribed in the

laft chapter.

Of earthen Boilers and Stew-pans proper to be ufed
with Portable Furnaces.

Although the earthen ftew-pan reprefented by
the figure 74 ({ee chapter XII.) 15 of a good form,
yet thofe reprefented by the two following figures
have likewife their peculiar merit. They are of
forms which render them well adapted for being
fufpended in hollow cylinders of fheet-iron, and
for their being defended by thofe cylinders from
being broken by accidental falls and blows. From
a bare view of them the reader will be able to ap-
preciate their relative merit; and alfo to difcover
the particular objeéts had in view in the contriv-
ance of them. The fecond (figure 84.) has a
fteam-rim, and confequently may be ufed for cook-
ing with fteam by means of a {team-dith. o
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i
_ i
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I It would, no doubt, be very pofiible to con- _5#'5
- #rutt earthen boilers and ftew-pans of fuch forms ""Jé
as to render them capable of being ufed with por- '"*J
{;table furnaces without being {ufpended in hollow EE
! cylinders. An earthen ftew-pan or fauce-pan, of il
 the form reprefented by the following figure, would “F [
- probably anfwer for that purpofe : J:
t ~ A& 3 | Fig. o
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* Furnaces of this kind might, I am confident,
be made very ufeful in many cafes. Wood, coals,
charcoal, or turf, might, indifferently, be uled
with them ; and no contrivance is better calculated
for promoting both the economy of fuel, and that
of houfe-room.

Portable furnaces, on this principle, might
eafily be made of caft-iron, which would be both
cheap and durable ; or, they might be conftructed i
partly of caft-iron, and partly of fheet-iron, in the 15
manner recommended in the eleventh chapter, in
refpe® to portable furnaces without fire-place
doors.

The door belonging to this fire-place is not re-

- prefented in the foregoing figure. It may be an
hollow cylindrical {topper made of fheet-iron.

Defeription of a very cheap [quare Boiler, of fheet-iron,
[uitable for a public Kitchen.

As fome of the moft wholefome and nourithing,
as well as moft palatable kinds of food that can be
prepared, are rich and favoury {oups and broths ;
and as many of thefe can be afforded at a very low
price, efpecially when they are made in large quan-
tities, there is no doubt but the ufe of them will
become more general, and that they will in time
conflitute an eflential, if not the principal part of
the victuals furnifhed to the poor, 1n every country,
from public kitchens; and alfo to thofe who are
lodged in hofpitals, or confined in prifons. And,

A A4 as
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as the rich flavour, and nutritious quality—or
in other words, the goaduefs of any foup, depends
very much on the manner of cooking it ;—that is to
fay, on its being boiled, or rather fimmered for a
long time, over a very flow fire, the form of the
boiler, and the form of the fire-place, are both
objects of great importance.

The fimplicity and cheapnefs of the machinery,
and the facility of procuring it in all places, and
getting it fitted up, are alfo objects to which much
attention ought to be paid. Refined improve-
ments, which require great accuracy in the execu-
tion, and much care in the management of them,
muft not be attempted.

The boiler I would propofe for the ufe of public
kitchens, is fimilar in all refpeéts to that which has
been adopted at Hamburgh, after a model fent
from Munich ; foralthough there is nothing about
this boiler that indicates the difplay of much in-
genuity in its contrivance, yet it has been found
to anfwer very well as often as it has been tried ;
and its great fimplicity renders it peculiarly well
adapted for the ufe for which it is recommended.

A perfeét idea of this boiler may be formed from
the following figure, where it is reprefented without
the wooden curb to which it is fixed when it is fet
i brick-work :

o m.ﬁrﬂ-—-ﬂu;ﬂl 7 2 gl
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This boiler 15 24 inches wide, 36 1inches long,
and 15 inches deep, confequently, when 1t 15 filled
towithin 3 inches of its brim, or when the liquor
in it ftands at the depth of 12 inches, it contains
10364 cubic inches, which make above 361 beer
gallons.

It (hould be conftru&ed of fheet-iron tinned on
the infide ; and when 1t is not in ufe, care thould
be taken to wipe it out very dry, with a dry cloth,
to prevent its being injured by ruft ; and as often
as it-1s put away for any confiderable time, it fhould
be {meared over with frefh butter, or any other
kind of animal fat, unmixed with falt. -

The fheet-iron will be fufficiently thick and
{trong if the boiler when finifhed weigh 40 pounds;
and as the beft fheet-iron cofts no more than
about 3% 4. per Ib. the manufacturer ought not
to charge more than 6 4. perlb. for the boiler when
finithed, which, if it weigh 4o lb. will amount
to 205. :

To ftrengthen the boiler at the brim, it muft be
faftened toa curb of wood, which may bea frame
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of board 1 } or 1 inch thick, 5inches wide, and
Juft large enough to allow the boiler to pafs into it,
and be fufpended by its proje&ing brim. This

brim, which may be made about an inch wide,

mutft be faftened down upon the wooden curb with
tinned nails, or with {mall wood {crews.

This curb will be 3 feet 10 inches long, and 2
feet 10 Inches wide; and as the ftuff ufed is 5
inches wide, it will meafure very nearly 2} feet,
fuperficial meafure, which, at 6 4. the foot (which

would be a fair price in London for the work when

donc) would amount to 15. 454,

The boiler muft be furnifthed with a cover, which
may be made of wood, and fhould confift of three
diftin¢t pieces, framed and pannelled, and united
by two pair of hinges, as they are reprefented in
the following figure. ;

This cover will meafure about 7 fuperficial fegt;
and, at 74. the foot, will coft 45. 14. The hinges

may coft about 44. the pair, c{;nfequ;ml}; the co-
ver will coft, all together, about 4s. gds

ng: 88 ]:U i
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This figure reprefents the boiler fixed in its
wooden curb, and with its cover in its place.

The firft divifion of the cover (which 1s 12 inches
wide) 1s Jaid back on the fecond (whichis 14 inches
- wide) whenever 1t is neceflary to open the boiler
to put any thing into it, orto take any thing out
of it, or merely to {tir about its contents. When
the boiler 1s to be wathed out and cleaned, the
opening into it 1s made larger, by throwing back
the firft and fecond divifions of its cover, folded
one upon the other, and leaning them againft the
fteam tube, which f{tands upon the third divifion
of the cover, which divifion 1s firmly fixed down
upon the curb of the boiler by means of wood
{crews.

The fteam tube (which fhould be of f{ufficient
length to carry the fteam from the boiler out of
the room into the open air, or into a neighbouring
chimney) may be made of four flips of # inch thick
deal boards, faftened together (by being grooved
into each other, and nailed together) in fuch a
manner as to form an hollow {quare trunk, mea-
{furing about 1 } inches wide in the clear.

In fetting thisboiler in brick-work, the flame and
fmoke from the fire thould be made to act on its
bottom only, but itsfides and endsfhould bebricked
up, 1n order more effectually to confine the heat.
The mafs of brick-work fhould be juft 3 feet 8
inches long, and 2 feet 8 inches wide, in order that
the curb of the boiler may cover it above, and
proje& beyond it, horizontally, on every fide,
about half an inch. The bars of the fire-place on

which
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which the fuel burns, thould be fituated 12 or 14
inches below the bottom of the boiler, in order
that the boiler may not be injured when the fire
happens, by accident, or by mifmanagement, to
be made too intenfe.

It 1s not neceffary that I fhould mention here
any of the precautions which are to be obferved
in {etting boilers of this kind 1 brick-work ; for
that {ubjet has already been fo amply treated in
various parts of thele Effays, that, to add any
thing to what has already been f{aid upon it, could
be little better than an unneceffary and tirefome
repetition. ;

This boiler would be {ufficiently large for cook-
ing for about 300 perfons. If it were neceffary to
feed a much greater number from the fame kitchen,
I would rather recommend the fitting up of two
or more boilers of this fize, than conftruéting one
large boiler to fupply the place of a greater num-
ber of others of a moderate fize ; for I have found
by much experience, that very large boilers are far
from being either economical or convenient.

Large boilers of fheet-iron, and efpecially fuch
as are not kept in conftant ufe, are always wvery ex-

penjive, on account of their being {o liable to be
deftroyed by ruft.

Of Portable Boilers and Fire-places, that would be very
ufeful for preparing Food for the Poor in times of
Scarcity. _

There 1s always much trouble and inconvenience,
e and
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and frequently much danger in colleting together
great numbers of idie people ; and thefe aflemnblies
are never fo likely to produce mifchievous effects
asin times of public calamity, when 1t 1s peculi-
arly difficult to preferve order and f{ubordination

among the lower and moft needy clafles of fociety.

I have often trembled at {eeing the immenfe
crowds of poor people, without occupation, who
were {fometimes collected together at the doors of
the great public kitchens in London during the
{carcity of the year 1800.

Two or three hundred people may, without any
confiderable inconvenience, be {upplied with food
from the fame kitchen; but when public kitchens
are not connefted with alylums, or houles or
fchools of induftry, where the poor aflemble to
work during the day; and when there is no other
object in view, but merely to enable the poor to
purchafe good and wholefome food at the loweft
prices poffible, without any interference at all with
their domeftic employments or concerns, it ap-
pears to me that 1t would always be beft to fele&t
from amongft the poor a certain number of honefl
and intelligent perfons, and encourage them to
prepare and fell to their poor neighbours, under
proper regulation and infpetion—{uch kinds of
food, and at fuch prices, as fhould be prefcribed
by thofe who have the charge of providing for the
relief of the poor.

A plan of this fort might be executed at any
time on the preflure of the moment, without the

{malleft
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{malleft delay, and almoft without either trous
ble or expence, if each parifh, or community; were
to provide and keep ready in ftore, 2 certain num-
ber of portable kitchen furnaces, with beilers be~
longing to them, to be lent out occafionally to
thofe who fhould be willing to undertake to cook
and fell vifuals to the poor on the terms that
fhould be prepofed.

If thefe boilers were made to hold from 8 to 10
gallons, they would ferve for preparing food for
6o or 70 perfons ; and as they weuld require very’
Iittle fuel, and {o little attendance, that a woman
who fhould undertake the management of one of
them, might perform that fervice with great eafe,
by devoting to it cach day the labour of half an
hour, and giving to it occafionally a few moments
of attention, which would hardly interrupt  her in-
her common domeftic employments ; this method
of preparing food would be very economical-—per=
haps more fo than any other ;—and, with proper
infpeétion, it would be little liable to abufe.

How very ufeful would thefe portable botlers and
furnaces be for providing a warm and cheap dinner
for children who frequent {chools of induftry?

No furnace could,in my opinion, be better con-
trived for this ufe than that reprefented in the
figure 86, and the boiler might be made either of
fheet-iron tinned, or of copper tinned, or of caft=
iron. It cannot be neceffary that I fhould give any
particular direétions refpeting 1ts form ;—and its
dimenfions may eafily be computed from its capa=s

city, when that 1s determined on.
A portable
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A portable cooking apparatus of this kind,
which is defigned as a model for nnitation, may be
feen in the repofitory of the Royal Inftitution.

Gf Ifw economv of Honfe-room in the arrangement of a
Kitchen for a fd?"-'"f Family.

There is nothing which marks the progrefs of ci-
vil fociety more ftrongly than the ufe that 1s made
of houfe-room; and nothing would tend more to
prevent the too rapid progrefs of deftructive luxury
among the induftrious claffes, than a tafte for
neatnefs and true elegance 1n all the inferior details
of domeflic arrangement. The pleafing occupa-
tion which thofe objets of rational purfuit afford
to the mind, fills up leifure tume 1n a manner that
is both ufeful and fatisfadtory, and prevents enuus,
and all its fatal confequences.

The Poor cook their victuals in the rooms in
which they dwell; but thofle who can afford the
expence—and many indeed who cannot-—fet apart
a room for the purpofe of cooking, and callit a
kitchen, Iam far from defiring to alter this order
of things, for I think it perfectly proper. What

- I with 1s, that each clafs of focicty may be made

as comfortable as poffible, and that all their do-
meftic arrangements may be near and e/egant, and

‘at the fame time economical.

I always fancy that teaching induftrious people
economy, and giving them a tafte for the improve-
ment of all thofe ufeful contrivances, and rational
enjoyments, that are within  their reach, is fome-

~ | thing
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thing like {hewing them how—without either toil
or trouble—and with a good confcience—they may
obtain all thofe advantages which riches command,
together with many other very fweet enjoyments
which money cannot buy. And whofe heart 1s fo
cold as not to glow with ardent zeal at a profpect
{o well calculated to awaken all the moft generous
feelings of humanity ?

But to return from this digreflion :—There are
various methods that may be ufed for economizing
houfe-room, 1n making the neceffary arrangements

for cooking. If the family be {mall, the ufe of

portable furnaces and boilers will be faund to be
very advantageous.

For a large family I would recommend what I
fhall call a concealed kitchen : There are two very
complete kitchens of this kind, which have been

fitted up, under my direction, at the Royal Inftitu-

tion ;—the one, which is {mall,—1s in the houfe-
keeper’s room ; the other is in the great kitchen.
Thefe were both made as models for imitation,

and may be examined by any perfon who withes

to fee them.

* There are alfo two kitchens of this kind in my

houfe at Brompton, in two adjoining rooms; which

have been fitted up principally with a view to
fhewing that all the different procefles of cmkcr}'
may be carried on in a room, which, on entering
it, nobody would fufpeft-to be a kitchen. The
following figure is the ground plan of one of

them
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~ a 15 the opening of the fire-place, which is
- brought forward into the room about 14} inches.
This was done in order to give more room for the
. family boiler, which i1s fituated at 4, and the roafter,
. which is placed on the other fide of the open

.~  chimney fire-place at c.

- The two broad {paces on the two fides of the
-roafter, by which the {moke from the fire below it
« rifes up round it ; and another at the farther end
. of it, by which the fmoke defcends, are diftin-
. guifhed by dark fhades, as are alfo the two {quare
canals by which the {moke from the roafter, and
that from the boiler, rifes up into the chimney.

The top of the grate 1s feen which belongs to
the open chimney fire-place ; it 1s reprefented by
- horizontal lines. It is what I have called a cortage
grate, and what is fold in the fhops under that
name. The retail price of this grate, with its
- fender and trivet, is zen flillings and fix pence. The
- Carron Company entered into an engagement with
NOL. 111, BB me
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me to furnifh them by wholefale to the trade, de-
livered in London, at feven fhillings and fix pence. A
front view of this grate may be feen in the next -
figure. As this figure (89) is defigned merely for
fthewing 2vkere the different parts of the apparatus
are to be placed, and not zow they are to be fitted
up, none of the details of the {etting of the roafter-
or boiler were in this place attempted to be ex-
prefled with accuracy. Information refpeéting
thofe particulars muft be collected from other parts
of the work.

The grate reprefented in this figure is calculated -
for boiling a pot, or a tea-kettle, and for heating
flat-irons for ironing. Its bottom 1s fo contrived
as to be eafily taken away, and replaced. By re-
moving 1t at night, or whenever a fire 1s no longer
wanted, the coals in the grate fall down on the
hearth, and the fire immediately goes out. This
contrivance not only faves much fuel, which other- .
wife would be confumed to wafte, but it is alfo very
convenient. on another account : As all the coals
and afhes fall out of the grate when its bottom is
removed, on replacing it again the grate is empty,

and ready for a new fire to be kindled in it,
"~ The top of this grate, which is a flat plate of
caft-iron, has one large hole 1n it for allowing the
{moke to pafs upwards, and another, behind it;
which is much fmaller, through which it is forced
to defeend 1nto what has been called a diving flue,
whenever the boiler belonging to this fire-place is
ufed ; which boiler is fufpended in an hellow cy-
5 linder
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in der of fheet-iron, about 11% inches in diameter,
refembling in all refpeéts the boilers ufed with the
regifter-ftoves defcribed in the tenth chapter of
this eflay.

I intend,as foon as it fhall be in my power, to pub-
lith a particular detailed account of this grate, and
alfo of {everal others, for open chimney fire-places,
which, at my recommendation, have lately been
introduced in this country ; in the mean timel
avail myfelf of this opportunity of pointing out
one fault which has been committed by almoft all

~ thofe who have undertaken to fet corzage-grates in

brick-work : they have made what has been called
the diving flue much too deep. It is more than
probable that the name given to this flue has con-
tributed not a little to lead them into this error.
When properly conftru&ted it hardly deferves the
name of a flue, for it ousht not to be above rwo
inches deep, meafured from the under furface of the
flat plate of caft-iron, which forms the top of the
grate. There are two important advantages that
refult from making this opening in the brick-work
for the paflage of the imoke wery fhallow ;—the one
is, that in this cafe it may eafily be cleaned out,

 when coals happen to fall into it, by accident,

when it is left uncovered ;—and the other 1s, that
the buck wall of the fire-place, againft which the
fuel burns, may, in that cafe, be made thick and
ftrong, and not fo liable to be deftroyed by the
end of the poker in ftirring the fire, asitis when
there is an hollow flue juft behind it, _
BB 2 Both
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Both thefe are important objects, and for want
of due attention being paid to them, cottage
“grates have, to my knowledge, often been difgraced
and rejeted. When they are properly fet and
-properly managed, they are very ufeful fire-places
.wher¢ coal or turfis burnt; and it never was de-
figned that they fhould be-ufed with wood.

