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vent the uncouth appearance of the open mouth"'o£ 
that which opens into the room over the fire. 
p13cc. it m.1y be nu.fked by a medallion, :l pitlurc. 
oraqy other piece of ornllmcnt:J.\ furniture proper 
for Ulat ufe, placed btfore it at the difbnce of one 
or two inches from the fide or wall of the room. 

The bottom of this lIir f"bt .fuould re:1ch to the 
ground. where it fhould communicate freely witb 
the open air of the :umofpherc, but it fhould not 
rife quite (0 high as the chimneys (or can:lls for 
c:mying off the Cmoke) are carried uP. but. fhouJd 
end (by lateral openings, communicating with the 
air of the atmofphere) immediately above the roof 
of the houfe. 

If this air tube be bluated in the middle of ;\ 
building, it is evident that an horizontal canal or 
tube of commun,icalian mull be carried from its 
lower orifice:: to fame open place without the buiW. 
jng. in order to eftablidl a free circulation of frdh 
air. both upwards and downwards, in the Ilir tII/u. 

I fay both upw.rlls and dmJllwords, for fometimes 
t he current of air in the tube will be found to fct 
upwards, and fometimes downwards. Its direltion 
will dtpend on the winds that happen to preVAil, 
or r:J.ther on the edtlies they occaGon in the air out 
of doors in the neighbourhood of the buildiDgs, 
and it is no fmall advan tage that will arire (rom 
leaving both ends of the 3ir~rube ope-n, thac che 
lube will always be fupplicd with a fuificicncy of 
,ir. whatever edcfies the winds may occaGon. It 
is eafy to perceive how powerfully fhis muft ope-

rac., 
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nte, to prevent thore puffs of fmoke which, in high 
winds, :ucfrequClltlythrown into fome rooms by the 
eddies, arid the partial rarefactions of the air that 
they O(c360"; but this is far from being the only 
Of the molt important of the advantages th:lt will 
be derived from this air tube. Thofe who confider 
what an imtnenfe quantity of air is required to 
fupply the currcllt that fets uj> the chimney of an 
open fire placc, wbere t here is a fire burning. muft 
perceive what an enormous lafs of heat there 
mufi bt, when all this expence of air is fupplicd by 
the 'Warmed air of t he room, and that all t his 
warml-d air is necdrarily and conftantly replaced 
b}' Olt cold air from ..... ithout, which finds its way 
into t he room, by the crevices of the doors and 
windoWs. But all lhis \\'3O:e of heat, or any part 
of it.at plea(urc, may be prc\'cnted by the fcheme 
propofed . for if the air necetfary to the combuftion 
of the fuel,and (0 the fupplying of ~he cumnt up 
the chimney. be fumifhed by the air~tubc. the 
. ·:mncd air in the room will remain in its plac~; 
and as this will in a great meafure preven t tbe cold 
C'Ur'~nts from the crevices of the door and windows~ 
the beat in the room will be the more equable, 
andconfequentlythe more wholeforue and agreC3.ble 
on that account. 

But rhere are, 1 am told. peTfom in thIS coun~ 
try. who !l1e fo food of feeing what u called a. grea~ 
rouing fire, that eyen with its att('ndl1.nt inconve .. 
atences. of rbaf\ing and freezing oppofite fides of t ho 
body at the fame time, rhey prefc{ it to the ~ial 
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and equable w&fmt b~ which tl frn3.l.ler tilt, properly 
. managed. may be made 1:,0 produce, even in an open 

chimney fire-place. To ftcommend the air-tubes 
to per(ons of thu defcriptio"n. [ would tell lh~m, 
chat by eloting up. by means of its regiR:er, the 
lower branch of communication (that which ends 
juft under tbe gnte) and (cuing that fituated nez 
the top of the room wide open, they may indulge 
them(elves with having!l very large fire in the room 
wi'" lillie IltaJ. and this with much le(s incom·c. 
nience (rom currents of cold air from thc doon 
and windows. than they nowexpe.riem:e. 

It is c:Iofy to perceive, that by :L proper u(e of the 
two r~iners. together with :L judicious man:tge. 
ment of the fire. the air in the room may eitber be 
made hotter. or colde:r;-or may be kept at any 
given temperature-or the room may be mon er. 
feaually ventilated; :Iond that th is change of air 
may be effed:ed. either gr.\dually or more fuddcnJy. 
And here it may perhaps be the proper place to 
obferve, th.at in all our reafonings and' fpeculations 
relative to the heating of rooms by means of open 
chimney fires. we muft never forget that it is the 
room Ihal !Jeau (he ai". and not the air that heats 
the room. 

The tal's that are fent off from the burning fuel. 
generate heat, only wkm and wlure they nrejlopptd, 
or ah/orbed, confequently they generate no heat in 
the air in the room, in paffing through it, bcc:Lufo 
they poft IhroHgh if, and are notjlopped by it. but, 
ftrik.in~ againft the walls of th~ room, or againft any 
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folid body in the room, thefe rays are there flopped 
and abforbed, and it. is there that the heat found in 
the room jsgtnr:rated. The air in the room is after .. 
wards heated by coming into contaCt with thefe 
folid bodies. :Many capital miftakes have arifen 
from inattention to this man. important faa. 

It is really ail:oniOling how little attention is paid 
to events which happen frequently, however inte­
R:fiing they may be 3S objects of curious invefli .. 
galion, or however tbey may be connected with 
the comforts and enjoyments of life. Things near 
us, and which are familiar to us, are feldom 
objeB:s of our meditations. How few perfons are 
there who ever took the trouble to beftow ~ 
thought on the fubject in queO:ion, though it is, in 
the highcfi degree, curious and inrerefting. 

END OF TilE i;LEVENTH ESSAY. 
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. COHTINT5 OF THtS ES SAY. 

01 tht SALUBR.ITY of WARM ROOMS.-A' diJlinc~ 

lion ought to be made bttWUH FltESH, or COLD 

Au, ond PURl, or WHOLES O ME AIP ... -Strtams 
of cold (I;' ort always ptrniciouJ.-Tnty con"o/ he 
lI1Joiaed ;11 (old weal/ltr i,J rooms heat'ed by a large 
optn c/Jim,UJ firt.-Tlu dangtr from tkif' cold cur~ 
ftll/! of air is grtottfl wlun we ort Itaj! fenfiblt of 
thtir lxijltncl.-This remarkable/all i.; explained, 
Dy jlJe".L.'illg IhaJ we 11ft nol capable of ftt/ing htat 
and (old 01 tilt Jame /;mt,-S"ddm ckanges from 
ho/ rooms 10 tlu cold air is not dangtroJiS III health . 
-This is prO'lJtd by tke heal/hill/nefs of tkt Swedes 
a,,,J RlljftatIJ. who ;"hahi/ 'UtrJ warm rooms ;11 
winttr.-A warm room, by promoting a fret cir,{H. 
/olio" of r)" b/I)()d, givu t)'a/ IreoilA aJ/d vigour 
which art ntc1!OTJ in drdtr to fupport without in­
jllfJ DuofirmaJ txpcfilrt /0 i1lttnft cold • 
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Of Ih, S.Mril, if Warm ~/. 

I T is II qucftion often difcuffed in this country, 
whe ther li"ing in a warm room in winter be. or 

be not. detrimental to health? 
There is no doubt whatever of the Ileceffity of 

pure air for the (upport oflife and bealoo, but ( 
really do believe that erroneous opinions are en. 
terttiined by many people in this Wand , refpecting 
the effects of tbat equal, and at the fame time 
moderate heat. which can only be obtained in rooms 
where (hong currents of air up the chimney are 
not permilt~. Thefe who h:lVC been ufed to livw 
iog in large apartments, in which the lug. fire. 
that are kept \lP, inftead of making the rooms 
equally warm, do little more than increart the 
violence of t40ft fiream, of cold air. which come 
whifUing in through every crevice of the doors and 
windows; when {ueh perfon, come into a room in 
which an equal and genial warmth prevails in 
everf part, ftruck with the novellY of the fenfa­
tion that this general warmth produces, they are 
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very apt to fancy that the air is doft, and conre~ 
quently that it . mull be unwholefome. anJ are 
uneafy until a door or a window be opened. in 
order tbat they may get what they call frtfo air. 

But they do not feern to make a proper dif. 
tinC\:ion between frtft air. and pure air: When 
they call for frtjlt air, they doubtlefs mean pur" 
air. They certainly get colder air, but I much 
doubt whether they often get air that is more 
wholefome to breathe; and it is moll certain that 
lhe chilling firtams and eddies that are occa.fioned 
iD the room by the {rdh air [0 introduced, .are 
extremely da.ngerous. and often ' are the cl1ufe of 
the" moO: fatal diforclen. 

H . is univerfally allowed to be very. dan~rous 
to be expofed in 11 ftream of cold air, efpec.ially .­
when (tanding or fitting niH j-'hut how muc1~ 
11)uft the danger be increafed if one fide of the 
body be heated by the powerful l"2ys from a large 
fiTC. while the other is chilled by thefe cold blans? 
And there is this fingular circumftance attending 
thefe chills, that they frequently produce their 
mifchievous efl'eeb without oor being fenfible of 
them,; for as the mind is incapable of attending 
to more than one feoration at ooe and the fame 
lime, if the i1llttljity of the feofalion produced by 
the beat on the One fide of the body be fuperior 
to that of the cold on the other. we fuall.remain 
perfeli:ly infenfible of the cold, however revere it 
may realJy be, and if we are induced by the dif­
agttcabltne l; of what we do [eel La turn about. or 

change 
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change our po6tion or fituati-on, thi!. mo\"tment 
wiJl 1bc occafione<l; not by the cold. which we do 
not feel, but by the heat, which being fuperior in 
its effect upon us, engages all our attention. 
And hence we may ~ccount for thofe fevere colds 
or catarrhs, which are fo frequently gotten in 
hot rooms in this country b)' perfons who are 
not conrcious at the time of being expofed to 
any cold, but, on the contrary, [uffer great and , 
continual inconvenience from 'the beat. 

I ha\o-e [aid, that thefe colds are gotten in "DI 
rtHJms, but it would have been more accurate to 
have faid i" rtHJms wlltre tlmt is R l'tlll fire--or 
where there is a grtal Iltl/I, occafiol\Cd by a great 
number of burning candles, or by a great number 
of perfons crowded together,-for it is very fcldom 
indeed that A ROOM is much heated in this 
country. and their being cold is the principal cl1ufe 
which renders ~rria1 heats that occafionally exitt 
in them fo very injurious to health. 

The air of the room that comes into contatt widt 
the cold walls, and with the enonnous windows, 
which, in open defiance of every principle of good 
tafte. hav-e lately come into fathion, is fudden!y 
cooled, and being condenfOO, and made fpecifi. 
cally' heavier than it was before, in ,confequence 
of this 10fs of heat, it defcends and forms cold 
ftreams, that are fa much the more rapid and 
more dangerous as the partial heats in the room 
are more inlenfe.-confequcDtly they arc the more 
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dangerous, as they are Ices liable to be obferved or 
felt. 

If to thefe cold CUrTCnts which are generated 
in the room, we a.dd thofe 'wbich come into it 
from without, to fupply the enormous quantity of 
air that is cpntinually going off by the chimney, 
when there is a. great quantity of coals burning in 
an open grate, we {hall not be furprifed, that 
thofe who venture to go into [qcb room!! without 
acing weJl wrapped up in fUfS, or other warm 
c1oat~ing. JhouJd he liable to take colds. 

I never fee a delicate young lady drdfed in 
thin muilin's, or gauzes, in the midfl: of winter, 
expore herftlf in rueh a perilous fituation. with~ 
out fhuddering for the confequences. Bct how 
many young per[ons of both [exes do we fid, of 
delicate habirs, ;'lod particularly among the hie: ':! r 
ranKs of (ociety?-And what vaft: numbers br" 
carried off annually by confumptions , 

It is well known, that this dreadf~1 difordcr is 
almo" always brought on by colds, i nd {hat the 
cold of winter is commonly fatal to confumptive 
~ople; but why fhould the inh!\hirants of this 
ifland be [0 peculiarly fubjet\. to thefe colds? Is it 
not highly probably {hat it is becaufe they do not 
take prQper care to prevent them ?-For my' part 
I declare, in the man feriow manner, that 1 h~.\"c 
not the (maUdl doubt that this is rqlly :he 
"fe. 

Much has been' [aid of the fuppofeq danger of 
keeping rooms warm in winter, on account of the 

" necer .. 
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neceffity moO: people are under . 0' (ometimes go. 
ing into the cold .air. But how many proofs are 
there. that thefe (udden mnfitions from heat to 
cold. or from cold to he:l.t. a~ not ahended \Villi 
danger, if ca~ be tak.en to be properly c101lthed, 
and if the heats and colds are not partial ? 

H ow v~ry hot do the Swedes and the Ruffians 
keep their houfes during the long and revere 
frofts that prevail in winter in thofe countriesi' 
and yet no people are more ftrong and healthy 
than they:lrt. nor are there any lefs liable to a· 
tarrhs and conCumptions. 

It is the, very warm rooms in which this hlndy 
mce of men fpend I)luch of their time in winter, 
( which, by promoting a free circulation of their 
blood gives them health and ftrcngth) t hat ena· 
bles them to fupport, without injury. expofure./or 
/lorl ptriod), to the moft intenfe cold. 

] n Gernuny, the rooms of people of rank and 
falbion are commonly kept. in winter. at the tem­
pemture of about 6-4· or 65· of Fahrenheit's ther­
mometer ( the dwellinv of the peafants ate kept 
much hotter); but though the ladies in thllt 
country are, from their infancy, brought up with 
the greaten care. and are as little expoCed to hard. 
{hips. as the women of condition in thjs~ or in any 
other counlry. they fint! 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 llaying parties, during the Cevcreft frofts. and 
fpend one whole month ill the depth of WinlCf (in 
: JI4 the 
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.the (ea(on of the carnival) in one continued round ' 
m balls and mafqucrades. • And. what may pc:r~ 
~ap5 appear to many ftil) morc incredible, they 
fel~om fail, whatever the (eventy of the weather 
may be, to [pend half an hour every morning in 
a cold church. 

But jf in G crm3.DY, where the winters acc in. 
comparably more revere th:ln they arc in this 
cpuo(ry, perfons tenderly brought up, and of de­
Jicate habits, find no inconvenience whatever in 
Jiving In warm rooms, and in going from them 
into the cold air, why fllOUld warm rooms be un­
w~bolefome in this Gountey 1 

T Here cannot furcly be any thing injurious to 
health in the genial w<lnmh of 60· or 65-; and if 
p"rt air for reCpinuion is whAt is wanted. t~e great 
beight of our rooms in England [ecures w agrunft 
all danger (rom that quarter. 

The pcejijdice in this country ngainft living in 
warm rooms in wip.ter. has a.riren from a very nil. 
tural c:lufej and though the prejudice is ge~raJ, 
and very deeply rooted, n$ its cau(e is known to 
me, I re311y ha ... e hopes that J Ihall be able to 
combat it with fame fuccefs. I am perfeCtly fure 
that jufiice will be done to the purity of my in • . 
tent ions in engaging in this arduous undertaking, 
and IIIIlI , look upon as a circumlb.nce of no 
fmall imporra.nce9 efpecially when I confider that 

~it can bardly efcape the obferv&tion of my reader, 
that few perfons can be better qualified by their 
own e~c.nce, to gh-e au opinion on any fubjetl.ll 

Ill.,. 
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t h:m I happen to be to gi\'e mine on th3t under 
confideration. 

I went to Germany many years ago. with a, 
{hong a prejudice againfr warm rooms as any tXKiy 
can ha\"e. but after having fpent tweh'e winters in 
that country. I ha\'e learnt to know tbat WUnt 

rooms are very comfortable in cold weather, and 
that t hey certainly tend to the prefervation of 
health: 

Having occupied 3. "ery large haufe, in which 
there 3rt {cveraJ apAnments tbat are furnilhed 
with open chimney fire, places. I have had an ex­
cellent opportunity of making experiments of the 
comparative :tdvantages and difadvantages of wnrm­
ing rooms with them, and with ftoves, :'lnd my 
opinions 011 thefe (ubjects have not been hllftily 
formed, but ha"e been the mult of much patient 
inveftigation. They ha,'e been the refult of can .. 
,·ittion. • 

\Vere there any thing ntUJ in what I recotnmend. 
I might be (ufpetted oCbeing influenced by a de­
fire to enhance the merit of my own difcoveries or 
invenrioru; but as there Is not. this fufpicion 
cannot exift; and 1 may fairly expeCt. to be heard 
with that impartiality which the puri.ty of my in­
tentions give me a right to expect 

It may perhaps be: :liked by rome, what right 1 
have to meddle llt aU in a bufine!'s that does not 
concern me perfonaBy? Why not let the people 
of this country go on quietly in their own way. 
without tiring them with propo&.ls for introducing: 

cbangC1 
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changes in t hei r cufloms and manner of living. to 
which they evidently Iiave a decided a\'erlion ? 

To (uch queftions and obfq\'ations as there I 
fhould make nn reply, but Ihould fWI feel anxious 
t o promote, by every means in my powef. all {uch 
impro\·emenh:l.s tend to inc~eare [ne comforts and 
innOCent C!njoym! nts of life, from whatever quarter 
t hey might come. 

If it be wifdom to choofe what is good, it muft 
be folly to refufe what is advantageous to us j ­

and if liberality be an ornament. to a refptltable 
charntl:er, it is weaknefs to be afhamed of adopting 
,hc-'lJfcful inventions of our neighbours. 

I am not without hopes, lhat, at (orne future 
period, haufes in England will become 3S ceIe­
brnted for warmth and comfort, as they are now 
for neatne!!, and for the richner, and elegance of 
their furniture. 

H owever habit may have reconciled us to it, or 
rendered us infenfible to its effeCts, cold is un· 
doubtedly a very great phyfical evil. It Olay be, 
and no doubt is, productive of good in -(orne way 
or other. but that is not a fufficient fI~afon why 
'··:e fllOUld not endeavour to guard ourfcl~" againft 
its painful and difllgrep.l~de cfretts. 'tt~ being 
painful is a proof of.tbW being hurtful, nnd it is 
moreover a kind intimali;n to us of the prefoDce 
of 3n enemy. to be avoided. 

We may, no doubt. by habit, inure ourfelves 
to cold in fuch a manner as to re.nder our bodies 
jn fome dtgrec infenfible to it; but ~Q(S ic ntcef· 

(arily 
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farily follow that by .hefe means its permclous 
effeds on us are prevented. or cycn diminj lbed l 
1 fee no rellron for fuppofi ng this to be the cafc. 

