N o i . '

gt e o Loy o e OBBRBNATIONS. J) il Vo 4

. (Concluded from page 312.) !
Tur mean temperature of a month or ;w has heretofore heen
considered the ar etical mean of the highest and lowest read.-
ings of the thermometer recorded during that period; thus it was
thought, that if the maximum and minimum readings were added
together, and divided by the number of observations taken durl:s
:m me, the result would be the mean temperature for the &orl

AT which the register extended. Mr. Glashier has shown,
however, thﬁi"t_ll‘lzbelﬁtmta‘ would be too high by a quantity vary-
ing with the month during which the observations were taken.

At the Royal Observatory, Greenwich, meteorologieal observa-
tions have been registered since 1840, every two hours, throughout
the day and night. If the times of observation are taken as
abse and the temperatures be projected as ordinates, that is to
say, if a sheet of raper be divided into 24 parts, each re 1t~
ing an hour, and at each point perpendiculars be ‘which
shall be Slroportloned to the temperature of each hour, the line
juhin‘ﬁ e-n:rer extremities of these ndiculars will repre-
sent the variation of the temperature during the day; the mean
temperature will be represented by a straight line, which will cut
off with the curve ;}“’l areas above and below, ;

In like manner, if the mean temperature of each month be pro-
jected, the mean temperature of the will be represented by a
Jine which shall satisly the same conditions.

In the Philosophical Transactions, Part I. 1848, may be found a
g:per by Mr. Glashier, “On the Corrections to be applied to the

onthly Means of Meteorological Observations, taﬁcn at any
Hour, to Convert them into Monthly Values.” In this he
has shown, that to ‘the mean of the observations taken during a
month at any hour, a certain correction must be applied to deduce
the mean value for the month. By a eareful comparison of five
years’ observations, he has been enabled to tabulate these quanti-
ties, so that henceforth by applying them, the mean monthly value
may be deduced from observations taken at any one hour duri
;l;:-duy. Smooho ga.pngliug:; oxf .t?mghmults, he iun exten

com n through a od of eighty years, during which
i vetiond etiche temsl;:‘mtm it S scallads Koo ments
of the Royal Society, erset House, all of which he taken
the trouble to reduce; and he has found the same law of dinrnal
variation to hold . The espplication of his corrections gives

true results from the Oxford o ations, and seem appli to
all places inland; but whether exactly the same quantities will suit

ev ace in E ' cially those on the admits of a
doerypl tbt.g eem;j;‘ st be al{gad for Dublhalma hﬁ: this ra;;
1, th e maxima and minima of m i omena
:3’ occur at the same hour of the day mnziﬁh; and the

of the curve p as above, the highest tem
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of the day. The first publication of the British Meteo
by is a reprint of tﬁ:nta’blu, with the addition of he
showing that the amount of cloud is also subject to certain laws
and that the obscurity of the sky has its maxima and minima
mean amount as well as the temperature of the air. Not
these are the only variable elements in meteo '
which obey definite laws; the mercury in the barometer f
daily above and below the mean pressure, which may be a:
b t{w.n plication of the tabulated corrections., Four time
e of the barometer is at-its mean value: these M

the several months are as follows:—  * !
InJawwary &t midol ricY o ﬁn’i%"ﬁ}‘i
n Ja midn ot8 Gam. at ; . M &
" 1In F atmdni;‘a: ot Onm, at 1 D;::. and wt 6 20 pam.
In March = wtmidnight at7 35am. ot le 50 pm, aodath 0 o
ln?dl stl Oam., a6 40am, at 1 aﬂl&n. andat7 20pm.
In May atl 0am. at8 20am, at 1 0pm, andats W
In June at miduight atd 20am ot 1 40 p. andat® Wpam,
1o July at]l Dam. atb 2am, at 1 40pm. andat8 SM Ay
In August atl0am, at7 Omm, at 1 W0pm. sndat7 Bpm =
In September at 1l Oam. at7 B0am. at 1 Opm andwt? Opm, |
In Ociober  at0 25am, »t7 50am. st 1 10 pm. andatd Opm.
In November at] 40nm, ats 20am. atll 40p.m. andath 45 pm.
In December at0 40am, ot7 0nm, at 0 45pm. andat6 Spm.
%y the application of the quantities in the tables, all of

have been deduced from observation, the followin; pl';m ena may
also be reduced to their mean Vl!l.l_;:,:— ' lng -
1. The mean depression of the temperature of evaporation
below that of the air at the height of 4 feet above the soilat every
hour in each month. B &, a0 it
2. The mean depression of the temperature of the ;hw-_-.-’pﬂ A
below that of the air. L W
3. The corrections to be applied to the monthly mean elastic
force of vapour, to deduce the true mean elastic Leoaﬂm !
for the month from the observations taken at that hour. =~
quantity of aqueons vapour in a cubic foot

o LY -1} W

B

4. For the mean

of air. o
5. For the mean degree of humidity. e § ___“;__?,f ‘-
6. To the weight of vapour in a cubic foot of air. oy

il b LAt Ig._'%_; A
I trust that the explanations T have attempted will show tha

some progus has been made in the study of Met
will convince observers that their records may be of service

cause of science, that they will excite an ‘interest in in
minds, and direct their energ useful channel, It is
:el;tpnthe_fnginmn  the science: which
in supply in

of_civﬂmlﬂ e. Themedical practitioner—the
o_g the public hmha mqriueri:n' vhom
b s B e . :

el B Bee ool

) . thg-nonm!::{'-'_
chmga;,‘_mnot,“_th' fety, disregard the
The British Meteorological § is inter
the valuable observations of the officers of the an
marine; and that society will, 1 appreheiid, soon ente
systematic arrangement for the purpose of g4

- those natural productions which are best suited to the
f the country he is called to cultivate. On this latter point !
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ﬁ 'ti-éw oof those who aro nterested in meteorclogy. |
 form in VLT enlly et theet fu’;'ﬂﬁ.’?m"m B

Taken at Mr, Drew's Observatory, Camberland-place, Southampton,

At9 a.m.,3 p.m..and 9 p.m. daily, during the months of April, May, and
; . : i ’III.. lm.