When kitchens are fitted up on the plan here
.racnmmended in places where wood is ufed as fuel,
the open chimney fire-place, which is fituated be-
‘tween the roafter and the boiler, may be con-
ftructed of the form reprefented in the foregoing
figure, but without any fixed grate ; and the wood
‘may be burnt on .andirons, or on a {mall move-
~ able gridiron-grate placed on the hearth.

Thefe gridiron-grates are very fimple in their con-
ftruction, cheap, and durable ; and they make an
excellent fire, either with coals or turf, or with
‘wood, 1f it be fawed or cut into fhort billets. Five
of thefe grates may be feen at the houfe of the
~ Royal Inftitution; one in the great lecture-room,
‘one in the apparatus-room, one in the manager’s-
room, one in the clerks room, and one in the
diping-room. They have hitherto been made of
two fizes only, namely, of 16 inches and of 18
inchesin width, in front. The width of the back
- ppart of the grate is always made juft equal to half

its width in front,and the two ﬂopmg fides, or ends
“of the grate, are each juft equal in width to the
‘back.  The form and dimenfions. of the grate de-
" termines the form and dimenfions of the open
i : chimney
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chimney fire-place in which it is ufed, for the back
of the fire-place muft always be made juft equal in
width to the back of the grate, and the floping of
the covings muft be the fame as the floping of the
ends of the grate.

From what has been‘faid of the proportions of
the front, back, and fides of thefe grates, it is evi-
dent that the covings and backs of their fire-places
muft make an angle with each other juft equal to
120 degrees. This angle I have been induced to
prefer to one of 135 degrees, which I formerly re-
commended for open chimney fire-places: the
reafons for this preference will be fully explaired in
another place. To give them here would take
up too much time, and would moreover be fﬂreign
tomy prefent fubject. |

For the information of the public, and to pre-
vent, in as far as it is in my power, exorbitant de-
mands being made for thefe ufeful articles, I would
juft cbferve, that the {malleft, or 16 inch gridiron-

grate, together with all the apparatus belonging
~ to it, ought to coft, by refail, no more than. feven
 fhillings. This apparatus confifts of a caft-iron fen-
- der; a trivet for fupporting a boiler or a tea-kettle
. over the fire ; and a {mall plate of caft-iron (tobe
- faftened into the back of the chimney) by means of.
- which, and a {mall bolt or nail, the grate is faftened
in its place on the hearth.

- The fecond fized, or 18 inch gridiron-grate, with
all its apparatus (confifting of the three articles
mentioned above) ought to be fold, by retail, for
fewen fhillings and fix pence. |
BB 3 The
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The wholefale price of thefe articles, at the Care
ron Company’s warehoufe in London (Thames-
{treet, near Blackfriar’s-bridge) to the trade ; and
to gentlemen who buy them by the dozen to dif+
tribute them to the poor, is
For the gridiron-grate, N° 1. with o

the articles belonging to it } Jowr fielbngs.
For that N° 2, with the articles) four flillings

belonging toit - =« ~ - } and fix pence,

Thefe are the wholefale and retail prices which
] fixed with the agent of the Carron Company, at
their works in Scotland, in the autumn of the year
1800, when I made a journey there for the purs
pole of eftablifhing thefe regulations; and when I
made a prefent to the Company of all my patterns
which I had got made in London, and which had
been rendered as perfect as poffible by previous ex-
periments—namely, by getting caftings taken from
them by the beft London founders, and altering
them occafionally, till they were acknowledged to
be quite complete.

Ifit had been pofiible for me to have done morg
to prevent impofitions, I fhould have done it with
pleafure; and I fhould have felt at the fame time
that I had done no more than what it was my duty
to do.

But to return from this long digreflion ;=—1I fhall
now haften to finith my account of the means
which have been ufed in one of the rooms in my
houfe (that deftined for the large kitchen) for cone

cealing the roafter and the family boiler, -4
¢
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The following figure is an elevation of that part
of the fide of the room where thefe implements are

concealed:
F{g.‘ :;IH"J

i:[-J’

T
i 1'1.[1!:[;_

The open chimney fire=place, and the front of
the grate, are diftinétly fhewn in the middle of
this figure, inthe lower part of it. The pannelled
door, immediately ahove the mantle of the chim-
ney fire-place, which reaches nearly to the ceiling
of the room, ferves to fhut up a {mall clofet, with
narrow fhelves, which has no conneétion with culi-
nary affairs, but is ufed for putting away candie-

| BE 4 fticks,
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fticks, and any other fmall articles ufed in houfe-
keeping, which are occafionally laid by when not
in a&ual ufe. The two other pannelled doors by
the fide of it ferve, the one (that on the right hand)
for concealing the roafter—and the other for con-
cealing the family boiler. |

The two ((horter) pannelled doors, ‘on the right
and left of the open chimney fire-place, and on
the fame level with it, ferve for concealing the

fire-place doors, and afh-pit doors of the clofed

fire-places of the roafter, and of the boiler.

The fteam from the boiler (after pafling through
the fteam-difhes, when they are ufed) 1s carried
off by a tin tube into a {mall canal, which conveys
it into the -::himne;r in fuch a manner that no part
of it comes into the room. The fteam from the

roafter is carried off in like manner by its ﬂ::a.m- #

tube.

If a void fpace, about 2 or 3 inchesin’ depth,

be left between the outfide of the door of the roaft-

er, and the infide of the pannelled door, which

fhuts it up and conceals 1t, -and if this pannelled -

door, be lined on the infide with thin fheet-iron,
the procefs of roafting may be carried on, with per-
fe& fafety, with this door fhut. And if fimilar
precautions be ufed to defend the other pannelled
doors from tae heat, they may alfo be kept fhut,
while the procefles of boiling and . roafting are ac-
tually going on. .

By thefe means it would be poffible to prepare a

dinner. for a large company in a room where there
- fhould
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fhould be no appearance of any cooking going on.
But I lay no {trefs on this particular advantage re-
fulting from this arrangement of the culinary ap-
paratus. The real advantage gained by it is this,
that the kitchen i1s left an kabitable, and even an
elegant room, when the bufinefs of cooking is over.

The kitchen in Heriot’s Hofpital at Edinburgh,
which was fitted up in the autumn of the year
1800, 1s arranged 1n this manner; with this dif-
ference however, that all the pannelled doors are
omitted. The boiler i1s fhut up by a door of fheet-
iron, japanned ; and the door of the roafter, and
the two fire-place doors, and two afh-pit regifter
doors, are expofed to view.

As the brick-work 1s white wafhed, and kept

clean, and as the doors are all either japanned
black or kept very clean, the whole has a neat
appearance.

The roafter and principal boiler in the great kit-
chen of the houfe of the Royal Inftitution, are
put up nearly in the fame manner as thofe in
Heriot’s Hofpital, excepting, that in the former
there 1s a hot-clofet, which is fituated immediately
above the roafter, whereas there is none belonging
to the latter.

In one of the kitchens in my houfe, there is—
in the place of the roafter—a roafting oven, with
a common iron oven of the fame dimenfions placed
directly over it, and heated by the fame fire,

The door of my roafter, and that of my roafting
oven, are made fingle, of thin fheet-iron, and they

arc
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are covered on the outfide with pannels of wood,
for confining the heat. Inftead of doors to their
clofed fire-places, I ufe {quare ftoppers, made of
fire-ftone, or hard fire-brick, faftened to flat pieces
of fheet-iron; to which knobs of wood are fixed,
which ferve inftead of Landles.

Thefe ftoppers anfwer for confining the heat
quite as well, and perhaps even better, than double
doors, and they coft much lefs. They are fitted
into {quare frames of caft-iron, (nearly fimilar to
that reprefented 1n the figure g1) which are firmly
fixed in the brick work by means of proje&ing
flanches, which are caft with them, The front
edge of this frame, or door-way, is ground, and
made perfectly level, and the plate of fheet-iron
which forms a part of the f{topper being made
quite flat, fhutsagainft the front edge of this door-
way, and clofes the entrance into the ﬂl‘E—p]aC: with
the greateft accuracy.

The entrance into the ath-pit 1s likewife clufzd
by a ftopper, which is fo contrived as to ferve oc-
cafionally as a regifter for regulating the quantity of
air admitted into the fire-place,

As this Regiffer-flopper, for the afh-pit of a
{mall clofed fire-place, is very fimple in its con-
ftru@tion, and as I have found it to anfwer very
well the purpofe for which it was contrived, I fhall
prefent the reader with the following fketch of it ;
which will, I truft, be {ufficient to enable a work=-
man of common ingenuity to conftruét, without
difficulty, the thing which is reprefcnted.

Fig.
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The box, with a flanch at each of its ends, forms
the door-way into the afh-pit ; 1t is of caft-1ron,
and 1ts opening in front is 7% inches wide, and
3% inches high, It 1s concealed in the brick-work
in fuch a manner that its front edge only is feen,
projecting about . of an inch before the brick-
work.

When the regifter-ftopper belonging to this
door-way, (which is thewn in this figure) is puthed
quite home, i1ts flat plate comes into contat
with the front edge of the door-way, and clofes
the paflage into the afh-pit fo completely that

" no air can enter. By withdrawing this ftopper

more or lefs, more or lefs airis admitted.—The
narrow, thin, elaftic bands of iron, the ends of
which are faftened by rivets to the flat plate of the
ftopper, ferve to confine the ftopper in any fitua-
tion in which it 1s placed, which fervice they are
enabled to perform (in confequence of their elaf-
ticity, and of their peculiar fhape) by preffing
againft the fides of the door-way.

The
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The only objection, that I am acquainted with,
to this kind of regifter for the door-way of the
afh-pit of a {mall clofed fire-place, is, that it is not
quite {o eafy to fee the precife ftate of the regifter
as it iswhen the air is admitted through an hole in
the front of the ath-pit door, in the ufual manner ;
but this objection is of no great importance, efpe-
cially as means may cafily be devifed to remedy
that trifling defect.

The door-way frames to all the clofed fire-places
in my own kitchen, are in all refpets like that re-
prefented in the foregoing figure (91) with this
difference only, that they are 5 inches high inftead
of being 3% inches in height. An account has
already been given of the manner in whu:h their
ﬁoppers were conftructed.

It is right that the reader fhould be informed,
that although I have made ufe of ftoppers to clofe
the paffage into each of the clofed fire-places in
my own kitchen, yet very few perfons have adopted
this fimple and cheap contrivance. The reafon
why it has not come into more general ufe might
eafily be explained ; but I fancy it will be beft that
I thould fay nothing now on that fubject. Inftead
of recommending what nobody would find much
advantage in furnifhing at a fair price, it will be
more wife and prudent to give a fhort defcription of
a more complicated, more elegant,and more expen-
five contrivance, which has already found its way
into the fhops of feveral of the moft refpe@able
ironmongers in London : As this contrivance has

often
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often been ufed, and has always been found to

" anfwer perfectly well, I can venture to recommend

it to all thofe to whom an additional expence of a
few fhillings, or a guinea or two, 1n fitting up a
kitchen, is not confidered as an objet of im-
portance.

A fhort defeription of @ DouBLE-DOOR for a clofed

fire-place.

The fn][owiﬁg figure (which is drawn to a {cale
of four inches to the inch) reprefents an horizontal
{e€tion of one of thefe double-doors, and alfo of

. apart of the brick-work in which it 1s fet :

Fig.
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~—Thefe doors are fo connefted; by means of a
crooked rod of iron £, and the two joints ¢ and /4,
that when the outfide door is opened, or fhut, the
infide door is necefiarily opened, or fhut, at the
fame time. The infide door, which 1s of caft-
iron, and near I an inch in thicknefs, is moveable

* on two pivots, one of which is reprefented at e.

The outfide door is moveable on two hinges, one of
which is fhewn at 4.

¢, 1s the latch by which the outfide door 1s faf«
tened. Thisis of fuch a form that it may be ufed
as a latch, and may ferve at the fame time as an
handle for opening and fhutting the door.

The door-way, which is of caft-iron, is in the
thape of an hollow truncated quadrangular pyramid,
with a flanch in front, about aninch wide ; which
flanch, when feen in front, feems to form a kind of
frame to the outfide door, the flanch, which is
about £ of an inch in thicknefs, projecting be-
fore the vertical front of the brick-work.

l, m, #n, o, reprefents an horizontal feftion of
this caft-iron door-way. The brick-work in whick
it is fet is diftinguithed by diagonal lines.

k, 1s the paflage leading to the fire-place ; it 15
6 inches wide, in the clear, from # to # ;— 5 inches
high, and 6 inches long ; meafured from the infide of
the infide door,when it is fhut, to the hither ends of
the openings between the iron bars of the fire-place;
through which openings the air comes up from the
afh-pit into the fire-place. The hither ends of
thefe bars, (five in number) are reprefented in the
figure : They are each diftinguifhed by the letter .
- The
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The opening of the infide door-way is 6 inches
wide, and 5 inches high in the clear ; and the door
itfelf is 6 % inches wide, and & £ inches high.

. The outfide door-way is 10 inches wide, and g
inches high, in the clear; and the door, which is
about 7z of an inch in thicknefs, 15 10 inches
wide, and 9% high. The extreme width of the
door-frame to the outward edge of the flanch is
12 £ inches, and its extreme height is 11 £ inches.

~ The two ftraps of iron to which the hooks of the
hinges of the outfide door are faftened, pafs through
two holesin the flanch, provided for them in caft-
ing the door-way, and are rivetted to the floping
fide of the door-way on the left hand fide of it.

Thefe holes are each Z of an inch in length from
top to bottom, and about £ of an inch 1n wadth.
There is another fimilar hole in the flanch on the
oppofite fide of the door-way, through which a
ftrap of iron pafles, the end of which projeting
forward before the level of the front edge of the
door-way, ferves as a catch or hook, into which
the latch of the door falls, when the door is clofed.

Thefe three holes in the fide flanches of the door-
way are diftiné&ly reprefented in the following
figure, which isan elevation, or front view of this
door-way, without its doors :




il i\f\\

It appears by this figure, but ftill more diftinét-
Iy by the laft (92.) that the flanch or front of this
~ door-way is not quite flat. It is raifed at its in-
~ ward edge, which projeéts forward about  of an
~inch. This projeting rim, which is caft as thin
~ as poffible, is ground upon a flat fand-ftone, and
: .-madc quite level, in order that the outfide door,
- which 1s flat, by fhutting againft the front of this
~ projefting edge, may clofe the opening into the
6 ,
| fire-place with the greateft poffible accuracy.

- It will likewife be remarked on examining this
iﬁgurc (93.) with attention, that the opening which
P s clofed by the infide door is not precifely in the

T?liﬁddle of the vertical flat furface againft which
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that door fhuts, being fituated a little above the
middle of it. This particular arrangement has
been found to be of confiderable ufe, as it ferves
to prevent fmall pieces of coal from getting between
the infide door and that flat {urface, when the door
1s fhut. ;

Thefe double doors (of a fize larger than that °
reprefented by the two preceding figures) have
lately been 1ntroduced in a confiderable number
of hot-houfes in the neighbourhood of London;
and I have been told by feveral perfons who have
tried them, that they have been found very ufeful
indeed. I was lately affured by a very refpectable
gardener, who has adopted them in all his
hot-houfes, that fince he has ufed them, and the
regifter ath-pit doors which belong to them, and
are always {old with them, and fince he has altered
the conftruction of his fire-places, his confumption
of coals has been little more than half as much as
it ufed formerly to be. -

In fetting thefe double doors in bnckmwmk,.
great care fhould always be taken to make the en-
trance into the fire-place of {ome confiderable
length, or to keep the hither ends of the iron bars!:'
on which the fuel burns, at fome diftance from the
infide door ; otherwife, if the burning fuel be near
that door, it will heat it and its frame red hot,
which will foon deftroy their form, and prevent the
dt:-f:;r from clofing the entrance of the fire-place
with accuracy. -

I have found it to be a good' general rule to

place
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place the hither ends of the bars, which form the
grate of the fire-place, as far beyond the infide
door, as that door-way 1s wide, in the clear. And
it will be found to be an excellent precaution to
defend the door from the heat, if that part of the
pafiage into the fire-place which lies beyond the
infide door, be kept conftantly rammed quite full
of fmall coals; or, what would be ftill better, of
coal-duft, mixed up with a certain proportion of
moilt clay.