H inuring to cold were a fu fficiem prefer\,ati\'c 
ngainfi. its b:u::t efleas. th is method (which. cer~ 
Lninly, would be tbe moll: economio.1) would. we 
have rear on to think, hll\'e been adopted by Pro­
vidence in refpeCl: to brule: animals; but bc:aCb 
3nd birds which pars tbe winter in colt.! climates. 
:l.te all furniOloo with W3.Tm winter garments. 

What provident nsture furniOlcs 10 brute ani~ 
mals, ma n is left to provide for himfdf. or to fup­
ply the want of it by his ingenuity. 

If li ving in cold rooms really tended to gi ve 
firength :md vigour to the confiitution, and to 
enable men to fupport WitJ10llt inj ury the piercing 
cold of winter. we might expefr that the dwellings 
of t he inhabitants of the P olar rtglons would be 
kept at a "ery low temperaturej but this iJ fo far 

. from being the cafe in fatl:. that we a.lways find 
the bottell: rooms in the coJddl: clima.tes. 

If the tranfition from a hot room to the cold 
-air were fo dangerous as it is reprerentcd, how docs 
it happen that Swedes and Laplanders, who Jive 
jn rooms thnt are kept e.xceffively hot, do not 
take cold when they expofe themfclves to the in. 
tenfe cold of thei r winters ? 

Swedes and Ruffians. who pars the winter in Eng­
land, never fail to complain of the uncomfortable 
coldnefs of ou r houfes, and (eldom efcape atarrlll, 
,..0 other diforucrs occafioned by cold. And tbe 
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Jick.ocfs and mortality wh,ich preyailed among the 
Ruffian fold ier! and failors, who wintered in this 
country in the years 1798 and 1799. were genc~­
raJly~ and no doubt juruy afcribed 10 their being 
'Unable to fupport the cold to which they were ex­
pored in our barracks, and in our hofpitals. a de­
gree of cold to which they Dever had been accuf­
tomed, wilkin t/CIOrs, and which to them appeared 
to be quite infupportable. 

Tllcfe are ihong fad:.s; and the evidence they 
alford in the cafe under conliderat ion. is pointed. 
and appe:m to me to be incontrovertible. TIlere 
are many other fimiJar fa8:s that might_be adduced -
in Cupport of the pofition we:tre endeavouring- to 
cnablilh. 

It has ofren been objca ect to wann rooms, that I 

t he ~ir in them is always confined, and can fe­
quently unwholefome j but no argument more 
perfectly groundlefs and nugatory was ever ad­
duced in fupport of -a bad caufe. 

Wh(' o, in cold weather, a room is kept-warm. 
the air in it, fo far from being confined, js con­
tinually ch;mging. Being fpecifically ligh ter ( in 
confequence of au being. warm) th&n the air with­
out. it is impoffible t o open and nlUt a door 
without vaftquantities of it being forced out of the 
room by the colder :lir from without, which ruflu:s 
in j and jf at ::toy ti~ it be required to ventilate 
the room in fo cOIl)plele a. manner that not a par­
ticle of the air in it , fh:l.lt remain in it. this may be 
done io le(s time than one minute, merely by lel~ 
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ting down the top of onc of the windows, :md at 
tbe fame time opening ;\ door which will admit 
the external colder, and heavier air. And it mult: 
not be imagined that the room will be much cpoled 
in confequence of this complcteventilation.-So fllr 
from ;iI, a perf on ~turning into it, three: or four 
minutes after it had been ventilated, and Ihe- air 
in it totally changed, would not find its tempera· 
ture fenfibly altered. 

The 'WIJI/s 0/ Ilu riO", would £liH be neuly as 
"'arm as before, and the rttdiant heal fronl thofe: 
walls, paffing through the tranfparent air of the 
room, without any fenfible diminution of their 
calorific powers, would produce the fame fenfation 
of warmth as they did before. And even the cold 
air admitted into the room' would in a few minutes ' 
become really warm. And as the j~cific gmvity 
of air is fo very fmall, compared with th3.1 of tbe 
denfe folid materials of which Ibe wall" Aoor, 
ruld ceiling of the room are conftruaed, the 
warming of thi, air will nOl fenlibly cool the 
room. 

H ence we ree how afy it is !O "colilMe w:lrm 
rooms, in cold weather, and alfo how impoffihle 
it would be to live in fuch a room, without thc 
air in it . being perpetuall). changed, and repb.c:ed 
with frelh a.nd pure air from without. 

It is thofe who inha.bit cold room, who are ex~ 
pofed to the danger of bre3.thing conn ned air; for 
it would be in vain to open tht" doors and ",-in­

dow~ 
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dows of ruch an ap::utment; jf the air in it is as 
cold, :md confe.quently jult as heavy, as that with· 
out, there is no phyfical reafon why it fhould move 

out of it5 place. Part of it may indeed be blown 
out by a wind, or, without opening the doors and 
windows, a part of il 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 j t is alfo partial, and very incomplete. As 
the currents of cold air which fupply the draught 
of an open chimney fire are confined to the bottom 
of the room, below the level of the mantel of the 
fire-place, the fame air may remain for weeks in 
the upper parts of the room, and perh3ps for a 
much longer time in Come remote corner, far from 
the fire. 

I think enough has now been [aid to prove to 
the fatisfaClion of every reafonable perC on who is 
difpofed to liften, ana willing to be convinced, 
that the air in rooms properly and equally warmed 
in cold weather cannot be confined and contami­
nated i-and that inhabi ting warm rooms in win­
ter, fo far from rendering perfons weak and unable 
to bur the cold on going abroad, is the belt pre- • 
fervativc againfi: the bad effeds of occafional ex­
pofure to cold. 

If t here arc any perfons who like cold rooms. 
and partial chilling ftreams of cold air, :wd prefer 
tbem to the genial warQlth of a mild and equal 

tempe-
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tempen.tu~, that choice mult be confideted as .. 
~uer of taJe, llbout which tht.re is no difput. 
lng. 

There is 3. fimple experiment. eafily made. and 
no wife dangcrous, which (hews, in a fcnfibJe and 
convincing manner, that wtLrmrh prepares the body 
to bear occafional cold without pain and without 
injury: let a perfon in health, riling from 11 warm 
bed, after a good night's ren, in cold weather. 
put on a dry warm Chirt, and drefling llimfel{ 
merely in his rimwen, nockings, and Oippel'1; Jet 
him go into a room in wbich there is no fire, and 
walk leifurely about the room for half :m hour. 
or let him fit down. and write or read during tl,at 
time, he will find himfelf able to fupport this 
trial without the fmallelt inconvenience j the cold 
to which he expofes himfelf will hardly be felt; 
and no bad confcquences to his health wiJl refull 
from the experiment. Let him now repeat tbill 
experiment under different circum(Unces. (n tbe 
c\'cning of a chilly day, and when he is fhivering 
with cold, let him undrefs bimfelf to his Olirt, 
and fee how long he will be able to fupport es:pofure 
to the air in a cold room in that light drefs. 

There is another remarkable faa, with which I 
was made acquainted by aD eminent Pbyficj:m of 
London, Or, BLAN~. which can hardly be ac­
counted for but on a fuppofition that beat pre­
pares and enables the body to fupport cold. 
l'lore pelfonswho, after having remained feveral 
years in the hot climates of India, return to refide 

ID 
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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 he perfuadcd to live in warm rooms, 
wkelf they o;e wi/llbl doors; and make a free ufe of 
the warm bath, they 1I£'IJtr would feel any incon­
,,'entence from it; and tbey might with [a£elY take 
much more exercife in the open air than they 
nQw do. 

Occafional c:xpofure to cold, when the body is 
• prepared to fupport it., fo far f~om being dan­

t;Crous, or injurious to health) is falubrious in a 
high degree. 

n is in order that people may be enabl~ to go 
abroad frequently, and enjoy the fine bracing cold 
of win ter, that- I am fo anxious that they fhouJd" 
inhabi t warm comfortable rooms, when they arc 

. withill doors. But jf, during the time when they 
3r~ {jttin~ frill, without exerciCe, the circulation 
of the blood is gradually and infen6bJy diminilhed 
by the cold which furrotlOds them, and above aU, 
by tbe cold currents of air ia which they are e'x. 
pored, it is not poffible that tIley Ihould be able 
to fupport an additional degree of cold without 
linking under it . 

They are like water. which, by long expofu rc 
to moderate cold, in-a fiate of refr, hIlS been 110wly 
cOoled down below Ihe fl'('czing point; thefOla11cll 
additional 'cold, or the (jna1l :l.git.:uion, changes it 
to ice in au inft.'U1l; but "\3ter:lt a higher tern· 
fC~lUrc. and full of l:!.tent heat ... will fupport the 

, 6 r."uc 
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fame degree of revere fraft. for a confiderable 
time, without appearing to be at 3.11 afretted by 
it.-The mort attentively this cOO1parifon is can· 
fidered. the more jun will it be found j and the 
more conclufive will be tbe inferences that :lrt 
derived from it. ' 

Jf mlln has been IcCs kindly ufc:d than brute: 
animals by being (ent nllkc:d int:) the: world, with­
out a garmen t to cover and defend from the in­
clemenc), of the feafons. the power which has 
been given him over FIRE has made the mon 
ample amends for that natumt deficiency; and it 
would be wife in U5 to derive nn pomble advant ages 
from the uercife of the high prc:r~ti\'e we enjoy. 

:IND OF THE TWELFTH ESSAT • 
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CONTEN TS 0' THIS UU.Y. 

Y'/U ja/ubrily 0/ warm bathing has been /lniverfally 
orlmowledged in all ogts.-lI has bun pralti/td 
ill all tlimates.-All a((O/lnl oj a ciTtuniflanct by 
'whit" Iht altthor 'was oCtidtlllOPy inductd lolllrl' 
his allention to thisJubjrtl.-Good tfftfls exprrielfud 
by him/rom a v ery free tife oflht warm both.-
11 iJ fOlmd that tht ufe of the warm balh. fo fol' 
from rellaering PUJOtu peculiarly lioble to talu 
t old on going inlo the cold air. al//loliy}lTt/lgthens 
the cot!ftit/llion. and diminijltes the danger olltnding 
occojionol tXpD/llre to cold.-E?cllifi'lleof the /alutary 
tjfetJs of worm baliling, Iltt praEJict iJ wtD de~ 
[(1'1Jillg of being ret()>>Imrnded 011 o("(ottnl of the dt~ 
light/ttl cnjo)'mtnt 'U;/:;ch il aJfordl.-Probabilily 
Ihnl 'he lujJ me,hod of jilling up IJ nd uftng 'Warm 
balhs is not JOIown i/I t}zis COlllllr),.-IVllltr ilf 
large quantilits is /tot jo nurJ[ary in a 'Warm bath, 
as ;s gllltra/ly /u~Pd.-Probability lhol it ;.r 
,he wormth, alld Itol IAt water, 10 wltich Ih, Jolll~ 
tar). ~fftits r1NI/hlg [rom wlfrm hathing ought 10 

be ajtribed.-Dalll" omnding the ufo of tepid lind 
Itnlptrllte ba/hs.-An II("(OIJnl is g;1)tll of 'he rtfull 
cf IlIt illurtjlillg e~'Per;mtlll.-Grtat illgmuity dif 
plo)'e" in IlIr (01y/ru[l;01l of Iltt hot baths of the 
R";/Jiam.-A Jl:rtd of a piON Jar an tlegallt balh. 
-Plan of a bat;' on 0 11I0rt tcfJIl(lmito/ ftale.­
DtJrriflicH (from 111. Savary) of Iht 11I0llllrr in 
'u.llti(h tIlt u'arm hath ;S tlfed in Egypt. and of lite 
plen/llra"'r fi'7tfario1ls .. ~hi(h rtf1llt from the ".fo of it. 
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Of lilt Salubrity of JYarm Balhi"g. 

H AD I any hopes of ~ing able, by any thing I 
could fay, to prevail on the inhabitants of this 

inand~ to adopt more generally :I. pmttice which fa 
many nations have conlidertd as a moil rational 
luxury. and wh ich, no doubt, is :lJ conducive to 
heahh, as it is effential to perfonal deanli nefs, r 
fhould think my timewell employed were I to write 
a volume in recommendation of warm bathing: but 
I am fenfible, that after all that has al ready been 
{aid on tbat (ubjeCt, by ancient and modern 
wri tcrs;-by hifiorians. and by medical men j­
what I could add would be of little avail. The 
fubjed: is, however, fa intimately conneCled with 
that treated in the preceding Efray (XIl.) that I 
may, perhaps, without any impropriety, take the 
liberty to make 3. few obfervations concerning 
it. 

If :J. perfeCtly free circulation of the blood, 
brought on and kept up for a certllin time, wjth~ 
out any violent mufcularexertion,llnd confequently 
without any expcncc: of ft:rength, be conducive to 
health, in that cafe warm bathing muft be whole:­
ft)me; and fo far from weakening {he connitution, 
muft tend very powerfully to fucngthen it. 

F p 3 Amon" 
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Among thofe nations where warm bathing has 
been man generally practiCed. and where the effeCts 
of it have of coune been heft known. no doubts 
have ever been entertained of its being very bene­
ficial to he:ilth; and nbbody can doub t of its 
being plcafant and agreeable in a high drgree. 

Had warm bathing never pTC'vailed but ' in cer­
tain climates, doubts might be entertained of its 
gl""ol ufefulnefs j but (0 many nations,- remole 
from each ether,-and inhabiting countries ex­
tremely d ifferent, not only in refpeCl: to climate, 
but alfc in Terpea to fituation and produce, and 
where manners and cuftoms have been extremely 
<1iffertnt in all other rcfpetls. have practiCed it.­
t'll:lt we may Cafdy venture to pronounce warm 
bat hing 10 be u(c{ul to man. 

It was by accident 1 was lcd , about two yean 
ago, to confider this fubject with that attention 
which it appears to me to deferve; and J then made 
an experiment on myfclf, the refult of which I 
really think very intefelting, and of fuffic-ient im­
portance to de(erve being D13de known to tbe 
public. 

The waters of Harrowg:lte, in Yorkfhire, having 
been recommended to me by my phyfician, 1 went 
there in the mooth .. of July 1800, and remained 
there two months. I began with drinking the 
waters, at the well , every morning, and with bathing 
in them, warmed to about 96- of F3hrtnhcit's 
thermometcr, (,'cry third day, nt my lodgings. 

At nrn, J went into the bath at about tcn 
o'clock 
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a'dock in the evening.. and remained in it from 
ten to 6ftrxn minutes; and immediately on coming 
out of it, went (0 bed, my bed having been well 
warmed. with a view to preventing my lak;"g 
rolli. 

Having purfued this method fome time, and 
finding myfelf frequently feverifh and reRlers aftcr 
IXl.lhing. I 3ccidentally, in ccnvenation. men­
tioned the circumfiance to an intelligent gentle­
man, who happened to lodge. in the houfe. and who 
had long been in a h..-.. bit of vifiting Hmowgate 
every year. lie advili.."<1 me to ch3.ngc my houraf 
bathing ; and to flay longer in the bath; and, 
above: all, to avoid going into a warmed bed on 
coming out nfil. I followed his advice. and {hall 
h:\\'c rearon. ~'ll1 my life, to thank him for it. 

J now went into the balh regularly every third 
day, about two hours before d inner, and llaid in 
it half an hour, and on coming out of it, inftead of 
going into 3. ..... armed bed, I merely hnu myedf 
wiped perfeClly ury with v •. IMI!"d cloths. in. ~ 
warmed room, adjoining to the bath; and drt:ffing 
myfdf in :\ bcd-gown. which was moderotely warm. 
I retired to my room, where I remained till dinner 
time. amufing myrelf with ~:alkingabout the room, 
and with reading, or writing. till _it was time to 
drefs f'Jr dinner. 

The good effeGts produced by this change of 
method were too flriking not to be remarked, and 
remembered. I was no longer Itoubled with any 
or'thofe fe\'crifh heats after bathing, wbich 1 npe-

, p 4 ricneed 
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rienced beforc\ and fo far from feeling (k;Ily~ or 
being particularJy (enfible to cold on coming out of 
the bath. 1 always found myfelf lefs fenfible to cold 
after bathing than before. I even obferved re· 
pcatedly and invariably, that the glow of health, 
and pleafing flow oHpiril s, which refulted from the 
full and frce circulation of the blood, whicll bathing 
had brought on, continued for many hours; and 
never was followed by any thing like that diflretf­
ing languor which :llways fuccecds to an artificial 
incrcafc of circulation, and momentary flow of 
fririts, which arc produced by {Emulating me­
dicines. 

] regularly found that I had a better appetite 
for my dinner on thefe days when I bathed, than on 
thofe when I did not bathc,-am.l alfo, th:lt I had a 

. betterdigdl.ion, and better (piril s; and was ftronger 
to endure ftltigue; and 1c(s fenfible to cold in the 
afternoon :lI1d evening. 

As thefe favourable reCulls appeared to be quite 
regular and connant, I was induced to proc~d to 
a more dccilive experiment. I now began to 
bathe every ftcond day j and finding that aU the 
advantageous effea$ which I had before expe­
ricnct.:d frum warm bathing frill continued. I was 
encourJ.ged to go one Rep further; and [ now began 
to bat lie evtry dll)' . 

This experiment was t hought to be \-ery ha­
zardous, by many pe.rfons at H:uro ..... gate. and 
even by the phyfician, who did not much approve 
of my proceedings; but as no incor:a 'cnience of 

any 
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any kind a.p~ared t o rt:fult from it,"3.nd 115 I found 
myfeJf growing fuonger e\'ery day, and gaining 
frefh health. :&d:ivit)', and (pi nts. 1 continued the 
praClice. and attu:ally bathed twry J(JJ, at two 
o 'clock in the 3frernoon , for half an hour, in a 
b.1lh at the temperature of 96- and 97 degt'l'C5 of 
Fah renheit'$ fcale. during thirt)'-jvl JQ)'J. 

The fnlutaty effetts of this experiment were per­
fetlly evident to oJI thofe who were prtfent and 
f.'lW the progrcfs of it, and the ad"nntoges 1 re­
ceived from it have been permane'1.1. J be good 
fiate of health, which 1 ha,'e finee enjoyed, 1 
afcribe to it intirely.-Bur it is not merely on ac­
count of the 3u\,:mtages which I happened to de­
ri,-e from warm bathing, which renders me fa wurm. 
an advocate fo r the pr:lCtic.:,-Exclufh'e of the 
wholefomenefs of the warm bath, the luxury of 
hathing is fo great, and Ibe tranquillbte of mind 
and bod)' which foUows il . is 10 exquifitely de­
lightful, tha t I think it quite impoffible to recom­
mend it tOO fuongly, if we confider it merely as a 
rational and elegant refinement. 

