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ESSAY III

WueN Pompey, says Plutarch, was visiting Lucul-
lus, he blamed him for making his villa so delightful
in summer, and yet so uninhabitable in the winter.
“Think you,” replied Lucullus, “that I have less
forecast than the eranes and storks, and that I know
not, as they do, bow to change my habitation with
the season.”” 'When this rich and extravagant seeker
of pleasure admitted being reduced to the same alter-
native with the fowls of heaven, in order to insure a
genial warmth in his brumal retreat, he exhibited the
low state of domestic comfortin a Roman community.
Yet, change as he would, he had no means in his win-
ter palace, placed any where, of enjoying a summer
temperature in the cold weather, without being incon-
veniently burdened with clothes, and breathing char-
coal vapour, rendered perhaps less offensive by im-
pregnation with costly aromatics. It is clear, from
the instructions Vitruvius gives in what manner to
decorate apartments generally, that discomfort was
not confined to the palace. To hide the unsightly
stains of smoke, this architect directs the walls of the
rooms in which fires or many lights are burned, to be
finished above the podium with polished panels of a
black colour, having red or yellow margins round
them; and he advises that delicate ornaments should
not be introduced into the cornices, hecause they are
spoiled, not only hy the smoke of the house, but also by
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that from the neighbouring huildings.® The same
architect thus deseribes the construction of the
hgpocaust or stove for heating the caldarivm or sweat-
ing room of a hath,

The floor is made inclining, o that a hall placed on
any part of it would roll towards the fireplace, by
whieh means the heat is more equally diffused in the
sweating-chamber.  The floor is paved with tiles that
are eighteen inches square; and on these are built
brick pillars, eight inches on the side, and two feet
Ligh, and eemented with elay and hair mixed together.
The pillars are placed at snch adistance, as will allow tiles
two feet square to be laid on them to forin the ceiling
of the hypocaust, and support the pavement of the
caldarium. The air to the caldarium, or room over
the hypocaust, is admitted through an apertore in the
centre of its roof, from which a brazen shield is sus-
pended by chains. By raising and lowering this
ahielil, which opens or shuts the aperture, the heat
of the caldarium is regulated.t

For heating the water to supply the baths, there are
to be three caldrons,—one for hot water, another for
tepid water, and & third for cold water; and arranged

* Loviloe 3, 4

Fram the description he gives ol a method of forming the pave-
ment in Greclan winter rooms, his own notions of comfort do not
appear to have been very refined. “These pavements," he zays,
“are pot only economical but wsefid. The floor of the friclinia or
dining room |s excavated lo the depth of twao freet, and when properly
rammed, yer of brick rubbish, made to slope towards a drain, 18
apread over it.  Upen this is laid a cement of ponnded conls, sund,
ashes, and lime, half’ a foot thick, The surfuce being mude fut and
smootl, and then polished with a stone, hus the appearance of o
Black pavement. The liguor that is \(pilt at the hanguet, nnd the
expectoration that falls on it, immediately dry up, and the attendants
an the guests, though barefooted, da not sufler (rom cold on thiskind
of pavement,"—L, vil. c. 3. At the present time, drsined floora are
formed only in the triciinia of cows, horses, anid ather heasts,

t+ Vitruving, L. v. o, 3. In some eases these cirenlar shutters nr
valves secem to have condensed the vapours with great rapidity, and
causing them ta fall in showers, kept the pavement under them
constuntly wetted, The apartment must ut all times have been
very gloomy, and the darkness must have inereased with the rise of
temperature,— Gell. Pompelana, vol. it p. 121,

—
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so that as the hot water runs out of the lower vessel,
it may be replaced from the tepid vessel, and that in
like manner replenished from the cold vessel: the
arched cavities in which they stand are 1o be heated
by one fire.®
After such minute instructions how to form the
stove in which large quantities of wood were to be con-
sumed, it is singular that he should omit to notice
in what way the smake produced wus to be conveyed
into the atmosphere, From this silence, it has been
inferred that he was ignorant of what Anderson ealls
“the elegant and commodious tube now known by
the name of a chimney,” It is not, however, a fair
abjection to his skill in contrivance, that, although sen-
sible of the inconvenicnce of discoloured walls and
smoke-filled rooms, he should nowhere suggest the use
of a hypocaust to avoid the nuisance. For this pre-
supposes that the urgency of a want will prompt an
invention to supply it, when all experience shows that
even the mest obvious improvements oftener arise
from accident than reflection, It is certain, however,
that such structures were sometimes built without
chimneys. An ancient bath yet remaining in the
island of Lipari bas a small opening at one end .0[ .Lhe
hiypocaust, for the adinission of firewood, and a similar
one at the other end for the exit of the smoke.
About sixty years after the period in which Vitravius
flourished, hypocausts are first noticed, as being em-
ployed for heating domestic apartments. “ I\.Inrl:y
inventions (says Seneca) have been divulged within
my memory,—such as windows formed ot: a trans-
parent plate, also suspended baths, and pipes from
hypocausts, so inserted into the walls as to spread an
equal warmth through the room, and heat what are
Deneath, as well as what are above.”| The apparatus

®* Vitruy, B. v, C. X, t Smith, Archwol. vol, xxlii, p. 100.
t Ep. W.
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here so briefly mentioned may have heen arranged in
this way. The hypocaust being constructed in the
under story of a building, in the manner descrihed by
Vitruvius, several pipes of baked clay were then built
into the walls, having their lower ends left open to the
hypocaunst. These pipes were cartied to the height of
the first or second story, and had their upper orifices
made to open inte the chamber that was to be heated.
They were closed by moveahle covers.®

While green wood was burning in the furnace, and
the hypocaust filled with its acrid smoke, the covers
were not remmoved from the cahdncts ; hut as soon as
the wood was charred, the upper orifices of the pipes
were opened, and the hot vapour from the hypocaust
then flowed into the chamber, If, as some imagine,
it was used in this manner, it is clear the eontrivance
had all the inconvenience and danger of the brazier,