I have already, in a former part of this Effay,

 mentioned how neceffary it is in fetting double

doors 1n brick-work, to take care to maf the far-
ther end of the door-way, in fuch a manner (by
means of bricks interpofed before it, or between it
and the fire) that the rays from the burning fuel
may never fall on it. The manner in which this
is to be done is clearly reprelented in the figure g2.

All thefe precautions for preventing thefe double
doors from being injured by exceflive heat, will be
the more neceffary in proportion as the fire-places
are larger to which they belong.

There is one effential part of this apparatus,
which, for want of room, was omitted in the two
laft figures ;—that 1s, the ftraps of wrought iron,
by means of which the door-way is firmly fixed in
the brick-work; but this omiffion can be of no
'cunff:quence, as every common artificer will know,
without any particular directions, how that part of
the work (hould be executed. Thefe ftraps muft
of courfe be faftened to the caft-iron door-way by

ieans of nivets,
cC 2 CHAP.
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CHAP. XV.

Apology for the great length of this Effay.—Regret
of the Author that he has not been able to publifi
plans and deferiptions of the various culinary inven=
tions that have lately been put up in the Kitchen be-
bonging to the Houfe of the Royal Inflitution, and
in the Kitchen of Heriot's Hofpital at Edinburgh—
A flort account of @ BO1LER, on a new conffrucs
ton, lately put up at the Houfe of the Royal Infii-
tution, for the purpofe of GENERATING STEAM
Jor warming the Great Leélure Room.—This Boiler

- would probably be found very ufeful for StTEAM Ex-
G1NES.—An account of a Contrivance for preventing
wetallic STEAM-TURES from being injured by the
alternate expanfion and contrafiion of the metal by
heat and cold.—An account of & fimple Contrivance
which ferves as a fubflitute for SAFETY-VALVES.

canvort finifh this Eflay without apolegizing

I for the great length of it. 1 had no idea when

I began it that it would ever have grown to fuch

a voluminous fize, but I am not confcious of

having inferted any thing that could well have§

been omitted. &
I was very defirous of laying before the Publm
compleat plans and defcriptions of the various
culinar]r inventions that have lately been put up
in the Great Kitchen of the houfe of the Royal

Iuﬁltutmn, in Albemarle-ftreet ; and alfo of thofe i*

3¢ erected
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ereted in Heriot’s Hofpital at Edinburgh, in the
autumn of the year 18occ; but my ftay in this
country will be too fhort for me to undertake fo
confiderable a work at this time. I am happy,
however, that thefe new contrivances, fome of
which have already been proved to be very ufeful,
are fituated in places of public refort, where per-
fons defirous of examining them may at all times
obtain free admiffion.

There are alfo feveral other new and ufeful con-
trivances at the houfe of the Royal Inflitution,
which I fhould have had great pleafure in laying
before the public, had it been in my power; as I
am perfuaded that correct accounts of them would
have been very acceptable to men of {cience, and
to all thofe who take pleafure in promoting new
and ufeful mechanical improvements.

I thould, in particular, have been very glad to
have given plans and defcriptions of all the various
parts of the fteam-apparatus that has been put up
for the purpofe of warming the Great Lecture
Room. The boilers for generating the fleam are,
if I am not much miftaken, well worthy of the at-
tention of thofe who make ufe of fteam-engines;
and as the fubject is of infinite importance in this
great manufacturing country, where the numerous
advantages which refult from the ufe of machinery
are known, and every day more and more felt by
individuals, and by the public, I cannot refift the
{{rong inclination which I feel, to attempt, in a

€c 3 e iew




am4  OF Kitchen Fire-places, and Utenfils.

few words, to give a general idea of this con-
trivance. Thofe who wifh to know more of the.
matter, may get all the information refpeting it

which they can want, by applying at the houfe of
the Royal Inftitution. '

A flort account of the Bo1LERS lately put up at the
Houfe of the Royal Inflitution for GENERATING
STEAM for warming the Great Leture Room.

Over an oblong clofed fire-place, furmfhed
with double doors, ath-pit regifter door, &c. are
placed two cylinders of copper, laid down hori-
zontally, by the.fide of each other, over the fire,
each cylinder being 15 inches in diameter and 48
inches long.—Immediately over thefe two cylin-
ders, and refting on them, are placed two other cy-
linders of copper, of the fame length and diameter;
and over thefe laft, and refting on t/4em, are placed
two other like cylinders, making fix cylinders in
the whole, all made of the fame material, and
being of the fame dimenfions.

The fire-place being fituated under the hither
ends of the two lower cylinders, the flame runs
along under them to their farther ends, where it
pafles upwards, and comes forward between the
upper fide of the two lower cylinders, and the
lower fides of the two cylinders immediately above
them. Being arrived at the front wall of the
brick-work, it there rifes up again, and then pafles

along
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slong horizontally between the two middle cylin-
ders, and the two upper cylinders, till it comes to
the back wall; and, paffing up by the farther ends
of the upper cylinders, it comes forwards hori-
zontally, for the laft tune, in an arch, or vault of
brick-work, which covers the two upper cylinders.
Being arrived once more at the front wall of the
brick-work, 1t there enters a canal, (furnifhed
with a good damper) by which it goes off into a
neighbouring chimney.

Thefe cylinders are confined in their places by
being placed in pairs, over each other, between
two parallel vertical walls, which are bult juft fo
far afunder as to admit two cylinders, placed hori-
zontally, by the fides of each other; and the flame
1s prevented from finding its way upwards between
the two cylinders which lye by the fides of each
other, or between the outfides of thofe cylinders
and the fides of the vertical walls with which they
are in conta&, by filling up the joining between
them with good clay, mixed with {mall pieces of
fire-bricks.

The farther ends of all the cylinders are clofed
ap, and all the tubes which are neceflary for the
admiffion of water, and for the paflage of the
fteam, are fixed to a circular plate of metal which
clofes, (by means of flanches and {crews) the front
ends of the cylinders.

In confequence of this particular arrangement
it will be perfeCily eafy to make all the cylinders
of cafi-iron, even when thefe boilers are deftined

ce 4 for
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for fteam-engines of the largelt dimenfions. The
number of fets of cylindrical boilers, which in each
cafe it will be neceflary to put up, muft be deter-
mined by the fize of the cylinders, and by the
quantity of fteam that will be wanted. Six cy-
lindrical boilers put up in a feperate mafs of
brick-work, in the manner above defcribed, I
call one fet. .

It will always be found to be very advantageous
to have at leaft three or four fets of cylindrical
boilers to each fteam engine, inftead of having one
fet of larger cylinders; and this not only on ac-
count of the wear and tear of {mall fire-places being
incomparably lefs expenfive than in thofe which
are large ; but alfo on account of the economy of
fuel which will be derived from that arrangement,
and the great convenience that will be found to
refult from the ufe of {mall bmlers, which may
at any time be heated and made to boil in a very
few minutes ; and from the advantage of being
able at all times to regulate the number of fets of
boilers in ufe, to the load on the engine.

- It is quite impoffible to make a {mall fire in a
large fire-place, without a great lofs of heat ; but
by havmg a number of fmall feparate ﬁre-pim:es,
an engine may be made to work with a light load,

with almoft as {mall a proportion of fuel as when
it is made to perform its full work.—But to re-
turn to our cylindrical boilers. |

The two lower cylinders, and thofe two which
lie immediately over them, bei, 8 deftined for the

gene-.
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generation of fteam, are kept conftantly about
half full of water, which water they receive,
already hot, from the two upper cylinders; in
which laft the water thould never boil.

‘Thefe upper cylinders communicate, by an
open pipe, with a refervoir of water which is
fituated feveral feet above them, confequently, as
faflt as they furnith water to the four cylinders
which lie below them, that water, fofurnifhed, is
immediately replaced by water which comes from
the refervoir above.

As the pipe which brings this water from the
refervoir enters the cylinders fome confiderable
diftance below their centers, and as the pipes
which convey the water from them to the cylin-
ders below are fixed in their centers, as cold
water i1s heavier than warm water, it is evident
that the water which enters them cold from the
refervoir, will take 1ts place at the lower parts of
thefe cylinders, while only the lighter, hot water,
will be furnifhed to the cylindrical boilers be-
low.

The method of regulating the admiflion of wa-
ter into the boilers below, where the fteam is ge-
nerated, is fo well known, that it would be {u-
perfluous to give a particular account of 1it.

In the fet of boilers that has been put up at
the houfe of the Royal Inftitution, the open ends
of all the cylinders are on one fide, that 1s to fay,
they all come through the front wall of the brick-

work., This arrangement was rendered neceffary
in
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in that particular cafe, by local circumftances ; it
would however have been better if only the lower
and upper pairs of cylinders had come through
the front wall, and the open ends of the middle
pair had paffed through the back wall ; for in that
cafe 1t would have been eafier to provide a paflage
for the flame round the ends of the middle cy-
linders.

One evident advantage that will be derived
from conftrufting fteam-engine boilers on the
principles here recommended 1s, their fuperior
ftrength to refift the efforts of the fteam ; which
will render it poflible to ufe very thin fheet-cop-
per, or fheet-iron, in conftructing them, when
they are made of thofe materials. Another ad-
vantage will be the great facility of removing and
repairing any of the cylinders which may happen
to leak, or which may be found to be ‘damaged,
or worn out. When feveral fets of cylinders are
put up for the fame engine (which I would always
recommend, even for engines of the fmalleft fize)
any of thefe occafional repairs may be made with-
out ftopping the engine.

if thefe cylindrical {team boilers {hould he fﬂund
to be ufeful for fteam engines, they cannot fail to
be equally fo for generating fteam for heating dy-
ers coppers by means of fteam,—for bleaching by
means of fteam; and in general for every pur-
pote where fleam is wanted in large quantities.

They mutft, I think, be peculiarly well adapted
for dyers; for as water lefs hot than boiling water

9 s
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is frequently wanted by them in the courfe of
their bufinefs, the upper cyiinders will at all times
afford a plentiful {upply of warm water; which
mav, without the f{malleft inconvenience, be
drawn off whenever it is wanted,

To prevent, in the moft effe¢tual manner, the
lofs of heat which 1s occafioned by the paflage of
fteam through the fafety-valve, that fteam which
{o efcapes out of the boiler may be carried off in
a tube provided for that purpofe, and condutted
into the upper cylinders, or into the refervoir
which feeds them. In doing this, care muft be
taken to caufe the fteam to defeend perpendicu-
larly from the height of eight or ten feet, before it
enters the water where it 1s intended that it thould
be condenfed ; and the end of the tube through
which the fteam defcends and enters the water,
fhould be plunged to a certain depth below the
furface of the water.

I fhall finith this chapter, and conclude this
eflay, by giving a fhort defcription of two very
fimple contrivances, which have been put in prac-
tice at the houfe of the Royal Inftitution, and
which have been found to be very ufeful. The
one is a contrivance for preventing moft effetu-
ally the bad cffects of the alternate expanfion and
contraction by heat and cold of the metallic tubes
which are ufed in conveying {team to a confider-
able diftance ; and the other 1s a fubftitute for

{afety-valves in an apparatus for heating rooms by
means of fteam.
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Of the means that may be ufed for preventing metallic
Sream-tubes, of confiderable length, from being injured
by the alternate expanfion and contraéfion of the
metal by the different degrees of heat and cold to
whick thofe tubes are occafionally expofed,

We will fuppofe the tube in queftion to be of
copper, and eight inches in diameter (which 1s the
fize of that ufed for warming the Great Le&ture
Room at the Royal Inftitution). Let this tube be
made in lengths of ten feet, and inftead of joining
the ends of thefe tubes together, immediately, to
form one long tube, let a very fhort tube, or cy-
Jinder, of only one or two inches in length, and
24 inches in diameter, clofed at each end with a
flat circular plate of fheet-copper, like the head
of a drum, be interpofed between their joinings,
Thefe two circular fheets of copper, which form
two ends of this very fhort cylinder, muft be per=
forated in their centers with holes eight inches in
diameter, to give a paffage to the fteam, and the
ends of the tubes muft be firmly faftened to them
by means of flanches and rivets,

The following figure, which reprefents an out-
line of a portion of a {team-tube conftruéted in
this manner, will give a clear idea of this con-
frivance,




r—r——

Of Means for fecuring Steam-tubes, &r. 381

APV "
o
‘1-“.":} b,

SN

a, b, are portions of two of the tubes which are
united together by means of the fhort flat cylin-
der ¢.

Now if we fuppofe one of thefe tubes (10 feet
long) to be immoveably fixed in the middle of its
lemgth to a beam of wood, or to a folid wall, the
increafe or diminution of the length of each half
of it, arifing from its being occafionally heated to
the temperature of boiling water, by fteam, or
cooled to ti.. mean temperature of the air of the
atmofphere, being free, will caufe its two ends to
pufh inwards, or to draw outwards, the two flat
ends of the two neighbouring fhort cylinders to
which they are attached; and as thefe fhort cy-
linders are 24 inches in diameter, while the tube
is only 8 inches in diameter, the elafticity of the
large circular thin plates of metal will allow 1t to
be prefled inwards, or drawn outwards, without
injury, much more than will be neceffary in order
to give room for the expanfions and contractions
of the tubes. | '

Hence it appears, that by this fimple con-
trivance, fteam may be conveyed to any diftance,
however great, in clofed metallic tubes, without

any
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~any danger of injury to the tubes from the expan-
fions and contractions of the metal.

A flort defeription of a contrivance whick ferves in-
Sead cf [afety-valves for a fleam-apparatus whick
is ufed for heating the great Lefture Room at the
houfe of the Royal Inftitution.

The following figure, which reprefents a vertical
fettion of this contrivance, will give a clear idea
of it, and of the manner in which it a&s.”

¢ A%f 95

a, and &, are two cylinders of copper 6 inches
in diameter; and 6 inches in length, placed inan
erelt pofition. The cylinder 4, 1s clofed both
above and below ;—the cylinder &, is clofed be-
low, but is open above.

The
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The femi-gircular tube 4, which is reprefented
filled with water, {erves to connet the two cylin-
ders together.

By the tube ¢, the water which refults from
the condenfation of the fteam in the {team-tubes
which warm the room, returns to the refervoir
which feeds the boiler. This water, after falling
mto the cylinder 4, pafies through the femi-cir-
cular tube 4, into the cylinder 4, and then goes
off from that cylinder, and 1s conveyed, ftill warm,
to the refervoir, by the tube e.

This fimple apparatus ferves as a fafety-valve
in the following manner: when the fteam in the
{team-tubes is redundant, it defcends through the
tube ¢, and forcing the water out of the femi-
circular tube 4, into the cylinder 4, it follows it
through that tube, and efcapes into the open air
through the open end of that cylinder. When
the ftrength of the fteam is {ufficiently diminifhed,
a {mall quantity of water, ftill remaining in the
lower part of the cylinder 4, returns back into the
tube 4, and cuts off the communication between
the external air and the infide of the fteam-
tubes.

When, in cenfequence of the fire under the
boiler being extinguithed, or being much di-
minifhed, a vacuum begins to be formed in the
fteam-tubes, the external air prefling againft the
furface of the fmall quantity of water remaining
in the lower part of the cylinder &4, forces it
through the {femi-circular tube 4, 1nto the cylin-

der
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der 4, and following it into that cylinder, opens
for itfelf a paffage into the fteam-tubes, and pre-
vents their being cruthed by the preflure of the
atmofphere, on the condenfation of the fteam.

When the fire 1s gone out, and the whole ap-
paratus becomes cold, the fteam-tubes will be en-
tirely filled with air.

When, on lighting the fire again, freth fteam
is generated ; as this fteam enters the large fteam-
tubes in the Aigheff or mofl elevated part of them,
and as {leam s {pecifically lighter than atmofphe-
ric air, the fteam remains above the air which ftill
occupies the fteam-tubes, and accumulating there,
prefles this air downwards, and by degrees forces
it out of the apparatus through the fame paflage
by which it entered ; the water in the femi-circu-
lar tube fupplying the place of a valve,—or rather
of two valves, in thefe different operations.

END OF THE TENTH ES5AY.
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- Of Chimney Fire-places.

was much flattered on my return to England,
I in September 1798, after an abfence of two
years, to find that the improvements in the con-
firu&ion of chimney fire-places, which I had re-
commended in my Fourth Effay, publifhed in
London in the beginning of the year 1796, were
coming 1nto ufe in various parts of the country ;
and I have fince taken a good deal of pains to find
out how they have anfwered, and what faults and
imperfetions have been difcovered in them : And
as the information I have obtained by thefe in-
quiries has enabled me to make feveral remarks
and obfervations relative to the conftruction and
management of thefe fire-places, that may be of
ule to thofe who have introduced thém, or may be
defirous of introducing them, I feel it to be my
duty to lay them before the public.