1 am perrumed. howc \'er, that we are very far. 
in t his country. rrom underftanding the befi: me­
thod of fi tting up warm bath5, and of uling them 
in the moil: comfortable and ad\'antageous man­
ner. It appears to me to be quite e,,·ident that it 
is n Ol the water, but the warm/It to which mon, if 
not all the good effcd:.s experienced from warm 
bathing, ougbt to be afcrib«!. 

Among tbore nations where warm bathing has 
been 
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been moll: ~nerally praCl:ifed, water has fe1dom 
beem employed, except occafionally, and merely 
for wa{hing and cleaning the 1kin: and though 
wafhing in warm water is pleaGmt,and is, no doubt, 
very wholefoIDei yet, remaining with the whole 
body. except the head , plunged and immerfcd in 
t hat liquid for fo great a length of time as is ne· 
ceffary, in order that a warm bath may produce 
its proper falutary effeCts, is not " ery agreeable, 
nor is it proba.bly either neceffary or falutary. 

T he manner in wbich a warm b:ltb ope-rates, io 
producing the plcafant and falutary efi"eCl.:s which 
.ue found to be deri\'ed from it; apJX"ars to me to 
be fo evident IlS to :ldmit of no doubt or difference 
of opinion on thllt [ubjeCt. 

The geni:t.l warmth \\hich is applied to the Jki n. 
in the place of the cold lI.i r of th e atmoft)here. by 
which we are commonly furrounded, expands all 
thofe",'ery fmall ,'cffds where l.he extremities of 
the nncries and veins unite, and by gemJ}, ftimu · 
lating the whole fmme produces a free and full 
circulation , which, if continued for a certain lime~ 

remQves aH obO:ru8:ions in the "afcu1:tr fyfiem, and 
puts all the org:tns into that {hue of rtgu lar, fret, 
nnd full motion, which is cfiential to health, and 
alfo to that, delightful repoff, :lccomp:mied by a 
confcioufnefs of the power of exertion, which oon­
ltitutes Ihe highdl: animal enjoyment of which we 
4rt c:1pabJe. 

If (his Ilatement be OLccurate, it C!lnnot be diffi· 
cult to explain , in a manner perfcB-ly ratisfaa:ory~ 

'.vLy 
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why a w:lrm bath is often found tb produce ct'. 
feas when firO: ufcd. and efpecial1), by thore who 
fby in the bath for too ilion a time. ",hid\ are 
,-cry different from tbore which it ought to pro­
duce, and which it cannot fuil to prcx1uce when 
properly ma.n~ed. ' Ve Ouilllikewife be enabled 
to account for the feverHh fymptoms, which refult 
from going out !;If a warm bath into a warmed 
bed. 

The beginning of that ftrong circulation. which 
is occafioned on fir!\: going into :1 warm bath, is no 
effort of nature to remCNe obftru8:ions j and if 
time be not given to her to complete her work, 
and if rhe be checked in the mid(\, of it, the con­
fequences muft nece{fari ly be very different from 
thore which would refult from a marc fcientific and 
prudent management. Hence we fee how neee(. 
(ary it is to remain in a W:UI1l bath a {ufficietll tinll:'; 
-and above all. how em ntia.l it is t hat tbe b.'lth 
lhould be r~al!J WMm, and not tepid. or what h~ 
been csUed Jr"'JIn'fllt . 

When we confider the rapidity wilh which water 
carries off heat trom any body hott r Ullin it . 
which is immc rfec:1 in it, we !hall find r~J.fon for 
a.fi:on.i!hmenl that any perron, even the nrongetl 
mAo jn a flate of the highcfl health, is :able to 
fupport the lors of heat which muO: necelT.'\rily re~ 
fule from lying for half an hour qu ite motionleCs 
in a tub of water, at the temperature of 55 Or 60 
degrees; and yet, if I am rightly infonnrJ, balLs 
at tbat temperature ha,'c {ometimes been ordrre.d 

by 
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by phylicians, and even for perfons of delicate coo-
ftitutions. . 

Becaufe WI': are able to fupport that degree of 
cola , withou t injury, in 0;1', that inery far indeed 
from being a good rearon for conclud ing that water 
at tbat temperature would not be hurtful j for 
water is "800 times more denCe tban air, and con­
fequently when it is cold . mufl deprive our lxxJies 
of beat, when we nre immerfcd in it, wilh infi­
nitely grcalc:r rapidity than air, at the fame tem­
per:a.turt, can do. • 

Having rearon to think that phyficians in gene­
ral are ~Ot fufficiently aware of the very great d1f­
ference there is in the powers of thefe t wo fluids 
10 ~arry qff beat when they are both at the fame 
temperature j-and ha\'ing myfelf been a witnefs. 
more than once, to very alarming confcquences 
which have refulted from the u(e of what was called 
a. Irpid hllllt, I cannot refill: the inclination I feel 
to avail myfelf of tbis opportunity. of calling the 
attention of medical men to a circumiblnce which 
is. moA: undoubtedly, of very fe rious importance. 

\Vhen we go into a bath at the temperature of 
about 96 degrees (which is blood heat) tbough t~e 
water at firft m:ly (cern warm to us, and even hot. 
yet it is not capable of communicating much heat 
to us, for our bodies being at the fame: tcmpern .. 
ture, except it be perhaps at the very furface of 
the lkin (where the nerves of feding are moll: plen­
tifully dinributed) there is no reafon why beat 
Ihould pars out of lhe water into us; but if tbe 

water 
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\\'lIter be. only a. few degre:es bc.low the: temperature 
of the: blood. though it may fcc:! warm when we 
firft go into the batb, yet that fenf.uion will roon 
be: followed by one of a \Tery different nnture; nnd 
the water will carry off heat \'ery rapidly from the 
furfacc: of the body. 

A rapid cooiiJl:g of the body. by cllrryi~g off, by 
:.. mechanical procefs, the heat generated in the 
body bt the: aaion of t he "ifni powers, may, or 
may not, be ad,,,j,fe:..blc: in c.ert:..in cafes. Tha t is 
a qucfi ion of nice: difcrimination, and one upon 
which I am perfeCtly fc:n6blc thnt 1 nm not quali­
fied to decide: but I mOl)' be allowed to point nu l 
phyfical confc:quc:nces. not ver), obvious, nnd COIl­

fequently not likely to be fubjefts of medi tation 
and iOl"Cfl:igntion, which ough t certainly to be 
rightly undcrftood. 

There is one obferv:uion more refpe8:ing teptd 
and temper-ue baths, which appears to me to 
be defe:n·jog of particular attention, and that is, 
the natc of ina[J;01J in which a perfon commonly 
remains in (uch a b:l.lh, and the probable con(e­
quencc:s of inattion under (ueh eircumfbncc5. 
Swimming is univerfally allowed to be an whoJe­
fome exercife, and there are few in{bnces, I be~ 
Jievc, of hann ariGng from it, e\'c:n when the water 
h:u been at a much lower temperature Ih"n I hat 
of the blood; but J am fur from being of opinion 
t hat remaining in the water, without any mu(cu­
Jar exertion, would be found to be equally condu~ 
ave to bealtb. 

Cold 

• 

• 
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Cold baths are perfe8:ly different from bot baths", 
and tepid batbs, arid the intention of the phy­
fician in ordering them is alfo different. J am not 
prepared to explain the phyfical effeCts produced 
by a momentary plunge into cold water; and mucll 
lefs to gi·;e an opinion refpe8:ing t he falubrityof 
the pracUce of cold bathing. or of its ufefulnefs as 
a remedy for certn.in difeafes. 

But to return from thefe {pecubtions to more 
intereA:ing details-to the refuils of aCtual expc:r­
ments.-During lhe thirty-five days that J con­
tinued to make daily ufe of n. warm bath. 1 made 
a number o~expcril1\ents on myfelf, in order fuUy 
t o fatisfy my own mind on {everal important points, 
rcJpetling which I frill had doubts remaining. 
Some of thofe experiments were certainly fOO 

h:l zardous to be reconcil(!d to fober good fcnrc, 
and to t hat prude_nt attention to the preCervation 
ofheahh. which every wife man would be aChamcd 
of neglecting, tiut though I may be blaru~ble 
for my temerity. and may e,'cn expofe myfelf to 
ridicule by making a di[covery ot my ra'(hnc[s ; 
yet I am [0 deeply imprelfed with the importance 
of tbe rcrults of Come of my experiments, that I 
cannot rdram from laying them before the public. 

Havinglong~ntcrt:l.incd an opinion, thar Ih(' moO: 
effeCt:uru means that c:tn be ured. to prepare the 
body to {uppert, without incom-enience~ and wi\h­
oUt injury, thofe occafional cxpofures to cold , Lo . 
which e\'ery perf on is liable who inhabits a cold 
country. is. by a proper application of .rarmth. aDd 

7 withou~ 
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withou t the fatigue of violent rnufcuJar exertion, 10 

bring on, and keep up fo r :l cen:iin t ime. at certain 
inten-als, rucb a full, Ilrong, and free circulation 
and perfpiratioll. as Ihllll effedw.lI), remove~ lrom 
time 10 time. :111 thOle gradual cOn(Mions :lnd 
obflruCtions Which chilling cold 11:11 u~lI)' p[odutcs, 
and give :l new impulte to thofe n8:ions in whlell 
!tfe, health, and fire-ngth conlir,; I imagined thai, 
if this opin ion was well founded, Ihe ule of the: 
wann oolh, innead of rendering my habit more 
dcliClte, and making me morc liable to lake cold 
on expofing myCclf in the cold air, I filould cer­
tainl), lind myfdf ftrcnglhcnl'd by it, and my con­
Ilitution rendered more rabun, 

T he fi ra. direCt proofs I had, that this ad\'l1n­
tageou~ change had aerually talcn place in me, 
were accidental; and it was probably that difcovery 
which induced :lnd c:nc('luraged me 10 expofe mr­
(el f voluntari ly to more revere lrinls, 

I h:tel. from Ihe lime of my fi rn arrival at H ar­
rowga tC'. becn in :t habit of retiring 10 my room 
to\urtis C\"C'ning every day, where I commonly 
{pent an hour or more in reading or wri ting. nnd 
as I ne\'er had any fi~ in my room, 1 frequently 
felt m)'fc:lf quile chilled by the cold of the e'·CA­
ing. AI tilis time I bathed on ly once in three 
da)'s; but after 1 had begun to go into t hc bath 
Ot:fore dinner, I foon foumi tlla[ J. was much lefs 
fl!nfi ble to the cold of the evening on thofe d3}'S 
wheo 1 bathed, than on thofc when J did not 
oolhe, 
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I t was the difcO\'ery of this intcrefiing faa 
which contributed much, and perhaps more than 
any thing elfe, to induce me to take the refolution, 
( which was confidcfed as very- vrolent and unad­
viCed)' of going into the bath every fccand day, 
and aftorwards every day. 

After 1 had continued to bathe e\'ery day far 
fame t ime, I no longer felt the fmallefi inconve­
nience from the cold of tbe ~vening, though 1 
frequently fat in my room with the windows open, 
when the weather was very cold and chilly, ' t ill 
it was fo dark that 1 could neither fee to read nor to 
write; and when I joined the company below, l felt 
myfelf in high fpirits. and neve.r wanted an ex­
cellent appetite to my fupper . My l1 eep was un- ;" 
difturbed and refrdh ing ; and every thing indicated 
the return of perfeCt health . , 

All thefe favourab le appearances having conti­
nued for fome t ime, -and findin~ my firength to 
increafe daily, I became more l'entu POus. and fre­
quently wcnt ou t :iftcr it W:lS dark, when the 
c\'ening was cold )lnd raw, and walked alone more 
than half an hour on the bleak dreaJ)' common, 
which lies before the haufe wherc 1 lodged (the 
Ganby Inn) to f('e ,if my conftitUlian was re:lIly fa 
much changed :t.S to enable me to Cupport tbnt 
t rial without tnking cold. 

I even returned on foot from the piny-haufe, 
acreCs the common, revera.l times, in t£lC e\'ening, 
l ightly dretT'ed, when a. cold wind blew o\·er the 
common, and after I had fufI'ertd much from heat 

10 
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;0 the theatre : but in n ne of thefe revere t rial. 
did 1 receive the [maileR: injury: [ never tOO 
cold, nor did 1 experience any fe\'eriffi heats,' or 
reflle(fnc fs, on goingJo bed after them. 1 call them 
freert trials; snd as fuch they wiil doubtlcfs be: 
confidercd , tvhen il is recolleaed f that when t ar­
rived :1£ Harrogate" I was tar from being in a good 
Ibte of health, ( ~aving ne\'cr reco\'cred from the 
dangerous illnefs I had bro".lght on myfclf fix Or 
feven years before in Bavaria, byexceffive applica­
t ion to public bufinefs) and when it is remembered 
that at the t ime when 1 was expoling myfclf in this 
mlnner 10 Ihe danger of tak ing cold. 1 was uling 
t he warm bath every day . 

Buf I nUl firmlt J>C,[uaded that it was to the 
" warm bath, that 1 was indebted for my ercape; 

and it is that perfualion which hd induced me to 
publiOt tbis account of .my experiment. 

J am very far indeed fromwiOling that myexam. 
pIe fuould be followed in' all poims.-AII the un. 
ndvif«l and impruden t details of the experiment 
may, and ought to be: omitted . It would indeed 
be more than imprudent; i l would be foolirh to 
rejX3t them. But I do realJy believe that all thofe 
who will be perfuaded to adopt the practice or 
warm bathing, in health and in 6ckne:s. ,·:iIl find 
the gtealeft and rgoft permanent advantages {rom 

it. 
Were tht general and connant ure of the warm 

bath, by perfons in health, a new thing, I' Chould 
have tnlny fcruples in recommending it to the 

VOl., 111, ' co G public, 
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public, whatever my private opinion of its fa.lu­
brity might be. .But (0 many nations have prac# 
tired it for ages; and there are fo many who now 
practife it, and-what is very remarkable- one 
(tbe Ruffian) which inhabits the colden parts of 
the globe. lhat there cannot poffibly be the fmalldl 
;ea(on to doubt of its benefi cial effects . 

' ¥i.Ul regard to the plt"j a1lf effects that refult 
from the ufe of the warm bath, there never has 

. . ..been any difference of opinion. But llill , I am 
quite certain that the true luxury of warm bathing 
is Dot und~r[tood in this country; and till the 

onftrutl:.ion of our baths is totally changed, 
and a diffeitnt manner of uling them adopted, we 
never can enjoy a warm bath as it ought to be 
enjoyed. • 

As we mull allow, that in moC\: cafes,andJXU'ticu­
l:lrly in a mattcro(this ~ind, it is much moo:wife and 
prudent to adopt t hofe arrangements an~ improve­
ments which h:nrc been the rcfult of the experience 
of ages, than to fet down and attempt to invent 
any thing ne~; I think we cannot do berter than 
to rebuild fome of the baths which were left us by 
the ~toll)Olns . TIlt] molt: cert:!.inly underftood warm 
bathing, as well as any nation ever did i and if 
there pe :my thing in our climate which renders 

_ any dc:,,;alions necdfary from tbe manner cOrn­
Plonly praltif«l in confuutling baths in warmer 
countries, there is no doubt but thofe Juxuriou5 
,£o{eigners, who had poffcffion 'of this ifland for fo 
mlOY years, mull have found them out. The 

3 • plans 
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plans tbey' have .left u~ay therefore be adopted 
with (afety as modds f9f ou r imitation. • ~ 

1 am far from wirhing 'lo fee. the baths.of Dio­
clefian and CaracaJla rife up, in ,all their fplcnqour. 
in the neighbourhood ofLoQodonJfor I am wel~.w~re 
that the roagni6cc.nt and oftentatious exhibitions 
of a nation of conquerorsJ and flayes, would but 
ill accord wi th the manners of • frec , enltghtened, 
and induflrioU5 people; but ft-ill J cannot belp 
wifh ing that the inhabitants of th is in:md, and 
all mankind, might enjoy all t he innoccDt luxuries 
and comfortS that are within their reach •. 

I am even jealous of the poor Ruffian peafant; 
aDd when.! fee him enjoying the higheA: degree of 
delight and fatist3Ction in the rude cave which he 

• caUs a warm bath-without wHhing to diOliniih 
his pleafure-I great ly lament that fo ufcfuJ nnd 
fo delightful an enjoyment lhould be totally un· 
known to fo great a portion of tile human fpec ics. 

Who knows but that t.be poor Ruffiao, in the 
micUl. of his fnows-with his ' warm room. and 
warm bath-may not on the whole, enjoy qui te 3$ 

mucb happinefs ds the inbabitant of any othet 
country? And if this be re.'llly the caCe, whitt an 
addition would it be to the enjoyments of the in· 
habitants ofother,.rnore favoured countries. to'add 
the warm room, and warm bath of the Ruffian. to 
.all their local advaDbges J W hen I meditate pro· 
foundly on thefe fUbjects. it is quile impolflble for 
me . not to feel my hofom warmed with the mon 

-enthufUlllic zeal fgr the diffufion of that know· 
C C 2. ledge 
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ledge which ~ontributes to the comforts and en" 
joytncnts of life', 

Thtre is nothing rnOt'i intereftlng lh.n the re­
(uin of the ingenuity of man in the infancy of 

·fociety, before the light of [cicnct has elendcd 
his views, and increafed the number of tbe objc:as 
of his purfuit. Ever intent upon a few fimple 
mechilnical contrivances, the ukfulnefs of whicJ'l 
he continmlllyexperiences, all his thoughts remain 
concentrated on them. and aU his irfgeduity and 
addrefs .are employed in rendering them ptrfelt. 
and ufing them with agility and effeCt. When we 
examine the implements which favage nations have 
cont rived to provide for themfclves, almoft without 
tools, we fhall fee onc of the moll {hiking proofs 
to be. found, of the effects of perfevering indufi.ry, 
and long experience. 