’
Latitude 50 deg. 54 min, 34 sec. North; tude In time Oh. bm. 377 sec., Weat.
t of Barometer above the mean level of the sea, 55 feet; of the Thermometers
~above the ground 4 feet § inches : aspect North, :
¥
B TS April, May. June.
Menn helght of the Barometer corrected and re.
| duced to the temperature of 32 O 207568 20606 30062
“Tenslon of mnpurhhn:-.' A 315 ~HbY 427
ﬂ-‘zfym R A 20°440 20 447 200625
: erupm"ns'n' Vic foot of uir (gralns) a6 b
; t rinmen A
equired for saturation (grains) . 082 074 173
Degree of hhhl\twuplﬂo saturation being 1 ‘sld ‘w2 760
Welght of a euble of alr (gralns) . . badbs 581 b
qu:l_l:m B 2 o s s TN 65 788 B2
i A =\l L g . 862 808 a8
bl of the omBter w s e e 8 48 422
Amountof raln ininches. . . . . 4781 2266 H009
mum:&nmmm. ik ‘ﬂgw :113259 u!:'}m
‘Highest reading barometer . . A ' i
A it " ST E S 20-379 20-460
i ] re from the 9 a.n, observations . | 400 ol's 02
th 3 poony dile . . . " . i o| 478 616 o7
| Ditto § T .| 488 brd bo6
(Mesnofthethee . . . . . .+ o] 488 519 byrs
Mean of the maxima i m) e umid o 607 /19
'Mean of the minima . o 4 448 bl4
Mean temperature deduced from these s o] 48 by 896
of the wind o', ale 63 29 |
cloud . . . L 66 44

ﬁﬁmuofws mode of deducing the mean temperature, svee Mr. Gla-
shivr's paper In the Phllosophical Transactions, pfrt L., 1848,

' In estimating the amount of wind, u ealm is represented as 0, & gale G,

; .,{. m.:'l:;mf‘::w nwupl:gnt:y clouds, a blue sky is represented by

In the deduced results, which will be found useful for eunrulng the climate of South.

mn with those places from which reports are seut to the strar. General, the Baro.

reading, whei corrected, muy be considered as showing the sbsolute height of the

mercury at a menn lemperature of 32 deg., after the application of varions corrections,

| including one which reduces it to the Royal Soclety's standurd, with which the instra-
ment has been compared ; but no reduction of the sea level has been applied.

~ Fora full explanstion of the varlous deductions, see Glashier's Hygrometrical Tables,

and the Report of the Royal Soclety on Meteorology.

THE GOVERNMENT AND PUBLIC ENTERPRISE.

We have often had oceasion to point out the manner in which

the public interests are sacrificed by the government, more par-
~ ticularly as affecting public enterprise; but we know few instances
- more flagrant than that of the claim of “foreshore.” Is a sand to

be embanked?—a harbonr constructed?—or a river improved ?—in
| steps the claim of some government board for whatever land may
be recovered. This obstructive policy proves fatal on many occa-
- sions; and the megst valunble enterprises are abandoned. "If the
smlrmunt really represented the public, and discharged the
i ‘ltliu incumbent upon “ﬂi:t would be the most .pror:r agency for
“taking charge of land reclaimed, for the very simple reason that
the government would, agreeably to its duty, recover every portion
- of surface which could be made contributory towards the national
. subsistence. The government of Holland thus takes charge of
the defensive works, and from time to time reclaims large tracts
of land, as is' now going on in the Haarlem Sea. The government
of d does nothing of the kind; no public work of reclama-
tion does it out; from all does it take toll if it can. Not
i epnt_en;ﬂ:it_.h mum:,ulnuge:uﬁ:i:’ of the houses, woods, mines, and
 lands ng to the public domain, it sets up a usurping claim,
- that all :s.:.md lans and the whole foruh]t’ue bel?ngsgto the
- erown; whereas, historical evidence abundantly proves that the
crown could have no such rights, and that if any such existed, they

. belonged to the townships, the community at large, or such mem-
. bers as took possession of waste and reclaimed it. By land,
mpnblic rights are co. by the government; and by river

nd sea the same invasion extends, proposes a
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proposed in the Wash, nbe
Duddon, Loughs Swilly and Foyle, the River Dee,
Harbour, and many others. Yet, who knows of a
countenance given ‘:y the government to un ings which
add to the country one hundred thousand acres of the ﬂoﬁu’:’ﬂ
and yield food for nm}zﬂﬁfmﬁ{ﬁg gf ? ’I:I;p Nﬂﬂy :
Estu n, now at a ® , Téquires a
ralatl‘:zlyp‘l;n;ll capital; but so far from the government contri-
buting towards the funds, it has been the obstacle in the way of
their being raised The oomlﬁon of Lynn contributes 60, ‘
the landowners of the neighbourhood a sum—but what does
the nment contribute? Here, six and thirty thousand acres
will be brought under cultivation, and the cultivation and naviga.
tion of millions of acres in the upland will be improved. This is
a case, one would think, urgent on the government of a rich
country, and which levies such a large amount of taxes for unpro-
ductive purposes,

Look at Birkenhead. There the ﬁovmmnt actually attem
to mulet the parties of 100,000/, although it had refused to contri-
bute a halfpenny towards the reclamation of the foreshore to
which it propounded a title.