It has been objeéted to thefe fire-places, that
they fometimes occafion duft and afhes to come
into the room when the fire is ftirred. I have ex-
amined {everal fire-places {aid to have been fitted
up on my principles, that have certainly had that
fault ; but I have commonly, [ might {ay 1nvari-
ably found, that their imperfections have arifen
from faults in their conftruction. Either the grate
has been brought out z00 far into the room, or the
opening of the fire-place in front has been left too
wide—or too high—or the workman has negle&ted
' P P2 to
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to lower and to round off the breaft of the chim-
ney—or, what I have often found to be the cafe,
{everal of thefe faults have exifted together, in the
{ame fire-place.

When the throat of a chimney 15 fituated very -
high up above the mantle, and efpecially when the
mantle and breaft of the chimney, or the wall that
repofes on the mantle, are very thin, workmen who
are employed to alter chimnies, fetting about the
work with their minds ftrongly prepoffeflfed with
what they confider as the Jeading principle in the
conftruction of thefe fire-places, namely, that the
throat of the chimney fhould not be more,than
four inches wide, they are very apt to bring the
- grate too far forward. In dropping their plumb-
line from the breaft of the chimney, they do not
reach up high enough into the chimney, but take
a part of the breaft, where it flill goes on to flope
backwards, for the bottom of the perpendicular
canal of the chimney, They allo very often com-
mit another fault, not lefs eflential, and that has
the fame tendency, in negleting to bring down the
throat of the chimney nearer to the fire, when it
happens to be fituated too high.

This I have not only recommended in my Eﬂ'a.jr
~on Chimney Fire-places, but bave given the moft
particular dire¢tions how 1t 1s to be done (fee
Effay IV. page 362) and to mark the importance
of the objeét {till more ftrongly, have accompanied
thofe direétions by an engrating

It is mdead a very important point, that the

~ throat
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throat of the chimney {hould be near the fire, and
it thould always be carefully attended to. It is
likewife very important to “ round off the breaft of
the chimuey s’ though this I find is very often in-
tirely neglected, even by workmen who have had
much practice in the conftruétion of the fire-places
I have recommended.

The breaft of a chimney fhould always be
rounded off in the neateft manner pofiible, begin-
ning from the very front of the lower part of the
mantle, and ending at the narroweft part of the
throat of the chimney, where the breaft ends in
the front part of the perpendicular canal of the
chimney. If the under furface of the mantle 15
flat and wide, it will be impofiible to round off
the breaft properly ; and that circumftance alone
renders it indifpenfably neceflary, in thofe cales, to
alter the mantle, or to run under it a thinner piece
of ftone, or a thin wall of bricks, {fupported on an
iron bar, in order that the breaft of the chimney
may be brought to be of the proper form, and the
throat of the chimney may be brought into its
proper fituation.

If the under fide of the mantle be left broad and

flat, it is eafy to perceive that the cloud of duft

or light afhes, that rifes from a coal fire nearly
burnt out, when 1t 1s violently ftirred about with
a poker, ftriking perpendicularly againft this flat
part of it, muft unavoidably be beat back into
the room ; but when the brealt of the chimney

1s properly rounded off, the afcending cloud of
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duft and {mcke more eafily finds its way into the
throat of the chimney, and is even direéted and
affifted in fome meafure by the warm air of the
room that gets under the mantle, and 1s going the
fame way.

Another very common fault that I have ob-
ferved in chimney fire-places, that have been al-
tered on what have been called my principles, and
which has a direét tendency to bring duft, and
even {moke, into the room, is the floping of the
covings too much, and leaving the opening of the
fire-place in front too wide. I have faid, in my
Effay on Chimney Fire-places, that where chim-
nies are well conftruéted, and well fituated, and

have never been apt to fmoke, in altering them -

“the covings may be placed at an angle of 135
degrees with the back ; but I have exprefsly faid
that they fhould never exceed that angle, and
have ftated at large the bad confequences that
muft follow from making the opening of a fire-
place very. wide, when its depth is very fhallow,
(fee page 338.) I bave alfo exprefsly faid, (page

358) that for chimnies that are apt to {moke, the -

covings thould be placed /efs ob/iguely, in refpeét to
the back, than in others that have not that fault.
But moft of the workmen who have altered chim-
nies, feem to have paid little attention to thefe dif-
tinctions, and I have frequently found, and fome-
times in fire-places that have been remarkably
{hallow, that the covings have been placed at an
angle even more oblique than that above-men-

tioned.
: Another
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Another caufe that {fometimes has-confiderable
effect in bringing duft and {moke into rooms, from
the fires that are made in them, is the great nicety
with which the doors and windows are fitted in
their frames, which prevents a {ufficient quantity of
frefh air from coming into the room, to fupply a
brifk current up the chimney. It 1s however evi-
dent, that all the alterations in fire-places on the
common conftruction,that have been recommend-
ed in order to improve them, muft tend directly
and very powerfully to leflen this evil ; but no-
thing will fo completely remedy it as lowering
the mantle, and diminifhing the width of the fire-
place.

How many fire-places in clofe rooms have been
cured completely of throwing pufls of {moke and
duft into the room, merely by placing a regifter-
{tove in them ? But there is {urely nothing pecu-
liar to a regifter-ftove that could enable 1t to per-
form {uch a cure, but merely as it ferves to di-
minith the widch and heighth of the opening of
the fire-place : and how much eafier could this be
done with marble, or other ftone, or with bricks

nd mortar, plailtered over and encrufted in front
with proper ornaments in ftucco, or in artificial
{tone ? |

I am the more anxious that fomething of this
fort fheuld be introduced, as the openings of chim-
ney fire-places are in general certainly too wide,
-and too high, and as I am convinced that there is
no way of reducing them to a proper fize, that

DD 4 would
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would be fo cheap, or more effeCtual, or that
could be made more ornamental.

Thofe who are fond of the glitter of polifhed
fleel, and have no obje&ion to the expenfe of it,
or to the labour that is required to keep it bright,
may f{urround their fire-places i front with a bor-
der of it, for there it will do no harm, and may
ufe grates and fenders of the moft exquifite work-
manthip; but if they with to have a pleafant,
cheerful, and economical fire, the covings of their
fire-places muft be placed obliquely, and they muft
not be conftructed of metal ; and if the fides and
back of the grate be conftruéted of fire bricks in-
ftead of iron, the fire will burn ftill brighter, and
will fend off confiderably more radiant heat into
the room.

I have abundant reafon to think, that if in con-
ftructing or altering clitmney fire-places, the rules
laid down in my Effay on that fubjeét are fricly
adhered to, chimnies fo fitted up will very feldom
be found either to fmoke, or to throw out duft
into the room ; and fhould they be found to have
cither of thefe faults, there 1s a remedy for the
evil, as effeCtual, as 1t 1s fimple and obvious :
Bring down the mantle, and the throat of the chimney
lower 5 and if it fhould be found neceffary, reduce the
width of opening of the fire-place in front, and diminifb
the obliquity of the covings. ' :

Thefe alterations will certainly be effeGtual, to
prevent either {moke or duft from coming into

3 " the
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the room when there is a fire burning in the grate ; but
it fometimes happens, and indeed not unfre-
quently, that duft and foot are drawn down a
chimney 1n which there 1s no fire, to the great an-
noyance of thofe who are in the room, and te the
great damage of the furniture. When this hap-
pens, it 1s commonly occafioned by a very firong
draught up another chimney, in which there 7s «
Jfire, in an adjoining room, and when that is the
cafe, the moft fimple remedy 1s to alter that other
chimney, and conftructing its fire-place on good
principles, to reduce its throat to reafonable di-
menfions. But if the pafiage of the air down a
chimney 1n which there is no fire, is occafioned by
ftrong eddies of wind, there is no remedy for that
evil but placing a chimney pot, of a peculiar con-
ftrution, on the top of the chimney, which fhall
counteraét the effects of thofe eddies, or by clefing
up the throat of the chimney occafionally, by a
door made for that purpofe of fheet iron.

If the door-way that 1s left in the back of the
fire-place for giving a paflage to the chimney
{weeper, inftead of being clofed with a tile, or with
a flat piece of ftone, fet 1n a groove made to re-
ceive it, according to the directions given in my
Fourth Effay, it be clofed with a flat piece of
caft iron, or of plate iron, fixed at 1its lower end,
to the lower end of the door-way, bya hinge, or
moveable on two gudgeons ; this plate may eafily
be fo contrived as to ferve occafionally as a re-

gifter,
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gifter, or door, for diminithing, or clofing, the
throat of the chimney.

As this plate, fituated at the back part of the
chimney, could not produce any of thofe bad ef+
feCts, that have with reafon been attributed to the
regifters of common regifter ftoves, (which are
placed on the breaft of the chimney) it appears to
me to be very probable, that it would be found
ufeful as a regifter for occafionally altering the
fize of the throat of the chimney, and regulating
its draught ; as well as for occafionally clofing up
that pafiage intirely. It would certainly be worth
while to try the experiment.™ :

Before I quit this fubjet, I muft mention ano-
ther fault, which workmen employed in altering
chimney fire-places, that are furnithed with gmtﬁ
or ftoves with floping backs, are very apt to make.
They leave the back of the grate in its place, and
inftead of carrying up the back of the fire-place
perpendicularly from the baottom of the grate, they
firft begin to carry it up perpendicularly from the
top of the iron plate that forms the back ef the
grate ; and as this plate not only flopes backwards
confiderably, but rifes feveral inches above the

level

* Since the introduttion of the cottage and gridiron grates,
this contrivance has come into very general ufe, and experience
has fhewn it to be extremely ufeful. I would ftrongly recom-
mend it to thofe who fit up chimney fire-places on thefe prin-
ciples, never to omit this regifter; it colts a mere trifle, and is
very ufeful on many accounts.
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level of the upper bar of the grate, this neceflarily
throws the fire very far into the room. This tends
to bring both fmoke and duftinto the room, not only
becaufeit brings the fire too far forward, but alfo be-
caufe it occafions the air of the room,that {flips in by
the fides of the covings, to get behind the current
of fmoke that rifes perpendicularly from the fire,
which air frequently crowds the {moke forward,
and caufes it to ftrike againft the mantle. This
1s a great fault, and I am forry to fay, that I have
found it very common 1n many parts of England,
where attempts have been made to introduce the
fire-places I have recommended. Where grates
with floping backs are ufed in fitting up thefe fire-
places, thefe backs muft either be taken quite
away, or bricked up, and the new back part or back
wall of the fire-place, muft be made to ferve asa
back for the grate, againft which the burning fuel
15 laid.

As I am giving an account of the miftakes that
have been made by fome of thofe who have been
employed in fitting up chimney fire-places on the
principles I have publicly recommended, it will
naturally be expected that I fhould take {ome no-
tice of thofe numerous improvements that have been

announced to the public, faid to have been made

in ftoves, grates, &c. to which advertifers in the
new{papers have thought proper to afhx my name.
As I am extremely anxious not toinjure any man,
either in his reputation for ingenuity, or in his
trade, or in any other way, I (hall not fay one

word
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“word more on this fubje&, than what I feel it to
be my duty to the public to declare, namely, that
I am not the inventor of any of thofe ftoves or
grates, that have been offered to the public for
fale, under my name.

Having mentioned the inconveniences that fome-
times arife from doors and windows being fitted to
their frames with fo much nicety, as not to givea
{ufficient paflage to air from without, to get into
the room to {fupply the current up the chimney,
which muft always exift when a fire is burning in
the room, I embrace this opportunity of mention-
ing a contrivance for remedying this defect, which
I am perfuaded would not only be found moft ef-
feCtual for that purpofe, but would at the fame
time contribute very eflentially to rendering dwel-
ling houfes more falubrious, and more comfortable,
by facilitating the means of warming them more
cqually, and ventilating them more eafily and
more effectually.

In building a houfe an air canal, about twelve
or fifteen inches {quare, in the clear, and open
at both ends, may be conftructed, in, or near
the center of each ftack of chimneys; and two
branches from this air canal, both furnithed with re-
gifters, may open into each of the adjoining rooms ;
one of thefe branches opening into the fire-place,
juft under the grate, and the other over the fire-
place, and near the top of the room, or juft under
‘the ceiling. Each ‘of thefe branches fhould be
aboyt four inches {quare, in the clear ; and to pre-

vent
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vent the uncouth appearance of the open mouth of
that which opens into the room over the fire-
place, it may be mafked by a medallion, a pifture,
or any other piece of ornamental furniture proper
for that ufe, placed before it at the diftance of one
or two inches from the fide or wall of the room.

The bottom of this asr tube thould reach to the
ground, where 1t {hould communicate freely with
the open air of the atmofphere, but i1t fhould not
rife quite fo high as the chimneys (or canals for
carrying off the fmoke) are carried up, but thould
end (by lateral openings, communicating with the
air of the atmofphere) immediately above the roof
of the houfe.

If this air tube be fituated 1n the middle of a
building, it i1s 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, 1n the air tube,
I fay both upwards and downwards, 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 1t 15 no {mall advantage that will arife from
leaving both ends of the air-tube open, that the
tube will always be fupplied with a fufficiency of
air, whatever eddies the winds may occafion. It
is eafy to perceive how powerfully this muft ope-

rate,
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rate, to prevent thofe puffs of fmoke which, in high
winds, are frequently thrown into fome rooms by the
eddies, and the partial rarefaGions of the air that
they occafion; but this i1s far from being the only
or the moft important of the advantages that will
be derived from this air tube. Thofe who confider
what an immenfe quantity of air 15 required to
fupply the current that fets up the chimney of an
open fire place, where there is a fire burning, muf}
perceive what an enormous lofs of heat there
muft be, when all this expence of air 1s fupplied by
the warmed air of the room, and that all this
warmed air 1s neceffarily and conftantly replaced
by the cold air from without, which finds its way
into the room, by the crevices of the doors and
windows, But all this wafte of heat, or any part
of 1t, at pleafure, may be prevented by the fcheme
propofed, for if the air neceffary to the combuftion
of the fuel, and to the fupplying of the current up
the chimney, be furnifhed 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 agrecable
on that account.

- But there are, T am told, perfons in this coun- 3
try, who are {p fond of feeing what is called a great
maring fire, that even with its attendant inconve-
niences, of roafting and freezing oppofite fides of the
body at the {ame time, they prefer it to the genla.l.
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and equable warmth, which a {maller fire, properly
managed, may be made to produce, even in an open
chimney fire-place. To recommend the air-tubes
to perfons 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 indulige
themf{elves with having a very large firé 1n the room
with little heat,-and this with much lefs inconve-
nience from currents of cold air from the doors
and windows, than they now experience.

It is ealy to perceive, that by a proper ufe of the
two regifters, together with a judicious manage-
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 {uddenly.
And here it may perhaps be the proper place to
obferve, that in all our reafonings and {peculations
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 w/hen and where they are flopped,
or abforbed, confequently they generate no heat in
the air in the room, in pafling through it, becaufe
they pafs through it, and are not fopped by it, but,
ftriking againft the walls of the room, or againft any

folid




4060 Of Chimney Fire-places.  [ESsAY X1,

folid body in the room, thefe rays are there ftopped
and abforbed, and it 1s there that the heat found in
the room is generated. The air in the room is after-
wards heated by coming into contat with thefe
folid bodies. Many capital miftakes have arifen
from inattention to this moft important fact.

It 1s really aftonifhing how little attention is paid
to events which happen frequently, however inte-
refting they may be as objeéts 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 3
thought on the fubject in queltion, though it 1s, in
the higheft degree, curious and interefting,

END OF THE ELEVENTH ESSAY.,
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Of the Salubrity of Warm Rooms.

T 1s a queftion often difcuffed in this country,
whether living in a warm room in winter be, or
be not, detrimental to health ?

There 1s no doubt whatever of the ncceffity of
pure air for the {upport of life and health, but I
really do believe that erroneous opinions are en-
tertained by many people in this ifland, refpecting
the effects of that equal, and at the fame time
moderate heat, which can only be ebtained in reoms
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 perfons come into a room in
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

EE 2 YeIy
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very apt to fancy that the air is ¢/ofe, and confe-
quently that it muft be unwholefome, and are
unealy until a door or a window be opened, in -
order that they may get what they call fre/ air.

But they do not feem to make a proper dif-
tinction between fref air, and pure air. When
they call for freft air, they doubtlefs mean purer
air. They certainly get co/der air, but I much
doubt whether they often get air that 1s more
wholefome to breathe ; and it is moft certain that
the chilling ftreams and eddies that are occafioned
in the room by the freth air {o introduced, are
extremely dangerous, and often are the caufe of
the moft fatal diforders. :

It i1s 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 intenfity of the fenfation produced by
the heat on the one fide of the body be fuperior
to that of the cold on the other, we fhall remain
perfectly infenfible of the cold, however fevere it
may really be, and if we are induced by the dif-
agreeablenels of what we do feel to turn about, or
i change
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change our pofition or fituation, this movement
will be occafioned, not by the cold, which we do
not feel, but by the heat, which being {uperior in
its effect 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 contrary, {uffer great and
continual inconvenience from the heat.