No perfon of any feeling can contemplate 
the ~caf'loes. fnow·fuOl!st and hunting and fi.fbin&­
tackle of the North American favages, without 
experienc}ng t!.motiol'ls which it would be very 
difficult to defcribe: and the jDgenuity difpJayed 
by the Rufian peaJant'. in the conflruaion and 
management o~ his warm bath" is not lefs\llrik­
lng, 

W ithout any knowledge ci the principles of 
pneumatics, bYWonatics, and chemiftry. he has 
proceeded in tbe fame manner, precifely, as he 
would ha\'e done, had he underftood all thofe 
Icieoces; and without money, or the means of 
purchaiing any thing of value, be has contriv~ 

wid .. 
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with the rude m:ueri:l.ls, of no value, which-he 
finds lying about him, to conl'lru& an edifice in 
which he enjoys, in the moil lompltte manner 
POllibf.' all lhe delightful fenfations which rtfult 
from of the mon rational pleafures, of the mon: 
refine . and luxurious nations. And if fuunty ih 
the poffeffion of nn advantage adds value to it. 
how much grt-2te: is the fecurity of the Ruffian 
peafant in the enjoyment of his luxuries. than the 
rich and effeminate in the polfeffion of theirs?­
Nothing is more crucuJatc:d to fill us with wonde.r 
:l.nd admiration than to fcc how the different litua· 
tions of man, on this glob~. have been equalized 
by compcnfations ! 

The warm baths of the Rl\ffian peafllnu have Co 
often been defcribed. that I dare not take up the 
readers time unneceffarily by given a particular 
:lccount of them. TIley are. as js well known, 
what arc called vapour baths ; and AS thofe who 
buiW them are much too poor to afford the cx­
pence either of boilers, or bathing tubs, they arc 
heated in a manner which is equa1Jy ingenious and 
economical. A parcel of fiones are heated upon 
a wood fire made on the ground, and when thefe 
fiones arc: hot. water or fnow is thrown on (hem, 
and the fteam which is produced, rifes up aod oc· 
cupies tbe infide of the arched roof of the cave 
which conR.itutes the bath. ' 

Tbofe who enjoy the b~th. place themfclve5~ 
cxtendtd at full length, on a bed compored of the 
(eqaU twigs lUl.d leaves of frees, on hurdles in the 

G03 form 
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form of £helves, placCd round the cave, under its 
vaulted roof, and above~ the leveL of the top of. 
the door way. • 

From this (hort defcription it is evident, that 
tqe air QCcupying the top of the cave, and which 
is heated by the .!learn, being rendered fpecifically 
~ghter than th.e cold air without, by the beat it 
has acquired, will remain in its place, even though 
the entrance into ·the cave {houJd not be pro\fided 
with a door. A few branches of trees placed 
ag:tinft the door-way would break the force of the 
wind , jf any were flirring, and the bath would 
remain as wattn. as Ibould be requi red, for any 
length of time, even in the moO: (c\'cre froft of a 
R uffian winter. with the expt:nce of a ve()' fmall 
quantity of fuel. 

\Vere I alked to give a plan for a warnl roth, 
by a friend who bad full confidence in my abilities 
to execute fuch an undertaking with intelligence, 
1 fhould adbpt , wi th Jjttle de\'ilHion, all the prin. 
ciples of the Ruffian baths. 

The bath room Olould be built of bricks; and 
fhould be covered above by a gothic or pointed 
dpmt; and the entrance into it J1!ould not be 
through the fide . wall s, but through the pave­
ment. by a flight of flr:ps from below. The walls 
Jho\lld be douQle, the inner wall being made as 
t hin as poffible, and the room (bould be lignted 
by th ree: or fodr very (mall double windows of 
filIgle p:u>cs of glaf, fituated jull bclow the [pring 

9i 
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of the dome, which might be at tbe height of 
feven or eight feel abon: the p:tvemen~ . 

A s the (double) wa.lls of tbe building would be 
of Tome confideruble thickne(~, and as the win­
dows ought to be fniall, and double. it would ~ 
very eafy to confiruC\: them in fuch a manner that 
a perf on from without !hould nol be able to fee 
any perfon in the bath, even though they were 
t-O gel a ladder. and attempt (0 look ' in :n the 
window. One of the windows ihoulcl be made to 
open, in order to ventila'te the b.1.th. I 

The inlide of the walls, and dome of the bath 
room Chould be plaiftered. and afterward well 
painted in oil j-or, (what would have a neater 
and 1110re elegant appelnnc:e), they Olight be lined 
with D utch tile. 

The pavement might be made of any kind of 
flat llones. or of bricks, or tiles; or it might be 
conftruCtcd of (tucco, well l'r-ll,nted io oil. ~nd it 
might be covered with malting. 

If ornament were required. 1 wouJd place a 
figure of yefua. hoMing ao Argand's lamp, on a 
pedeftal, on one fide of the room. This pcdc(b~ 

. which fhould be large in proportion to the figure. 
fllould be: made of (heet copper, and painted of a 
bronze colour on the out fide. ~rhe cavity within 
it OlOuld be accurately e10red on every fide, in 
order that it might occafionaUy be fiUctI witla 
Iteam from a boiler fituated without., 3l1d ufed as 
a [love for warming the room. 

The 
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T he .important object had in view i!1 , mak.in~ 
t he entrance- into this bath from below (the pre~ 
(1:r\ration ~f the warm air in the room) might. be 
?ltta.ined equally well with the door placed on one 
"fide of the room, provided the door wtre made to 
open immediately into a narrow defcending vaulted 
gallery, fumiibed with a good door at the lower 
end of it. " 

The top of the door at t he lower eod of this 
gallery lhould be two or three feet below the level 
of the bottom of the door at the top of it, which 
opens into tb~ b~thr 

By fe lting both thefe doors open; and at the 
fame time ,opening one of the windows of the 
bath . all the warm ~r in it, below the level of the 
window, will be forced out, in a very few mo­
ments, and the room will!>e ~ompleteJy venti, 
lated. 

Jf the entrance be made through tbe fide of tbe 
room, in the manner juO:. defcribed. this will ren~ 
der the form of the room mote fimple. aDd mor~ 
elegant. than if the paifage into it wer~ froql be, 
low, through the JXlveQ1ent. 

Jf the pavement of the bath be on a. level, or. 
ne:uly on a level. with the funace of the ground, 
~he entrance into it muft, neve:rtheJefs, come from 
~ lower place: If the door leading into the bath 
be (itu:lted at one fide of the room, the vaulted 
gallery, with which it cOmn\unicates, Jl'Iull--de~ 

fct:nd below Jhe level of the furface of tbe.,pound~ 
p,nd a pa{[a~ Pluft pc opent:d from wittioQt, itt 

order 
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order to arrive at the door which rI)uA. dofe J-his 
gallery at its lower extremity. • . 
. A n.e~ boiler fhould Pc placed under the b~th, 
in a vault~ room, and the: {make from the elared 
fire.pl3ce of lhe boiler Ihould be mn4e to circulate 
in fiues uncler the pavement Qf the bath, Denr 
the walls of the room. in which p3l't the: Fvcment 
fhould not be covered with m;ttting. 

A h:nhing tub fhOl-lld fbnd on one fide of the 
room, a'ld oppoGte to it fhould be placed a bamboo 
or can~ fapha t covered, firO: with a foft thick 
blank.et, and then with a dean (heet , thrown 
ovt'r it. 

The bathing tub. which might be of the ufual 
~irpeI}Gons, (bould be placed on a pla!form of 
wood. CQYcl'('d with {heel lead, about feven or 
eight feet (quare, and mired fix or feven inches 
above the pal·cment. This platform {bould be 
flat, and ne~rly horizonlal, with II border alI 
round it, about two or three inches high, and 3-

Jeaden pipe at th~ lowe{\: part of it, to ~:lrry off 
the water Ih~t happens tq fall on it. 

The lend fhould be covered by thin boards, or 
by a loofe piece of m!ltting; qnd '" c~ned ch:J.ir, or 
~ £tool, Q:lould be placed on the platform, bJ the 
fide of t~e bathing tub. I\. pip<; fhould be pre· 
pared for ~mitting cold wa~er into lhe b.1thing 
iub from i1 reCfrvoir fituated wit!lOUf the bath; 
!led another for ~rinJ;:ing nom infP it, to heat it. 
frolll.be lleam boiler. Thm Ihould likewir~ be • 
. wane 
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wafte pipe for carrying off l~e water when the 
bat1ling tub is emptied. 

The bathing tub fbould not be. fet down im: 
mediately upon the lead which coyers the plat .. 
form on which the tub i!i placed. but Olou ld be 
mired eight or tcn inches aboyc it. in order tbat 
the air may paCs frecly under the boltom of the 
t ub ; and th!!.t there may be ra:om to come at tho 
I~. to waOl it. and clean it, in every part. 

A bath conftrucred in t he manner here defcribed 
might be kept conftantly warm, all the year rounds 
at ':1 very (mall exptoce for fuel; and ici that caCe, 
h would always be ready for' ufe. 

It is equally well calculated [0 [erve as a warm 
ai r-bath ;-:15 a "3pour-bath i-or as a warm water­
bath ;-:md when it i~ u(ed as n water-bath, the 
.. if in the room m3Y be made either WaIm) or tem­
perate, nt plcafurc. 

This laft circumftatlce ] take to be a matter of 
the grtatel1: importance; for nothing Curdy can 
be more dir.-lgrceablc than the CcnCations of a per. 
fon, on getting out of a I ub of warm water, and 
fbnd ing fhivering wilh cold, till he is wiped dry, 
and drem'd; and 1 CannOI belp fulj>eCling, that 
fuch a fituJ.lion is llS dangerous 11S it is unp1ca­
filor. 

t :un much inclined to th ink that the w1.rm 
. Ir-barli. with occafional walhing with w:u-m wate r; 
will be found to be--not only the rnoft pleafam, 
but alfo the moft wholefom.e of any j and if that 
Qloukl be the cafe, no building could anfwcf fof 

thllt 
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that purpofe in this countrr--{where the tempc.m .. 
ture of the :umofpherc is alway' fo much below 
that which would be Wllnted) unlefs it were .con ... 
ftru8:ed on principles fimilar to tbore, pn whiCh, 
the pl1rwbmoe defcritxd is founded. 

Hoi air Inay at any time be procured in any eli. 
m3.te, but s large mafs of air moderutcly :l.Cn1 
tqlWll] warm cannoc be prtftrVtd in :l 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, :md fman double windows ,of 
the bath, which 1 howe recommended, will pre ... 
ven t the coo/ill! of the air in it; and the fonn of 
the room rcndcl'1 it abfolutcly impoffible for the 
cold air of the :umofphere, either to mix with thllt 
wann air, or to jqrct it (Jtlt of;11 pIau, 

l[ it be required to mix lleam with the ai~ of 
the room [0 render it moin, that may be done by 
laying a fi.eam lube for that purport:. from the 
boiler, into the room ~ or it may be done in :l man­
ner fiill more refim.-d and luxurious. by having 3-

{mall portable boiler for that purpofe, heated by a 
fpirit lamp. or a common tea urn, heated. or mther 
kept boiling, by an iron heater j or a. common 
tea-kettle heated by .:1 fpirit lamp. might be mado 
ufe of. The water might be brought in, already 
boiling hot. and if a quantity of cloves, or other 
{pices wecc mixed with it, the room would be 
filled with the moll. grateful. and moll: {alutary 
'perfumes. By burning {weet fctnted woods or 

aromatic 
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_romatic gums ana rdins in the room, in a [mall 
chafi ng difh filled with live coals, the air in t he 
room would be ptrfumcd wit h t he moft pJeafant 
aromllt it odoun, 

T hofe who are difpofed to (mile at this difplay 
of ea!lt:: rn luxury, would do well t o relled: on the 
fu rns they expend on what thry contider as luxuries; 
and lhell compare the reaJ and hannl¢ enjoy. 
ments derived from t hem, wit h the rational and 
innocent pleafures here recommended. 1 would 
a tk. them, if a fu.tcfman. or a fold ier, going from 
t he refreOting enjoyment of a bath (uch as I have 
defcribed. to the fen:lte or to the field, would. in 
t heir opinion, be lefs likely 10 do his duty. than a 
perron ,whore bead is fined, and whore fllculrie!i are 
deranged, by the fumes of wine. 

lijfClIIliJQ(Y is no doubt vc:ry defpicable, efpe. 
cially in 3. penon who aJpires to the charaCt:er and 
virtues of a m<ln; but I fc:e no caufe for calling 
any thing rjJ~minQIt. which has no tendency to di· 
mi niOl either the ftrength of the body ;-thc: dig. 
nityof femimenr i- or the ' energy . of the mind. 
I fce no good reafon for eonfidering thofe gr.lteful 
arom:lIic pl:=rfumes, which in :lll ages have been 
held in f\,lch high efiimation, as a lefs elegant, Of 

lefs rational luxury th:m fmoaking tobacco j Of 

fl uffing the norc: with fnuff. 
Having givc:n :\ fl ight lketch of a bath on a 

fcale of l1lug'lificence :lnd refinement, which will 
not Cui t every perron's circumllance i and may not 
accord with every perron' s, tafte, 1 will HOW give 

• 
$ ILnotbtr 



£!ISAV %111.) of Warm Batlting. 445 

anothtr on ;l Icrs expenfi\'e, and more' mooe1t 
pbn. 

l..et a fmall building bt c'red:ed, J 4- fcet 5 inthcs 
, long. and 9 fee t wide, me.1fured l#i.thin, and 7 feel 

high j :h'id let it be divided into c!'quII rooms of 
9 fect long, and 7 feet wide each, by a partition 
wall ,of brick 4i wide, or equal in thicknefs to the 
width of a brkk. Let the outfide l\'311 ~ of this 
little edifice be dou ble, the two W'aJls being cull 
the width ofbti,k in thicknt(s, and tile "oid fp::u:e 
between lhem, being Iikc;(O ife of the fame thick~ 
nels, viz.. :tOOtH 4t inches. In order to fl:rengthef1 
thefe double walls, t hty may be braced and (up-­
ported one againfl thc other, by uniting them, in 
different part s, by fingle bricks, l,id aCTofs, with 
tbeir two ends fixed in the two walls., 

I nftead of a fl oor of boords, thefe two little 
rooms fhould be paved with 12. inch tiles, or l1a.t 
fionts, laid in fueh a manner, on thirr parallel walls, 
( 4{ inches in Ihicitnefs) as to fo rm horizontal flues ~ 
under e\'ery patt of the' pavement; 

There fhould be no door of comnrunication 1» 
twecn thefe rooms, but each fhould have its fepa. 
rate entrance from without. by a door opening d(~ 
redly into a. feparate narrow defcending co\"ercd 
gallery. Thefe two dOOR (llouid bo pJaced on the 
fame fide at the building, and their two fe~ratc' 
defcending galleries mly be parallel to each other,. 
and may indeed be covered by the fame roof! 

They may together .. form one gallery! divided 
ioto' 
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into two narrow ~ palTages by a thin partition walJ~ 
conflrutl:.ed with bricks_ 

A (mall porch at the bottom of the gallery 
·fllould be common to both paffages, but each paC­
fage ihould, nevcrthelers, have its feparate door, 
at its lower extremilY, where it communicates with 

the porch. ~ 
The. top of the door-way of this defcending paf4 

{age, at its lower extremity, mufi be at leafi one 
foot below the level of the pavement of the rooms. 

This p:Ufage Jnay be furn iihed with a flight of 
fieps; pr its defcent may be made fo eafy as to 
render fieps unneceffary_ 

if there lhould be no natural elevation of 
ground at lund, on which this bath can conve­
niently be fiLuated, a mound of eart h mult be 
mired for that purpore; otherwife it will be necer­
fary that the porch at the end of the gallery fhould 
be {ituated 7 or 8 fee t below the furface of the 
gropnd ; for it is indifpenfably necefiary that the 
entrnnce into the bath I'hould be by an njteHJ, and 

• • in a (overed gollery_" 
_ The building may be cov.ered with a . thick 
thatched r"of, wbich will, on fome accounts, be 
'better than any othel:; but any other kind o£ roof 
!\I.,ill a..n(\\'C.r very wetl, provided it be tigbt; and 
.that ,i1 quantity of ftrnw) or of chaff, or of dry 

leaves 
• 1f the entrance-into the bOIiCe. 01 poor cottagen were-con-­

tftroa.t.to'll- (he WrIt priaeipl,:" this 6mpla .cOl'ltrh-aau .. oold 
\Uvc\!hcm.orc dwa half their txpcaccs for fuel. ia cold wea· 
\her. • 
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Jea,'es be 1a.id over die ceiling of t he- two fmll l 
rooms, under the roof, to confine the he:lt . The 
-o:iling of the rooms Olould be hahed anti plair. 
tcrttl . and the walls of the room fhould be plair .. 
ttred and white-wa[hcd. 

" 'At J:he end of onc of the rooms Oppo61c to t he 
door, a bathing tub fuould be placed; and in the 
ot her a caned fof:... 

The oothingtub fuould be phced on:\ pJarfom\ 
7 feet (quare, (wcred wilb fiteer le3.d. :lnd miCed 
about nine inches abo,'c tbe level of the: p;1vement. 
This platfonn fhould have a rim aU round it . and 
:l pipe for arrying off OUI of lhe room, the water 
tll!lt accidentally falls on il. 

The oothing t ub Cbould be fupplied with cold 
water from a rdervair (a common ClOt wil1 an .. 
(wer perfeCtly well for that ufe) wllich lhould ' 
£land without the· houfe . 
. The water fhould be ad mitted cold into the 

bat hing tub, and fhould be warmed in it, by 
me:ms of fteam, whicb may come from 1\ fOlaIl 
ficam-boiler. which Ihould be filuated wi thou t 

1.he building, and ncar to tbe rduvair of. cold 
waler. A COl:tU open Ihed, made againfLone.fidc 
of the building-that fide of it which is oppo6\e 
to the entrance gallery-may cover both tbJe 
boiler 3nd the rcfcrvoir-. The boiler, wh icb need 
not b~ made to contain more than fix or eight 

'gn110ns, Ihould be well fet in brick .. work, 3J1d 
well covtred onr with bricks, to prevent tbe lofs 
of be:\£. which wduld re[uk from an)' part of t be 

boiler 
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boiler being expoCed naked to the eo14 air of the 
atmofphere. 

T his boiler lhould be (0 fitted up, by meaDS 

of a ball-cock, as to feed it(elf regularly with wa· 
"teT from the neighbouring refervoir. 