® Winkelmnn, In his Letiors on Hereulaneum, deacrihes Lhe raing
of avillu discovered nenr Rome thut had pipes pleced in the walls
in a sowmewhat similar way, ““Stoves (or ypocausta ?) were found, he
8ayd, in the apurtments.  Below these apartments there were sub-
terrancaus chambers about the helght of o table, two and two under
ench apartment, ani close on all sides, The flut top of these cham-
bera consisted of very lurge tiles, and was supported by two pillam,
which as well as the tiles were jolned together, mof with lime, but
with wome kind of cemend, that they might not be separated by the
Aeai.  In the roofs of these chumbers there were square plpes made
af clay which hung half way down iuto each, and the moutha of
them were conveyed into the apartment sbove, Plpes of the like
kind built Into the wall of this lower npariment rose inta another n
the second story, where thelr mouths were omumented with the
igure of u llon’s head formed of burned clny. A nurrow passage of
about bwo feet in bresdih conducted 1o the subterrnnenn chambers,
Into which cauls were thrown through a squure hole, and the heat
wad conveyed from them by menns of the hefore-meutloned pipes
futo the apartment Jmmedistely above, the floor of which was com-
posed of coarse mosale work, nnd the wulls were encrusted with
murble. This waa the sudatorlaim.  The heut of this spartment was
cauveyed into that on the $econd atory by the ooy plpes encloped In
the wnll, which had mouths opening into the farmer as well oa the
latter, to colleet and afford A passage to the heut, wlich was mode-
ruted In the upper apnrtment, and conld be increased or lessened ut
pleusure,”  Jtooms were sometimes ballt over the sudetortum ta
purticlpite I ity heat,  Cleern, in o letler ta his hrother Quintiva,
tells Lim, that he had removed the sents into nonother angle of the
dressing room, becnuse their stave from whence the fire proceeded
was under the bedchambers.—Ep. ad Frat, 1, §t ep. &
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without its portahility and economy ; yet, if adopted
to use the superfluous heat only of the hypocanst after
the pavement of the apartment over it was sufficiently
heater, the plan might be considered an improvement,
by those to whom charcoal vapour was not offensive.
But had the upper orifices of the caliducts been kept
closed until all the fuel in the furnace was consumed,
and had then been opened, the method would have
been freed from objection. The current of ailr enter-
ing through the furnace, would have had its tem-
perature raised by coming into contact with thl:‘. !mt
ceiling, walls, and piers of the hypocaust, and rising
through the caliducts would have flowed into Ithe
apartment, and have ventilated as well as warmed it.
Glass must Lave been long known to the Romans
through their intercourse with the Egyptians ; but
tale is considered to have been the * transparent
plate” that Sencea alludes 1o as having been intro-
duced as aweather screen within bis recollection.® It

® % The want of the thin plates of glass now uked for the purpose
of gluzlng windows, onuly permitted the ancients Lo throw inlo apart-
ments o consideyuble bady of light by exposing them at the sume
tlme to every lnclemency of the weather; or 1o protect them againat
wet ond wind by exchuding, In the same proportion, il day-light,
and contenting themselyves with the dir glare of lnmps. In genernl,
ft caused them to seek o medlam between the two exdremen af muffer-
ing a few strugyllng rays of light to penetrite athwnrt the 1-?14:!11 af
the rufters thut lay on the wall, snd formed the celling ; or s
troducing immediately wnder the shelter and projection of the eaves,
& sort of wide low window, which only commencing, for the sakeot
restricting ita perpendicular ppening and permuub!hly. hlg}l fr_nffn
the floor, niforded no view of external objects, These resframiés
influenced the whole of theiy architectural system, Tt cavsed smaller
temples to recelve the requisite light through an enormeus entrance
door always open; and the Jarger ones Lo remain open mofed, It
cmised the dwelling-house, for seclhusion ny well s for snfei)_', to shun
all windows outside, to hnve every nperture for light, ua for egress,
turned {nwardly to a vast epen courd, mnd only to present to the
strect, lnstend of the multifarious windows of modern ml)lml.ionu,m:!
impenetrubie dead woll, Iteven coused 80 many apartments n!‘uver)f
sort te be left, for warmth ns well as comfort, entirely dentitute }1‘].
windows or apertures for daylight of every description, that fu the
Laths of Titus, the tine group of the Laocoon was found roor
which, however glittering with preclous marbles, depended entirely
for the light that made theo visible on nrtificlal Hlumination.
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18 related of Caligula, that while giving andience to
Philo, arich Egyptian Jew, he attended to nothing but
new glazing his windows ; and it has heen conjectured
that they had previously been glazed with tale, which
the emperor was replacing with glass, as a more
elegant material, and one better adapted to the pur-
pose. Dellueid shutters, whether of glass or tale,
quickly became commen ; and Seneca, who remem-
hered their first introduction, states, that, at the time
he was writing, a man was ¢omsidered to be poor,
who had not transparent windows in his dining
room; and that glass had grown so fashionable an
ornament, that the public baths had their walls lined
with erystal and Thasian marble, for decorations,
Since the invention of fire and clothing, the most
valuahle gifts to health and enjoyment were assuredly
glazed windows and hypocausts. Yet these memo-
rable innevations on ancient discomfort—the most
indispensable, agreeable, and enlivening among the
refinements of domestic life—were, nevertheless, con-
sidered to be prejudicial to health, The man, says
Seneca, who screens himself from the eold wind by
his glazed windows, whose feet are kept warn by
wrapping them in folds of flannel, and who never sups
but in his stove-heated ehamber, is not without danger
of illness on the slightest change of the weather.®
And live they wot agaiust nature, he asks, that Iong
for a rose in winter, and endeavour by apt changes of
heat to make lilies and flowers to blow at that season,
instead of In summer. ¥
Indeed it seems to have fuflucnced the whole domesife system af the
anctenie, Dy diminishing the difference either between the insilde or
the antside of the house, ar between duy and night, it caused them
to tramsact much of their daily business in the public plice or forum,
and at home to make the night, moch more the time of (heir nost
retired atudics or their most convivial meetings.”'—Hope. Histarical
Enspy on Architecture, p. 112,

* De Providentia,
T+ Epist. 122,
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The excavations at Powmpeii have thrown a elear
light on the domestic arrangements of‘ this period.
The villa suburbane had a large bow \mn.dnw lazed
with a green tinged glass, and a w'mdn\lr in the baths
had goed plate glass ground on one .‘udclm prevent
persons looking through it. But notwithstanding
these instances, and that trapsparent shutters were
not rare, window glass was not a common material at
Pompeii, nor in Italy, Its searcity and.expen.-a('. and
Jate introduction, must have confined its use to the
wealthy ; and even in theiy houses, to the roomns ap-
prnpri:_uml to the reception of cowpany ; and huen,
horn, and tale, were most. likely the substances com'-
monly employed to form diaphanouns wczﬂ.hm: SCTEEnS.
The Italians, like the Egyptians, made .ﬂ)("ll' window
openings very small.  They were considered better
for the eyes than larger apertures.t But the pre-
ference was, perhaps, established as Iml(‘l'.l f]'()lT‘l Lhon_‘
being easier filled and made \\.'c;:t.hcr-tlght in l‘hu
winter, with the transparent materials at ﬂlt-“ll‘ Lh.s-
posal, as from their better excluding heat and hght.. in
seasons when their excess was oppressive. Some win-
dows discovered at Pompeii were not more 1‘1|zm 23
inches wide and 3 feet high; they were fitted with l‘ill-
tices, and had shutters that slided horizonm.ll_v; w!nch
not being very well put together, the gaping chinks
had lieen covered by an inside curtain.§ L.ppcr floor
windows had curtains only ; and door openings were
often closed in the same manner. The doors maved

unts remaining ni’_ the
contradictory.  Glass

® Gell, Pompelana, \'o]]. i p. 97 .-(JI'hr:; ‘ oY
genrcity of gluss among the ancierfs are ! 3 o
L‘:inixr:u::n:\ ;hmunrh-d in Ilaly at this peried, and \EM. L;{ll:;él:]r:‘r:‘ao;{
hottles, glasses, cups, es, and otherut 18ils were u.un_( ".:-‘ :-n.;‘bh-iE
Yet Vopizcus accuses Firmus Ih? mrrrlll:ml. W hlr?:L nr_|1L O
him to contest the soverelgnty of Egypt with _Alm-h.:n..t‘;i ;I'\:-[;-'l;rw
having gluss windows in his villa. (i[;_urr] wingaws ne \-]LI' 1;1 i 1
penernl in [aly. Liven mow, except in the l\ouww‘ :)f .[iu Fir
Heliting of a house in Traly on & raioy or swindy day is very de