In the instance of Morecambe Bay—which, though not the
original project of George Stephenson, remained his favourite

rtaking to the last day—when it was pro to reclaim
above thirty théusand acres, and ‘when even the freeholders and
lords of the manuer had given way; when the Duke of Buecleuch
and the Earl of Burlin‘gton had given their sanction, the twogovern-
ment departments of the Woods and Forests and the Duchy of
Lancaster, each set up a conflicting claim to the whole, and the
Admiralty inter; to set up hindrances. All the noble lords, and
others promoting the undertaking, could get from the government
was, that they might reclaim the land if they the consent
in parliament of the Woods and Forests, the Duchy of Lancaster,
and the Admiralty; and the government would then see what it
would take as its share. ~ This was so futile that the promoters of
the plan were at that time forced to abandon it.

The result was this, that whereas an embankment carried ri
across the bay would have borne ashort line of railway, and
in a great area of soil, the railway actually made has been sucees-
sively altered in its pia.ns, 80 a8 to hug the land, and sacrifice the
original objects of the project. '

Lough Swilly and Lough Foyle present no more encouraging
l-e\sultﬂ.s.h A eonddmble“a;um hyu gun expended; but though a
small amount of government aid would ensure success, the und
takings remain in abeyance. Solvent contractors are willing, on
low terms, to execute the necessary works for embanking the slob;
but in the depression of all public undertakings the company
cannot obtain eapital, and the government will not lend it. :

At present the government is e in a long Chancery suit,
to wrest from the Corporation of London its long-possessed jurisdic-
tion over the banks and bed of the river Thames; though no one
thinks the government would manage the river better than the

ration. Indeed, had the latter the proper powers, it might
effect the embankment of the river throughout its course, and
remedy evils which are attributable solely to the obstructiveness
of the government, which does not leave freedom of activn to the
corporation. X ki

Half-educsted Il::litichns may doubt the value of railways,
canals, docks, harbours, and other mwhich \heglwnﬂdor-w
promote distribution; but they are to allow that every acre
added to the surface of these is an addition to our means
of production. To increase these means of production is one of
the first duties of a community and a government: and no p
tical man who has ever examined the question fails to :
that abundant opportunities exist for the proper
labour and resources of the nation on many s of
80 long, however, as the fictions of ;
claims of government departments are allowed to stand
these resources must remain in abeyance, and the p
improvement limit itsell to the single or few fields re
the landowner, who is not forced to come into con
government or the legislature, The preser
constitutes a grievance which prevents

plopment ol

Bay, the
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_ ORDNANCE SURVEY OF SCOTLAND.
: A -_. P ... \ ?..\I . :;:.I 1y ! . .I!..-.I”.”-. i Y I ¢ I:.-. ..-. .l. '“. I-
 sttntion hun been culld to the present tatoof th Ord
Eontemporasy th: Seman, ank  ndcesva oS che

consideration on a matter of very considerable professional inte-

rest. In London we have been interfered with by the military sur-

veyors, and, it is now known, to the public prejudice. Those who

mw, 1 i factious, and perhaps

we may be so called for referring to it now, but there are too

many commissioners and jobbers at lsrg:unnt to make us wary;
e pu

oF ke past Snd- 4k sl o Vb peseents ageinsd Srasing aars
the past ) iple of t resent, nst any-
thing more than they can help to l:lu direction of the goven{-
ment and its boards. Edinburgh and Scotland are not better off
than London—the Ordnance Surveyors are behind time; and if the
resent course is to be followed up, there is no telling when the
urvey ma‘ir be completed. The British Association in its meeti
in Scotland has some influence in urging the Ordnance to the
work, Every meeting is marked by impatience at the non-com-
pletion of the Survey. In 1834, sixteen years :Eo, when the Asso-
ciation formerly met in Edinburgh, they urged this question on the
attention of the government; and we must own it marks a degree
of apathy to the wants and interests of the country, that in 1850
a meeting should have again to move on the same question. In
the “Synopsis of Recommendations” handed to members on the
last day.of the Association, was the following notice:—

“That a committee, consisting of the President, the Duke of
Argyl],bfir R. 1. Murchison, Professor J. Forbes, and Lord Breadal-
bane, appointed for the purpose of urging on her Majesty’s
El.vemmaut, the completion of the Geographical Survey of Scot-

nd, as recommended by the British Louiation at their former
meeting in Edinburgh in 1834.”

Those who know what government boards are, will not expect
too much from this strong hint; and the Scotsman particularly
remarks this, and urges the necessity of public bodies and private
individuals following up the demand, It says;

“ Notwithstanding the well-known energy and influence of the
members of the above committee, the last line of the resolution
m,not permit. us to hc:\pe that it will effect much good, unless

llowed up by similar and more continuous efforts on the part of
other individuals and public bodies. Had the sixteen years that
have ehp;od since the former recommendation been rightly ‘em-
ployed, this resolution would not have needed to appear in the
proceedings of the Association.”