T he boi ler fh6uld be fuirilfhed ,11th a (afety 
valve, opening into the OJX'D air. and with a tuO'e 
for conveying fieam into the bathing-tub. Thts 
tube. which may be a common leaden pipe, about 
half an inch in diameter, diould be wound round 
with the lill: of coarfe cloth; ot with any Warm 

co\·cring of t-Mt fort, to confine the heat4 
This fream tube Chould rife up perpcndiCtllarry 

from the boiler to the height of eight or ten 
inches above the level of the ceil ing of the bath­
room, and Ol ould fhen be bent tow3rdS the 
building, aud made to enler the roof of it. and 
then to defccnd perpendicula.rly through the ceil­
ing of the bath-room, and enter the! bathing-tub. 
l ts optn end fhould read; to within an inch of 
tbe bottom of the tub, ~nd a little above the 
le\'ei of {be top of the tub there lhouJd be .. fteam­
cock. by m¢ns of whicb the paffggc or the fu:am 
through tll iteam-tube, and into the water in 
tbe bathing-tub, may be regulated. or prevented 
cntitely, as the occa60n may tequirc. • 

There may be i lhort branch1 61. at eight 
inches long, inferted into the iteam-tube fun de­
fc.ribed. wbich branch \\IilJ {cl've for admitting 
fte:u:n into the room when it is deligned to be 
\aCed as a fteam, or vapour-bath.- ffi !bart 

branch 
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br.lncb mu{\; of coune be furoi(hed with its own 
fepmtt fta.m--cock. 

The fmoke from the (clof"') fire-place of lh~ 
boiler mu!\: be made. to ci(culllt~ under the )XlV(.. 

ment of tbe two room) of tbe bQth~ in th~ fiuts 
conftruCtcd for th:Lt purpoCc., before it is (ulft(ed 
to pa,fs off into the dlilIloey. 

The chimne)' fhould lland on the outfide of 
the building. and be made to Jean againO:. Bod bt 
fupported by the , .. II of tile building. There lhould 
be a damper in this chimney. 

Each of t1l'e fro>ll ,0001' lhouJd be futnifh~ 
",ith a fmall double window) each window can .. 
fifi.i.ng of qnc large pane of pafs. :lnd being nude 
to open by meam of a hinge, pl3,ced on One fide 
of it. 

Thefe windows iholdd be pbced a. near the 
ceiling of tbe room as poffible, in order to fA .. 
c.ilitate the perfea and fpcedy ventilatioD of tbe 
bath~ The infide windows may be .placed level 
with tbe infide of the waIl of the houfe J and the 
outGde window level, or flufhJ with the outfide ~ 
wall. Eitber the infide windows or lllc outlide 
windows fhould be made of ground 6l of wa,'}) 
glafs, in order that a perfon in the bath may not 
be exp<ired to being feen through the windows. 

T he IWO {=II molDS may be dillinguifhtd by 
calling one of them the ".'i:~,.""" and tht other 
the drdfl"IMllHi"J; 

Jf it be TCquired to heat the two tooms 1ft :l 

~ Olort tim~ the 04l'- with vapour, and th& 
Ven •• ln. II H other 
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other with dry air, equally warmed, and perfe-aly 
free from all difagreeable falt Us, 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 horizontaUy 
under the fopha in the dreffmg-room, and let a 
fteaQ1.pipe from the boiler be laid into it, with 
another pipe for carrying offthewaterrefulting from 
the condenfalion of the {leam in it. By admit­
ting {learn into this tube, the air in t he room wiil 
foon be wartned, without any watery vapour be­
jog mixeU with it ;-and by admitting fi:c:un into 
the bath-room, and allowing it to mix with the 
air of that room. a ,'apour-bath will be formed, 
and in a very few minutes will be ready for 
ure. 

A (mali quantity of cold water m:ly then be 
admit ted into tbe bathing-tub, and the fteam being 
turned into it, it will foon be made warm enough 
to be ured for wafhing, after the fteam-h:!.th has 
been ufed . 

The paff":&ge from the bath-room into tbe dref· 
ling-room will be attcnded with no danger from 
cold; and it will be found very pJeafant to drefs 
a.nd repore in a W:lfm room. where the air is pure, 
a.nd not charged with vapour, after coming out of 
the watu. or out of a vapour-bath . ... 

If there fhould be any --,pprchenfion that either 
tbe bath-room, or the dreffing-room, might be 
100 much heated by th"e {moke from tbe~ boi1c=r 
paffing cOntinually through tbe flues under the 

pavement" 
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pavement, a canal, fumifiled with a damper, lead .. 
ing from the clored fire.place of the boiler imme· 
d iately into the chimney, might be made j and 
whenever t he pavement lhould become too hot, 
by opening this canal the (moke would p3fs off 
immediately into the chimney by the fhorteft . 
rood, and the pavement would receive no more 
heat from it. 1 think it would in all cafes be ad4 
vi fable to take this precaution, in conll:ruCting a 
bath on the principles here recommended. 

fi ut 1 mult haften to finHh this long ditferta­
tion; and I Chall conclude it with a few palfages 
from a modern traveJler (M. SAVARY) who may 
be confidered as being well qualified to give an 
opinion on the fubjet\. in qudlion . 

Speaking of the nuDner of uftng the warm bath 
in Egypt, J,e fays, "The bathe" here are not 
" impnfoncd, as they are in Europe, in a kind of 
" tub, where one is never at onc's eafe. Extended 
n on a cloth fpreacl ou t, with the bead fupportcd 
If b)' a fmall cuOlion. they can Ilrctch themfc:lvcs • 
to freely in e\'ery po{lUft, whillt they lie quite at 
u their cafe, envc:lloped in a cloud of odoriferous 
" vapou rs, which penetrates 111 thei r pores. In 
" Lhis fitu:ation they repofe for [orne time, till a 
" gentle moifture upon the tkin appcan, and by 
c. degrtts ditfufes ilfelf over the whole body. A 
.. fef\-ant then comes and maJJel them (as it is 
" called, from a word in the Arabic langu:lgt. 
" which fignifies /0 /Ol4O), n.. Jtli~Mf ",lZlIur.) He 

H H ~ " (cems 
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U feen;ts to knead the flc.lh .. but without cau6ng 
U the fmallcft pain; and when that operation is 
.. ended, be. puts on 3 glove, made of woollen {luff, 
Ie .and f\lobs th~ ~in for a confiderable lime. . 

" During the wbole of this time the [wcat con­
n unucs to be JiIloft profure; and 3. confiderable 
.. guantit¥ of fcaly matter, and other impurities. 
Ie whicb obfuutl:ed tbe pores of the 1kj~ are x.c­
" moved, and the {kin becomes quite foft, and as 
" fmootb as Catino 

." \>Vhell this operntion is ended, the bather is 
u conducted into a daret, in which there is n cif­
Ie tern, fupplied with bot, and with cold water, 
I< which comel into it through two fep&ra.te pipes, 
U each furnj(hed with a brafs cock. Here n l:ltbcr 
" of perfumed Coap is poured over him . 

• ( Afler being well wafbed. and wiped, a. warm 
" fllcct is ,wrapp«l round hi m, 300 he follows tbe 
,. attendant through a lQng wind ing paffllge into 
f< ao uternal and more fpacious apanme.nt. This 
;' tr:mfition from heat to cold produces no dif­
~ a,greeahle fep,fatiom, nor any ba.d confequences. 

U III this airy apartmcut a bed of rcpofe is found 
" prel)ar~, ond frdh :UlU dry linen is brought. 
U A pipe is alfo brought, and coffee is ft!rved. 

" Co~ning out of a. hot bath, where one was 
" furrounded by a cloud of warm vapours till the 
.. fweal gulhtd from e"'ery porc. and. being tranf­
" ported lotO t~e fn:J: air of a fpacious apartment, 
If tbe brufi: 4ilates. snd Oue breathe5 with vclup- . 
"tuoufncTs. The pores of the body- being per-

u Cemy 
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" feruy cleaned, and all obftruCtions removed. onc 
" feels 3$ it were regenerated ; and one experiences 
" an u niverfal comfort. The blood circulates with 
" freedom, and one feels as if difengnged from an 
60 enormous weight, with a fenfe of fuplenefs and 
II lightbefs. which is as new as it is delightful. A 
" lively fentiment of exiftence diffufes itfelf m"er 
" the whole frame, and the fou l3 fymp:lthiziog in 
u thefe delicate fenfations., enjoys the moil: agree­
C( able ideas" The imagination, wandering over the 
" univerfe. which it embcUilhes, fees on every fide 
" the mon enchanting piaure.s-.every where the 
CI image of happinefs ! 

" If the fuccdiion of our ideas be the real mea­
" fure of life. the napidity with which they then 
II recur to the memory. and the "igour with which 
" the mind runs o\"er the extended chain of them • 
.. would induce a belief, that in the two hours of 
" delicious calm that fucceeds the bath, one has 
u li\"ed a number of }'C3.f5 I" 

liND OF TUJ THIATJiENTH !SSAY. 

H H 3 

, 



· . 

ESS A Y XIV. 

SUPPL£MEwrARr 08S~R'ArJONS 

tlLATIJla TO 

THE MANAGEMENT 

" 
FIRES IN CLOSED FIRE·P LACES. 
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NeujJily oj keepiN! lite dOOTS of tlofed Fire-plaus well 
doJed; and of regtl/ating the air that is admitJed into 
Ihem.-Auolllll of Jome experimenIJ, which fht'U.led, 
ill a jJriJcing mamlcr, tlte YC') great importanu of 
thoft prtcautions.-A mel hod is profXJJed/or prevtlll­
illg Ihe pafJage 0/ cold air illio the largtfire-plaus 
of Brewholljt Boilers, DijliJ1ers COPP"·s. Slta11f-EII .. 
gine Boilers, &1c, while Ih~y arefe~dillg wilh (oals.­
Bad conjeqllencts which hlult Irom overloading 
d ofed Fire-pious willt INel.-Computations, which 
flew, ill ajJrilung manner,thevaji advantages Ihat 
/hal will be derived Jrom the ufe of proper care and 
(llIeHtion in the managemml '.I fire, 4Jld in tne di­
rl'8;on and tfon011ly of tqe )1(01 tuhich rqults fifUR 
Iht ,omb/~/IJo'J 0/ /1It!. 
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Of I}ll Mmtngmlt1fl of FiTts in tloftd Firt.-pliltes, . 
T HOUGH I have alreadr montioned, more than 

once, t he necdiity of pl'eYcnting the entrance 
of air into a c!ofed 6rt-place. by a.ny other plffilge 
than by tbe rtgificr of tbe alh.pit door. and h:m~ 
fuongJy l('Commended the keeping of the door of 
the fire-place conftantly elored; yet, tLS I have fUlce 
found that thofe precautions are even of more im~ 
ponance than 1 h:lCi imagined. 1 conceived that it 
might be ureful to mention the fubjefr :again, and 
give.an account of the reries of experiments, from 
the rdults of which ( have acquired new light in 
refpeB. to it. 

In fitting up a large Olallow cLrcuJ:ar kitchen 
boiler (one of thofe I put up in the kitchen of 
the bou(c formerly occupic:d by the Boord of Agri­
cuhurt) J made an experiment, which. though it 
appeared to me at the time to have fucceedcd per. 
feCUy, led me into an error,lbat afterwards enuCed 
me a great deal of cmb:uraffment. I conn.rua:ed 
the fire--plaee of the boiler, of a peculiar form, for 
the exprefs purport of bHrlfillg lIlt [lnolte; imagining. 
t hat if I could fucceed in that :lttempr, 1 thould 
not only get more heat from any given quantity of 
cools, but alro, that the narrow horizontal canal 
that. carried off the fmoke from the fire-place to 
the cbimney, would be much lefs liable to be 

cboaked 
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choaked up by foot o.r dull. T he fire-place was 
m:Ld~ rather longer than ufual; and neaf the farther 
end of it there was a thin piece of fire-ftone, placed 
edge-wife. which run quile acrofs it, from fide to 
fide. a. fpAce being left about z t inches wide, 
between the lower edge of this flone and t he bars 
of the grntr-. while the bottom of the boiler rcpoCed 
on its upperedge. 

From thisdefcription it is evident. that the flame 
cf the burning fuel, after riling up and (lriking 
:tgainfl that port of t he bot tom of t he boiler which 
was Gluated over the hither part of the fire-place~ 
mufi: neceffarily paCs under the lower edge of the 
ftonejuft mentioned, in order to get into the canal 
leading to the chimney; and I fa.ncied. th:!.t by 
u.k.ing Ctlft to keep that "nrrow paJ!aK~ conthl.Otly 
occupied by red-hot cools, the fmoke, being forced 
to pars through between them, would necetrarily 
.ue lift, and burn, This aCt:uall), happened ; and 
when llerra fmaiJ opening in the door of the firc­
pl~. to give admittance to a little frefh air to f'a.~ 
cilitate and e~cite the combuftion, the t\:une be­
came (0 exc~ingly vivid and c1enf, that I promifed 
myfclf grc3.t adv:mtagcs from this new arrnnge­
ment, 

Being foon arter engaged in putting up a large 
(qu:trC boiler in the kitcben of tbe Foumlling Hor~ 
pitf1l~ I thrre introduced the fame contrivance j _ 

but how great was my furprize on finding, tbat 
ItOtwilltfbnding the extreme vivacirr of lhe fi~ 
the cootcnts of the boiler could Dot be brought to 
~i1 .in lers time: than five hours! 'The fire.pla.c(", 

it 
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it is true, was [mall. and the bricklwork was new 
a.nd wet; but 1 found that the quantity of c;oals 
confumed was ruch , th:tt had there betn no eOcn­
tial fault in the confi:ruEtion of the fire-place. nor 
in the management of the fire, the contents of the 
boiler ought, notwithfunding thefe unfa,vourable 
circumfi:anccs, to have boiled in lefs than onc-third 
part of the time tnllt h3d been found ncceIf:lry to 
bring it into a fiate of ebullition. 

H aving waned two or three days in attempting 
to remedy the defea, of this fire-place, without 
cha.nging entirel}' the prinC"iplcs of its confuuc­
t ion i-<onccaling my difappointment from thore: 
who it was necdfary fhould have confidence in my 
full. by rtprcfenling 10 them all that had been 
done as being a mere experiment. 1 pulled down 
the work to t he found:uion, and c:lufed it to be 
rebuilt on principles which I knew could not f:til to 
fucceed, :tod wh ich did fucceed to the utmoft of 
my expeCtations. 

Though I ruminated often on this difappoint­
ment, 1 did nOI find out the real caufe of my ill 
{uccers for fome mon ths. This cJifcovery was, 
however, ::at length made, ::and in fuch a manner as 
to leave no room for doubt. 

H aving, as an experiment, conftru8:ed in the 
kitchen of the Military Academy at Munich, an 
=ppa~tus for 'the performance of :ttl the different 
procelfes of cookery, and ro ferve occaGonally for 
warming a room, with one and the fame fire, think­
ing that the principles of the invention might be 
employed 't'{itb "dVilnt3.~ in the connruCl.ion-of 
• • . • cott,e ~ 
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. cottage fire~places, on my return to t·bis country 
I mpdc the experiment at my Jodgings in Bcomp. 
ton-row, Knightfbridgt:; and, defirous of accom. 
modallng th.e contrivance to what 1 think oay be 
called a prejud.ice of Englifhmen. J contrived the 
machinery in fuch :I, manner as to render the fire 
lIijible. 

A fmall low grate was fixed in the middle of a 
large open kitchen fire-pl:u:c. and on each fide of 
it were fixed in brick-work two Dutch ovens, one 
above the other i the bottom of the lower oven, on 

· cach fKle. being nearly on a level with the top of 
the grate; and as each of tbe ovens was furrounded 
by dues. 1 had hopes, that by caufing the flame 
and [moke of the open fire to incline downwards, 
and enter an horizontal canal, fituated jufr behind 
,he fire, :lDd there to feparalc to the right :lOd 
Jefr, and circulate under the iron bottoms of the 
o\'ens, they would. by that means, be fufficicntly 
}leated to bak.e or to boil; and even if the two upper 
pvens Chould not be found to be fufficiently heated 
to perform I hofe procdfcs of cookery, I [haught, 
by leaving their doors open, Ihey might at leaft 
be very urei'ul, occafionally. for warming tbe roOm. 
alting in the mOnner of a German ftove: but the 
experiment w:u far from fucccedingas I exped:cd, 

The current of flame and (make which a.rore from 
the open fire, was, without difficulty, made to bend 
its cOUlfe downwards into the canal deRined 1'0 re· 
(e\\'e it, and to circulate in the fiues of the o,-e:nsj 
bUI, to my aftoniOllncnt, I foul).d t hat the o\'em, 
infu::Id of being heated, were barely warmed: an 

9 accident 
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accident. however, very fortun:tte1y for me. dif .. 
covered to me the rc:al clUfe' of the il1 (ucceflS of 
the experiment.-l'hrowing :l piC:(le of paper on 
the top of the cools that were burning in the grate, 
in order to fee if dt whole of the Iargellame which 
] knew the 'paper mull. produce. would be drawn 
downwards into t he horizontal opening of the ca~ 
nal, fituatc:d behind tbe back of the grate, 1 WIlS 

furpriud to find that thilo flame was not only drawn 
into this open ing, but that it appeared to be vio.­
len tly dritm. dowtlwl11'tis. to the very bottom of the 
tanal. 

In {hart, every appearance indic:Lted that there 
was II. very ftrong vertiClI wi"d (htu W:\5 continually 
blowing dirtaly dllW1tW.rds into the opening of tho 
caMI: and ir immediately occurred to me, thllt 
as this wind confitl:ed of a. rtrc:am of cold air, this 
air mult: nece{[arily cool the oveos aJmofi:;u fall: as 
the flame he:ltcd them; and l w:u no longer [ur­
prized at the ill (ueee(s of my experiment. 

On conlidering the fubjeCt with allention, 1 faw 
how impoffible it mufl be for the current of hot 
\':1pour, ilame, a.nd (make, that rifes from burning 
fuel, to be made to paCs off Mriz9nlaily, or to de-­
fled: confiderably from its diretl: aCcen6.oD. ;" (0,.. 

10D wid Int (Q/~ air oj/he allllD/plttrl, without draw~ 
ing nfler it 3. grc:atdeal of rhat cold air: llnd I now 
faw plainly why fo much time and fuel were re­
quired to heat the boiler in the kitchen of t he 
Foundling i-Iofpital, in the e.xpc:rimcnu that were 
made with its 6rft fire-place. 

T he cold :lir wh\ch entereu the firc-place at it 
door, 
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door, and paning over the furface of the burning 
fucl, en tered the flues of the boiler with tbe flame, 
cooled t he bottom of the boiler almoft as faft as 
t he flame heated it . 