1 Cicero ad Attle, 1. il cp- 34

: Gell, Pomp. vol. §. p. 16k
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on pivots, and were sometimes hung to shut of them-
selves, The Pompeians had carpets, raised bedsteads,
mattresses stuffed with Gaulish wool, down pillows,
blankets, and carpet coverlets, and these elemnents of
warmth and comnfort were probably enjoyed by all
Italians. The general methed of procuring a warm
indoor ¢limate was by burning charcoal, in a brazier
on the pavement in the middle of the room, and
allowing the vapour to exude at the deor and window.*
These braziers and tripods, formned of all sizes, in
iron and bronze, occasionally displayed great elegance
of design and neatness of workmanship, and some-
times were contrived to heat water, One of this de-
seription, in the museum at Naples, is 25 inches
square, and has four towers, one at each angle, fitted
with a lid that can he ruised by a ring. The fire-
hearth is placed in the sguare part in the middle,
which is lined with iron, as in the comnon braziers,
The fluid to be heated was contained in the towers.t
It is supposed this focrlzre was intended to “ heat
water and other liguors, for funily uses,” as well as to
warm the apartment, though it seems far from being
either a convenient or an economical apparatus for
these purposes, Another use of such utensils has
perhaps been overlooked. The cold dry air of an
Italian winter and spring was desiceated to a high
degree after being expanded by the heat of a hypo-
caust, or a fire of charcoal; and these braziers appear
a very elegant method of diffusing that quantity of

* “Inthe kitchen of the house of the¢ Disscurd, the smoke might
have escaped by a little window yet existing; no lrace of a chimney
is visible, yet it sesms impossible but that there must have been une,
It is certain, however, that in a smail shop, and in a chamber of the
Temple of Isis, chimneys nuy be found ut Pompeil.”—Gell. Pom-
peiana, ii. vol. ii. p. 164,

f Sic William Gell gives a figure of this brazier in_his Pompeianna,
vol.i. Aaother of most elegant design, i represented In Donaldson’s
Pompeil Ilustrated, vol, li. The bronze brazler that was placed in
the Tepidariwm of the Baths al Pompeil, is described and Ggured in
the Museo Borbonico, vol, ii.
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moisture in the air of an apartment, that was neces-
pary to make it agreeable and salubrious. Pl..'rhﬂps
the evaporation was partially regulated by shutting or
opening the lids of the water vessels,

The caldarium of the public baths had a hypocaust
formed bencath it, and its walls were 80 construct.ed
that heated air surrounded the apartment on all its

FIG. IV,

oW @

sides. PFig. IV. is a section showing part of the walls
and floor of the caldarium, and Fig. V. is a plan of
the same portion,*

A foundation for the floor was prepared by laying

# Museo Borbenico, pl. 51,



48

a thick stratum of cement, composed of lime and
1}nunded bricks. ©On this were built small h.r'wk
pillars, @, about 63 inches square and 19 inches higrh 5
strong tiles, ¢, were then placed on these pillars to
form the ceiling of the hypocaust, and over them was
spread a stratum of cement, e, ahout 9 inches thick,
The surface of this pavement, ornamented with mosaic,
formed the floar of the caldarium, B.

The sides of the callarium, as high as its cornice, i,
were formed hollow, by means of tiles, m, 13 inch
thick, placed at a distance of 3 inches from the outer
wall, D, and firmly attached to it by iron cramps, i,
passing throngh holes, made at cach corner of the

FIlG. VI

riG¢. VIIL.

tile. These holes appear to have been perforated, after
the tile had been moulded, by an instrument some-
what blunt being thrust nto the mass while soft,
which, protruding the clay, formed a hollow projec-
on the opposite face of the tile,  Each tile had

tion, z,
ih which the

four of these hollow projections, throv
jron cramp, », was driven into the outer wall, n, of
the caldarium.®* The hollow knobs thus served as
gheatls to protect the eramps, from the beat, and as

* Musea Darbon'e, vol. Ji. &. o

10

stays to preserve the space o, between the inner surfaee
of the tile, m, and the wall, n. A substantial stueco
was laid over the tiles to receive the decorations
‘:1\111\';>1\1‘izll\* to the apartment, which, filling up the
joints, made the casings smoke-tight. 'The space,
e, formed Detween the outer wall and the tiles,
communicated  with the hypocaust, between  the
pilasters, under the floor, as is shown at @ 'T'he
furnace was placed in an arca at one side of the hypo-
caust, and the flue by which it communicated with
the hypocaust, was placed nearly in the middle of its
side,

Figure VI, shows the fuee of the lining tiles, m,
on a larger scale, which in Fig. VIIL. are shown in
H('("lI()ll. The sane letter, in the preceding figures,
refers to the smne part. .

When the hypocanst or stove was filled with the
hot smeke from the firnace, the vaponr rose into the
space o, hetween the tiles and the wall, and formed a
column, or rather a lining, of heated air round the
caldarinum as high as its cornice, by which means
the walls, as well as the floor, of the apartiment could
be kept at a high temperature. In constructing this
hollow wall there does not seemn to have been an in-
tention of making the hot vapour, that aseended into
Ill.'c space o, eirewlate throughout the Interval, althouwrh
without this eireulation mueh of the effect that \ml.:l(i
have heen produced by this skilful arrangement was
thirown away. ‘

Adjoining the caldarium was the tepidurium, o
mnm'kv;lt at a moderate temperature only, It had a
capacious flue, ronning the whole length of the fdoor
a.ml comnunicating with the hypocaust of the calia-
rium, and also with the furnace; but it was heated
solely by a large hronze hrazier, placed at one end of the
E’ll.l.‘ll‘i!'nl‘nl. This vessel was 7 feet long, 2 feet 6 inches
wide, and lined with iron to protect the hronze from

3
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the action of the fuel; and the bars at the bottom were
of Tirass, on which hricks were placed to supplr'n‘-t L_}u-,
pumice-stone for the reception of tho. (-ha.rf:(ml‘ I'Lein-
troduction of this brazier inte the tepidarium shows the
foree of prejudice in favour of the common m“:)dc of
warming by a pan of charcoal, In the cald;n"mrn ;_1
much higher temperature was necessary than in the
tepidarium, and this was obtained fr.mu L}'l(! hyln.uc-uust
and hot wall, without the reom being filled with the
fumes of charcoal ; a comfort that might also bhave
heen enjoyed in the tepidarinm h)‘ means (.Jf the ﬂ.uu
formed under the pavement. It is not gmte certain,
however, that the suffocating vapour was at all times
excluded from the caldarium itself, notwithstanding
its great surface of hot floor and hot '?'.‘nll, that under
modern management would have Huﬂ;cr_'(.l m)l.”unl)" Lo
“ diaphovise, but to hake the Pompeians.””  Gell
observed a stone in it floor that was mm’ua\.ﬂc, and
was probably placed there ta e occasionally Lifted to.
permit a eurrent of hot air from the hypocaust to enter
the caldarium.*

The form and proportions of the caldrons 'tlmi.
leated the water for the bath are given in .Fig. VIIIL.
from the impression very visilly remaining in the h‘('rl
of the mortar in which they bad been fixed, The
caldrons were arranged one above another, and
set in a kind of oven, without flues running 1'01E1'|rl
them, and were named, like the chambers, aceording
¢ their temperature and use; the lowest, next the
five, 1, was called the caldarium ; the next, ¢, was llh.r'
tepidarinm; and a, the upper caldron, was the frigl-
darium : @ 1s the wall of the bath; and 7, & wall
enclosing the hoilers; o, the flue '(.>f the furnace.
By means of a syphon, when .I.lﬂllil'kf_!; \\.':11.01.' was
drawn off from the caldron of hoiling water, &, 1t was

* Gell. Pomypeiana, ii. vol, 1 p. 120,
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refilled with warm water from the middle one, e ; and
this vessel in its turn was replenished with colder
water fromn the uppermost boiler, g, into which eold
water flowed from the cistern.®

TIG. VIII.