I have faid, that thefe colds are gotten in Ao
rooms, but it would have been more accurate to
have faid in rooms where there is a great fire—or
where there is a great /ieat, occafioned by a great
number of burning candles, or by a great number
of perfons crowded together,—for it is very feldom
indeed that A rRoom 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 contact with
the cold walls, and with the enormous windows,
which, in open defiance of every principle of good
tafte, have lately come into fafhion, is {uddenly
cooled, and being condenfed, and made {pecifi-

.cally heavier than it was before, in confequence
of this lofs of heat, it defcends and forms cold
{treams, 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
EE 3 dan-
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dangerous, as they are lefs liable to be obferved or
felt.

If to thefe cold currents which are generated
in the room, we add thofe which come into it
from without, to {upply 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 i'nt_n {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 Jady drefled in
thin muflins, or gauzes, in the midft of winter,
expofe herfelf in fuch a perilous fituation, with-
out fhuddering for the confequences. But how
many young perfons of both fexes do we find, of
delicate habits, and particularly among the hwher
ranks of fociety >—And what vaft numbers are
carried off annually by confumptions !

It is well known, that this dreadful diforder is
almoft always brought on by colds, and that the
cold of winter is Lommmﬂy fatal to confumptive
people; but why fhould the inhabitants of this
ifland be fo peculiarly fub_;-::& to thefe colds ? Is it
not highly probably that it is becaufe they do not
take proper care to prevent them L-—Fc-r my part
I declare, in the moft ferious manner, that I have
not the fma.lleﬂ doubt that this is I‘Eﬁllj" the
cafe

Much has been faid of the fuppofed danger of
kEEPIIlg rooms warm in wmtcr, on account of the

g necef-
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neceffity moft people are under of {fometimes go-
ing into the cold air. But how many proofs are
there, that thefe {udden tranfitions from heat to
cold, or from cold to heat, are not attended with
danger, 1f care be taken to be properly cloathed,
and 1f the heats and colds are not partial ?

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

It 1s the very warm rooms in which this hardy
race of men {pend 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 {upport, without 1njury, expofure, for
fhort 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 are 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-
fhips, 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
go on flaying parties, during the {evereft frofts, and
{pend one whole month in the depth of winter (in

EE 4 the
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the feafon of the carnival) in one continued round
of balls and mafquerades. And, what may per-
haps appear to many ftill more incredible, they
feldom fail, whatever the feverity of the weather
may be, to fpend 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
country, 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 1n this country ? _

There cannot furely be any thing injurious to
health in the genial warmth of 60° or 65°; and if
pure air for refpiration 1s what 1s wanted, the great
height of our rooms in England fecures us againft
all danger from that quarter.

The prejudice in this country againft living in
warm rooms 1n winter, has arifen from a very na-
tural caufe; and though the prejudice is general,
and very deeply rooted, as its caufe 15 known to
me, I really have hopes that I fhall be able to
combat it with fome fuccefs. Iam perfeétly fure
that juftice will be done to the purity of my in-
tentions in engaging in this arduous undertaking,
and that I look upon as a circumftance of no
~ {mall importance, efpecially when I confider that

it can hardly efcape the obfervation of my reader,
that few perfons can be better qualified by their
own experience, to.give an opinion on any fubjeét,
than
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than I happen to be to give mine on that under
confideration.

I went to Germany many years ago, with as
ftrong a prejudice againft warm rooms as any 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, in which
there are {everal 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 f{ubjects have not been haftily
formed, but have been the refult of much patient
inveftigation. They have been the refult of con-
viction.

Were there any thing #ew 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 fufpicion
cannot exift ; and I may fairly expect to be heard
with that impartiality which the purity of my in-
tentions give me a right to expect.

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

~without tiring them with propofals for introducing

changes
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changes in their cuftoms and manner of living, to
which they evidently have a decided averfion ?

To fuch queftions and obfervations as thefe I
fhould make no reply, but fthould ftill feel anxious
to promote, by every means in my power, all fuch
improvements as tend to increafe 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 liberality be an ornament to a refpectable
character, it 1s weaknefs to be athamed of adopting
the ufeful inventions of our neighbours.

I 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 neatnefs, and for the richnefs and elegance of
their furniture.

However habit may have reconciled us to it, or
rendered us infenfible to its effects, co/d is un-
doubtedly a very great phyfical evil. It may be,
and no doubt is, prudu&we of good in {fome way
or other, but that is not a fuﬂiment reafon why
we fhould not endeavour to guard ourfelves againft
its pmnful and difagreeable effects. Their being
painful is a proof of their being hurtful, and it is
moreover a kind intimarion to us of the prefence
of an enemy, to be avmded

We may, no doubt, by habit, inure ourfelves
to cold in fuch a manner as to render our bodies
in fome degree infenfible to it ; but does it necefs

farily
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farily follow that by thefe means its pernicious
cffects on us are prevented, or even diminilhed?
I fee no reafon for fuppofing this to be the cafe.
If inuring to cold were a {ufficient prefervative
againft its bad effects, this method {which, cer-
tainly, would be the moft economical) would, we

have reafon to think, have been adopted by Pro-.

vidence in refpet to brute animals; but beafts
and birds which pafs the winter in cold climates,
arc all furnifhed with warm winter garments.

What 'pmridcnt nature furnifhes to brute ani-
mals, man 1s left to provide for himfelf, or to {fup-
ply the want of it by his ingenuity.

If iving 1in cold rooms really tended to give
ftrength and wigour 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 would be
kept at a verv low temperature; but this 1s fo far
from being the cafe in fac, 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 exceffively hot, do not
take cold when they expofe themfelves 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 {eldom efcape catarrhs,

and other diforders occafioned by cold. And the
' ficknefs
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ficknefs and mortality which prevailed among the
Ruffian foldiers and failors, who wintered in this
country in the years 1798 and 1799, were gene-
7ally, and no doubt juftly afcribed to their being
unable to fupport 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, witkin doors, and which to them appeared
to be quite infupportable.

Thefe are ftrong facts; and the evidence they
afford in the cafe 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 objeéted to warm rooms, that
the air in them is always confined, and confe-
quently unwholefome ; but no argument more
perfectly groundlefs and nugatory was ever ad-
duced in {upport 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 f{pecifically lighter (in
confequence of its being warm) than the air with-
out, 1t 1s 1mpoffible to open and fhut a door
without vaft quantities of it being forced out of the
room by the colder air from without, which rufhes
in; and 1if at any time it be required to ventilate
the room in {o complete a manner that not a pars
ticle of the air 1n it, fhall remain in it, this may be

done 1n lefs time than one minute, mer¢ly by let-
ting
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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 heavier air. 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 find 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 fame {enfation
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 13 {o very {mall, compared with that of the

denfe folid materials of which the walls, floor,.

and ceiling of the room are conftructed, the
warming of this air will not fenfibly cool the
room. ‘

Hence we {ee how ealy it is to ventilate warm
rooms, 1In cold weather, and allo how impoflible
it would be to live in {fuch a room, without the
air in 1t being perpetually changed, and replaced
with frefh and pure air from without.

It 1s thofe who inhabit cold rooms who are ex-
pofed to the danger of breathing confined air; for
it would be in vain to open the doors and win-

dows

— e -=
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dows of fuch an apartment ; 1f the air in it is as
cold, and confequently juft as heavy, as that with-
out, there is no phyfical reafon why it thould 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 a very high
degree, to the health of thofe who are in the room,
but it 1s allo 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 effets of occafional ex-
pofure to cold.

If there are any perfons who like cold rooms,
and- partial chilling ftreams of cold air, and prefer
them to the genial warmth of a mild and equal

tempe-
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temperature, that choice muft be confidered as a
matter of taffe, about which there 1s no difput-
ing.

There 1s 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
injury : let a perfon in health, rifing from a warm
bed, after a good night’s reft, in cold weather,
put on a dry warm fhiut, 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 fmalleft 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
evening of 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 airin a cold room in that light drefs.

There is another remarkable fa&, 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 the body to fupport cold.
Thofe perfons who, after having remained feveral

years in the hot climates of India, return to refide
n
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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 live in warm rooms,
when they are within doors ; and make a free ufe of

the warm bath, they mever would feel any incon-
venience from it ; and they might with fafety take
much more exercife in the open air than they
now do. [yl

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
high degree. | 5w

It is in order that people may be enabled to go
abroad frequently, and enjoy the fine bracing cold
of winter, that I am {o anxious that they fhould
inhabit warm comfortable rooms, when they are
within doors. But if, during the time when they
are fitting {till, without excrcife, the circulation
of the blood 1s gradually and infenfibly diminifhed
by the cold which furrounds them, and above all,
by the cold currents of air in which they are ex-
pofed, it is not poflible that they fhould be able
to {fupport an additional degree of cold without
finking under it.

They are like water, which, by long expofure
to moderate cold, in a {tate of reft, has been flowly
cooled down below the freezing point; the {malleft
additional cold, or the {mall agitation, changes it
to ice in an inftant; but water at a higher tem-
perature, and full of latent heat, will fupport the

6 " e
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fame degree of fevere froft, for a confiderable
time, without appearing to be at all affeted by
it—The more attentively this comparifon is con-
fidered, the more juft will it be found; and the
more conclufive will be the 1nferences that are
dertved 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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Of the Salubrity of Warm Bathing.

AD I any hopes of being able, by any thing I
H could fay, to prevail on the inhabitants of this
ifland, to adopt more generally a praétice which fo
many nations have confidered as a moft rational
luxury, and which, no doubt, 1s as conducive to
health, as it i1s eflential to perfonal cleanlinefs, I
fhould think my time well employed were I to write
a volume in recommendation of warm bathing: but
I am fenfible, that after all that has already been
{faid on that fubjeét, by ancient and modern
writers;—by hiftorians, and by medical men;—
what I could add would be of little avail. The
{ubjeét 1s, however, fo intimately connected with

that treated in the preceding Effay (XII.) that I

may, perhaps, without any impropriety, take the
liberty to make a few obfervations concerning
it.

It a perfe&ly free circulation of the blood,
brought on and kept up for a certain time, with-
out anyviolent mufcular exertion, and confequently
without any expence of ftrength, be conducive to
health, in that cale warm bathing muft be whole-
fome; and fo far from weakening the conflitution,

muft tend very powerfully to ftrengthen it.
FF3J Among
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Among thofe nations where warm bathing has
been moft generally praétifed, and where the effeéts
of it have of courfe been beft known, no doubts
have ever been entertained of its being very bene-
ficial to health; 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 each other,—and inhabiting countries ex-
tremely different, not only in refpet to climate,
but alfo in refpet to fituation and produce, and
where manners and cuftoms have been extremely
different 1in 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@t with that attention
which it appears to me to deferve ; and I then made
an experiment on myfelf, the refult of which I
really think very interefting, and of {ufficient im-
portance to deferve being made known to the
public.

The waters of Harrowgate, in Y orkfhire, having
been recommended to me by my phyfician, I went
there in the month_of July 18co, and remained
there two months. 1 began with drinking the
waters, at the well, every morning, and with bathing
in them, warmed to about g¢6° of Fahrenheit’s
thermometer, every third day, at my lodgings.

At firft, I went into the bath at about ten

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 Zfaking
cold.

Having purfued this method fome time, and
finding myfelf frequently teverifh and reftlefs after
bathing, 1 accidentally, in converfation, men-
tioned the circumftance to an intelligent gentle-
man, who happened to lodge 1n the houfe, and who
had long been 1n a habit of vifiting Harrowgate
every year. He advifed me to change my hour of
bathing; and to {tay 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 fiaid in
it half an hour, and on coming out of it, inftcad of
going into a warmed bed, I merely had myfelf
wiped perfe¢tly 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, tillit was time to
drefs for dinner.

The good efiecis produced by this change of
method were too {triking not to be remarked, and
remembered. I was no longer troubled with any
of thofe feverifh heats after bathing, which I expe-

FF 4 rienced
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rienced before; and fo far from feeling chilly, or
being particularly fenfible to cold on coming out of
the bath, I always found mylelf lefs {enfible to cold
after bathing than before. I even obferved re-
peatedly and invanably, 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 diftrefl-
ing languor which always fucceeds to an artificial
increafe of circulation, and momentary flow of
{pirits, which are produced by flimulating me-
dicines.

I regularly found that I bad a better appetite
for my dinner on thofe days when I bathed, than on
thofe when I did not bathe,—and alfo, that I had a
better digeftion, and better {pirits; and was {tronger
to endure fatigue ; and lefs {enfible 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 fecond day; and finding that all the
advantageous effects which I had before expe-
rienced from warm bathing ftill continued, I was
encouraged to go one ftep further; and I now began
to bathe every day.

This experiment was thought to be very ha-
zardous, by many perfons at Harrowgate, and
even by the phyfician, who did not much approve
of my proceedings; but as no inconvenience of

N ' any.
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any kind appeared to refult from it, and as I found
mylelf growing f{tronger every day, and gaining
freth health, activity, and {punits, I continued the
practice, and actually bathed cvery day, at two
o’clock in the afternoon, for half an hour, in a
bath at the temperature of 96° and 97 degrees of
Fahrenheit’s {cale, during /urty-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 permanent. The good
ftate of health, which I have fince enjoyed, I
afcribe to it intirely.—Bur it 1s not merely on ac-
count of the advantages which I happened to de-
rive from warm bathing, which renders me {o 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, 1s fo 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 refinement.

I am perfuaded, however, that we are very far,
in this country, from underftanding 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
1s not the water, but the warmtk to which moft, if
not all the good effets experienced from warm
bathing, ought to be afcribed.

- Among thofe nations where warm bathing has
been
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been moft generally practifed, water has feldom
beem employed, except occafionally, and merely
for wathing and cleaning the fkin: and though
wathing in warm water 1s pleafant,and is, no doubt,
very wholefome; yet, remaining with the whole
body, except the head, plunged and immerfed in
that liquid for fo great a length of time as is ne-
ceflary, in order that a warm bath may produce
its proper falutary effects, 1s not very agreeable,
nor is it probably either neceffary or falutary.

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

The genial warmth which is applied to the fkin,
in the place of the cold air of the atmofphere, by
which we are commonly {urrounded, expands all
thofe very fmall veflels 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 f{or a ‘certain time,
removes all obftruétions in the vafcular {yftem, and
puts all the organs into that ftate of regular, free,
and full motion, which is eflfential to health, and
alfo to that delightful repofe, accompanied by a
confcioufnefs of the power of exertion, which con-
ftitutes the higheft animal enjoyment of which we
are capable.

If this ftatement be accurate, it cannot be diffi-

cult to explain, in a manner perfecly {atisfattory,
why
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why a warm bath is often found to produce ef-
fects when firft ufed, and efpecially by thofe who
ftay 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 enabled
to account for the feverith {ymptoms, which refult
from going out of a warm bath into a warmed
bed.

‘The beginning of that ftrong circulation, which
1s occafioned on firft going into a warm bath, 1s an
effort of nature to remove obftructions; and if
time be not given to her to complete her work,
and if (he be checked in the midft of 1t, the con-
fequences muft neceflarily 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 {ufficient time;
—and above all, how effential 1t 1s that the bath
thould be really warm, and not tepid, or what has
been called zemperate.

When we confider the rapidity with which water
carries off heat from any body hotter than it,
which is immerfed in it, we fhall find reafon for
-aftonithment that any perfon, even the ftrongelt
man in a ftate of the higheft health, i1s able to
{upport the lofs of heat which muft neceflarily re-
fult from lying for half an hour quite motionlefs
in a tub of water, at the temperature of 55 or 6o
degrees ; andyet, if [ am rightly informed, baths

at that temperature have {fometimes been cordered
by
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by phyficians, and even for perfons of delicate con-
ftitutions.

Becaufe we are able to fupport that degree of
cold, without injury, iz air, that 1s very far indeed
from being a good reafon for concluding that water
at that temperature would not be hurtful ; for
water 1s 8oo times more denfe than air, and con-
{equently when it 1s 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 refift 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 {erious importance.

When we go into a bath at the temperature of
about g6 degrees (which is blood heat) though the
water at firft 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 feel warm when we
firft go into the bath, yet that fenfation will {oon
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 cooling 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 fubjects of meditation
and inveftigation, which ought certainly to be
rightly underftood.