The waO:e of heat that is occafioned pruifdy 
ill this maJlllt r in Ihe fire - places of fl:eam -engines, 
brewers coppers, difi.illers coppers, &c. muil. be 
very great indeed. T o be convinced of this f:u5t, 
nothing more is necelTary than to fee how "cry 
imperfeCl:ly the entrance into one of thefe fire­
places is dofed by its Lingle door, ill fitted to its 
frame-what a length of time the door is left wide 
lIplll while the fire is ftirring, or [reOl coals are put­
ting into tbe fire-place-and what an impetuous 
torrent of cold air rul1u:s into the fire-place on thofe 
occafions. 

As the cold air that comes into the fire-place in 
th is manner, and paffes DVer t~e burning coals, has 
very li ttle to do in promoting the cOOlbufi.ion of 
the fuel, and muft neceffarily be heated very hot 
in paffing through the fire-place. and through the 
whole length of the flues of the boiler. it is cafy to 
fee what an inimenfe quantity of heat this air muR: 
!teal, :lnd carry ofr into the atmofpbere in its efcape 
up the chimney. 

To remedy this evil, the doors of all dofecl fire. 
places fllOuld be double, and 11ley fllOUld be fitted 
t o their frames with the gre:lteft nicety. which 
may e.:t.fily be done by OInking them !but againR: 
the front edge of their fraOlC$. in(te.1d of being 
fi tted illlq I},ml, or into grooves mll.de to receive 
them ; and wben tbe fire is burning, there doors 

H lliow4 
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lhould be opened as feldom as poffible, nnd for 1;\5 

Jhorl a time as poffible. I have rurel\(:!Y mentioned 
the neteffity of thefe precautions in my fixth 
Effay, but they are of [0 much importance that 
t.hey can hardly be too often recommended, nor 
can too much pains be tuen to (hew why they:ue 
fa neceffary. 

In all cafes where 4 fire-plnce is very huge) ond 
where, in confequence or the large quantity of 
coals confumed in it, the fire·place door is neceC­
fariiy kept open a great deal, I would carnenly 
recommend the adoption of a contrivance, which 
1 think could not rail to turn out a complete re­
medy for the c\'iJ we h:l.ve been defcribing-viz. 
the entrance of a torrent of cold air into the fire­
plaC't through its door. way. 

The contrivance is this-to contl:rua the floor 
or pavement of the a1'e:'L before the fire.place door 
in fuch a m:lnner as to cut olf all dirett commu .. 
nication , without the fire. place. in fronl of it, be· 
t ween the aJh·pit and the firt'.pl::u:c door-way; 
and wl,en this is done, to build a porch, well dared 
above, and on every fide, immcdiate1y beforo 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.pl~door, 
which door (that lxlonging to the porch) muil: 
open ourw!trds, and mull fit its door·frsme witb 
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 muil be fufficitnt room in the porch to 
allow of a ctrtaio .proviGon of coals bting lodged 
there, aod kept ready for u fe: 

When fr;c fh coals arc to be thrown into· the fire" 
place. (1lS aHa when the door of the fire-pl:u:e is 
to be opened for the purpore of ftirring t he fu:e. or 
for any other purport ) the perfon who is charged 
with the care of the fire eoters the porcb, and 
then. carefully {hutting the door of the porch 
after him, he opens the firc.:place door. 

As no air can get il1to the porch from without. 
its door being e1ared, none can P3,[5 through it into' 
the 6re-place. ami the fire.pb.ce door may-be left 
open without the [maUd\: inconvenience; and the 
penon who tends tIlt fire mily take up :u much 
time as be pleafes in fiirriog it, or feeding it witil 
freCh fucl" for little or no derangemeot of the fire, 
or loCs of heat, will refult from thefe operation$. 
The fi re will continue to burn nearly in the [arne 
manQ.er a5 it did before the fil:C-place door was 
cwened ; and tbore immenfe clouds of denfe fmoke; 
\vhich" to the aonoyance of tbe whole neighbour..: 
bood. :ue now thrown out of the chimnies of all 
grt,l bl'tweries, diftiIJeries, fleam-cngines, &c. as 
often as they are fed with fre!h coals, will no 
longer make their appearance. 

When thefe operations :axe finithed. and the fire­
place door is againdofed, the door of the porch may 
be opened, and the pro"j(ion of cools kept irr the 
porC'b for imaKdiate ufc may be again completed.-

If tbe flame from the fire-place {hould be. found 
to have any tende.Pcy to come into tbe porch, this 

may 
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may be ealily checked, by leaving a very fmall hole 
in the door of the porch for the ad miffioll of a 
fmall quantity of air, juf\: eDough to prevent this 
accident. This (mall hole might be furni£h.ed with 
a regifter. • 

But it is not merely through the opening by 
which the fuel is int roduced , that cold air furtively 
finds its W:ly into e10fed fire· places : it frequently 
enters in much too brge quantitie3 by the a01-pit 
door-way, and rufhing up between the bars of the 
grate, and mixing ..yith the flame. fm'es to diminiOl 
inllead of increaling the heat :lpplied to the bottom 
of the boiler; and this ncvt"-r fail5 to happen wheD 
a/mall fire is made in Q IMlt fire-/Jlllrt ; or when a 
part of the grate happens not to be covered with 
burning fuel, efpeciaIly when there is no regifter to 
t he alh-pit door. 

It fhould bt remembered, that whenever more 
ai r entcrs a elofed fire-place than is adually d,. 
rampoftJ by the.' burning fuel, all that fuper.abun­
dant air, not ani), is of no fcrvice whatever, bUL 
being itfdf heau:d at the cxpcnce of the fire, and 
going off hot by the chimney, occafions the lofs of 
a quantity of heal that might h:L\'e been ufefully 
employed. 

A!h-pit doors fhould always be furni!hed with 
n-gifiers, of whatever fize the fire-place may bt, 
{or they are always ind.i:penrably necetrary to the 
good management of a li.re ;-aqd where fmall 
fires are occafionally made in large dofed fire~ 
places, the afcent of air through that part of the 
grate tbat is not COVtred wjth burning fuel lliould 

" OL. UI. • J J be 
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be prevented, by tliding an iron-plate under the 
bars of the grate, or by fame ot.her contrivance 
equally effeCtual. 

If tb~ elored 6re-places of boilers, great :md 
fmall, were properly conftrud:ed, and if due care 
were taken to introduce in a proper manner, and 
to regulate the quantity of the air that is neceffary 
t o rhe txrfetl combuilion of the fuel, their grates 
might be made confidembly narrower tban t hey 
now are, :1nd [he bottoms of thcir boilers might be 
placed at a greater beighth above them; from 
which nrr:Lngcment feveral advantages would be 
derived: but as long as fo little care is taken to 
.keep the door of the fire-place well e1ofed, and to 
pre\'ent too much air from coming up through the 
grate, by the openings be tween its bars, the bottom 
of (be boiler mu ll be placed very ncar the furfuce 
of the burning coals, otherwife fa much more cold 
air than is wan ted will find its way into the fi re. 
pbee. and mix with the flame, that the bottom 
of the boiler cannot fail to be fenfibly cooled b)' 
it, 

When a boiler is properlr fet. if a fire, of a 
moderate fi ze, that burns well, docs not heat it in 
a Tea(ol\able t ime, the hult mull: neccff'arily lie in 
the bad man~mcnt of the doors and rcgifters of 
the fire-place: for a5 the heat required to heat lhe 
boiler is a urllt;" quantity, which cannot v:lJ)', if the 
boiler is not found' to be heated as mil: as it ought 
t o be, hy the qw.ntity of fuel confumed. a plrt of 
the l-e:lt ,t;ener:lteil muA: neceflarily go to heat 
Jomething drC' ; amI there is nothing :lot hand that 

can 
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can take it . except it be the cold air of the atmor~" 
phere; which, whene,-er it is permitted to enUr 
:1 fire-place in an improper m3.nner, o r in too large 
quantit ies. never f3.ils to rob it of a great deal of 
heat, which it takes with it up the chimney. as has 
already been obferved. 

] f the door by which the fuel is introduced into 
t he dored fire-pl:lce of a kitchen boiler is nOt kept 
conftantly elofed, it is quite impoJliblc that 11 well­
conftruCl:ed fire-plnce can anrwer.-Witb fuch 
negletl:ful management (J "cd jrt.pl4u is certainly 
prrJa-af,lt to 11 good one j for when an enormous 
quantity of fuel is conrumed under a boiler, fome 
p arl of it murt neccffh.rily fi nd ils ..... o.y into it, even 
if, inrtead c.f being r~t in brick-work. it were fuf· 
pended m'er the fift. in the open air j ' but when 
:l fire-place is made no larger th:!.n is nece(fary in 
order to heat the boiler in 11 proper time, when Ihe 
door of the fire-plact is k.ept e1ored, it is not fur­
pril"ing that the boiler fhould be much flower in 
acquiring heat. when a {heam of cold air is per­
mi tted to ftrike againfi its bottom, and blow aU 
the flame and hot fmoke out of its flues into the 
chimney. 

It would be juC\: as unreafonable to ObjeCt to the 
fire -places [ have recommended on account of the: 
Irou"'e 0/ ketping lImn doftd. as it would be to obj~d 
to n (cheme for warming a dlA'elling-houfe merely 
beC3.Ure ' it required that the ftred-door I'hould 
not be left open.-The cafes arc exaCtly fimi lar ; 
aDd if infifting on the atten~ion of fer.·ants in the 
one cafe is not unreafonable; it cannot be fo in the 
other. 

.12 There 



468 OJ/Itt Management oj Fi,'eI [ESSAY Xl'/. , 
.. There was a timeJ no doubt, (when the doors of 

rooms firfl: came in fnfhion) that the trouble they , 
occafioned to fervant s was confidered as an hard­
lhip, and feverity in exa8:ing atlention to the 
proper management of them as a grievance; but 
all improvements are progrdiive, and we may hope 
that a time will come when it will be confidered 
as cardefs and llo\'enly to leave open the door of a 
clofed fire-place. 1n the mean time it is my duty 
to declare, in the mojl /eri01ls and puhlic,manntr, that 
t hore who have not influence enough with their 
fervants to (ecure due attcmion .being paid to this 
important point, would do wifely not to attempt 
to introduce the improvements in dafed fire­
places which I have recommended. And it js not 
(ufficicnt merely to be attentive to the (hutting of' 
the fire-place door; care mufl: be taken aKo to 
manage properly the regifler 'of the aOl-pi[ door, 
otberwiCe, if it be left too llIuch opened, a great 
deal too much cold air will find its way into the 
fire-phce between the bars of the gmte. 

When a e10red fire-place is properly conftruC\:ed, 
it is l!:l.rdly to be believed bow fmall a paffage is 
fnfficien t to admit as much air as is necetrary or 
ufeful to maintain the combuftion of the fuel. 

A fault, which is often committed in the ma­
nagemen t of th e dored fire-places 1 have recom­
mended, is the fNtr'/DndUlg Ihtm willtflltl. T his 
miftake has (e\-eml bad confequenccs, and among 
t hem there is one which would not natu rally be 
expected; it proJong~ the kindling of the fire, and 

,'ery 
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"ery frequently fo much ro as to prolong the hcal. 
ing of tbe boile r, nOlwithftanding 111e fiercenefs of 
t he fire when the fuel is all in fhml:d. 

Great care £hould Ilt aU limes be taken not to 
o \·crcharge a fire -place with fuel, bur more eCpe­
cia.lly when the firc is firlt kindled, aad the fire­
place, and e\'cry thing about it , is cold . It fh ould 
be remembered thar a great deal of he:1t is oeccr­
fary to warm the fuel itfelf, nnd bring it to that 
degree of heat which it muft have in order to its 
being capable of taking fire; and as long as the re 
remains any cold fuel in the firc-place to be heat­
ed, "ery little heat will reach the bottom of the 
hoill:r. 

All the money th:·t is expended in the purchare 
of wood to kindle co.1l fires, is money well J:t.id 
out; and it is by no means good economy to be 
fparing of wood in kindling fuch fires. In many 
cafes it would. I am convinced, be cheape r to 
burn wood lhan coals, eVl' lI in London, eCpcci:tlly 
in Ihe elofed fire -places of fmall kitchen boilers 
and ftl:wpans. where a fire is wanted bu t for a (hort 
time. T his propofat to burn wood infiead of 
coals, or charcoal, has alrC3dy been made more 
than once; and the more I have conlidered the 
fubjefr. the more I am con"inc:eu that the fo rmer 
would turn out to be the cht:.pdl: fuel. 

A great deal of futl is confumed in this country 
for boiling waltr to make tea, I was curious to 
~now IIQw low it would be pomble to reduce that 
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expence, and afcertained that point by the follow-
ing experiments and computations' • 

1 fuppofeJ 3. [mall family, conGfting of t wO pe~­
fan" to drink tea twice every day (morning and 
evening) during one wbole year, amI that 2. pints 
of water, at the temparaLUre of 55'" ( the mean an­
nual tcmpernture of the atmofphere in Great 
Britain) was heated, and made to boil every lime 
tea was made. 

J found on enquiry that the maft conly fire­
wood tbat is fold in London. dry beech jn billets, 
at the hightft price it is C\'ct fold at , coft onc f:u­
thing per lb. avoirdupois weight j that is, at the 
,rate of tWfJ-pt"u per billet , weighing, at an ave­
rage Sibs. By wholefale thefe billets arc fold in 
London at o"~-ptnl1rha(f-ptmlJ each. 

I had fome of thefe billets fa\\ ed into lengths 
of about 5 inches, and then fpll l into fmall pieces 
(about the fizc of the end of one's little finger) 
and bound up with a packthread into little [mall 
bundles, weighing about ... or 5 ounces each. 
)0 the middle of each bund le there were a fcw 
[mallcr fplinters, :lnd a. ver), fm:llJ piece of paper. 
that the bundle might eafily be fet on fire with a 
candle, or wit.h a common.Ol!l.tcb. 

On ufing the f~al1 portable furnace reprefented 
in the figure 63, and defcribed in chap. Xl. of 
the Tenth Efray. page 293. and the fmall tin 
tea-ketlles r: prefented in the figure 68, in t11:l.t 

E£fay. l founel, by an e;cperiment. which was re~ 
peated [evcral· times, that 1 could boil 2 pints 

of 
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of water with a bundle of wood, weighing 4 
ounces. 

H ence it appears that the daily confllmprion of 
wood in boiling water for tea for two perfons wou ld 
be 8 ounces, or half a pound weight; confequent­
I)' for one year, or 365 days, t 8z t lbs. would be 
required; and that quantity, at I fanhing. t he 
pound , would 'Coft 181 f f.utbi"V = 45";' pence, 
or tIme flil/illts :md nilft-plnu_ltaifpt"", :and half (l 
farthing . 

\ \fere it pomble to he3t fo fmall a quantity of 
water, with the confumplion of toe farne propor­
lion of fire-wood. as " 'as found to be fuR1cient for 
he3t ing water in fame of the experiments, of which 
an account is gi\'C'n in the Sixth Eff'ny. the an­
nual expence lor fire-wooc.l for boiling water for 
making tea for (wo perfons twice a day, would 
3mount 10 no more than 571bs. weight, which, at 
the London prietof Ihis wood , one f:mhing in the 
pound, would colt 57 f.1rthin~. or Qlltjhil/illg mId 
fWD' ptlut-!arlhing. 

It is by computations of this fan. founded on 
the refults of unexceptionable experiments, Ihat 
we are enabled to appreciate the vall: faving to in­
dividuals. ~nd to Ihe public, that would refult 
from proper allcnt ion being paid to the manage­
ment of fire. and to the economy of heat . 

END OF THB FO UR.TI!.ENTIl £SSA Y. 
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ESSAY XV. 

OF '1''JJE V3E OF SrrE.lM. 

VEHJCLE FOR TRANSPORTING HEAT 

ONE PLACE TO ANOTHER., 



CONTtNTS 01 THIS ESSAY. 

Many unftu:cefsful aJ/empts have bUll made, 01 dif­
ferent linm, 10 heal liquids hy means of Jleam­
R ea/oil why Ihife attempts Jailed-Whm jieam is 
ttjed for Ilealing a liquid. ;1 mtifi be inlroduud ;11/0 • 

;1 jor below its furfau. olherwift. as heal does nN 

deJtellli injlttids, the liquid cannol he uniformly healed 
- D elaUed ouotmt of an apporatus, by means of 
whid, liquid may be Aeated, alEd made to boil, by 
jleam comingfrom n boila- 01 a dijianu, and ill/ro­
{iuud into Ihem-'iljis pia" has bt~ miopttd willi 
1ht mojl uJmpitte fJJrcrfs-Deftriptioll of the D Y J N G­

HOUSE of A1rj]rs. COli and Co. a/ Lttds. ill 1.(Jldch 
l"Ilhe CopptJ's are heated by Jltam-D¢ripliofl 0/ 
Ihe C U L I NAR. Y STE AM APr AR.A TUS in the kite/un 
111 Ihe houfe of the RoJ"/ I ,yiilulioll-Propofa/s IllY 
tmploying hOI, or firongjJeam, in ALL UM WOR KS, alld 
in D'ISTI LLERI ES-DI tht Nfe thaI may be made of 

}Jearn itt DR YING-H OUSES. 
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Ojlhe ufo of Suam. as 0. Y,:/Jic/e for ,rall!pti"I 
Heat. 

M ANY :l.ttc.mpts have been made, at different 
periods, to heat liquids by means of fieam 

introd uced into them; but moll of lhefe have 
failed : and, indeed. until It was known that fluids 
are non-conduCtors of heat, nnd, confequently, 
that he.a cannot be made to dtjct"J in them­
(which is a recent difcovery)-thefe attempts could 
hardly (ueceed j for. in order to their being fue­
cersful , it is abfolutdy necefiilry tbat the tube. 
which conveys the hOl il:calU, filOUld open into the 
'ow~p port of the n :fiel which contllins the liquid 
to be heated, or nearly on a 1el.e1 with it s bottom; 
but as long as the erroneous opinion obtainet1, that 
heat could pars io Buids bt all direUitms. there did 
not appear to be any rearon for placing the opening 
of the Iteam tube at lilt bouom of tile 'I.uffi'. while 
many were at h:and which pointed out other pllftes 
.as being more com'enie-nt for it. 

But to Cucceed in heating liquids by fteam. it is 
necefTary, not only thilt the !tearn fuould enter the 
liquid at the bottom of the veff"el whiCh contains 
it, but a1fo llu.t it thould enter it aIming fro", 
IJDovt. 