The matrice or bed of one
column only of caldrons was
found ; but, as it was seldom
necessary to have more than
one fire in the baths to warn
both the rooms, and the water;
it is thought that three eca-
Iumns of hoilers (nine vessels)
were placed over the smme
fire in one oven. T

Where a large quantity of water was wanted, heat-
ing it in boilers on this plan, would appear to be
nearly impracticable; and the magnificent baths at
Rome, it has been conjectured, were heated in another
IMANIer.

A series of hypocausts was constructed after the
method described by Vitruvius ; and similar to the
stove under the ealdarimm in the baths at Pompeii.
Upon these stoves ranges of substantial vaulted stue-
eoed water tight chambers were built one above the
other, into the walls of which were inserted earthen
pipes, that communicated with the hypocausts heneath,

The vaulted roof of the tier of chambers was
formed into a shallow reservoir, that was left open to
the air; and into this eistern the water from the
public agqueduct was conducted to have its tempera-
ture raised as much as possible, by exposure to the
sun, before it was allowed to fall into the water chan-
hers heneath it.

* Gell. Pompeiana, vol. i, pl. xxv.
T Ibid. ii. vol. i. p. 120.
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If both ranges of chambers, and the reservoir
forming their voof, be supposed filledd wath water, and
fires made in (he hypocausts, the flaors of the lower
range of chambers will he heated, and the smoke
rising through the earthen pipes from the hypocausts
lLeating the walls, the water contained in these lower
chambers will have its temperature rased also,
This will then communicate heat to the {loor of the
socond tier of ehambers, and warm the water standing
on it. The operation is the samne as that of the caldron
apparafus.  As the hot water from the lower range of
chambers is drawn off for the supply of the haths, the
tepid water in the second range descends and replaces
it; and, at the same time, the water that has heen
glightly warmed by exposure to the sun in the shallow
reservoir on the roof, falls into the tepid water cham-

hars.

YIG: 1X. FIG. X.

Fignre [X. is a section of a portion of one of the
I 1
hypocausts, B B, the piers; &, the floor of the hot water

%)
chamber, The way in which the pipes were placed in
the walls, is seen at ¢, a part where the stucco had
fallen down, when Diranesi made his sketeh from
which the figure was taken.®

One variety of the earthen pipes that were bnlt
info the walls ix represented in Figure X. They
were about 13 inches thick, and fitted into each other
with a sort of spigot and faneet joint that lapped
about 2 inches.  Another sort was cone-shaped,
and, when placed in the wall, the narrow end of the
one was insected about 2} inches into the wide enid of
the other, Some were made eylindrical, others were
parallelopipedons, and, when used in the Duilding,
their ends were merely placed in contact. 'The drains
that conducted underground the hot water from one
parl of the hath to another, were sometimes formed
of these earthen pipes cased with bricks ; and to pre-
vent the water heing cooled as it flowed through
them, the drain or conduit was swrrounded by a flue,
that led from and communicated with the hypocaust,
or, when it had one, with its furnace, They were thus
enclosed in the centre of a hot funnel,and could by this
means he heated before the water entered, and have
their temperature preserved, while it was running
from the caldrons.

[n some ancient haths that stood where is now
the ehmreh of St. Cecilia in Trastevere, the same end
was attained by another methed. To diminish the
dispersion of lieat by radiation, the copper tubes that
sérved for flues or pipes were gilt at those parts
where they were exposed to the atinosphere.t

Cameron, who considers the method of heating
water in chambers of masonry to he feasible, gives
same illustrations drawn from the remains of the
haths of Caracalla. In these magnificent fherme, he

* Cameron.  Daths of the Romans,
Thidly p. i,
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height, and it was a more manageable and compact
apparatus than a hypocaust, if erected on an upper
floor.

A figure of the draco copied from an ancient paint-
ing, agrees nearly with the preceding deseription,*
and a diagram of it given by Castel a centiry ago
seemns to have heen the type of a meritorious modern
revival of the ancient apparatus.}

The ignorance of a salubrious and effective system
of warming apartments among the Romans, is well
exemplified by the solicitude shown by the younger
Iliny, to turn to profitalile account = sonrce of heat
that is neglected in modern huildings, as one which
no ingenuity could make adequate to the lowest
want of domestic comfort.

The villa Lanrentinum was sitvated on the sea
coast, ubout seventeen miles from Rome, and although
not extensive, it was large enough to afford every
desirable aceommmodation.  From the station, and
taste of ifs owner, and heing built for habitation diuring
the winter months, it most likely contained all the
conveniences for heat and ventilation that were to e
found in the houses of men of the highest rank in
Rone.

From a plain porch, says Pliny, you enter a portico
of the form of the letter O, which includes a small hut
agreeable avea, 'This affords a pleasant vetreat in bad
weather; as it is not only enclosed with windews, but
sheltered by an extraordinary projection of the roof.
Irom the middle of the portico you pass into a hand-
some hall, that has folding doers and windows on
every side.  On the left of this apartment lies a large
drawing-reont, and heyond that a second of a smaller
size, having one window to the rising and another to

* Camcren.  Baths of the Romnng, p. 42,
t Castel.  Villas of the Ane. p. 46

s
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the setting sun.  The angle that the prejection of the
hall forms with this drawing-room, retains and arids
force to the heat of the sun. ''o this warmn corner,
continues Pliny, my family resort in winter to perform
their exercises ; for, sheltered fram all winds, except
these which ave generally attended with clouds,
nothing renders this spot nseless it what, at the
sane time, destroys the fair weather.  Contignous to
this is a rooin that juts out and forms the seginent of
a civele; the windows of which are placed so as (o
receive the sun the whole day.*  From hence you pass
into a hedchamber, through a passage which, being
Lvarded and suspended, as it were, over a hypocanst
heneath, tewmpers the heat which is emitted, and con-
veys it to all parts of the bedehamber,

In the opposite wing is a reom ornamented in a
very clegant taste; adjoining is another room that,
thongh large for a parlour, makes but a moderate
sized dining-room, It is exeeedingly warmed and
culiglitened, not only by the divect rays of the sun,
but also by their reflection from the sea.  Beyond is
a bedehamber with its ante-roomn ; its height renders
it cool in siwunmer, and being sheltered on all sides
from the wind makes it warm in winter. T'o (his a
similar apartment s joined by a party wall.  From
thence you enter into a handsome and spacious cool-
ing room Lelonging to the bath, eontiguons to which

* A reom constructed jn this form, and for the same purpose, was
discovered at Pompeii.