No one will be surprised to learn that in sixteen years nothing
has been done. A great part of the map might have been com-
pleted, and the remainder so far advancex as to give us some hopes
of living to see its termination. Instead of this, only a few sheets
of one county have been finished; and at the present rate of pro-
gress, it is computed half a century will be required hefore a com-
rlete ‘map of Scotland is produced.. The Ordnance Survey of Seot-
and and the British Museum Catalogne may perhaps be finished
at the same time; and if not out of date in their earlier portions,
be of use to our -grandchildren, i

We are informed, that all the great system of triangulation is
completed, and that the work which now remains to be done is
merely the filling-in of the subordinate details. Every body knows
men gﬂnblo of performing this work can be proe in any num-
ber, and for very moderate pay—as the Ordnance Surveyors of the
metropolis, the corporals and privates, can give evidence.

The way in which this system of ment works is most
sickening: it not only does not the good it professes to do, but

hinders others from Our contemporary gives flagrant
proof of this. He says, the Government Surv ’iax't{le great bar-
rier to apy attempt at the improverent even of the ] No

publisher.dare venture on the expense of a new survey, or even on
a thordugh oollation of thip existing materlals for gorrecting the

map, with the for of 4 goveramens map beforo bie syes.” We
} : . - lon ave pr
e more orfe i, Attt spcuon vould ave
en successful, had not the public survey stood in the way—like
the dog in the manger, neither eating itself nor allowing others to

i e S

THE SHIPBUILDING TRADE OF LIVERPOOL.
Laverroor is forced to be great, not only by her own progress,
but by the rivalry of Birkenhead; and tho'pyu ic can be sur-
g‘mei to hear of any gigantic enterprise in which she has enga
er docks and warehouses are among ﬂta,wondeaw“‘dg s
but she contemplates new works, on which the -pool Times
| 8 at :—*“No one ean read,” says our contemporary,
the evidence taken before the Committee on Shiph
out perceiving, that in obtaining the in able
sufficient supply of dock accommodation, we have sa
high-lz-d le object of a sufficient ln'ptly of accomme
for shipbuilding. The only manner in which these two
could have been combined without forming a number of new
dockl.i’and setting aside new land for the ﬁﬁ;m vmldyw
been by adding to the real amount of accommodation, by
building warehouses round the already existing
introducing other means of economising dock
with that grand improvement, and er impracti
it. Haud this been done when it was proposed by Mgﬂum
not only might Calcutta ships have been dnuhnrﬁd ; r four
days, instead of three or four weeks (as Mr. J. A. Tobin says they
now are), but all other ships might have been disc at the
same rapid rate, Thus, very few new docks would have been ne-
; und Mr. Wilson, and the other shipbuilders, might have
regained their building yards, for another generation at least.
Unfortunately for the town, that proposal was defeated by per-
sonal interests, combined with party spirit; and having been de-
feated, there remained no other means of providing for %
increasing commerce of the port, than by forming a great number
of new docks, This could not be done without expelling the pre-
vious oceupants of the land on which they had to be formed.
Thus the refusal to build warehouses round the docks rendered thi

T

forming of new docks necessary; and the tuking
them has pretty nearly annihilated the shipbuil
ing of the port, and has diminished to an

amount expended in the town in watgnl." \ ElEARY
This affords a very clear view of the difficulty in which Liver-

ool is now placed; but it seems by a remarkable instance of retri-
E dock warehouses have been

utive justice, the opponents o
amongst the principal sufferers from the course of
which they rendered “T'he closing of the ship-ya
and the diminution of the amount of employment in the foundries
haye had the effect of emptying thousands of houses, and of
adding frightfully to the pressure of poor-rates, both on ware
houses and houses, cit T b

The tonnage of the port has nevert d from
1,223,318 tons in 1836, to 3,309,746, in 1849, There were on
two ways of meeting this increase; the one tp make the
docks do double or treble duty improved of worki
the other, to form a multitude of new docks. The former co
being rejected, nothing remained but to adopt the latter.

It is well observed, that what renders Birkenhead formidabl
Liverpool, is the admirable arrangements made for landing gou
and forwarding them into the interior. There the warehouses are
80 built that goods can be craned up from the holds of the vessels
which import them, on one side, and lowered into :‘i.;ﬁ
or railway trucks, on the other. At Birkenhead there will
cost of cartage on goods sent at once into the interior; ne d

increased

of pi ; nO unnee loss of interest on ship or cargo, a
1o {:'us of a favourable market or of a htndme_ww
With rd to the plan proposed by the Shipbuildin
?ii:iae, @ ned in the Town Council by Mr..
1]

we understand it to be, that the present build
e o e
Mﬂﬂg-- .y h_containing abe square yards of la
should - y‘;g:md M'of'g-&mon’nmk. These are to
rnishe at the cost of the Cor,
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GERMAN ARCHITECTURE. A !

Tue capitsl, fig. 1, belongs
It is of
t. We trust this beautiful specimen may in some way

The capital, fig. 2, is from the remains of the choir in the C
be considered remarkable for its elegant and beautiful proportions in any age but the more so when we are told it dates as far

back as the 13th century.

to a column supporting the roof of the Great Hall, called Land Grafenhaus, Wnrtburr, Germany.
¢ 17th century, and should be deemed perfect in originality of design; without being much undercut, it is deep
rove suggestive.

urch of St. Peter and Marcelliu, Seeligenstadt, Germany, and may

4

CHARLES THE SECOND'S BATH, BATH STREET,
NEWGATE STREET.