The 
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The fic<1m-tube filOUld be in a verlical politicn , 
and the {team fhould dtfttnd, through it, prev iow 
t o its entering t he veHel, and mixing with the 
liquid which it is to hear j othcrwife this liquid 
will be in danger of being forced bade. by this 
opening into the {team-boiler j for as the hot 
fieam' is fuddenl), condcnfed on corning into con­
t aa: wit h the cold liquid. a vacuum is neceffarily 
fanned in t he end of the tube j into which ya­
.cuum Ihe liquid in the veffcl-preffed by the 
whole weigh t of the incumbent atmofphere-will 
ruO , with great force, and with a loud noife j but 
jf t his t ube be placed in a vertical pofit ion, and if 
it be made to fife to the height of fi x or feven fee t 
above the level of the (urface of lhe liquid which is 
to be heated, the portion of the liquid, which is thus 
fo rced into the lower end of lhe lube. will not have 
time to ri fe to that height before it will be met by 
Iteam, and obliged to return back into the velrel. 

T here will be no difficult y in arranging the ap· 
par;l.tusin fuch a manner,:lS effeCtually to prevent 
t he liquid to be heated from being forced back­
wards inlo the fteam boiler j and. when this is 
done, ;lOci forne ot her nocd{:lrY precautions to pre­
vent' accidents are taken. !team may be employed. 
with grc3t advantage. for heating liquids ; and for 
keepin!; them hot, in a ,.aric ty of cafes. in which 
fift , applied iOlmed::ltely to the bottoms of the 
containi ng \'elfds. is now ufed. 

In dying, for in{tal1ce, in ble:!.ching, and in 
brewing. and in tbe proc:ciles of many other 

4 a"s 
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arts and manufactures. the adopt ion of th is me­
thod of applying heat would be attended, not 
only with a gre~t Caving of labour, :I.nd of fuel . 
bu t alfo of a con6dernule raving of expeDce in 
the purchafe aDd Rpail'1 of boilen, and of othe r 
expc:nfive nucbinef): for. when fieam is ufed in­
ftead of fire, for heating tllt·ir contents, boiJefi 
rna}' be made extl'tmely thin :md light j and. llS 
they may eafily be fupported and ftrtngthened by 
hoops 3.nd braces of iron. and other Cheap mate­
rials, Ihe), will coft but little, and fddom lbnd in 
need of repairs. 

To thefe 3ch'antage$ we may add othus of fiill 
grC3.tcr imporr:mce : Boilers intended to be hcated 
in rhis manner Im.)', without the [mallefi diffi­
cuhy, be pbced in any part of a room-at any 
clifiance from the fire i-and in firuations in \I. hicb 
the), rna)' be approached freel), on e,,'ery fide. They 
mo.)' moreover e3fily be fo furrounded wilh wood, 
or with other cheap fubn:lnces , which form warm 
covering, as mon comple tely to confine the hent 
"itllin them, and prevent its efcape. The lubes 
by which the fleam is brought from the principal 
boiler (which tubes llUly conveniently be fufpended 
jun. below the ceiling of the room) may, in like 
manner, be cOl'ered , (0 as almoft entirely to pre­
,-ent alilofs of beat b)' the furfaces of tbem; and 
this, to whatever dillances they may be made to 
ex tend. 

i n fupending thefe (l;eam-tu\>es, care muft, how_ 
ever, be taken, to hy them in a fitua tio!'!. nf)/ P"-
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[tDIy horiz6nlol, under the ceiling, but to indine 
them at a [maU angle. making them rife gradually 
from their junCtion with the top of a large vertical 
{team-tube, which conneCts them with the ficam, 
boilor, quite to their fartbeO: extremities: ' for, 
when thefe tubes are (0 placed, it is evident that 
.11 the water formed in them, in confequence of the 
condenfat ion of the ftcam in its paffage through 
them, will run backwards, and fali intu the boiler, 
jnR:ead of accumulating in them, and obftruCl:ing 
th8 pailagc of the fteam, ( which it would not fail 
to do we re there any confiderable bends or wavings, 
upwards and downwards, in thefe tubes) or, of 
running forward, and defcending with the {team into 
the veffels containing the liquids to bt' heated j­
which would happen jf thefe tubes inclined down­
ttJar-ds. iofiead of inclining upwards. as they recede 
flom the boiler, 

In order that clear and diftint't ideas mo.y be 
formed of the vo.rious pans of this apparanJs.­
C'\'en without figures.-Ilhall diftinguifh each part 
of it by a fpecific name: The veff'el in which ..... ater 
is boiled in order to generate fteam-o.nd which, 
in it s conftrutl:.ion, mo.y be made to rtfemble the 
boiler of a (team cngine-l {hall ClU the fiean:­
"ift'1' :-111e vcnic:1.1 lube. which. rifing up from 
the top of the boiler, com'e}'s the fko.m into the 
tubes (nearly horizontal). which :lre furpended 
from 'the ciding of the room, I fbnll call the Jll!llm 
rf},,"}o,~r :-To the horizont:ll tubes I fhall gi .. 'e the 
mCi11o: of (ollduElors of jlttmr :- :md to tbe (fmaller) 

3 tubes, 
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tubes, which, defccnding perpendicularly from 
thefe '/or-izONal (ondullQrJ, convey the fteam to Ihe 

,liquids which are to be h~ted, I fhall. exclufively, • 
appropriate the appellation of j/(o",.lu/m, 

The velfels in which the liquids tha t a.re to be 
heated are put, { (hall call the (OIlIO;':;"! vrJfrl!.­
Thefe veffds mat be made of :l.Oy form; and, in 
many cafes, they may, without :any inconveniencel 

be confirud:e<.I of wood. or of other cheap mate· 
rials. inftead of being mllde of eortly metals, by 
which means a \'ery heavy cxpence may be avoided: 
or they ma)' be merely pits funk in the ground, 
and lined with non. , or with bricks. 

Eachjltam.tl4b( muo. defcend ptrptll(j;(ularIJ from 
the 1r0r;'UJlt/a/ fDlldl4P{;r with wl:ich it is connet\:t'd, 
to the level of the bottom of the (OIl/I1;";lIg l.:rJfrl 
to which it belongs; and, moreover, mull be fur· 
nifhcd with a good cock, penealy fieam.tight i 
which ma)' beft be phced at the height of about 
fix feet abo\'e the level of the floor of the room. 

T his j!tam·/ubl may either defcend within ,hl 
vdfol to \\-hich it belon~. or 1m tlrt (Jtltfitlt 0/ iI, as 
!hall be found moO. convenient. If it comes down 
on the outfide of the veOel, it muft eoter it at its 
botto~ by 3. (bort horizontal bend: and its june. 
tioD with the bottom of the veifel muft be w:1l 
[ccured. to prevent leakage. If it comes dovm 
into the \'elfel, on the infide of it, it muil. <.lefcend · 
( 0 the bottom of it, or at leafi: to within :l very 
few inches of the bottom ot it; otberwife t he 

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

When the ftcam·tube is brought down on the 
infide of the contaiuing veileJ, it may either come 
down perPendicularly, and without touching the 
fides of it, or it may come down on one fide of 
the veffel, and in contm with it. 

When feveral !lea rn·tubes, belonging to different 
containing vefiels. are conneCted with one and the 
fame horizontal ftcam conduc!tor, the upper end 
of each of thefe tubes, inftead of being fimply 
attached by folder or by rivets to the under fide of 
Ihe conductor. muO: (Iller, at leaft one inch, wilhi" • tht (ll1JiIJ of if; otherwife the water refulting [rom 
a condenfation of a part of the /learn in the coo· 
<luaor, by the cold air which furrounds it, inftead 
of finding it s way back into the iteam-boiler, will 
deCcend tbrough the iteam-tubes, and mix with the 
liquids in the veff"els below; but when the open 
ends of thefe tubes projdl upward! wilhilt tht/ham 
{ondllflor, though it be but t~ a (mall height above 
the le\·et of its under fide. it is ev ident that this 
accident cannot happen. 

Il is not Ilcceffary to obferve here, that, in order 
t hat the ends of the fteam-tubes may project 
wilkin the norizollta/ l'Ollduflur, thc diameters of the 
former muft be confider:Lbly lefs than tbe diameter 
of the i:lt tcr. 

To prev~nt the laCs of hot aritiog from the 
c;ooling of the different lubes through which the 

!team 
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fteam muft pafs in coming from the boiler, all 
thore tubes lhould be well defended from the cold 
air of the atanofphere, by means of warm cover­
ing; but this mny eafily be done, and:at a very 
trifling cxpence. The horizontal condud:ors may 
be enciored within rquare wooden tubes, and fur .. 
rounded on every fide by charcoal duft.-fine faw­
duft,--or even by wool ;--and the fteam tubes, as 
wellastherefervoir offtt"am, may bt: furrounded, firft 
by three or four coatings of (hong pap-:r, firmly :at,,:, 
tached to I hem by palle, or glue, and covered 
with a coating of varnifh; :and the n by a covering 
of thick coarfe cloth. It will iikewifc be ach'ifablc 
to cover the hnriz.onu.l conduCtors with fev(rai 
coatings of paper; for if the paper be put on to 
them whi le it is WCl with the paftc or glue, and if 
care be taken to PUt it on in long nips, or bands, 
wound regularly round the rube in a fpir:t.l line, 
from one end of it to the other. this covering wi ll 
be ufeful. not only by confinin~ more effeCtually 
tbe hellt, but alfo, by adding very much to the 
ftrength of the tube. and rendering it u"necdfary 
to employ thick and ftrong (heelS of melal in the 
conftrutl:.iol1 of it. 

H owever extraordinary and incredible it may 
appear. I can afi"ert it as a faa, which l have proved 
by repeated experiments. that if a hollow tube. 
conftruaed of {heet copper ~ of an inch in [hick.~ 
nefs, be covered by a coating only twice as th ick, 
or~ of an incb in thicknefs, formed of hyers of 
Chong p:1per, firmly attached to it by good glue. 

VOL. Ill . ~ X. th=. 
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the ftrength of the tube will be "Jort l/zan doubled by 
t his covj:ring. 

J found hyexperiments, tbe mon unexception. 
able and deci6ve-of which 1 intend at fome future 
period to give to the publjc a full and detailed ac­
count,-tha.t tbe ftrength of paper is fueh, when 
feveral Cheets of it arc: firmly attached together 
with glue, that a felid c.ylinder of this fubfrance, 
the t"ranrv,er(c {cflion of which fhould amount to 
only one fuperficlal inch, would fufi.1.in a weigbt 
of 30,ooolbs. avoirdupoisJ or above 13 tons, (u(­
pended to it, without being pull~ afunder or 
broken. 

The ftrength of hemp is ftill much greater, 
when it is pulled equally .. in the dired.ion of the 
length of irs fib~. 1 found, from the refults of 
my experiments with this fubftance, that a cy­
linder of the fize above mentioned, compared of 
the fuaight fib res of hemp, glued together, would 
fuftain 9 2,000 lbs. without being pulled afunder. 

A cylinder, of equal dimenfions, compafed of 
the frrongeft iron I could ever meet with, would 
not funnin more than 66,000 Ibs. weight; and the 
iron muO:: be very good not to be pulltd afunder 
with a weight equal to 55.000 lbs. avoirdupois. 

, 013.11 nor, ir. rlll ~ place, cnlaJ:gC on the many 
~vantages that may be deri'9ed from a knowledge 
of there curious faeb. J have mentioned them 
pow, in order that they may be known to the pub­
lic; and that ingenious men. who ba\'e leifure for 
thefe n:fearches, mAy be induC'(G to turn tI,eir at-

tention 
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tention to 11 fubjetl:. not only very mterefiing. on 
many accounts, but which promiles to load to 
moll: important imprO\'cl]lc,Ols in meeh:mics. 

I cannot return from tbi:. dlgreffion withou t jult 
mentioning onc or two rcfuhs of my expenmental 
invcft igarions relative to the force of cohdion, or 
ftrength of bodies. which, certainly, arc well cal. 
culated to exci te the cuno6ty of men of fcience. 

The firength of bodies of different fl.ZCs, ji",ilar 
iN form, and compared of the fame fobj/l ttct,-:Or 
the forces by which they relift being pulled afJJnder 
by weight fufpended to Ihem" and a8: ing in the 
diredion of their lengths-4rt tlDJ ill ' lit fi1tlplt rllli, 
of 'he art/IS 0/ thdr trOItJwrJt ftiH()Hs, or of thq c 
frallurts ;-but i,n il bigher r:ui<>-and this ratio 
is differem in different fubfuLnc(J . 

The/orm of a body bas a coufiderabJe jnfi uence 
on its ftrengtb. t'lJt1l wlrttt il i1 p:dltd itt Iht Mtlli", 
of its Ingllt. 

A ll bodies, even the moR. brittle, appear to be 
lor. afimdr:r. or their particles feparaled, or fibrn 
broken, ONe tt!llf Iltt wit" j and hence it is e,..ident, 
tha.t that form !nU{\. be moft f:wourable to the 
ftrength of any gi\'eD body. pulled in the direc .. 
tion of its length, which enables the greatdl: 
number of iu partides. or 10ngitudiruLl fibre •• to 
be feparated ro the greatdl poffi bledjftancc.-Olort 
of tha.t at which tbe forue of cobdion is o\'crcomc, 
- before Q»"f of Jlum lu\'C: been forced t epmd tb~ 
Jimic. 

l tl'" 
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It is more th .:l.0 probable that the apparent 
ftrcngth of different lubfl:ances depends much 
more on tbe number of their particles that come 
jnto aa-ion before any of them are forced beyond 
the limits of the attraction of cahefion, than on 
any Cpccific difference in the fmcnuty of that force 
in thofe fubfbnccs. 

But to retum to lhe (ubject more immediately 
under confideration.-As it is elfential that the 
{learn emplo}.cd in heating liquids, in the manner 
beforc' dercribed, (bould cllter the containing ver­
rei at, or very near, its bonom, it is evident that 
this {learn mu!\: be (ufficiently {hong. or eiallic, 
to overcome. not only the prcffurc of the atmo­
fphere. but alfo the additional prcffure of the 
fuperincumbent liquid in the velfel ; the fiea~ 
boiJcr mu(l, therefore, be made ftrong enough to 
confine the fie:l:m, when its e1afticity is fo much 
increa(ed by means of addirional hl:at, as to enable 
it to overcome that refifi::lOce. This increafe of 
the el:lftic force of tbe {learn need not) however, 
in any cafe, exceed a prcfrure of fivc or fix pounds 
upon a [quart inch of the boiler, or one Ihird pgrl, 
or I)I~ '"Iif. of an atmofphere. 

It is not necdfary for me to obferve here, that 
in this, and alfo in all other cafcs, where fteam is 
ufed as a vehicle for conveying heat from one 
place to another. it is indifpenfably neceffary to 
provide JaftIJ.'Ua/<;;tt of two kinds i-the one for 
Jetting a. ~rt of tbe !team efcape, when, on 'the 
nrc being fuddenly increafed, the {team becomes 

r. 
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fa ftroog as to expore the boiler to the danger of 
being burft by it * i-the other for admin.iug air 
into the boiler, when, in confequcnce of the dlmi· 
nution of the he:at, the ft~am in the boiler is can­
denred, and a V!lcuum is formed in it; and when, 
without thi, vah-e, there would be danger. either 
of the fides of the hailer being crulhed, and forced 
inwards br the prdrurc of the atmofphere from 
without; or of the liquid in the con taining ver­
rds being forced upwards into rhe horitt>ntall1.eam­

conduCl:ors. and from thence 1mb the ~al1l­
b oiler. The lan.-mentioned accident . however, 
cannot happen, unlefs the cocks in fome of the 
ftcam tubes are left opcn.-T he two ,·:t.! ves effec­
tually prevent all :tccidenls. 

The reader will, no doub t, be more difpofed 10 
pay attention to what has here been alh-nnced 
on thi s int erefling rubject, when he is informed 
Jhat the propofcd {cherne has :tlready betn exe- . 
cuted on a '-cry large feale, and with eomp1ete 
{uecers; and th:tt the above details are little more 
than exact dercriptions of "that aftually exinSp 

A great mercan ti le and tnanufaauring houfe at 
Leeds, thal of Meffrs. G ou, and Co. had the 
cour:tge, notwit hflanding the mortifying predic. 
tion of all their neighbours, and the ridicule ..... ith 

• The /'Ieam wbich e.rcapes out of tile boiler tnrouah the 
rafety.vahe ma.y Vtfy eddy ~ made to par, into the: re:(e:rvoir 
of w;ue:r which {mit the boile:r, and be conde:nfc:d there i 
which willwum that llIattT, ncI by that mean: rave. quan­
tity of beat, wbich otherwue would e(cape into the: aunofpbe:re. 
and be loll 

x 3 whica 
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which. the fcheme was attempted to be treated~ 

to erea: a dJj,:g-hov.Jt, on a very large fcale indeed., 
on the principles here deCcribed and recom~ 

mended . -
On my vifit to Leeds in the fummer of the year 

1800, J wai ted on Mr. Gott, who was Ihen mayor 
of the town, and who received me with great po­
lirenefs, and thawed me the doth-halls, and other 
cunolities of the place: but nOlhing he thawed 
me interdled me half fa much as his own truly 
noLle manufactory of fuper6ne woollen cloths. 

I had fec n few manufatl:ories fo extenli .... e, and 
Done fa complete in all iu parts. It was burnl 10 

the ground tbe year before, and had juf1:.been rc~ 
built, on n larger {calc ; and with great impro,'c­
mC'nts in nlmon c",:ry one of ilS details. 

The reader may ,alily concei,'e I hat I felt no 
(mall degree of fati sfact ion, on going into the 

• dying-haufe, 10 find it fitted up on principles 
which 1 hOO fame Ol:l.rC in bringing into repute, 
~nd which Mr. G ott told me he had adopted in 
confequence of the in(orm:\I;oo he had acquired 
in the perur .. 1 of my 8roe"tn Eflily. 

H e :dfured me lh:lt t he exp;triment had an .. 
rwere«, even far beyond his mo~ [anguine exJX:c. 
tadons j ;mel. as a fimog proof of tbe utility of 
the plan, he informtel me, that his nC'xt door 
neighbour. who is a drer by profeffion, and who, 
Ilt fir!l:, W:LS ftrongly prejudiced again(\: tilde inno­
varions, had adopted them, and is now convinced 
t hat they art real improvements. 

6 Mr. 
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M r. G ott afi'ured me, tbat he had no doubt but 
they would be adopted by every dyer in Great 
Britain in the courfe of a very few years. 