“The cubicutin, with the how window, was doubtless the principal
one in the villa; having the ends towards the country cirenlar, it
continued to receive the full jofluence of the sun from the dawn te
the close of the day. When the shutters were closed, light was
utmitted by bull's-eyes over the windows.  The ale in the middie
af the chamber was encloged by a curtain. he side is n recess
hollowed out of the solid construction.  This was probably he
toilette, as it coatained several vages which apparently had contuined
perfumes and unguemrts.”’—Donaldson.  Pompeii Hlustrated, vol. ii.
e b
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is the perluming room, then the sweating room, and
next to that the furnace which conveys heat to the
bath s adjoining are two small elegantly fitted np
bathing-roomns, and next to them is a warm bath,
wherein one may swim, and at the same time have a
prospect of the sea. Near it is the tennis-court, that
lies open to the warmth of the afterneon sun. From
thence you ascend a sort of turret, containing two
entire apartments helow, as there are the same number
above, besides a dining-reom, which commands very
extensive prospects. At the other end is a second
turret, in which is 2 room that receives the rising and
setling sun. Behind this is a large repository, and near
it a gallery of curiosities; and underneath a spacious
dining-room, where the breaking of the waves is heard
but faintly. Irom the banqueting-house in the
garden an enclosed portico extends, which has a range
of windows on each side; but on that which leoks
towards the sea, they donble in number these next
the garden. These are all thrown cpen when the
weather is fair and serene; but if it blows, those on
the side the wind sets from are shut, while the other
remaing open without inconvenience.*’ The portico
itself is coolest when the sun is most scorching, that
is, when its rays fall most directly upon its rocf. DBy
setting open the windows, the western breezes have a
free draught, and prevent the enclosed air from stag-
nating, At the upper end of the portico stands a
detached Dbuilding, which I call my favourite. It
contains a very warm winter room, one side of which
looks upon the terrace, The other has a view of the
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ilating Dby oppesile apertures seems to have been well
Varro, De Re Rastica, 1. &, tells us how several
were preserved by I]l})lmk otes during a pestilence,
dene by himself in a parallel case at Cercyra, by
s than that of rightly disposing the apertures of
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sea; and hoth lie exposed to the sun.  Adjoining this
is 2 hed-chamber, which neither the voice of the ser-
vants, the murmuring of the sea, nor even the roaring
of the tempest, nor lightning, nor the day itself, can
penetrate, unless you open all the windows.  Annexed
to this is a small hypoeaust, from which, by opening
a little aperture, the heat is let out to warm the bed-
chamber to the degree reguired, and beyond this lie
an anle-chamber and chamber that alse enjoy the
sun, though obliguely, from the timwe it riges till the
aflernoon. ™

Thus far Pliny, who, it is manifest, made warmth o
principal cansideration in the constraction of his villa,
and delighting in warm apartiments, took all opportu-
nities to have the benefit of the sun both within doors
and ubvoad, as much and as long as possible. To
enjoy his beamns the whole day, he formed one end of
his diming-room like that curve whieh he thought the
glorious  luminary made in his course round the
world, and when obliged to make projections in his
building, he contrived them so as to forin a warm
corner for his family to tale exercise in, since no fires
were made in the house, except in the kitchen, and
in his own apartments, Ilis sleeping-room was placed
to have the benefit of the morning sun; and to re-
medy the ineonvenience of its being situaied in a cold
corner in the winter, he warmed it from a hypocaust
under a small room adjoining, as being more conve-
nient for a servant on the outside of the chamber, to
admit® what heat was necessary, without disturbing
the person that was asleep, than if it had been made
under it. He shows no care to heat any other room
in this winter villa, except his bed-room in the garden-
house, as if he chose rather to keep himself warm Dy

Ep, L ji. ep. 17,
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additional clothing, or by exercise, or by retiring to
those rosms which were warm by their position, than
by the heat of a hypocaust.  Our ignorance of aicient
nanners, and deep-rooted prejudices imbilied during
that perind of our lives when we generally read the
classies, have taught us to think very highly of Roman
magnificenee, and luxurious enjoyment ; hut, in this
instance, Pliny himself admits that real comfort could
only be found in his litdle bedehamber in ¢he pleasure-
house in the garden, a room that would now he ¢on-
sidered most dismal in the winter by a modern domes-
tie, for its small window was closed with wooden
shutters enly.

It nay here be observed, that, in general, the uar-
rangement of a Roman house was such that the sun
could shine threugh the compluzium or the opening
in the roof of the afritm or hall ; and being commonly
only one story high, and rarely excecding two, it must
bave heen warmer and drier than houses of the pre-
sent day, that preserve something of the ancient form,
but wherz the conrt ix usually darkened and rendered
dwmp and chilly by the greater height of the sur-
rounding buaildings.  In town houses, however, the
rooms must have heen very gloomy, as the only light
they could receive entered through an aperture in or
over the deor, and even this light was often bor-
rowel,  Under these civeumstances the ventilation
nst have been mest imperfect ; and in spite of their
use of tale, glass, and linen shutters, and of eur-
tains, arpets, and braziers, still the want of fires

generally, and ('himnoys c--ntircly. must have re-
duced the ancient inhabitants of Italy, as it does

the medera population, to endure, under additional
clothing, that state of discomfort and cold damp
which is always produced whenever the sky is overcast
between Novenber and April.  Yet no people are

il

mare sensible of the slightest variation of tempera-
ture than the Halians ; and none make a more plen-
tiful use of warm clothing, They also know the use
of chimneys; hut popnlar as well as professional
prejudice prevents their in[rmiuc.li.(m; :;n(l. people
who follow the rules of their physicians, aeoid them,
and live in rooms warmed by pans of burning charcoal
set on the middle of the fluor, or under the table
at which they sit, without a funnel of any sort to carry
their fumes out of the apartment,—hut sucl.l has heen
the custom in Italy from the most ancient times.

In the cold and changeable climate of Britain, the
Romans adopted a more economical and healthful
method,  Ahnost all the remains of their houses 1.]mL
liave Been discovered, show that the means of heating
them by hypoeansts and flues were provided at the
erection of the building, not for ene or two rooms
only, as in Pliny’s Laurentine villa, hu_i 1'(.n' evel
npa.l'l.lm'nl desigmed for lmbil.‘ltimli by th.(-‘t;zmlal_\'_'

These hypocansts are of two kinds,  'The first eon-

* The hypocanst at Withington was 27 l‘!-ulﬁ im‘-!zu':' in ll‘ll)?i!l.,
and 19 feet wide. The piers were formed of brick, Binches i,
und the average distance between the plers was 14 inches, —Arclieo-

i . xvilil. p. 12 ; .
Iu..‘l-ljllf.:ll;‘lsfx:j.l tl!he} piers were hn}i]l of rir.‘u!.'xr l;ru:l:-:l,!!_i'nlf;lir;_ln
diameter, “piled on each other like cheeses.”~Roy. Military Antiy.