Sm Cumisrorner Wrew, Architect.
(With Engravings.)

Tp be whirled alonqothe surface and throngh the bowels of the
snrt:., with fearful velocity, by the strength of a creature of en’s
formation, doci'e as a horse, feeding on flames and boiling water,
is not the only novel feature of society at the present day; the
desire on the part of the masses to move fast and indulge a com-
mercial spirit on a ‘ﬁ:gantic scale, is accompanied by a love of

iticn to extend the means of relaxation and
healthy enjoyment : thus, Baths, with those useful concomitants
Wash-houses, are fast springing up for the use and wholesome
recreation of the llard—workeﬂnniflinn. The term novel, can indeed,
~ be rigorously applied only to one of the above-named features,
since the erection of Baths on so large a scale as to warrant the
appellation of “natinnn_ll.," is nothing more than the revival of a
very ancient custom. That the “rail” is in its infancy is a true
and trite remark; what may be its true character when it has
maturity, none can predict; time alone can unfold the
mystery: but with respect to “Baths,” we know what has been
done -b{the ancients. On the score both of utility and splendour,
the baths of the Romans left nothing to be desired; it were in vain
to hope to eclipse them. “In those buildings, Architecture deve-
loped all her resources, and robed herself in a profuse display of
the most costly materials; therein it distributed in an orderly
manner, the choicest productions of art, and by the application of
gwlﬂmqg': and other architectural details, all ingeniously contrasted,
W in one immense design the most striking and varied
ects. It offered, in the interior ally, decoration of the
most fascinating as well as of the most ponﬁbg character, whilst
it displayed externally all the sumptuosity of amphitheatres, vast
~ tewraces, delightful gardens.
B s ‘that with respect to such buildings, we nre yet
- and, with the

1 ;lmtta?hom Tmowoz:;awmn.
: energies of Englismen | m to
Bl M-}grq_,mnymhu‘;ﬁﬁ-lmchm“a?_ %
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It has become the fashion to anticipate time: 1850 seems fairly
to be forgotten in the vehement desire which all are seized with to
behold the giant offspring of 1851. In obedience then to the fashion
of the times, let us contrast the National Baths of 1850 with what
similar establishments may possibly be in 1860. Piercing then
through the veil of time, we see the Bath having become the popu-
lar feature of the day: Baths—not merely tro in which to
wash the body, but establishments in which the intellectual as well
as the physical wants of man are ministered to. Complicated
buil wisely planned, eovering immense areas, in which are
united all things necessary to the complete unbending of the body
u;:d mind ; in which, mreolver, the fu eatfsoo is gi::!‘li t:ﬂt:lla &ﬁ

of the arts—of the leading arts o mh:ﬁ ‘sculp
];spicinny ; structures in which much is combined for the mental
training as well as for the bodily recreation of masses of b
deprived of other means of aequirini llpﬁl:ili’l:a instruction, thr
the necessity imposed upon them of daily toil. This too faint &

glimpse at the development of 80 importunt a feature as that of
the Bath, sup he exercise of much taste and {udm, ent, if
not of genius, in the supervision of such a scheme. If it “be true

that many circumstances combine to render it not improbable that
the construction of Baths will become a favourite subject with the
English, then is it well that we should familiarise ourselves
times with good models on which to shape our future '
it is gratifying to know, that however advisable it is to
foreign examples for such a purpose, we have matter of the kind
at our own doors worthy of the greatest attention, 2 WK
To no greater teacher of architecture can we go than to Sir
Christopher Wren; and to a Bath des m real
is the attention of the reader now solicited. The Bath i mﬂﬂ
was erected for the use of King Charles the Second, and stands at
the end of Bath-street, Newgate-street, in the bourhood of
8t. Martin's-le-Grand. o ) 1Y
The boundary walls of the bath form a square :
closets and the seats are made to project on the . :
left into the chamber, and are surmounted by a
ilﬂr;i.edrnund the whole dftﬁa'ﬁw
seats is a passage communicating with pri
closets abut against the boundary wall, /




The dome is of brick, orna-
mented with coffers executed in i

To the uninitisted alone is it nocn-u?; to re-
mark, that S8ir C. Wren has invested his buildiin
withan a}: rt;prll&e character; the interior, whic

15, s stamped with an air of tranquility
and cheerfulness highly characteristic of the use
to which it is designed. Not only is the general
scheme admirably conceived, but every d both
for usefulness and besuty, minutely attended to;
thus, the niches in the room itself are ornamen
seats; those in the sides of the plunging bath are
principally for the snrpole of breaking the action
of the water, and preventing the latter from
spreading into the room when agitated by the
bathers; rings, for the purpose of holding-on in
the water, are so placed as to become orna-
ments. A well-modelled lion’s head conceals the

ut which admits the flowing stream; another
m:du' head masks the opening to a drain which
conveys away all and oiliness which are
apt to collect on the surface vf a bath. There
was originally no aperture in the wall of the cham-
ber to admit light; hence a sense of security as
well as of seclusion was created, by which the
E::Iure of the bath is greatly enhanced; the

o—qufully panelled—alone admitted the
light. ‘The cornice to the chamber bears the im-
l:reu of thought and study, the individual mould-
ngs being so modified as to render them applicable
to an interior only. In short, to whatever point our
attention is directed in this unpretending and
charming building, studious eare and Eropriety of
motive are conspicnous, and, like all the works of
8ir Christopher Wren, this imilding of 200 years'
standing is still a model to future times.

