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in & very bad condition, owing to a similar eause; but the
greater part of this building is really as well preserved as can
be oxpected, when it is remembered that the stones were
admitted without selection, were taken from guarries before
untried, and were for the most part made use of in the build-
jnlr «Iqu[]'r after being taken from the qUArry. On the other
hand, St. Paul's Cathedral and Greenwich Hospital, built of
Portland stone, are specimens of the minimum of injury from
exposure, the stones having been selected and worked in
slowly. Many parts of Westminster Abbey are in a very in-
different state, and perhaps some of the restorations in Bath
gtone, not long n-nmp].*tec,i. are a3 bad as any., On the other
hand, the l:ra-.rnlnnm.:i,i Musenm in Jermyn Street is very '|r|:'I'11"|1

chiefly owing to eare taken in the selection of the stone, Itis
to be hoped that the selection of material to be used in the
new Law Courts will not be left altogether to the aceident of
a contractor’s interest, as has sometimes been the case, or to
the want of agreement between the architect and the Govern-
ment, az was the case with the Palace at Westminster.

But the subject of the weathermg of stone 15 in itself suffi-
ciently extensive and important to j114|i1'1.' a separate and
elaborate memoir. It is a subjeet also that is very urgent, for
there ecannot be a doubt that all eauses of deterioration are
more energetie in recent times than formerly, owing Pé]r‘lv to
the groal 1)1 |]||'c with which work 15 ecarried on, and El.'|:|I]1r
to the increasing quantity of deleterious gases present m the
air. A stone that may be safely used m one ]II 1ee, would
rapidly decay in another, and a stone that with care and atten-
tion might be very durable, might turn out to :.1-.- o complefe
]'|]1"-|| l,h.l' for ”H' Want ol "these conside I‘I.[llf“":llﬂ- 'i“l:.- CAs0 T I|I,|,||-l 5
that the chemst should combine with the geologist, and both
must possess much practical experience before any valuable
conclusions ean be drawn.

Mueh may, however, be done by caref
termine the relative value and probable endumng power of
different kinds of material. A definite method, known as
“ Brard’s method,” introduced by a French chemizt of that name,
was &t one time much resorted to. By boiling ]1'[1|L-Ln"|- v 1N o
paturated solution of sulphate of soda, and subsequently erystal-
lizing the salt within the stone, some idea was obtained of the
I'l_‘]_.ﬁ[i'l.'l' 1 r|-|||'|'i1|:_f FOWET 4‘-1' 1.]“" TNOTe :1]|:iLIE']|(Z1l[ slones. Il.]l_i'}'_'l:'_
are some [-!':1-.1:1.';11I reasons why thia determination has been
found in certain cases incorrect, and it is not now much resorted
to,  Very careful and minute local examination, not only in the
quarry, but in the laboratory, a consideration of the hehaviour
of the =tone, when ﬁ[r:ﬂ'lul to acid vapours, and a knowledge of
ite ceolorienl hist , will give neeful suroestions : but the best
atone naed carels “]-. ‘will Te a failare, and a very inferior mate-
rial carcfully treated, may turn out very well No stone can
be resarded as I'n: from |h|11|1. 01l EXPOsire, and granites, as
well as goft limestones, need examivation before they are em-
]:l.l'-l_'ﬁl'l} Lol ]rll.l']*l.lz-'l.':- wliere F'I'I.:“.a-;:l.]r.'-ll_.l.' 18 I.!'ll.!"..ll- ATIE. [fll |I-...|.-...|
of this part of the subject, I mustnot omit to mention the 1.1,1L1
known report of Sir H. de la Beche, and the other commissioners
for selecting the stone for the Houses of Parliament, for it must
not be supposed, that '

1l inwv ﬁ't'l:_’h'!'luﬂ, to de-

because the materinl has not torned out
well, that this is necessarily the fault of the scientific and prac-
tical men whao J:L'uf]m|'.--| I]n.—x £fH ot. It anust stall be El'__"._t1|_||._:,
e the best summary of knowledze concerning British building
gtonea,

The method :_l.clu_'-]nlm]_ ]'."' the o '|-'|-.§--'u'||-|'a in this enny |_|!'q.'
Was, l need not remind you, to visit the P rinc L|-*1 quarrics, tale