97, Arc l. i, p. 6. "
p.'[I':'Il’o.1niﬁ.l::('1l;);:l ; J)I;J:’Jr.lll‘\( at \‘_'ra.‘-.n-u-r were Ii)rrlilcl of 1.‘.1::){11-1111‘-_
af columns of granite that had Lefore Leen used for some nl.]ln‘f 1;1;1 -
pose, 14 inches diameter. ‘l'l:_vn- wis much irru-,fut;ujl‘_.. both in : x.\-
distunee and placing of !‘.hv pillars. l'.', the same \IUZJ t“"l.) :ariat(r
hypocausts hud pillars 8 inches square, 2 feet dislant roin centre Lo
ventre.—Phil Trans. No. 306, Arch, vol. ix, p x s :

The hypovaust at Cire sler was 32 feet long, by?2 l’JL‘\:L \\ll[ : y -n!nA(
had plllars 8 inches square, w ill_) tiles for bases and L'.u]nl.x};, .] e l]{ :.
square, v which rested tiles 2 feet square, 1'1('1I on tlf::_)ﬂff{ hers of thy
same size 1o receive cement for floor; pills feet 8 inc £ll.‘“.'|\:|| «
Arch. vol. vii. p. 407, 1\1|)Iiup" ;t] hL'C,lI(I!-}‘i ul this hypocaust
riven in Carter’s Ancient Architecture, p. 7. :
.'}\I‘l::n;;’:x: Illnl:::c at Rodmarton, Plers of the hypocaust were 2]
juches high, and 5§ inches square ; spaces betweern _ll_u- pm:.\ .:r‘:»m_
7 to 10 inches.  They u"\:n-l of ‘ln]m‘kh:im;: ll‘il:' mortiur joints were § of
an inc kness,—Areh, vol, xvill, p. LA, . 7
‘IIII::A‘iiitfllrlfalllniiii];1~t|al'u toman bailding on e river Eske, five out of
the seven rooms had hypocausts uuder them, constructed In the

ure
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strueted with flues running wmnder the floor of an
apartment, and heated from a fireplace made on the
outside of the building ; and the second kind formed
like a low chmnber, having its ceiling supported by
small pillars as described by Vitruvius, or by dwarf
walls, and sometimes having flues leading from themn
under other apartments. The hypocaust discovered
at Lincoln will explain this variety, of whieh Figure X1
is a pround plan, and Figure XIL is a section. 1he
same letters on both Figures refer to the same part.®

The hypocaust was 24 feet G inches long, and 0
feet G inches wide. It contained four rows of brick
pillars, &, a, ¢, ¢, two of which were square, and two
civenlar, ‘The square pillars, @, @, were 8 inches on
the side, and about 9 inches apart; the cireular
props, ¢, ¢, were 11 inches in diameter. Fach pillar
had a projecting brick or tile about 11 inches square
for its base, and another tile of the same size that
formed & capital, making its height, and that of the
heating chamber, about 26 inches, Large bricks, ¢, e,
varying from 16 to 20 inches square, and 2 inches
thick, were laid on the pillars to form the ceiling of
the hypocaust.  On these were placed courses of
tiles, hedded in mortar, and on them a layer of stuceo,
to form the floor of the room, z, to be heated; the
entire thickness of the floor being about 10 inches.
The fire-hearth was at #; and the flaine and smoke

usnal manper with flues, and heated from the outside.—Roy. Afil.
Antig. pl.46. King. Munimenta Antigus, vol. ii. p. 182,

In the Villa Rustica, adjoining the villa at Bathorne End, the flues
of the hypocaust were I8 inches deep, and 14 inches w ide. At the
extremity of every flue, within 3 or 4 inches of the lolm a brick funnel
was placed in the wall.—TRooke. Arch. vol. Ix. p. 205,

Hypocanst at Chester, Had Vhirty-two pillars, 2 feet 10§ fnches
high, 15 inches distant from each other, standing un a mortar floor,
spread on the rock.—Pennant.  Tour in Wales, p. 2

At Dover, the pillars of a hypoeaust were Imhw high, 9 inches
square, and 13 inches apart.—Arch. vol. v. p.

The pillers in an ancient bath at Lipari were 2 feet high.—Arch.
vol. xxiii, p. 100.

* Vetusta Monumenta, vol.j. pl. 47
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passed through the arched cavity, or throat of the
furnace, e, into the hypocaust. Two flues, m, w,
opened into the hypocawst, The flue, m, that pro-
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bably condueted the smoke under some other apart-
ment, was about G inches high, and 14 inches inside,
Lts hottom was raised about 2 inches ahove the floor
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af the hypocaust, 'I'he flue, #, was about G inches
sqnare, and placed as wueh under as above the flon
of the bypocaust,  This seems o have been a sinoke
flue. ‘'L'lie position given to these flues was, perhaps,
designed to retain at all times the hottest portion of
the vapour in contact with the ceiling of the hypo-
caust; and in the want of a contrivance like our
furnace doors and danpers, this was an effective and
ingenious arrangement.  'The floor of the precfur-
nium, A, was 18 inches under the Ievel of the {loor of
the hypocaust,

The villa at Woodchester, built, it is conjectured,
Iy order of the Lmperor Adrian, was, according to
King, the noblest of the kind existing in Britain,
It contained sixty-five apartiments, nineteen of which
were of good proportion.® Al the rooms and pas-
sages in the nrain building were heated Ly hypocausts,
or by flues, Iigure XIIL is a plan of the walls of
this villa, and will elearly explain the general arrange-
ment of its apartments.§ "U'he room a, the largest, and,
Judging from its heantiful mosaic flooy, the most mag-
nificent in the villa, was a square of 48 feet 10 inches.
It opened into smaller chambers on two sides, and
on the third side into a corridor or gallery that formed
a connnunication with the other rooms in the main
building. Under its elaborate mosaic pavement ran
four fines, that are shown by the dotted lines, erossing
each other at right angles, built of stone, and plas-
tered, and covered with thick unwrought stones.
The floor was coated with a coarse tarras,  'T'he flues
were 4 feet high, 23 inches wide at hottom, and in
the middle of their Tength had the same width at
top; but as they approached the walls of the apart-
ment they gradually diminished at top to a width

* AMunimentn Autiqua, vol. it p. 184,
t Lysons. Ioman Antiguities at \Woodchester, pl. vi.
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1 : The flues that ran from front to back
ad brick funnels placed in the walls
mities,

of G inches.

1] £ oy
g i wall at their extre-
. -5¢ funnels were 134 inches wide, 44
hq - 5 3 ; i
inches broad on the outside, 18

inches long, and

FIG. XIIT,
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about an inch thick. They were deeply furrowed

on one side with lines made with a toothed instro-

ment when the clay was moist, and were most likely

intended to make the mortar adhere more firmly to
¥
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each other, allowed the hot vapour to eireulate threugh
the series of tile pipes,
A hypoeaust was formed under each of the rooms

them. It was remarkes that these flues, (shown in Figs,
XIV.XV.,) were not discoloured by smoke, and could
not, therefore, have communicated with the h ypocaust,

FIu, X1V,

FIG. XVI.