To many this bath is well known, it in
full operation: to too many it is unknown, The
publication of the building may therefore be con-
sidered in some as a disinterment of a
monument of taste and utility. The City of Lon-
don abounds with hidden ornaments of this kind.
As the ivy is wont to grow round noble trees, veil-
ing the beauty of the latter, so many noble stru
tures of by-gone times are concealed by the bri
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: hitecture, as_appropriate to the Buildings of

~ Noncon, : the Rev, J.F, Jomson. London: Hamil-

' Tue clerical title attached to the name of the writer may lead

~ game of our readers to take him for an amateur; Rt it seems Mr.

5 ﬁobmmttﬁolad, at Lincoln, to Mr. Edward James Willson,

| F8.A., and left the drawing-board for the Wesleyan ministry; nor
i ﬁ e since been totally disconnected from architectural pursui

ng been for many mtﬂ of the Wesleyan Chap:
Committee. In this capacity he has re some
i g“hrh architecture, having greatly influenced the movement
~ for building chapels in the Gothic styles, and of more architectural
fid cter, and having published several articles on the subject in
- the Watchman newspaper, which now form the beginning of the
ik ol

2K L5 .._ > 7 8, &
~ These observations will cause our readers to feel a greater
interest in the work, and will enable them to judge of its especial

tendency, which is to promote improved architecture, and the
employment of the mediweval styles, at the same time giving such
_ to the ministers and other officials interested as may
k= them to co-operate with the architect, and obtain an efficient
| building, + We may hereafter have occasion to notice Mr. Jobson's
- remarks smdvocating and enforcing the necessity of strictly acting
professional advice in all structural operations,
_ Mr. Jobson very naturally introduces his subject by an appeal
. the higher emotions, of which religious architecture is the
nyomh and lym;m.hz with which is too often lost sight of by
many 1 ntentioned but little reflecting persons.
- “What surpassing power there is in the mere theme of religion
to impel human energy to its highest efforts, and to enable genius
to transcend the artistic description of merely mortal concerns,
let the immortal poem just quoted testify. The greatest triumphs

in musie—the “Messiah,” with its une%unﬂed grandeur and pathos;
the ‘Israel in B * with its overwhelming choral magnificence;
the ‘Creation.’ with its elevated joy and rapt sweetness; the ‘Mount

~ of Olives,” with its wondrous sublimity,—all bear witness to the
‘might there i¢ in the theme of religion to raise sustain the

- powers of genius in its noblest exercises,  The most perfect
‘achievements of the pencil— those of Raffaelle, and Michael
Angelo, and Leonardo da Vinci—verify the same position. Sculp-
ture is an art which,in modern times, has been merely imitative of

' ancient models; and those models of perfectness were, notoriously,
| connected with religion. Ancient poets, like anciant sculptors,
| consecrated their best efforts to religion; and seemed, indeed, us if
=l ﬂiﬁfnﬂd not to begin to sing without invoking the aid of Divinity,
B’ ::d r such imperfect conceptions as they had of the Divine Nature

3 “The'nﬂ_ iter of these remarks is, nevertheless, not pleading for
' ahigh style of elaboration and ornament in the erection of Wes-
| Jeyan Chapels. He is prepared to maintain that they should have
| mo unnecessary adornment. Let open spaces for hearing the word

of God, and for prayer be inclosed with walls and roofs. But,
o h&wov:rnrhinly constructed, our chapels should be of suitable
- forms in good proportions; these will not inerease their cost.
|+ Simplicity, rather than profuse elaboration, is the characteristic of
- beauty, Deformity shocks the universal taste of civilised man,
.~ How symme w simple and pleasing in their forms, are all
. the workg of God!”

~ Our writer next discusses the question of style, and his predi-
~ lections, as much asany thing else, lead Lim to the preference of
4 the medimval styles, far which he is an enthusiastic votary,

| %A Metbodist Chapel is a place for Christian worship, If
i tw style of architecture can be shown to have arisen out of
i~ the Christidn religion, and to have been moulded by, and associated

| with it, from early times, so as to have become outward and

| visible pepresentation of Christian lmrlhir,«-it is reasonable to
. say that'such a style should be preferably selected; more especially
. if it ean be shown that this Christian style of architecture is not

= idoww erior to any other style ever devised; it is not more expen-
.$ ~ give; and %hat it is better ed to -’tho country and nlim:tp:in
ey e. Such a style is that usnally called *Gothic.’ :

architecture is Christian architecture, as distinctly and

o ek ot e S

snow and rain; so that a much higher pitch of roof is required.”