There is one obfervation more refpeéting tepid

and temperate baths, which appears to me to.

be deferving of particular attention, and that is,
the ftate of inaflion in which a perfon commonly
remains in {uch a bath, and the probable confe-
quences of inaction under f{uch circumftances.
Swimming is univerfally allowed to be an whole-
{fome exercife, and there are few inftances, I be-
lieve, of harm arnfing 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. _
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 1s alfo different. I am not
prepared to explain the phyfical effets produced
by a momentary plunge into cold water ; and much
lefs to give an opinion re{peéting the falubrity of
the practice of cold bathing, or of its ufefulnefs as
a remedy for certain difeafes.

But to return from thefe {peculations to more
interelling details—to the refults of actual exper-
ments.—During the thirty-five days that I con-
tinued to make daily ufe of a warm bath, I made
a number of experiments on myfelf, in order fully
to {atisfy 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 wife man would be afhamed
of negletting. But though I may be blameable
for my temerity, and may even expofe myfelf to
ridicule by making a difcovery of my ralhnefs ;
yet I am fo deeply imprefled with the importance
of the refults of fome of my experiments, that I
cannot refrain from laying them before the public.

Havinglongentertained an opinion, that the moft
effectual means that can be ufed to prepare the
body to fupport, without inconvenience, and with-
out injury, thefe occafional expofures to cold, to
* ‘which every perfon is liable who inhabits a cold
country, is, by a proper application of warmth, and

i without
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without the fatigue of violent mufcular exertion, to
bring on, and keep up for a certain time, at certain
intervals, fuch a full, ftrong, and free circulation
and perfpiration, as fhall effc¢tually remove, trom
time to time, all thofe gradual contractions and

obftructions which chilling cold naturally produces,
~ and give a new impulfe to thofe actions in which
life, health, and ftrength confift ; I imagined that,
if this opinion was well founded, the ufe 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 robuft.

The firft dire& proofs I had, that this advan-
tageous change had actually taken place i me,
were accidental ; and 1t 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 firlt arrival at Har-
rowgate, been in a habit of retiring to my room
towards evening every day, where I commonly
{pent an hour or more in reading or writing, and
as I 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
vefore dinner, I foon found that 1 was much lefs
fenfible to the cold of the evening on thole days
when [ bathed, than on thofe when I did not

bathe.
It
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It was the difcovery of this interefting fa&t
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, I no longer felt the {malleft 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 {.‘.hill}"; 'till
it was fo dark that I could neither fee to read nor to
write ; and when [ joined the company below, I felt
myfelf in high fpirits, and never wanted an ex-
cellent appetite to my fupper.. My fleep was un-
difturbed and refrefhing ; and every thing indicated
the return of perfect health.

All thefe favourable appearances having conti-
nued for fome time, and finding my firength 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 I lodged (the
Ganby Inn) to fee if my conftitution was really {o
much changed as to enable me to fupport that
trial without taking cold.

Ieven returned on foot from the play-houfe,
acrofs the common, feveral times, in the evening,
lightly dreffed, when a cold wind blew over the
common, and after I had {fuffered much from heat

in
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in the theatre: but in none of thefe {evere trials
did I receive the {malleft injury: I never too
cold, nor did I experience any feverifh heats, or
reftleflnefs, on going to bed after them. I call them
Jevere trials, and as fuch they will doubtlefs be
confidered, when it is recolle€ted, that when I ar«
rived at Harrogate, I was far from being in a good
ftate of health, (having never recovered from the
dangerous illne(s [ had brought on myfelf fix or
feven-years before in Bavaria, by exceflive 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 I was indebted for my efcape ;
and it is that perfuafion which has induced me to
publifh 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 foolith to
repeat them. But I doreally believe that all thofe
who will be perfuaded to adopt the practice of
warm bathing, in health and in ficknefs, will find
the greateft and moft permanent advantages from
it.

Were the general and conftant ufe of the warm
bath, by perfons in health, a new thing, I fhould
have many {cruples in recommending it to the

YQL, 111, G & public,
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public, whatever my private opinion of its falu-
brity might be. But fo many nations have prac-
tifed 1t for ages ; and there are {fo many who now
pra&ife it, and—what is very remarkable—one
(the Rufhan) which inhabits the coldeft parts of
the globe, that therecannot poflibly be the fmalleft
reafon to doubt of its beneficial effects.

‘With regard to the pleafant effe@s that refult
from the ufe of the warm bath, there never has
been any difference of opinion. But fill, I am
quite certain that the true luxury of warm bathing
is not underftood in this country ; and till the
conftruétion of our baths 1s totally changed,
and a different manner of ufing them adopted, we
never can enjoy a warm bath as 1t ought to be
enjoyed.

- Aswe mutft allow, that in moft cafes,and particu-
larly in a matter of this kind, it is much morewife and
prudent to adopt thofe arrangements and 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
to rebuild fome of the baths which were left us by
the Romans. T#ey moft certainly underftood warm
bathing, as well as any nation ever did ; and if
there-be any thing 1n our climate which renders
any deviations neceflary from the manner com-
monly pra&ifed in conftructing baths in warmer
countries, there. 1s no doubt but thofe luxurious
foreigners, who had pofleffion of this ifland for fo
many years, muft have found them out. The

3 . plans
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plans they have left us may therefore be adopted
with fafety as models for our imitation.-

I am far from-withing to fee the baths of Dio-
clefian and Caracalla rife up, in all their {plendour,
in the neighbourhood of London,for I am well aware
that the magnificent and oftentatious exhibitions
of a nation of conquerors, and flaves, would btt
ill accord with the manners of a free, enlightened,
and induftrious people ; but {till I cannot help
wifhing that the inhabitants 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 poor Ruffian peafant ;
and when I fee him enjoying the higheft degree of
delight and fatisfaction in the rude cave which he
calls a warm bath—without wifhing to diminifh
his pleafure—I greatly lament that {o ufeful and
{o delightful an enjoyment fhould be totally un-
known to {o great a portion of the human {pecies.

Who knows but that the poor Ruffian, 1n the
midft of his {hows—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 other, more 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 fubjects, it 1s quite impoflible for
me not to feel my bolom warmed with the moft
enthufiaftic zeal for the diffufion of that know-

GG 2 ledge
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ledge which contributed to the comforts and en-
joyments of life.

There is nothing more interefting than the re-
fults of the ingenuity of man in the infancy of
fociety, before the hight of fcience has extended
his views, and increafed the number of the objets
of his purfuit. Ever intent upon a few fimple
mechanical contrivances, the ufefulnefs of which
he continually experiences, all his thoughts remain
concentrated on them, and all his ingenuity and
addrefs are employed in rendering them perfett,
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 feeling can contemplate
the canoes, fnow-fhoes, and hunting and fifhing-
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, in the conftruétion and
management of his warm bath, 1s not lefs ftrik-
Iﬂg.
~ Without any knowledge of the principles of
pneumatics, hydroftatics, and chemiftry, lie has
proceeded in the fame manper, precifely, as he
would have done, had he underftood all thofe
fciences; and without money, or the means of
purchafing any thing of value, he has contrived,
T with
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with the rude materials, of no value, which he
finds lying about him, to conftruét an edifice in
which he enjoys, in the moft complete manner
poffible, all the delightful fenfations which refult
from one of the moft rational pleafures, of the moit
refined and luxurious nations. And if fecurity in
the poffeflion of an advantage adds value to it, |
how much greater 1s the fecurity of the Ruffian '

peafant in the enjoyment of his luxuries, than the
rich and effeminate 1n the pofieflion of theirs?— !
Nothing is more calcnlated to fill us with wonder It
and admiration than to fee how the different fitua- |

tions of man, on this globe, have been equalized
by compenfations ! ;
The warm baths of the Ruffian peafants have fo it
often been defcribed, that I dare not take up the
reader’s time unneceflarily by given a particular
account of them. They are, as 1s well known,
what are called vapour baths; and as thofe whe i
build them are much too poor to afford the ex- |
pence either of boilers, or bathing tubs, they are ;;i
heated in a manner which 1s equally ingenious and '
economical. A parcel of ftones are heated upon
a wood fire made on the ground, and when thefe
{tones are hot, water or {now 1s thrown on them,
and the fteam which is produced, rifes up and oc- |
cupies the infide of the arched roof of the cave i
which conftitutes the bath.
Thofe who enjoy the bath, place themfelves,
extended at full length, on a bed compofed of the
fmall twigs and leaves of trees, on hurdles in the
663 form
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form of fhelves, placed round the cave, under its
vaulted roof, and above the level of the top of
the door way.

From this fhort defcription it is evident, that
the air occupying the top of the cave, and which
is heated by the fteam, being rendered {pecifically
lighter than the cold air without, by the heat it
has acquired, will remain in its place, even though
the entrance into the cave thould 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
remain as warm as fhould be required, for any
length of time, even in the moft fevere froft of a
Ruflian winter, with the expence of a very {mall
quantity of fuel.

Were I atked 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 thould adopt, with little deviation, all the prin-
ciples of the Ruffian baths.

The bath room fhould be built of bricks; and
fhould be covered above by a gothic. or pointed
dome; and the entrance into 1t 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

fingle panes of glafs fituated jufl below the {pring
| of
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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 would bé
of fome confiderable thicknefs, and as the win-

~dows ought to be fmall, and double, 1t would be

very caly to conftruét them in {uch a manner that
a perfon 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 made to
open, 1n order to ventilate the bath.

The infide of the walls, and dome of the bath
room fhould be plaiftered, and afterward well
painted in oil ;—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
conftrutted of ftucco, well pfunted in cu! 1nd it
might be covered with matting.

~ - If ornament were required, I would place a

figure of Vefta, holding an Argand’s lamp, on a
pedeftal, on one fide of the room. This pedeftal,
which fhould be large in proportion to the figure,
fhould be made of fheet copper, and painted of a
bronze colour on the outfide. The cavity within
it thould 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 ftove for warming the room.

GG 4 The




440 Of the Salubrity [Essay xuir,

The important obje&t 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 lﬂwer
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 {etting 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 wventi-
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 tnore fimple, and more
clegant, than if the paflage into it were from be-
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 mult, neverthelels, come from
a lower place. If the door leading into the bath
be fituated at one fide of the room, the vaulted
gallery, with which it communicates, muft de-
fcend below the level of the furface of the gmund
q,nd a paffage muft be opencd from without, in

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

A fteam boiler thould be placed under the bath,
in a vaulted room, and the {moke from the clofed
fire-place of the boiler {hould 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 to1t thould be placed a bamboo
or caned {opha, 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 {even or
eight feet {quare, and raifed fix or feven inches
above the pavement. This platfform fhould be
flat, and nearly horizontal, with a border all
round it, about two or three inches high, and a
leaden pipe at the loweft part of it, to carry off
the water that happens to fall on it.

The lead fhould 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-
pared for admitting cold water into the bathing
tub from a refervoir fituated without the bath;
and another for bringing fteam into it, to heat it,
from the fteam boiler. There fhould likewife be a

walte
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wafte pipe for carrying off the water when the
bathing tub is emptied.

The bathing tub fhould not be fet down 1m-
mediately upon the lead which covers the plat--
form on which the tub is placed, but fhould be
raifed eight or ten inches above it, in order that
the air may pafs freely under the bottom of the
tub; and tbat 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 defcribed
might 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 1s equally well calculated to ferve as a warm
air-bath ;—as a vapour-bath ;—or as a warm water-
bath ;—and when 1t 1s ufed as a water-bath, the
air in the room may be made either warm, or.tem-
parate, at pleafure.

© This laft circamftance I take to be a matter c-f
the greateft importance ; for nothing furely can
be more difagreeable than the fenfations of a per-
fon on getting out of a tub of warm water, and
ftanding thivering with cold, till he is wiped dry,
and drefled ; and I cannot help f{ufpeéting; that
fuch a fituation is as dangerous as it is unplea-
fant.

I am much inclined to think that the warm
air-bat/, with occafional wathing with warm water,
will be found to be not only the moft pleafant,
but alfo the moft wholefome of any; and if that
fhould be the cafe, no building could anfwer for

that
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that purpofe in this country—(where the tempera«
ture of the atmofphere 1s always fo much below
that which would be wanted) unlefs it were con-
ftructed on principles fimilar to thofe, on which
the plan above defcribed 1s 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 its being
cooled, and preventing its being driven away by
the denfer {furrounding medium.

The double walls, and fmall double windows of
the bath, which I 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 f{team with the air of
the room to render it moift, that may be done b¥
laying a fteam tube for that purpofe from the
boiler, into the room ; or it may be done in a man-
ner ftill more refined and luxurious, by having a
{mall portable boiler for that purpofe, heated by a
{pirit lamp, or a common tea urn, heated, or rather
kept boiling, by an wron 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
perfumes. By burning fweet fcented woods or

aromartic
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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.

Thole who are difpofed to fmile at this difplay
of eaftern luxury, would do well to reflect on the
fums they expend on what z/ey confider as luxuries ;
and then compare the real and /larmlefs enjoy-
ments derived from them, with the rational and
innocent plealures here recommended. I would
afk them, if a ftatefman, or a {oldier, going from
the refrefhing enjoyment of a bath fuch as I have
defcribed, to the fenate or to the field, would, in
their opinion, be lefs likely to do his duty, than a
perfon whofe head is filled, and whofe faculties are
deranged, by the fumes of wine,

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

Having given a flight fketch of a bath ona
fcale of magnificence and refinement, which will
not fuit every perfon’s circumftance ; and may not
accord with every perfon’s tafte, I will now give

§ another
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another on a lefs expenfive, and more modeik
plan.

Let a fmall building be erected, 14 feet ginches
long, and g fect wide, meafured within, and 7 feet
high; and let 1t be divided into equal rooms of
g feet long, and 7 feet wide each, by a partition
wall of brick 41 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 {pace
between them, being likewife of the fame thick-
nefs, viz. about 4% inches. In order to {trengther:
thefe double walls, they may be braced and fup-
ported orie againft the other, 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 {uch 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 communication be-
tween thefe rooms, but each fhould have its {epa-
rate entrance from without, by a door opening di-
re&ly into a feparate narrow defcending covered
gallery. Thefe two doors thould 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 gallery, divided

into
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1nto two narrow paffages by a thin partition wall,
conftructed with bricks.

A {mall porch at the bottom of the gallery
fhould be common to both paflages, buteach paf-
{age fhould, neverthelefs, have its feparate door,
at its lower extremity, where 1t communicates with
the porch.

The top of the door-way of this defcending paf-
fage, at its lower extremity, muft be at leaft one
foot below the level of the pavement of the rooms.

- This paffage may be furnifhed with a flight of
fteps ; or 1ts defcent may be made fo ealy as to
render {teps unneceflary.

If there fhould be no natural elevation of
oround at hand, on which this bath can conve-
niently be fituated, a mound of ecarth muft be
raifed for that purpofe; otherwife 1t will be necef-
{ary that the porch at the end of the gallery fhould
be fituated 7 or 8 feet below the furface of the
ground ; for it is indifpenfably neceffary thatthe
entrance into the bath fhould be by an afm:r ,and
in a covered gallery.* :

The building may be covered mth a tlm:k Bl
thatched roof, which will, on fome accnunts, be
better than any other ; but any other kind of roof “
will anfwer very well, provided it be t}ght, and - "4
that a quantity of f{traw, or of chaff, or of dr}r

leaves

n )
£

* If the entrance into the houfes of poor cottagers were con-
firucted on the fame principles, this fimple contrivance would
fave them more than half their expences for fuel, in cold wea— #
th'ﬂl'i
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leaves be laid over the ceiling of the two [mall
rooms, under the roof, to confine the heat. The
ceiling of the rooms fhould be lathed and plaif-
tered, and the walls of the room fhould be plaif-
tered and white-wathed.
At the end of one of the rooms oppofite to the
door, a bathing tub fhould be placed ; and in the
other a caned {ofa.

The bathing tub fhould be placed on a platform
7 feet {quare, covered with fheet lead, and raifed
about nine inches above the level of the pavement.
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 with cold
water from a refervoir (a common cafk will an-
fwer perfectly well for that ufe) which fhould

" ftand without the houfe.

. The -water fhould be admitted cold into the

bathing tub, and fhould be warmed in 1t, by
‘means of fteam, which ma}r come from a {mall

{team-boiler, which fhould be fituated without
the bulldmg, and near to thﬂ refervoir of cold
water. - A fmall open fhed, made agalnﬂ: one fide

_of the building—that fide of it which is oppofite

to the entrance gallery—may cover both the
boiler and the refervoir. The boiler, which need
not be made to contain more than fix or eight
gallons, fhould be well fet in brick-work, and
well covered over with bricks, to prevent the lofs

of heat which would refult from any part of the
boiler
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boiler being expofed naked to the cold air of the
atmofphere. |

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

The boiler thould be furnithed with a 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, fhould 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 tlie 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 open 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 means of which the paflage of the fteam
through the fteam-tube, and into the water in
the bathing-tub, may be regulated, or prevented
entirely, as the occafion may require.