A

% 7 //;/f-, 7% 7% o 22
267 ///f//fé//////////n? i
¢, that adjoined them. They had probably heen nsed
only occasionally to convey het air to prevent the effects
of damp on the magnificent floor they ran under.
Flues, 4 feet deep, and 1 foot 11 inches wide, and
crossing each other at right angles, were formed under &
the floor of the room 0. Figure XVI.is a plan of
the room and its flues; and Figure XVIL a section J
of its flues taken through the fireplace. In both
figures, @ is the fire-hearth; it was 1 foot 11 inches == T *‘__‘
wide, and projected 4 feet 2 inches from the wall, g,
and appeared to have heen also a place for cooking, S
&, the aperture in the wall ¢, through which the heat
flowed into the flues, d, d. An aperture, &, in the
wall /, communicated with the flues formed under the
mosaic pavement of the room adjacent. The flues
were 4 feet deep, and 1 foot 11 inches wide, so that
a man could creep along and clean them. At the
extremities of the flues, tile funnels, generally having
oblong holes in their narrowest sides, were placed

FIG., XvVIL

upright in the wall to convey the heat upwards. The B b (?lg' XIIL,) with brick pillars 11} inches square
holes, in adjoining ranges, being placed opposite to and 9 inches asunder ; and the heat from hoth appears
to have been conveyed into the adjoining apartments.

F2
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The figure represents one of the
funnels that had two holes in one
gide, and one hole in the opposite
gide. They were 7 inches wide,
and 5 inches broad, and 15% inches
long. 'The three lateral holes were
about 2 inches square. Some
other pipes had holes 4 inches long,
and 2 inches wide.

FIG. XVIIL.

Fireplaces on the outside of the building formed
gimilar to the fireplace that has been described in the
room o, were placed at m and N, R, 8, (in the plan of
the villa, Figure XII1.,) which heated the flues beneath
the apartments near them. Under the galleries, R, 8,
the flues ran close to the foundations, and had others
crossing at right angles.

The situation of the warm air or vapour bath, was
at X, in the general plan of the villa, (Fig. XITL).
ground plan or horizontal section taken a few inches
above the floor of the hypocaust, is given in Figure
XVIIL. H,isthe prefurnium or porch of the furnace.
I, the furnace or fire-chamber. K, the focus or hearth
on which the fuel was burned. L, the throat or
aperture at which it communicated with the hypocaust
or stove. The furnace was 7 feet long, and 17 inches
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in width at its mouth, which increased to 28} inches
at the hearth, and thence diminished to 13 inches at
the throat. It had the same height throughout, and
its floor was level. The hypocaust was 9 feet 10
inches in length, and 8 feet 10 inches wide. The six
piers @, @, were pyramidal with the narrow end for
their base. Figure XIX. is a section of the hypo-
caust in the line of its width, and Figure XX. a sec-
tion in the line of its length. ‘The piers were partly

FIG. XIX.

bu_ilt of unhewn stone, and partly of thin bricks, in a
very rough manner, and their wide joints were filled
with a reddish sort of clay. They had a number of
perforations, ¢ o, formed by two curved or ridge tiles
laid so as to form a tube, or by a ridge tile laid on a
ﬂ_al: tile. They seem to have been formed with the
view of allowing the hot vapour to disseminate itself
more equally through the hypocaust; no flue was
ohserved for the exit of the smoke. The lorgitudinal
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flue e formed by the piers was 21 inches wide at
bottom and diminished to 7 inches at top, the 8 spaces,
t ¢, were 18 inches wide at bottom, and decreased to
6 inches at the top.

On these piers were placed bricks, ¢ ¢, 2 inches
thick, 12 inches wide, and 24 inches long, that formed
the ceiling of the hypocaust, and on which was laid

FI1G. XXI.

the tiles and cement, %, 8 inches thick, that made the
floor of the sudatorium, 7, of which Figure XXI. isa
ground plan. C, is the walls of the chamber.
A row of curved tiles, that form a series of per-
pendicular brick funnels extended along two sides of
the sudatorium. Their lower ends were open to the
hypocaust, (see @ b, Figure XX.,) and the upper edges
of the first raw rose about 14 inch ahove the floor,
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Other rows of funnels were placed on these, and
a thick coat of stucco laid on them made the casing
smoke bright. They serve the same purpose as the
tile lining of the caldarium of the baths at Pompeii,

FIG. XXII, Fig. XXII is a sec-
tion on a larger scale
4 of these curved tiles ;

g P R e 1
7\:%\@““““ 5 ““‘\\Ssﬁ\‘“‘\\“ w, the curved tile

R : bout 18 inches long
\\‘\*\\}\"*\\\\ \b\\\\\\\\\\\t znd 13 inches wide;
‘\\\\\\\\\\\\\\‘\\\;\\\\\\\\\\\\\3 s, the space in which
the smoke from the
hypocaust circulates between the tile and the wall, C.
The walls of the villa remained entire for a few
inches only ahove the floor, so that no notion could be
formed of the height to which these funnels were
carried.  But from the large size of the hearth, and
the moderate area of the.floor of the sudatorium, it
is probable that it was not found necessary to carry
them as high as the ceiling to acquire the necessary
temperature, and they may have terminated at the
second or third row.

The sudatory of the villa at Northleigh had the
walls lined with square brick funnels, which went
through the floor into the hypocaust.* They were
18 inches in length, and the internal opening was 4}
inches by 2 inches ; the pipes were set perpendicularly
on each other, so as to form a close range of upright
flues, between which there was a continued lateral
communication by means of small corresponding

* Hakewill, in Oxonia Restaurata, p. 12. Thesquare brick funnels
found In the hypocaust at Dover were each made of four tiles, They
were fixed together with four cramps, and had lateral holes of
communication.—Arch. vol. v. p. 327, Theancient bathin the island
of Lipari had two rooms lined with vertical square clay tannels. At
Faro Point, Sicily, one of the rooms over the natural warm baths
was lined in the same manner ; and a hypocaust on an exactly similar
construction was found in the remains of some ancient baths in
Catania.—Arch, vol. xxiii. p. 100,
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apertures on the sides of each funnel. Bekind these
rows of funnels (or ealiducts), six other separate
ranges of funnels, of the form of those that are
shown in Fig, XVIIL, with an opening of 4% inches
by 4 inches, were built in the walls. These also comn-
municated with the hypocaust ; but it was remarked
that they were enlirely discoloured by the smoke,
while the square tile pipes in front had hardly a tinge
of it; from which it was conjectured that their use
might be to discharge the smoke at the eaves, but the
outer funnels, being closed at top, and having no
draught through them, contained the air that com-
municated its heat to the room,

The villa at Bignor exhibits a peculiarity not else-
where found in Roman buildings. In using open fires,
it is not probable that it was always convenient to
place the hearth in the centre of the apartments.
Two rooms in this villa had their hearths placed
against the wall, and enclosed with jambs like a
modern fireplace. Ome of them was 21} inches wide
in front, 17 inches wide at the back, and § inches
deep, with a hearth formed of bricks; another room
had a similar fireplace, but 19} inches wide in front,
The sloping jambs of these fireplaces were placed as
in the stove recommended by Count Rwmnford., It
could not be ascertained whether they had chimneys.®