- be imprudent for Methodists, who have no‘government

tiers of columns and enta
steps (necessary for its

ity ",f'."'\ 3 :'I-'"_‘: 1 ::’:-';'L.'-" T ;h‘ﬁ."“t_‘fmfﬂf""-{@'{'mwr Tue
et PSR o

MRE ST
i _'¢_.,:\ ..,_.u.l_?pl;_, |

e odon " Chey G
and the wooden : i ' mad
mplemwehrﬁm__. mal sacrifices, - The
went within, while the w ‘PE remained outside.
was comparatively small and dark, being only light
top; and if, in professed imitation of the true clussic model,
dows be made in the front and at the sides, and the interior
large, seated, and gnlleriod,-tht:dproponim and beauty of ;
Grecian building must be violated. A
“ Aguin, the roof of a Grecian building is low, A high ?1 h was
not required in the climate of Greece. With us, roofs must be -
constructed so as to resist the weather, and most readily throw o

The next pn'u;t Mr. Jobson proceeds taur?&. on the Wesleyan
body is a very important one—the q of expense; :
ram{rks wil[y notpgail to command the attention of architects,
because this is one of the points on which they are often ¢
upon to do battle in the cause of their art. Mr. Jobson contends,
and all practical men will go with him, that good architecture is,
at any rate, not more costly than bad, and_thn% indeed, the "
is against the latter. He shows, moreover, that whutever fal
economy may plead, the paid services of a. architect are
better than the unpaid and voluntary services of no architect, or
of an amateur, however well meaning. His remarks are—

“In adopting Gothic Architecture, we need not be inconsistent
with our professed form of Christianity, as I'rotestants, and Me-
thodists. o

“But it may be said that Gothic Architecture, while priate
in the erection of churches, is not so as to chapels; an wus- a8
it is generally supposed, much more expensive than the G )
or Roman styl ut is, if carried out in all its details—it weu

for chapel-building; who are not partakers of ‘Queen (]
bounty;" and who have no landed property to support their fabrics
with the necessary repairs, to ._ldgbpt. such an unsuitable and costly
style. The answers to such objections are brief and decisive.
The Gothic style of architecture is as fully suited to chapels as to

_ churches, and much more so than either Grecian or Roman. These

“classic’ styles, as already shown, must be barbarously interfe
with, in their proportions, to Fn.ce tier above tier; to
numerous openings, both in the front and sides, for windows; and
to cover the whole with a roof of such a pitch as to be suitable to
our climate. On the other hand, Gothic architecture admits of
expansion or contraction to any extent. It may be as lofty in its
erections, or as low as we please. It may be simple and econo-
mical in its forms, as in the Earl Enghlh—-modl;!ately OrnA-
mental, as in the Degorated—or elabor adorned, as in the
Perpendicular, It has models, from the est chantries, which
are small in their dimensions, to the spacious and sumptuous
chapels of 8t. George’s, Windsor—Henry VIlth's 'Chapel,%v
minj\tez—or thsé of King's College, Csmf p 2 S < T
“And, as to Expense, it is a m ostered hy udice. to
suppose that Gothic Architecture i:k:’eoemmrily m::t! °:.]am:
Grecian or Roman. In the forms most frequently employed in the
erection of ecclesiastical buildings, it is the che : ? is=
triet Church Building Committees, and the Free Church of Scot~
land, have proved this for themselves. And the Methodists have
proved it. The Model Plan Committee, appointed by the
Bri.adwl Conl;erj;enae, appliodftobai:i i;;gim ?os_e able s (
residing in different parts of the or design f
tions, and estimates, ig their quantities ::i prices, of ';- hape
accommodate seven hundred and fifty persons, ?:'bnihie, )
or Roman styles: each architect to supply two m '
Gothie, and the other in Grecian or Roman—with th
T'he result was, that in every case, the estimated cost
tion of the Gothic design was less than the ui{'lmud :
others; and, in some instances, co ably  less.  And
what might be expected; for one great recon
Architecture is, that it employ inne :
the way of ornament, as styles do. It req
vy gnd.lfﬂ '

diture of 500L on five or six l!en
nothing, as does Pagan Architecture,
front of a Methodist Chapel which

its
at all times, di
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and ganerous men; whi in thels great seal for
rnament,  All its

‘requires no such outlay for
are parts necessary for the strength

" th . Its buttresses support and
' ' strong as if twice as thick.

Its mullioned windows prevent the blinding of a mass of
: e Grecian . Its pillars, if

rt the middle roof, and hold fast the , Its
_ throw off the wet the but-
tresses, and prevent injury; and its cornices, and base-

ment-mouldi are all, if pro em conductors of

water from the lnz;m It re nir:'; io utgﬂ:{:f‘;mmlamimanu

mﬁ:l do-nothi t gables with blank windows and with
su

! d. It h—ineontrovertiblﬁ—the most. con-
wistent and the most economical style of Chapel Building that can
be employed.”

1t will be seen Mr. Jobson does not rely upon th or upon
arguments a priori, but he :ﬁaaln to the experience of facts; and
besides those ‘adduced, he gives abundant evidence in the
course of his work that he does not speak without autho{ity.

Lately, in noti a chapel, we had occasion to point out that
the requirements of the congregation were not always so well

attended to as in the design to which we were referring; and we
are glad to have the opportunity of refi those architects who
wish information on the subject, to the pages of Mr. Jobson's book,
This writer remarks, that the nature of the accommodation re-
w was a subject which particularly attracted the attention of