There may be a fhort branch, fix or eight
inches long, inferted into the fteam-tube juft de-
fcribed, which branch will ferve for admitting
fteam into the room when it is defigned to be
ufed .as a fteam, or vapour-bath.—This fhort

branch
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branch muft of courfe be furnithed with its own
{eparate [team-cock.

The fmoke from the (clofed) fire-place of the
boiler muft be made to circulate under the pave-
ment of the two rooms of the bath, in the flues
conftructed for that purpofe, before it is {uffered
to pafs off into the chimney.

The chimney fhould 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 a damper 1n this chimney.

Each of the {mall rooms fhould be furnifhed
with a {mall double window; each window con-
fifting of one large pane of glafs, and being made
to open by means of a hinge, placed on one fide
of it.

Thefe windows fhould be placed as near the
ceiling of the room as poffible, in order to fa-
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 fluth, with the outfide
wall. Either the infide windows or the outfide
windows fhould be made of ground or of wavy
glafs, 1n order that a perfon in the bath may not
be expoled to being feen through the windows.

The two {mall rooms may be diftinguifthed by
calling one of them the éath-room, and the other
the drefing-room.

If it be required to heat the two roomsin a
very fhort time, the one with vapour, and the

VOL. I1L. HH other
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other with dry air, equally warmed, and perfeétly
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 drefling-room, and let a
fteam-pipe from the boiler be laid into it, with
another pipe for carrying off the waterrefulting 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 walhing, after the fteam-bath has
been ufed. :

The paflage from the bath-room into the dref-
fing-room will 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 1s 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 {moke from the boiler
paﬂing continually through the flues under the

pavement,
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pavement, a canal, furnifhed 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 fthould become too hot,
by opening this canal the {moke would pafs off
immediately into the chimney by the fhorteft
road, and the pavement would receive no more
heat from it. I think it would in all cafes be ad-
vifable to take this precaution, in conftruéting 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 i1s never at one’s eafe. Extended
“ on a cloth fpread out, with the head fupported
“ by a {mall cuthion, they can ftretch themfelves
“ freely in every 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 fkin 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 so touch in a delicate manser.) He

HH2 “ 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 ikin, are re-
moved, and the fkin becomes quite foft, and as
{mooth as fatin.
“ When this operation is ended, tlie bather 1s
conducted into a clofet, in which there 1s a cif-
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 1s poured over him.
“ After being well wathed and wiped, a warm
fheet 1s wrapped round him, and he follows the
attendant through a long winding paffage into
an external and more {pacious apartment. This
tranfition from heat to cold produces no dif-
agreeable fenfations, nor any bad confequences.
¢ In this airy apartment a bed of repofe 1s found
prepared, and frefh and dry linen 15 brought.
A pipe 15 allo brought, and coffee is ferved.
“ Coming out of a hot bath, where one was
{urrounded by a cloud of warm vapours ull the
{weat gufhed from every pore, and being tranf-
ported into the free air of a {pacious apartment,
the breaft dilates, and one breathes with volup-
tuoufnels. The pores of the body being per-
' “ fectly
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fectly cleaned, and all obitructions 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 fuplenefs and
lightnefs, which is as new as it is delightful. A
lively fentiment of exiftence diffufes itfelf over
the whole frame, and the foul, {ympathizing in
thefe delicate fenfations, enjoys the moft agree-
able ideas. The imagination, wandering over the
univerfe, which it embellifhes, {ees on every fide
the moft enchanting piftures—ewvery where the
image of happinefs !

¢ If the {ucceflion of our ideas be the real mea-
fure of life, the rapidity with which they then
recur to the memeory, 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 {ucceeds the bath, one has
lived a number of years !”

END OF THE THIRTEENTH ESSAY.
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ESSAY XIV.

Of the Management of Fires in clofed Fire-places.

TH{JUGH [ have already mentioned, more than
once, the neceffity of preventing the entrance
of air into a clofed fire-place, by any other paflage
than by the regifter of the ath-pit door, and have
{trongly 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-
portance than I had imagined, I concerved that it
might be ufeful to mention the {ubjet again, and
give an account of the feries of experiments, from
the refults of which I have acquired new light in
refpedl 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 Agii-
culture) I made an experiment, which, though it
appeared to me at the time to have fucceeded per-
fectly, led me into an error, that afterwards caufed
me a great deal of embarrafiment. 1 conftructed
the fire-place of the boiler, of a peculiar form, for
the exprefs purpofe of éurning the fmoke ; imagining,
that if I could fucceed 1n that attempt, I thould
not only 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

the chimney, would be much lefs liable to be
choaked
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choaked up by foot or duft. The firc-place was
made rather longer than ufual ; and near the farther
end of it there was a thin piece of fire-ftone, 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 bettom of the bmler r-:pn:sfed
on its upper edge.

From this defcription it is evident, that the flame
of the burning fuel, after rifing up and firiking
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 warrow paflage conftantly
occupied by red-hot coals, the fmoke, being forced
to pafls through between them, would neceffarily
take fire, and burn. Thisactually happened ; and
when [ left a fmall opening in the door of the fire-
place, togive 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.

Being foon after engaged in putting up a large
fquare boiler in the kitchen of the Foundling Hof
pttal, T there introduced the fame contrivance ;—
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 ta
beil in lefs time than five hours! The fire-place,

i
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it is true, was {mall, and the brick-work was new
and wet ; but I found that the quantity of coals
confumed was {uch, that had theie been no eficn-
tial fault in the conftruction 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 beea found neceffary to
bring it into a ftate of ebullition.

Having wafted two or three days in attempting
to remedy the defets of this fire-place, without
changing entirely the principles of its conftruc-
tion ;—concealing my difappointment from thofe
who it was neceflary thould have confidence in my
{kill, by reprefenting to them all that had been
done as being a mere experiment, I pulled down
the work to the foundation, and caufed 1t to be
rebuilt on principles which I knew could not fail to
fucceed, and which did fucceed to the utmoit of
my expectations.

Though I ruminated often on this difappoint-
ment, I did not find out the real caufe of my ili
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, conftruted in the
kitchen of the Military Academy at Munich, an
apparatus for the performance of all the different
procefles of cookery, and to ferve occafionally for
warming a room, with one and the {ame fire, think-
ing that the principles of the invention might be
employed with advantage in the conftruction of

cottage
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cottage fire-places, on my return to this country
I made the experiment at my lodgings in Bromp-
ton-row, Knightibridge ; 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
vifible.

A fmall low grate was fixed in the middle of a
large open kitchen fire-place, and on each fide of
it were fixed 1n brick-work two Dutch ovens, one
above the other; the bottom of the lower oven, on
each fide, being nearly ona level with the top of
the grate; and as each of the ovens was furrounded
by flues, I had hopes, that by caufing the flame
and {fmoke 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 thetwoupper
ovens fhould not be found to be fufficiently heated
to perform thofe procefles of cookery, I thought,
by leaving their doors open, they might at leaft
be very ufeful, occafionally, for warming the room,
acting in the manner of a German ftove: but the
_experiment was far from fucceedingas I expected.

The current of flame and fmoke which arofe from
the open fire, was, without difficulty, made to bend
its courfe downwards into the canal deftined to re-
ceive it, and to circulate in the flues of the ovens;
but, to my aftonifhment, I found that the ovens,
inftead of being heated, were barely warmed: an

9 accident
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accident, however, very fortunately for me, dif-
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 the 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, I 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
canal.

In fhort, every appearance indicated that there
was a very {trong vertical wind that was continually
blowing direftly 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 neceffarily cool the ovens almoft as faft as
the flame heated them ; and I was no longer fur-
prized at the ill fuccefs of my experiment.

On confidering the fubject 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 pafs off Aorizontally, or to de-
fle&t confiderably from 1ts direct alcenfion, i con-
tadk 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 1n the kitchen of the
Foundling Hofpital, in the experiments that were
made with 1ts firft fire-place.

The cold air which entered the fire-place at its

j door,
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door, and paffing over the furface of the burning
fuel, entered the flues of the boiler with the flame,
cooled the bottom of the boiler almoft as faft as
the flame heated 1t. _

The walte of heat that is occafioned precifely
in this manner 1n the fire-places of fteam-engines,
brewers coppers, diftillers coppers, &c. muft be
very great indeed. To be convinced ofthis fad,
nothing more is neceffary than to fee how very
imperfectly the entrance into one of thefe fire«
places 1s 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 irefh coals are put-
ting into the fire-place—and what an impetuous
torrent of cold air rufhes into the fire-place on thofe
occafions. - s

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 niuft necefiarily be heated very hot
in pafling through the fire-place, and through the
whole length of the flues of the boiler, it is eafly to
fee what an immenfe quantity of heat this air muit
{teal, and carry off into the atmofphere in its efcape
up the chimney.

To remedy this evil, the doors of all clofed fire-
places thould 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, inftcad of being
fitted #nto them, or into grooves made to receive
them; and when the fire js burning, thefe doors

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

In all cafes where a fire-place is very large, and
where, in confequence of the large quantity of
coals confumed in it, the fire-place door is necef-
farily kept open a great deal, I would earneftly
recommend the adoption of a contrivance, which
1 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 i1s this—to conftru&t the floor
or pavement of the area before the fire-place door
in {uch a manner as to cut off all dire¢t commu-
nication, without the fire-place, 1n front of it, be-
tween the afth-pit and the fire-place door-way ;
and when this 1s 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 door, or over it, or on one
fide of it, or in one of the fide walls of the porch ;

and
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and there muft be f{ufficient 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 fire«
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 fhutting 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 1t 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 1t did before the fire-place door was
opened ; and thofe immenfe clouds of denfe {moke,
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 frefh coals, will no
longer make their appearance. '

When thefe operations are finifhed, and the fire-
place door 1s 2gain clofed, the door of the porch may
be opened, and the provifion of coals kept in the
porch for immediate ufe may be again completed.

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

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

But it 1s not merely through the opening by
which the fuelis introduced, that cold air furtively
finds 1ts way 1into clofed fire-places : 1t frequently
enters 1n 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 diminith
inftead of increafing tlhie 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 afh-pit door.

It thould be remembered, that whenever more
air enters a clofed fite-place than 15 actually de-
compofed by the burning fuel, all that {fuper-abun-
dant air; not only 1s of no fervice whatever, but
peing 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 furnithed with
regifters, of whatever fize the fire-place may be,
for they are always indipenfably neceffary to the
-gmd,n{anagement of a fire ;—and where {mall
fires are occafionally made in large clofed fire-
places, the alcent of air through that part of the
grate that is not coyered with burning fuel thould

yoi. 111, LI 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 conftruted, 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 1s wanted will find its way inte the fire-
place, and mix with the flame, that the bottom
of the boiler cannot fail to be fenfibly cooled by
1t. )

When a boiler 1s properly fet, if a fire, of a
moderate fize, that burns well, does not heat it in
a reafonable time, the fault muft neceflarily lie in
the bad management of the doors and regifters of
the fire-place : for as the heat required to heat the
boiler is @ certain quantity, which cannot vary, if the
boileris not found to be heated as faft as it'ought
‘to be, by the quantity of fuel confumed, a part of
the leat generated muft neceflanly go to heat
tomething elfe ; and there 1s nothing at hand that

can
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can take it, except it be the cold air of the atmof-
phere ; which, whenever it is permitted to enter
a fire-place in an improper manner, or in too large
quantities, never fails to rob it of a great deal of
heat, which 1t takes with 1t up the chimney, as has
already been obferved.

If the door by which the fuel 1s introduced into
the clofed fire-place of a kitchen boiler is not kept
conftantly clofed, it is quite impoffible that a well-
conftruéted fire-place can anfwer.—With {uch
neglectful management a dad 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 {uf-
pended over the fire, in the open air ; but when
a fire-place 1s 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 1s per-
mitted to firike agaipft its bottom, and blow all
the flame and hot {moke 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 clofed, as it would be to objeét
to a4 fcheme for warming a dwelling-houfe merely
, becaufe it required that the ftreet-door fhould
not be left open.—The cafes are exaltly fimilar ;
and if infifting on the attenzion of {ervantsin the
ane cafe is not umreafonable ; it cannot be {o in the
ather.

II2 There
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There was a time, no doubt, (when the doors of
rooms firlt came in fathion) that the trouble they
occafioned to fervants was confidered as an hard-
fhip, and feverity in exaéting attention to the
proper management of them as a grievance ; but
all improvements are progreflive, and we may hope
that a time will come when it will be confidered
as carele(s and flovenly to leave open the door of a
clofed fire-place. In the mean time it is my duty
to declare, in the moff ferious and public manner, that
thofe who have not influence enough with their
fervants to fecure due attention being paid to this
important point, would do wifely not to attempt
to introduce the improvements in clofed fire-
places which I have recommended. And it i1s net
{ufficient merely to be attentive to the fhutting of
the firr:-place door ; care muft be taken alfo to
manage properly the regifter of the afh-pit door,
otherwife, 1f 1t 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 {mall a paffage is
fufficient to admit as much air as is neceflary or
ufeful to maintain the combuftion of the fuel.

A fault, which 1s often committed in the ma-
nagement of the clofed f'ife-pl:u:ca I have recom-
mended, 1s the over-loading them with fuel. This
miftake has feveral bad confequences, and among
them there 1s one which would not naturally be
expected; it prolongs the kindling of the fire, and
: very
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very frequently fo much {o as to prolong the heat-
ing of the boiler, notwithftanding the fiercenefs of
the fire when the fuel is all inflamed.

Great care fhould at all times be taken not to
overcharge a fire-place with fuel, but more elpe-
cially when the fire is firft kindled, and the fire-
place, and every thing about it, 1s cold. It fhould
be remembered that a great deal of heat 1s 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 1s expended in the purchafe
of wood to kindle coal fires, is money well laid
out ; and 1t 1s 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 {mall 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
fubjeét, the more I am convinced that the former
would turn out 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 1t would be pofiible to reduce that

I'T cxpence,
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expence, and afcertained that point 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 coftly fire-
wood that 1s fold in London, dry beech in billets,
at the hgheft price it is ever {old at, coft one far-
thing per lb. avoirdupois weight ; that is, at the
rate of rwo-pence per billet, weighing, at an ave-
rage 8lbs. By wholefale thele billets are fold in
London at one-penny=half-penny each.

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

On ufing the {mall portable furnace reprefented
in the figure 63, and defcribed in chap. XI. of
the Tenth Effay, page 293, and the fmall tin
tea-kettles reprefented in the figure 68, in that
Effay, I found, by an experiment, which was re-

peated feveral times, that I could boil 2 pints
of
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of water with a bundle of wood, weighiny 4
ounces.

Hence it appears that the daily 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 £ Ibs. would be
required ; and that quantity, at 1 farthing the
pound, would coft 182§ farthings = 45 & pence,
or three fhillings and aiue-pence-Lalfpenny and half a
Jarthing. ;

Were 1t poffible to heat fo {mall a quantity of
water, with the confumption of the {ame propor-
tion of fire-wood, as was found to be fufficient for
heating water in fome of the experiments, of which
an account 1s 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 lbs. weight, which, at
the London price of this wood, one farthing in the
pound, would colt 57 farthings, or one fhilling and
two-pence-farthing.

It is by computations of this fort, founded on
the refults of unexceptionable experiments, that
we are enabled 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 ES3AY,.
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Of ihe Ufe of Stcam, as a Vehicle for tranfporting
Heat.

MA}IY attempts have been made, at different
periods, to heat liquids by means of fteam
introduced into them; but moft of thefe have
faled: 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 isa recent difcovery)—thefe attempts could
hardly fucceed; for, in order to their being fuc-
celsful, 1t 1s abfolutely neceflary.that the tube,
which conveys the hot fteam, fhould open into the
loweft part of the veflel which contains the liquid
to be heated, or nearly on a level with its bottom;
but as long as the erroneous opinion obtained, that
heat could pais in fluids in a// direflions, there did
not appear to be any reafon for placing the opening
of the fteam tube a7 the bottom of the veffel, while
many were at hand which pointed out other places
as being more convenient for it.

But to fucceed in heating liquids by fteam, it is
neceflary, not enly that the fteam fhould enter the
liquid at the bottom of the veflfel which contains
it, but alfo that it fhould enter it coming from
above.

The
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The fleam-tube fhould be in a vertical pofition,
and the fteam fhould defrend 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 hat
fteam 1s {uddenly condenfed on coming into con-
tact with the cold liquid, a vacuum 1s neceflarily
formed in the end of the tube; into which va-
cuum the liquid in the veflel—prefled by the
whole weight of the incumbent atmofphere—will
ruth with great force, and with a loud noife; but
if this tube be placed in a vertical pofition, and if
it be made to rife to the height of fix or feven feet
abave the level of the furface of the liquid 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 1t will be met by
"ELam, and obliged to return back into the vefiel.