* Lysons, Arch. vol. xiil, p- 200,

Were the Romand as ignorant of chlmneys as the Gree sew page
45). Vitruvins does not mention n chimney even Lo off the
smoke of a furnace, (see page 41},  When the Triumvir cansed
the proscribed to be sought for by the military, some of them had,
says Appian, De Rellis Civil, 1ib. iv., hid themseives in the chimneys,
or rather In the smoky apartnents of the upper story under the roof,
inhabited only by poor pecple, as Deckmann explains it. The roofa
of kitchens were to be made high and arched, that their timbers
might not cateh fire.—Columella, De Ite Bustica, lib, i, ¢, 6, Thig
precaution wonld have been unnecessary, had chimneys been known,
Horace describes an accident of this kind when the landlord of an
inn was making u large fire 1o get some birds cooked in a hurry for
Murcenas and his company @ Lib. 1. sat. . e, as well as Juvenil,
talks of smoky houses, which shows that people suffered for the
want of chimmeys. The word afriwn, or hall, had 1ts rise from the

i

Similar hearths, it is thought, are alluded to by
Palladio, where he says that “The ancients made
their chimneys or hearths in the middle of the roomn,
with eolumns or modiglions that supported the archi-
traves, upon which was placed the pyramid of the
chironey whence the smake issued. One of these
hearths was to De seen, in his time, at DBaiae, near
Nero’s piscina, and another near Civitta Vecchia.
Where the ancients were not desirous to use chimneys,
they built, in the thickness of the walls, some tubes
or pipes, through which they conveyed the heat of the
fire that was under the rooms, and which came out of
certain vents or holes that were made in the top of
the pipes.®  One of the methods of heating described
in the preceding passage, we have scen, was employed

walls of these places being blackened by smoke.—Isidorus, xv. 3,
‘e habitations of people notof the lowest ranks are represented
as black with smoke-atains and smoky. Columella speaks of the
“soof which adheres to the roof:"" De Re Rustlea, b, §. e 17
that could only be In apartments without chimnpeys.  Pantries for
flesh and wine are to e made near the kitchen or oven, and alsa
coops for fowls, that they may partake of the smoke : DDe Re Rustica,
lib. vifi. . 3. ; but articles spoiled by smoke were to be kept at o dis-
tance from the Kitchen: Columella, 1. 6. 20. Quinlus Curtins says,
that Alexander, in his march to Gabara, encouraging his soldiers,
“showed them smoke that rose from reofs afar off, advising every
one to take the nighest refuge Lib. vill. £, 4. Montfaucon says,
“from the Latin word Caminusis derived climinea of the Spaniurds ;
caming of the Itullans; ckeminde of the French; kamin of the
Germans ;"' and chdmney of the English; and with the name waa
transmiitted the invention.  Beckmann observes, thaugh the deriva-
tion be just, the conclusion is not s0. An ancient name has been
trunsferred to n new invenlion.  ** Even it we should conclude that
the ancients we quainted with the art of constructing elevated
fannels for conveying off smoke, when we consider the many proofs
that we have to the contrary, they were, ut any rate, extremely rare,”
—IHist, of Inventions, vol. il. p, B3,  Sir William Gell observes, that
/s were certainly found in two instances at Pompeli, (see
and that they certainly existed at all times in the South
Pomp. il. vol. . p, 140; bnt he quotes no authority for
his pbservation. The point is yet to be explained how the smoke
could be conducted from such Immense turpaces as those of the
hypovansts of the public baths, witheut the nid of chimneys.
Kitchens were sometimes 1§ feet long.—Moule on Villas of the
Ancients, p. 176, If the fires were lurge in proportion to the size of
the apartment, without o chimney the smuke must often have been
uninhabitable.
* Libri dell® Architectura, 1. lil.
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by the Romans. We know that in the fourteenth
century, fires were made in the houses at Rome, (that
were then very low and thatched,) on a hearth or in
a hole in the middle of the floor, and without a chim-
ney.* The fireplaces seen by Palladio, were not,
therefore, mediwval structures, nor vestiges of a
mode of heating that had become ohsolete only a
little while before Alberti and himself introduced
elegance and comfort into Italian buildings, and
established the use of recessed hearths with smoke
flues. Palladio considered them to be ancient, and
much authority is due to his great knowledge and
judgment of Roman building. On this much liti-
gated question it were not, however, becoming here
to decide. The necessity for chimneys, it is true,
backed by the remains at Civitta Vecchia, and by the
chimney in the Temple of Isis at Pompeii, and by the
second row of tiles in the villa at Northleigh, give
fair and strong ground for believing that the Romans
occasionally conducted smoke from a hearth by pipes
in the walls, and also in the manner still seen in some
parts of Holland, where the fireplace, made in the
middle of the kitchen, has a canopy or pyramid over
it that extends to the ridge of the roof for the escape
of the smoke, On the other hand, it must be ad-
mitted, that the total absence of mention or vestige
of the contrivance in ancient writings and buildings,
is certainly greatly in favour of the popular opinion,
that the Romans were ignorant of a comfort daily
enjoyed by the meanest among ourselves.
Hypocausts constructed in the manner of those
described, seem to have been used in other northern
countries where the Romans established themselves ;
and the house in which Julian lodged in Paris, was
probably warmed by a hot floor and flued walls.

* Muratori. Script. Rerum Ital. vol. xvii. p. 46.
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“The winter,” says the emperor (in his Misepogon),
“was then uncommonly severe, and the river was
frozen ; and being more boorish than usual, I would
not suffer my servants to warm the chamber in which
I slept, though the cold increased, and grew every day
more intense. Lest it should draw the damp out of the
walls, I only ordered some lighted brands and a few
live coals to be carried in and placed there. These
exhaled so much vapour from the walls, that my head
being oppressed, T fell asleep, and narrowly escaped
suffocation. But being carried into the air, and by the
advice of my physicians disgorging the food that I
had just swallowed, though I did not disgorge much,
I was immediately relieved, so as to pass an easy night,
and next day I was again fit for business.”

It is not easy to comprehend how the damp that
excited Julian’s apprehension could be exhaled from
a flued wall. His objection, however, shows that
some inconvenience was usually produced by that
particular kind of apparatus, and which, in all proba-
bility, arose from the insensible transpiration of car-
bonic vapour from the hypocausts, through imperfect
joints into the sleeping chambers. Yet it is doubt-
ful from his account, whether the brands that occa-
sioned the accident had been placed in the hypocaust,
or whether they had been burned in a brasier in the
apartment. In either case, the effect in a close room
would have been the same. The danger of the prac-
tice did not, however, lead to its discontinuance.
Ammianus Marcellinus states that his successor
Jovian was accidentally suffocated by the vapour of a
charcoal fire that had been lighted to warm his bed-
room.

From the preceding examples it will be apparent that
the modern method of heating by flues is different from
the ancient ; with us alarge mass of fuel is burned in
a capacious furnace, constructed in such manner, that
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all the air entering the heating flues must rise at a
high temperature from the incandescent fuel; and
a great extent of flue is heated by one fire. There is
no means of equalizing the heat at different points of
the same length of flue, and the parts near the furnace
are constantly overheated, while these more remote
are comparatively cold. The Roman practice, as
exhibited in the villa at Woodchester, is more judi-
cious. Each apartment has its own fireplace, and flue,
or hypocaust ; and can be warmed, independently of
another apartment, to the particular temperature re-
quired, without the waste of fuel that takes place when
many apartments must be heated when a part only
is ‘wanted : by burning the fuel at several points,
the danger of accident and destruction of the appa-
ratus, that is occasioned by one great fire, is avoided.
The nature of the fuel, and form of the fireplace also,
were advantageous. The furnace not being enclosed,
the hot gases that rose from the wood were greatly re-
duced in temperature by mixture with the air, and the
hypocaust was filled with vapour at a comparatively
low heat. This being spread over a very large sur-
face, and more equally diffused than is practicable in
the modern method, the warmth produced in the
building was more uniform and genial.