T he dying~hou re of Meff'rs . G ott :and yO. which 
is fituate8 On the ground floor of the principal 
building of the manufafrory, is very fpacioust and 
contains a great number of coppers, of different 
fil.es ; and as thefe vcfi"'els, fome of which are very 
large, are clifuibuted about promifcuouny , and 
nppart'ntly wi thout :tny order in thei r arrangemtnt, 
in two fpacious rooms,~ch cOJ)per :lppe:lridg 
to be infulated, :lnd to have nO conncdion what .. 
ever with the others,-all of them toge lher form 
aver), fingular appear:tnce. 

The rooms are paved with &t {lones, and the 
the brims of all Ihe coppers-great and fmall-are 
placed at Ihe fame height (about three fee t) above 
the p.wcrnent . Some of thefe coppen contain up .. 
wards of 1800 gallons; and they nrc a"ll heated by 
!learn from 9IIe fteJJll1' Doiler, which is filuated in :L 

corner of one of the rooms, almoll: out of figh t. 
T he hori7.ontal tube., which ferve to condua 

the fteam from the boiler to the coppers, are fuC­
pended juft below the ceiling of the rooms: they 
nre made-fome of lead-and fame of caft-iron ; 
and are from four to five inches in diameter j but 
when 1 faw them, they were naked, or without 
any covering to confine the heat . On my ab .. 
[crving to Mr. G ott .that coverings for them 
lI'oUltJ be ufeful, he told me that it was intended 

~ It .. that 
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that they fbould be co"er~J and that co\'uings 
would be provided (or them. 

The vertical jltam.tulm, by which the fteam 
pa{fcs down from the horiz.ontal jltlZm-condllflors 
into the coppers, are all conftrud:ed of lead; and 
are from f of an inch to :z.{. indes in diameter; 
being mad~ Jarger or [mailer according to the 
flzes of the coppers to which they belong. Thefe 
fieam·tubes all pars down on the olitfidtJ of their 
coppers, and enter them horizontal at the level 
of their ~ottoms. Each copper is furnilhed wi th 
a blpfs cO(:k, for lelling off its contents. and it 
is filled with water from a ciftcrn :It a dillancc, 
which is brought to it by a leaden pipe. The 
coppets are all furrounded by thin circular brick. 
walls, which (en'c not only to CUppOTt the cop. 
pers, but alfo to confine the beat. 

The rapidity with which tbefe coppers are 
he::ued. by means of {team, is truly aftoniChing. 
Mr. G Olt :!(fured me, that one of the largeft of 
them, containing upwards 1800 gallons, when 
piled with cold water from the ciftern, requires no 
;more than hQ(j tllJ hour to heat it till it actually 
boils !.- By the greaten. fire that could be made 
under ruch a cop~r, it would hardly be poffible 
make it boil in lefs than an hour. 

It is eary to perceive that the laving rf tim" 
which will rerule from t he adoption of this new 
mode of dpplying heat. will be very great j-and it 
is likewife evident that it may be increafed. al­
Oloft withoul limitation, merely by augmenting 

3 the 
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tbe diameter of the ftesm-tube: Care muft, how­
ever. he taken. tbat the boiler be (ufficiendy large 
to furnifh the quantities of fteam rtquired.-The 
Javir.g of fNtl will alfo be very confider.tble: Mr. 
Gatt informed me, that, from the beft calculation 
he had been able 10 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 ewings are far from being lhe only 
advantages that will be derived from the introduc· 
tion of theTe improvements in the management of 
heat: There is one, of great importance indeed­
not yet mentioned- which alone would be fuffi . 
cienl to rccommer:d the very ge neral a.doption of 
them.-As the heat communicated by (learn can 
never exceed the mcan temperature of boiling water 
by more than a very fcw degrees) the fubf1nnees 
expo(ed to it can never be injured I-oy it . 

I n many a.rt s Ilnd mllnufaBures this circumlbnce 
will be produd:.i\·e of great ad"'antages, but in none 
will its utility be mo~ appam.! than in cookery; 
and c:fpecially in public kilchens,-wherc great 
quant ities of food are prepared in large boilers;­
for, when tbe heat is coO\'eyed in this Jl\!lnner, :&11 
the labour now employed io lurring about the 
contents of thq(e boilers, to prevent the vidual! 
from being {poiled by burning to the bottoms of 
them, will be unneceiIilfY; and the lo(s of heat 
occafioned by this ftirring. preventtd ;- aod, jn~ 

ftead of expenuve coppers, or melallic boilers, 
which 



Of lit< ul' 'If Sleam, 

whicb ilrc fometimes unwholeromc, and always 
difficult to be k.ept clean, and often ftand in need 
of repairs,-common wooden tubs may, .with great 
advantage. be ufcd as culinary veffelsj and their 
contents may be heated by porlab/e fire-plauJ, by 
means of ftcam .. boilers attached to them. 

As there portable fireplaces and their ftcam, 
boilers may, without the fmaUeft inconvenience, 
be m3de of fuch weight, form, and dimenfions, as 
to be eafily tmnfported from onc place to another, 
"y two men; and be carried through a door-way 
of the common width j-with this machinery, and. 
the fteam-tubes belonging to it, and a few 
wooden tubs. a complt:te public kitchen, for 
fupplying the poor, and others, with (oups, and 
alfc -with puddings, vegetabJcs. meat, :md all other 
kinds of food prepared by boiling. might be efta­
bliihed in half ::m hour. in :lOy room, in which there 
is a chimney (by whicb the (make from the port­
abJe fire-place can be c.a.rri"ed off); and, when the 
room nlould be no longer w:mted as a kitchen, it 
might, in .a few minutes, be cleared of aU this cul i­
nary apparatus, and made ready to be u(cd for' any 
other purport. . 

This mClhod of conveying hC.1t is peculiarly wen 
adapted for bcating baths: It is likewife highly 
probable. th:\t it · would be found u feful in the 
bleaching buGnefs, and in wafhing linen. It would 
alfo be very uteful in aU cafes where it is required 
to keep any liquid at about the boiling point for a 
long lime without making it boil; for the quantity 

of 
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of .heat admitted may be very nicely regulated by 
means of the brafs cock belonging to lhe ftc:tm .. 
tube. Mr. Gatt fhowed me a boiler in whicb 
fhreds of fkins were digef1:ing in order to ma.ke 
glue, which was heated in this manner; and in 
which the heat was fo r~gu)ated, th,u, although the 
liquid never aCtually boiled, it always appeared to 
be upon the very point of beginning [0 boil. 

This temperature had been found to be bt.f1: 
calculated for making good glue. Had any other 
lower temperature been found to anfwer better, it 
might ba\'e been kept up with Ihe fame cafe, and 
with C'qual precilion. by regulating properly the 
quantity of Ream admitted. 

I need nOl fay how much this country is obliged 
to Mr. Gon, and his worthy colle:tgues.-To the 
fpi ri ted exertions of fucb men-who abound in no 
other country-we owe one of the prou(jeft: dif· 
t inaions of our national ch:lraaer;-th:u of being 
lUI tnNghltlftd o"d aN tlfterpri:i,,! proplt. ' 

In fitting up the great kitchen at the houCe of 
the Royal Inftilullon, 1 a\'ailed myfelf of tbat 01" 
portunity to !how, in a varielY of different W3YS, 
how {team may be ufefully employed in hoting 
liquids. 

On one fide of the room, oppolite to the fire .. 
place, :l.nd where there is no appearance of any 
chimney, 1 fitted up a fteam-boiler, of caCt-iron, 
whicO. to confine the heat. is fo comple:llly covered 
up by the brid.-work in whicb it is ret, th3t no 
part of it is fe n. This boikr j, fupplied with 

watel 



Of 'h, ufo of Slta .. , [ESSA Y xv. 

water from a refervoir a t a difi:ance (which is not 
fceo ) and by me:lns of a cock, which is regulated by 
an hollo,,:, fl ooling ball of t hin copper, t he water in 
the boiler always Ihnds at the fame height, or 
level . 

The R.carn from lhis boiler rifes up perpendicu­
Jarly in a tin tube, which is concealed in a fqulre 
wooaen tube. by the fide of the W:lU of t he room, 
and enters an horizootallin tube (concealed in the 
fame manner) which lies againft the wall, and jun: 
under the ceiljng. 

From th is horiz.ontal ficam (o"duElqr three tubes 
deCcend, perpendicularly (concealed in three [quare 
wooden tubes) and cnter three different kitchen 
boilerS (on a level with their boltoms) which arc 
re t in brick work, againfl lhe [.'lme fide of the room 
where the' fleam boii"f is fiLUated. 

As each of thefe boilers has it s feparate fire­
place. properly furni[hed wilh a good double door, 
and regiA:er alb-pit door; and alfo with a canal . 
furnifhed with a dall}per, for carrying olf tbe 
{make; either of thefe three boilers may I)e u fed 
for cooking. either with a fire made under it, or 
with fi.enm brought into it, from tbe neigh1:)()U;iflg 
ftcam-boiler. 

The object I had principally in view in this :IJ'­

rangement was to Jhew, in the moR ftriking and 
convincing manner, that all lhe different procefies 
of cookery, which are performed by boiling, Cuch -as ' 
boiling meat a.nd vegetables iff 60iJjffg waftr­
m&king fou~ftewing, &c. may, in ... U cafes: be 

performed 
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performed quite as well. and in many much bettt:r, 
by heating rhc liquid which is to be boiled. und 
keeping it boiling. by admitLing hot fteam iHIO iI, 

than by making a fire m,dtr it. 
By uring ooe of thefe boilers ll/I(fnlllt/y in thefe 

two wuys, on diffi:rent days, in preparing the fame 
kind of food, I concluded that all doubts on this 
fubjeCt: would be moll: eflt-aually remo· .. ed. 

T o exbibit in a manne.r (lill more ftriking tho 
application of fteam to the boiling of liquids for 
culinary purpores, the following arrnngement has 
been madeJ and completed.-An hari7.onlal fL:afn­

condutl::ar (concealed in :I. fquare wooden lube) 
communicating, at right anglcs, with the fic:am 
conduCtor before dtfcribed, pa£res, jun: below the 
ceiling, from the middle of one fide of the rooO), to 
the middlc of the ceiling; and ends in a "cOel, in 
the form of a flat drum, about ten inches in diame­
ter, and 6"e inches high, which is attached to the 
ceiling, perpendicularly over the center of a large: 
table, which is placed in the middlt of the 
room. 

On tbe outfide of this drum, or rhort hollow 
cylinder (which is made of tin. and covered with 
wood, to confine tbe heu) there are, at equal dif· 
lances. four projetl:ing horizontal tubes, each about 
one inch in diameter, and two inches long, which 
communicate with the ihfide of the drum. There 
tubes all point to the fame center, namely, to the 
center of the drum. 

To each of thefe (hart horizont3i tubes, there is 
fixed 
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fixed one end of a !l:cam tube compafed of three 
pieces, fixed to each other, and moveable, by means 
of joints~ which are all ftc:i.m ·tight • 
• 'T he end of thi s compound flexible Ream-tube 

is uni[eu to the end of the Olort tube. which pro­
jetts from tbe fide of the drum, ' by means of a 
fteam.joint, in ruch a manner, t hat the !\.earn· tube, 
:lttacbed to the drum. and communicating with it, 
may either be folded up. in joints, or lengths, jufi: 
'Under the ceiling, or it may be made to hang down 
from the end of the !hort tube to which it is at· 
tachcd.-Tbe lower joinr. or rawer divifion of this 
flexihlc fteam·tube, which reaches nea'rly to the top 
of the table. is furninlCd with a bnfs cock, by 
which it is occafionally d a fed j or rather, by which 
it is always kept d Oled when it is not in actual 
ufe. 

Lmight perhaps fpare myfeJf the trouble of de. 
fcribing the manner in which this culinary fteam 
apparatus is ufed, as the imagination of the reaJer 
will moll: probably have run before me. J Iball, 
however, jun mention a very {hiking and pleafing 
Runner of making the expt.l'imcn~, in which t~e 
a...'1:iun I)f tl.is machinery will be exhibited to grea~ 
advantage. 

If the cold water, whjch is to be heated, and 
made to boil by lhe ftcam, is put into a large glar, 
bowl, or jar; on plunging thc' lower end of one of 
the fk~ible {learn-tubes into the water, and then 
opening the fieam-cock, the agitation into which 
the w:ucr in the gl:Lf$ vdfc:1 will be thrown will be 

\'ifible 
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vifible through the gla[s; and the pafi"age of the 
fteam, 1 in its elaftic form", upwards, through the 
water into the air, aft" tht wain- JUI! become boi/,;,X 
hOI, and not before, will be an inftrufrive, I1S well as 
an amufing experiment. 

Thore of the flexible fteam·tubes which are not 
in afrua,l ufe, are kept (0 folded up, (in order to 
their being out of the v.ray) that their two upper 
divifioDS. lying by the fide of each other, in an ho-- , 
rizontal polition, :l.re jult under the ceiling of the 
room; while their lower di" ifions hang vertically 
downwards, pointing towards the table. 

I n order that the kitchen mny not be filled with 
{learn when any of the boilers on the fide of the 
room are ufed, th eir covers ar~ all furn ifued with 
fteam·tubes, which, communiCAting by a p:trticu­
lar contrivance, with an horizontal fienm·tube, 
which lies immediately over thefe boilers juft uu· 
der th e ceiling, and which, by paffing through the 
wall of thOe build ing, opens into the external air, 
all the wille fteam from thefe boilers is carrjed out 
of the kitchen. 

Before 1 conclude this E{fay. J /hall:t.dd aIew ob· 
fervations concerning an application of fteam, which 
has not yet, to my knowledge, been made, but 
which there is much reafoD to think would turn 
out to be of very great importance indeed in many 
cafes.-Tbis is the employing of it for communi­
cating dq;rttJ fll'uDI ab01Je Ihal 0/ Hilil'! wattt". 

I Wa5 led to meditate on tbis fubjed by an ac­
count I received, not long ago, of fame very fur· 

pnz.lng: 
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prizi ng elfeas which were produced in bleaching, 
by ufing the fteam of a very fuong follltion Qf pot­
a(h for boiling the linen, infiead of water; as 1 was 
confident that no part of the alkali could poffibly 
be evaporated in this proce(s, 1 could not account 
in any other way.for the effcCl:s produced, but by 
fuppofing them to have been owing to the higlr 
tmlfJdature of the Jle:un whicb rofe from this {lrong 
lixivium: and, as fieam, at a high tempe rature, 
might cafily be procured, and applied to the linen, 
without the nfe of the alkali, I tbought it would 
be worth whiJe to try the experiment with hot 
ficam, produced from pure water. I mentioned 
t his idea to Mr. Duffin, fecretary of the Linen 
Board in j reland~ who is himrelf concerned, in an 
extenfive Wly. in the bJNching bul'iru:fs, who has 
promifed to make fome experiments on this fub­
jeCt, which 1 took the liberty to point out~ and to 
recommend to him, as being likely to lead to in-
lerdling refults. • 

l"Yeditating on the ,"anous ures to whi~h hot, 
or (whicb is the rame thing)jirDltg fleom might be 
applied, it occur~d to me that it would probably 
be found to be extremely ufeful in aI/lim worltJ, 
for concentrating the liquor from which allum is 
crynaliu:d. There are, as is well known. many 
difficulties 31h:nding tbe evaporaljon and concen­
t ration of that liquid,; nnd it is never done wit1l0ut 
occafioning a very confiderable expence, as weU for 
fuel, of which large qUMtities are confumcd, as 

alro 
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alfo on account of the frequent repairs of the pam, 
which are found to be neceCfary. 

Mon, if not all thefe difficulties, might, [ think, 
be avoided, by introducing Chong !leam into this 
liquor. in!lead of concentrating it over a fire. This 
concentration might certainly be effeCted :l.S well, 
and probahly better, and more expeditiouOy, by 
ufing.hot (learn. than by the immediat.e ufe of the 
heat of a'flrc; and the expence occafioned by the 
wear and tear of the appant.tus would, no doubt, 
be much lefs in the former cafe than in the lauer; 
and. if it Ihould be found (which is not unlikely) 
that lome. errlai" te.mperaltlre. is more advantageous 
in this procefs than any other, 'hal II",ptra/~u, 

when once difcovcred, may be preferved, with \'ery 
little variation,- when ftelLffi is ufed (by placing:l. 
va1ve. loaded with a proper weigh t, in the (leam .. 
tube, and obl iging the fieam to lift thut vaJve, in 
order to pafs through the tube); but there is no 
poffibility of regula.ting. with any prec;ilion, the 
degrees of heat employed, when liquids are evapo. 
rated in boilers over a fire. 

J would jun point out one more application of 
fteam, which, if I am not much rninaken. will 
turn out to be very advantageous indeed, in many 
refpetts i - it may be employed in heating the fer. 
mented liquor from which ardent fpirits are diftilled. 

A propofal for introducing watery vapour into 
a liquor from which pure ardent fpiriu are to be 
dil1:iUed, or forced away by heat, will, no doubt. 
be tbought very extraordinary by thofc who have 

VOL. 111 . L L ne\'cr 
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never meditated on the fubjed: ; but when they 
fhall have confidered it with attention, they will 
find rear on to conclude that Ihis method of diflil­
ling bids fair to be vtry ufeful. The faving of 
expence for coppers, and other coftly utenfils and 
macbinery. would be very confiderable; and the 
danger of the 'Havour of the fpirits being injured 
by the burning of the liquor to tbe fides of the 
copper. would .becntirely remOl'cd . 
• Steam has already been introduced, in (e"era) f 

great manufa8:ories in this country, into tlrp'llg­
houfts. and employed, with the beft: efreas, for 
heating and drying linen, cotton, and woollen 
goods, &Cter they have been wafued :-it has alfo 
been "fed in the byittg-roolflJ of (everal paper rna­
nufaB:ories. Wben it is ufed for any of thefe 
purpofes, it fhould be introouced into tubes of 
large dIameter, or into fcveral fmaller tubes, con­
ftruCled of very thin fheet copper (or into any 
other metallic tllbes, having a largt fUr/art, that 
would be che:tper) :lnd there tubes fhould be placed 
nearly in an horiz.ontal poli[ion in the low" port of 
the drying-room. and IIl1dtr the goods thal are lO 
be dried j and, (in order to economize the he::l.f as 
much as pomble) the W:lter refulting from the con­
denf:llion of tbe {learn in the fie-am-tubes, (holJld 
be condu8:ed, by Cmall tubes, well covered with 
W1rm covering, into tho rtrervoir which feeds lhe 
Ikom-boiler. 
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