“"l' g2 of  the =1--IJ|'-, e L|]|Lr|-' varions bmilding
ﬂl.-.' material, and make & phyzical investivation and che mical
analysiz ol the = samples, T]u'-. omitted what was ":--".:Ln..h
most impertant, a consideration of the probable behaviour of
the stones, when used in a London atmosphere ; believing that
if o stone wonld reast EXpOSUTE in acountry village, 1t oc mllll ha
fristed o '.|""|."|.'|.']I i, The result has it roved that such iz by o
means 1hr-< 1we, but notwithstanding this, the report and refer-
ences remain  of rreat valoe As Vol are in [|||:-i:-i|_'_-:-';_|||| of an
admirable eeries of specimens of the stones examined by the
coTnImissioners, eploctod h\ Mr. Charles Smith, whoze intelli-
gence and knowledge of the nature of material were well known
amel fully '1H|H--:1.L1n-u by all who had the pleasore of being
AC dinted with him, [ can only recommend the study of these
gpecimens to all w ]L would obtain an iden of the resonrees of
Ensland in freestones of all kinds, The repart has T L licve,
been reprinted. It should be in the office of every architect.
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An account of the wvarious modes of resisting the destructive
process of weathering, belongs to another department of geology
applied to as L-|f]]|.I.L|.|.]J|'.' on which I must say a few words, but
on which T must also toneh ve ry lightly, for here also ¢ .|-:|m=-tr_1,
and geology must combine to secure useful results, and the
facts are too numerous and too mmportant to treat of at the end
of a communication already expanded to some le nuth. Various
processes have been recommended and adopted for the purpose
of protecting the softer and more abzorbent stones especially
Imestones, from weather action. They have been "l"'l“-"'l Very
often after a building has been completed, and is already par tly
injured, and I fear we must all admit now, that under such cirs
cumstances VETY little PErmane Tt L;l_;-u: can be done, Two ver v
distinet classes of treatment are recognised, one being the appli-
cation of an oleaginous skin, which ill resist moisture as lung
a8 it resists oxidation, but not a day longer. Faint is of this
kind. The other is the deposit within the substance of the
stone, or on its surface, of some non-abgorbent mineral, by a
procesz of double decon I]W:-HHI;HH, Of this kind are numerons
contrivances, invented and patented, and some of them well
known. The mothod of My, Kuhlmann, of Lille, involving a
wash of zilicate of potash or soda, called water glass, soaked
inta the substance of the stone, and 1'-_|r]l|jll.'_-§ a ailicate of }i]lu-’u:f
slow decomposition and replacement, was the first commence-
ment of a series of applinmeces of the same general nature, Per-
haps the most simple, the most rapid, and the most economical,
15 that patented by Mr. Frederick Hansome, formerly of Ipswich.
According to this, the de -posit of a cont of silicate of lime 15 secured
I:-‘| I'-i"']]ll'n'l.'l'l" R WE l*-]l ||| ”I-: hll]ll_al i -u'|]_|l._"|-.1' }] | BEHLIN, ]"'p' W l.:-]'l_ Uf
chloride of caleinm. A double dec eomposition immedi ately =zets
in, and while on the one hand a very insol luble silicate of lime
15 ['I'I.].'.li]".' thrown do Wil to eont each atom of the stone that has
absorbed the first wash, the l]l|.'-li.': le of sodium formed by the
elements set free, iz highly soluble, and can be re noved by
washing with clean water. I belicve that this method if applied
to Bath _'_q-:u_-:l or even to the less L poros limestones of the
oolitic series, before any change has taken place, and before the
gtone is used in a building, they would be tmproved perhaps to
the condition of good Portland., Such a 1'|-..-.'.|]1r is no trifle, and
wonld amply pay the expenses incurred. Mr, Spillman has
recently atented a me H.n--][ of coating by the nid of phosphate
of lime believed to be well adapted to porous limestones.

I am aware of no methed that counld be depended on, to eon-
vert the inferior absorbent sandstones, more or less mixed with
matrl, into really good gritz, Almost all sandstones are very
absorbe nit, and  houses and public buildings built of them, are
apt to laes ol amnp if the surface he not profec ted, Silicate of lime
affords probob ly the Dest t protection when the stone is otherwise
sonnd.

6, Cesmexts.—The subject of cements is also within the pro-
vince of architectural geoloxy, OF ond: HATY il r.-:] it 18
|_:||_-:'_:-1|_-'lf|_ o mention commInon li'll'_'ll‘i.-:t!. A snbstanca vary 'IJI:"' much
i Lll.[r not only according to the way it is made pnel munaged,
but with the lime used for hurnﬂtg_':. The French architects and
L‘!II'_:'EII'.,I'T- have gone perhaps more fully into the theory of mannu-
facture than 1]15' F:H,_ ish, but I need not 1en III|'| vou that there
are 83 many virieties uf lime as there are .- Hmeatone,  All
mortar, worth anything, improves and strengthens |-}' idge when
not .[1-511-..-.,1-.1 ]l'.,' i1 1n[;_--_{:':1r_[--:1 anct weathering, and the fat
varieties or pure carbonates of lime do this the st slowly,
th 1:-11'::1 H 1 l]u' same time more e fficac It"l=l'~. All admixtures of
gilica, of silicate of alumina, and of oxide of iron appear to act
111:.-.]|Llr]‘l by, and when they reach to & certain per-centage,
t]lt"- tend to convert the '|1|l|""’u Wned l‘- burmin: ..|I i '|'-. iy L|]|1-

]un-- which =ets more or ft 1'||.|r]| :l-_‘-'--i-: L Y |I« COHIDO-
gition. The composition of pozzuolana or vol :||='.-- (dust is such
as to form an admirable hydeaulie ecms ent, perhaps the best
when mixed with fat limes instead of sand. 1t 12 not my G u;-um_.

to detain Yo b Y accoimts of so well known a materal, ||I|1 [ wish
to point ottt that some veolooical knowledee will often rreatly
asmat |]|.- P actieal man in deciding o on the material he shall nse
for certnin definite purposes, T lu-= nodules (& I---'-rr.-.- as they are
sometimes ealled) are very eommon in certain clays, and are
particularly valuable. The reolowist in the selection of such
material will be a nseful aid to the architect, for whenever a
materiel of speeial quality is needed, either for common mortar
ar for concrete, it is clearly important that the lime shonld be
l.ﬁl'.:lh‘l'-l: if ]---n||-- from the neighbourhood. It 38 only by
knowing the peculiarities of the llmLH tones that the proper as [-
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