There will be no difficulty in arranging the ap-
paratus in {fuch a manner, as effeGtually to prevent
the hiquid to be heated from being forced back-
wards into the fteam boiler ; and, when this 1s
done, and fome other neceﬂ'a.r}r precautions to pre-
vent accidents are taken, fteam may be employed,
with great advantage, for heating liquids ; and for
Leeping them hot, in a variety of cafes, in which
fire, applied immediately to the bottoms of the
containing vetlels, is now ufed.

In dying, for inllauce, in bleaching, and In
brewing, and in the procefles of many other
0 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 fteam is ufed in-
ftead of fire, for heating their contents, boilers
may be made extremely thin and hight; 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 thefe advantages we may add others of ftili
greater importance: Boilers intended to be heated
in this manner may, without the {malleft diffi-
culty, be placed in any part of a room-—at any
diftance from the fire ;—and 1n fituations in which
they may be approached freely on every fide. They
may moreover eafily 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 elcape. The tubes
by which the fteam is brought from the principal
boiler (which tubes may cenveniently be {ufpended
juft below the ceiling of the room) may, in like
' manner, be covered, fo 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 thele fteam-tubes, care muft, how.
ever, be taken, tolay them in a fituation, wor pers

Jeatly
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feltly horizontal, under the ceiling, but to incline
them at a {mall angle, making them rife gradually
from their junction with the top of a large vertical
fteam-tube, which connedts them with the fteam,
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 paflage 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,
upwards and downwards, in thefe tubes) or, of
running forward, and defcending with the fteaminto
the veflels containing the liquids to be heated ;—
which would happen if thefe tubes inclined dozen-
wards, inftead of inclining upwards, as they recede
fiom the boiler. _ |
In order that clear and diftin& ideas may be
formed of the various parts of this apparatus,—
even without figures,—1 fhall diftinguifh each part
of it by a {pecific name : The veflel in which water
is boiled in order to generate fteam—and which,
1n its conftruction, may be made to refemble the
 botler of a fteam engine—I fhall call the feam-
boiler :—The vertical tube, which, rifing up from
the top of the boiler, conveys the {team into the
tubes (nearly horizontal), which are {ufpended
from the cieling of the room, I fhall call the feam
refervoir :—To the horizontal tubes 1 fhall give the

name of conduélors of fteam :—and to the ({maller)
3 tubes,
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tubes, which, defcending perpendicularly from
thefe lorizontal conduflors, convey the fteam to the
liquids which are to be heated, I fhall, exclufively,
appropriate the appellation of feam-tubes.

The veflels in which the liquids that are to be
heated are put, I fhall call the containing veffels.—
Thefe veflels may be made of any form; and, in
many cafes, they may, without any inconvenience,
be conftructed 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 ftone, or with bricks.

Each ffeam-tube muft defcend perpendicularly from
the Aorizontal conduffor with which 1t 1s connected,
to the level of the bottom of the containing wveffe!
to which it belongs; and, moreover, mulft be fur-
nithed with a good cock, perfeftly fteam-tight s
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 1t belongs, or on the outfide of ir, as
{hall be found moft convenient. If it comes dewn
on the outfide of the veflel, it muft enter it at its
bottom, by a (hort horizontal bend : and its junc-
tion with the bottom of the veflel muft be well
fecured, to prevent leakage. If it comes down
into the veflel, on the infide of it, it muft defcend
to the bottom of it, or at leaft to within a very

few inches of the bottom of it; otherwife the
liquid
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liquid in the veflel will not be uniformly, or equally
heated. |

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

When {everal ficam-tubes, belonging to different
containing vefiels, are connected with one and the
fame horizontal fteam conduttor, the upper end
of each of thefe tubes, inftead of being fimply
attached by folder or by rivets to the under fide of
the conductor, muft enter, at leaft one inch, wosthi
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 thrﬂugh the fleam-tubes, and mix with the
liquids in the veflels below; but when the open
ends of thefe tubes projed npwards within ihe ffeam
condulfor, though it be but to a {mall height above
the level of its under fide, it is evident that this
accident cannot happen.

It is not neceflary to obferve here, that, in order
that the ends of the fteam-tubes may proje&t
within the horizontal conduttor, the diameters of the
former muft be confiderably lefs than the diameter
of the latter. _ :

To prevent the lofs of heat anfing 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 fhould 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 conductors may
be enclofed within {quare wooden tubes, and {ur-
rounded on every fide by charcoal duft,—fine {aw-
duft,—or even by wool ;—and the fteam tubes, as
well as therefervoir of fteam, may be {urrounded, fir(t
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 conduétors 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 {piral line,
from one end of 1t to the other, this covering will
be ufeful, not only by confining more effectually
the heat, but alfo, by adding very much to the
ftrength of the tube, and rendering it unneceffary
to employ thick and ftrong fheets of metal in the
conftruction of it.

However extraordinary and incredible it may
appear, I can affert it as a fact, which I have proved
by repeated experiments, that if a hollow tube,
conftructed of fheet copper % of an inch in thick-
nefs, be covered by a coating only twice as thick,
or 'z of an inch 1n thicknefs, formed of layers of
{trong paper, firmly attached to it by good glue,

VOL. I11. K K the
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the ftrength of the tube will be more than doubled by
this covering.

I found by experiments, 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 fection of which thould amount to
only one fuperficial inch, would f{uftain a weight
of 30,000 lbs. avoirdupois, or above 13 tons, fuf-
pended to 1t, without being pulled afunder or
broken.

The ftrength of hemp 1is ftill 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
iron mutft be very good not to be pulled afunder
with a weight equal to gs5,000 Ibs. avoirdupois.

I fhall not, 1n this place, enlarge on the many
advantages that may be derived from a knowledge
of thefe curious fa&s. I have mentioned them
now, in order that they may be known to the pub-
lic ; and that ingenious men, who have leifure for
thefe refearches, may be induced to turn their 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
inveftigations relative to the force of cohefion, or
ftrength of bodies, which, certainly, are well cal-
culated to excite the curiofity of men of {cience.

The ftrength 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 aéting in the
direction of their lengths—are not in the fimple ratio
of the areas of their tranfverfe [eétions, or of their
Jraftures ;—but 1n a higher ratio—and this ratio
is different in different {ubftances.

The form of a body has a confiderable influence
on 1t§ {trength, even when it is pm’:’ed in the direction
of its length.

All bodies, even the moft brittle, appear to be
torn afunder, or their particles feparated, or fibres
broken, one after the other ; and hence it is evident,
that that form muft be moft favourable to the
itrcngth of any given body, pulled in the direc-
tion of 1ts Iength, which enables the greatelt
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,

KK 2 It
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It is more than probable that the apparent
ftrength of different {ubftances depends much
more on the number of their particles that come
into action 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 fubjet more immediately
under confideration.—As 1t 1s eflential that the
fteamn employed in heating liquids, in the manner
before defcribed, fhould enter the containing vef-
fel at, or very near, its bottom, it is evident that
this fteam muft be {ufficiently ftrong, or elaftic,
to overcome, not only the preflure of the atmo-
iphere, but alfo the additional preflure of the
{uperincumbent liquid in the veflel; the fteam
boiler muft, therefore, be made ftrong enough to
confine the fteam, when its elafticity 1s 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 {quare inch of the boiler, or one third part,
or one half, of an atmofphere.

It is not neceflary for me to obferve here, that
in this, and alfo 1n 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

{o
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{o 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 beiler is con-
denfed, and a vacuum is formed in it; and when,
without this valve, there would be danger, either
of the fides of the botler 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 into the fteam-
boiler. The laft-mentioned accident, however,
cannot happen, unlefs the cocks in {fome of the
{team tubes are left open.—The two valves effec-
tually prevent all accidents.

The reader will, no doubt, be more diipofed to
pay attention to what has here been advanced
on this interefting fubjet, when he is informed
that the propofed’ {cheme has already been exe-
cuted on a very large fcale, and with complete
{uccefs ; and that the above details are little more
than exact defcriptions of what actually exifts.

A great mercantile and manufa&turing houfe at
Leeds, that of Meflts, 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: {ave a quan-
tity of heat, which otherwife would efcape into the atmofphere,

and be loft. _
K 3 which
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which the fchem: was attempted to be treated,
to eret a dying-joufe, on a very large {cale indeeds
on the principles here defcribed and recom-
mended.

On my vifit to Leeds in the fummer of the year
18co, I waited on Mr. Gott, who was then mayor
of the town, and who received me with great po-
litenefs, and thowed 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 manufaétory 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 had juft been re-
built, on a larger fcale; and with great improve-
ments in almoft every one of its details.

The reader may eafily conceive that I felt no
fmall degree of fatisfaltion, on going into the
dying-houfe, to find it fitted up on principles
which I had {ome 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 Seventk Efiay. :

He affured me that the experiment had an-
{wered, even far beyond his moft fanguine expec-
tations ; and, as a f{trong proof of the utility of
the plan, he informed me, that his next door
neighbour, who is a dyer by profeffion, and who,
at firft, was ftrongly prejudiced againft thefe inno-
vations, had adopted them, and is now convinced .
that they are real improvements.
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Mr. Gott aflured 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 Meflis. Gott and Co. which
is fituated on the ground floor of the principal
building of the manufattory, is very {pacious, and
contains a great number of coppers, of different
fizes ; and as thefe veflels, fome of which are very
large, are diftributed about promifcuoufly, and
apparently without any order in their arrangement,
in two {pacious rooms,—each copper appearing
to be infulated, and to have no connetion what-
ever with the others,—all of them together form
a very fingular appearance.

The rooms are paved with flat frones, and the
the brims of all the coppers—great and {mall—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 ene ffeam-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—{ome of lead—and fome of calt-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 coverings for them
would be ufeful, he told me that it was intended

KK 4 that
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that they thould be covered, and that coverings
would be provided for them.

The vertical feam-tubes, by which the fteam
paffes down from the horizontal fream-condusiors
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 ouifides of their
coppers, and enter them horizontal at the level
of their bottoms. Each copper 1s furnithed with
a brafs 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 aftonifhing.
Mzr. Gott affured me, that one of the largeft of
them, containing upwards 1800 gallons, when
filled with cold water from the ciftern, requires no
more than Zalf an hour to heat it till it aCtually
boils |-—Dy 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
mode of applying heat, will be very great ;—and it
is 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, how-
ever, be taken, that the boiler be {ufficiently large
to furnith the quantities of fteam required.—The
Sfavirg of fuel will alfo be very confiderable: Mr.
Gott infermed 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 each 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 thefe improvements in the management of
heat : There 1s 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 {team can
never exceed the mean temperature of boiling water
by more than a very few degrees, the {fubflances
expofed to it can never be injured by it.

In many arts and manufactures this circumftance
will be produétive of great advantages, but in none
will its utility be mere apparent than in cookery ;
and efpecially in public kitchens,—where great
quantities of food are prepared in large boilers;—
for, when the heat 15 conveyed in this manner, all
the labour now employed in {tirring about the
contents of thofe boilers, to prevent the wvituals
from being {poiled by burning to the bottoms of
them, will be unneceflary; and the lofs of heat
occafioned by this ftirring, prevented;—and, in-
ftead of expenfive coppers, or metallic boilers,

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

As thefe portable fireplaces and their fteam,
boilers may, without the fmalleft 1nconvenience,
be made of fuch weight, form, and dimenfions, as
to be eafily tranfported from one place to another,
by two men; and be carried through a door-way
of the common width ;—with tlis machinery, and
the fteam-tubes belonging 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-
blithed 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 a 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 wathing linen. It would
allo be very uleful in all cafes where it is required
to keep any liquid at about the boiling point for a
jong time without making it boil ; for the quantity
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of heat admitted may be very nicely regulated by
means of the brafs cock belonging to the fteam-
tube. Mr. Gott fhowed me a boiler in which
fhreds of fkins were digefting in order to make
clue, which was heated in this manner; and in
which the heat was fo 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 beft
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
guantity of {fteam admitted.

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

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, 1 fitted up a fteam-boiler, of caft-iron,
which, to confine the heat, is {o compleatly covered
up by the brick-work in which it is fet, that no
part of it is feen. This boiler is fupplied with

6 water
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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 iuto it,
than by making a fire under it.

By ufing one of thefe boilers alfernately in thefe
two ways, on different days, in preparing the {ame
kind of food, I concluded that all doubts on this
fubject would be moft effetually removed.

To exhibit in a manner {till more {triking 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 {quare wooden tube)
communicating, at right angles, with the fteam
conduélor before defcribed, pafies, juft below the
ceiling, from the middle of one fide of the room, to
the middle of the ceiling; and ends in a vefiel, 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 1s 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. Thele
tubes all point to the fame center, namely, to the
center of the drum. |

To each of thele thort horizontal tubes, therz is

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 fteam-tube
Is united to the end of the fhort tube, which pro-
jects from the fide of the drum; by means of a
{team-joint, in fuch a manner, that the {leam-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 of 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 furnithed with a brafs cock, by
which it is occafionally clofed ; or rather, by which
it 1s always kept clofed when it 1s not in actual
ufe.

I might perhaps {pare myfelf the trouble of de-
{cribing 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
action of this machinery will be exhibited to great
advantage.

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 then
opening the fteam-cock, the agitation into which

the water in the glafs veffel will be thrown will be
- vifible
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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 inftruétive, as well as
an amufing experiment. :

Thofe of the flexible fteam-tubes which are not
in actual ufe, are kept {o folded up, (in order to
their 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.

In order 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 furnithed with
fteam-tubes, which, communicating by a particu-
lar contrivance, with an horizontal fteam-tube,
which lies immediately over thele boilers juft un-
der the ceiling, and which, by paffing through the
wall of the building, opens into the external air,
all the wafte {team from thefe boilers is carried out
of the kitchen. |

Before I conclude this Effay, I fhall add a few ob-
{ervations concerning an application of fteam, which
has not yet, to my knowledge, been made, but
which there 1s much reafon to think would turn
out to be of very great importance indeed 1n many
cafes.—This is the employing of it for communi-
cating degrees of heat above that of boiling water.

I was led to meditate on this fubject by an ac-
count I received, not long ago, of fome very fur-

prizing



496 Of the Ule of Steam, [Essay xv.

prizing effects which were produced in bleaching,
by ufing the fteam of a very ftrong folution of pot-
ath for boiling the linen, inftead of water ; as I was
confident that no part of the alkali could pofiibly
be evaporated in this procefs, I could not account
in any other way for the effects produced, but by
fuppofing them to have been owing to the Aigh
temperature of the fteam which rofe from this ftrong
lixivium : and, as {tcam, 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. I 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 lead to 1n-

terefting refults. '
Meditating on the various ufes to which Jez,
or (which is the fame thing) frony 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 1s well known, many
difficulties attending the evaporation and concen-
tration of that liquid ; and it 1s never done without
occafioning a very confiderable expence, as well for
fuel, of which large quantities are con{umed, as
alfo
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alfo on account of the frequent repairs of the pans,
which are found to be neceffary.

Moft, if not all thefe difficulties, might, I think,
be avoided, by introducing ftrong fteam into this
liquor, inftead of concentrating it over a fire, This
concentration might certainly'be effected as well,
and probably better, and more expeditioufly, 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 latter:
and, if it thould be found (which is not unlikely)
that fome certain temperature 1s more advantageous
in this procefs than any other, that femperature,
when once difcovered, may be preferved, withvery
little variation, when {team 1s ufed (by placing a
valve, loaded with a proper weight, in the {team-
tube, and obliging the fteam to Lift that valve, in
order to pafs through the tube); but there is no
poflibility of regulating, with any precifion, the
degrees of heat employed, when liquids are 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
refpects ;—it may be employed in heating the fer-
mented liquor from whichardent {pirits are diftilled,

A propofal for introducing watery vapour into
a liquor 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, i 5 never
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never meditated on the fubje& ; but when they
fhall 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 {pirits 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 manufactorics in this country, into drying-

houfes, and employed, with the beft effedts, for

heating and drying linen, cotton, and woollen
goods, after they have been wafhed :—it has alfo
been ufed in the dryimg-rooms of {everal paper ma-
nufaGories. When i1t is ufed for any of thefe
purpofes, it fhould be introduced into tubes of
large diameter, or into feveral {maller tubes, con-
ftructed of very thin fhect copper (or into any
other metallic tubes, kaving a large furface, that
would be cheaper) and thefe tubes fhould be placed
nearly in an horizontal pofition in the Jower part of

the drying-room, and snder the goods that are to -

be dried ; and, (in orderto economize the heat as
much as poffible) the water refulting from the con-
denfation of the fteam in the fteam-tubes, thould
be condufted, by {mall tubes, well covered with
warm covering, into the refervoir which feeds the
fteam-boiler.
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