Building 'Committee appointed by the Wesleyan Conference in
1846, He says:—

“Ita to the committee that, in preparing to erect Wes-
apels, sufficient consideration had not generally been
given to the want of Class-rooms and Vestries. These are indispen-

sable to the working of Methodism in the nt day, Formerly,
they were less needed than they are now. In the past time, classes
were scattered, as to their places of weekly meeting, throughout
a city or town; but, of late years, there has been a growing feel-
ng towards for weekly fellowship on the chapel premises.
: rooms on chapel premises must, in the nt day, to a
much Talter extent than formerly, be provided. In addition to
these, it is also requisite that, in connection with a chapel of con-
siderable dimensions, at least one larger room for prayer-meetings
and social ngs should be supplied, The increased agencies
of Methodism require this. Of course, additional buildings will
require additional expense; and it is important that ministers and
trustees, in,ﬂ:ir first meetings for the erection of a new cha
should consider that, as Methodists, th? have not only to build a

chapel, also vestries, class-rooms, and a larger room for prayer-
%pnﬂ or other tea-meetings, &ec,
Another consideration which e d the attention of the com-

aof the bui in such a manner as most
Aﬂ'ﬂi‘t@ admit t when And the committee
found, by applications to practical men, that it would be easy,
generally, for enlargement, hi including the class-

mittee, was the

to provide
rooms, and Ebeﬁ?rgqrmomover or below 1, under the roof at
the er end of the chapel. On this e roof not havi
to be disturbed, it would be necessary only to take down the w
behind the pulpit, and the floor and cross-walls of the rooms
behind; and then the chapel would be enlarged,”
Thié latter consideration is one very important and applicable
o churches, as well as to many b e public bnl-lﬂ[npl?wh :
W of lat:a:guct-, very m-i?unmd :;sedla- mm
a few created, or great inconvenience su
lﬂﬁmudlcim nry 1&%& imtug:.wm
ve avoided; nor are many of our ing architects
and a  important object to be seen in Methodist
: illy and anxiously considered by the
f seat-room for the children of Sabbath

gEEss

“Another

the

the case of the very chapel. An :
the circumstances to be taken into account on this subject,
not say, that a thousand or twelve hundred persons are
nma:rﬁv as should usually be bled together. for e
one building? ; IS
“And if chapels of moderate dimensions be built, it will be
p]nnnframrngugdapmd heavy galleries
of galleries into buildings for divine worship is comparatively
recent; and wumrta:;s:o rather in the way zfs temporary con-
venience, than as a principle to be continued and pe
carried out. tions rapidly increased,

Perhaps ga as did the
ion at Kidderminster, under zealous Richard er,
who had not less than five

leries i his church, and some of
thommouzgrotuqnelnthe‘lr!f.';]m* Ia the pat tion

L To
of the co tion in the gallery, is like p the py
stand on .

ho;r:,ntherthnnoninban; d is as
to the right order of things, as seating some five hundred persons
in a gallery behind the minister. It is better, wheré '
will allow it, to have no side galleries. There may be an end gal-
lery, without much interference with convenience or order; and,
if the congregation should much , and that quickly, side
eries might then be added, and thus enlarged accommodation
eadily made, and at & comparatively small nrma. But it is
for the Minister, who, if not surrounded by galleries, can
nearly see all his co ion at one view;—it is better for tha
worshippers, who shall have their faces turned one way, and
that towards the minister, rather than be looking at each other

from ite sides of the chapel ;—it is better for the whole con-
grega(t.:}:)l;m}or it is next toim

ible to ventilate thoroughly a cha-
pel choked up with huge galleries) to have but a mo u{:m d
of sittings in the upper part of the building. And, wiy ient
ground can tained at a reasonable price, it will aot be foun
much more expensive to build a with a larger area, and
which, havingbono ponderous galleries to su ‘all round its
comparatively low in its w and light in its

interior, ma 2
materials, ndeed, the best practical men that 1 have conversed
with on this subject have declared that, under ordinary eircum-
stances, they would undertake to erect a chapel to accommodate a
thousand or twelve hundred persons on the floor, for as little
expense as they could build one that would accommodate the s -

number, having galleries on three or four of its sides. 1 am not

urging the entire exclusion t:‘f‘ﬁnlleriee, but the moderate use of
them; and would say, let the gallery that may be put up look as if
it were built for the chapel, and not the apuf appear as if it
were built for the . ' Lt i
“There should be no aisle down the middle of the _but seats:
it being much better for the preacher to look directly upon his
hearers, than upon an open space. x MR
"mnuwﬁumwuwwmm; lest the Minister
should be mnozeed'ht{ the shuffiing of tune-books; or the wor~
;:ighp‘on r:lﬁmdd isturbed in their devotions by the movements
e orchestra.” )

X il
The question of ?Ilerludn one which tl oﬂ‘ﬂml
the consideration of architects; and wmoyh@m in=
duced to extract from the work on subject at er
than we otherwise should have done, because it gives the opinion
of a man who may be considered, in a double capacity, as & prac-
tical authonity, % W AT
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subject, u:fu-
h to the retrogradation
Those who notice the beautiful

gns,
e application of light colours, and
der parts are ﬁm«i by gildi Now, one

nt covers the metal surface; and, ;:ger some plea
ling is abandoned al her in exterior metal work,
of 8t. Paul's, the spires of our cit
hes, and the gates of Holland Park, show that it will stan
ereated RRalog 1o the Mavockn. wlingy i, gaeverh of
i orks, railin wor
'aris, alwa ' nnﬁwmp;hmmiwg.:riﬁ L‘q::udon; and
regret we are 80 n ful of such resources. The railing of Mr.
‘Hope's hot Piceadilly is a ﬁn:l:seeiman of design and work-
manship; but, for want of colour and gilding, it has an unfinished

THE EXHIBITION BUILDING,
(With an Engraving, Plate X.)

building is rising above the ground, and fear
‘well-er }ﬁ"hmlongorfoltfhm another md‘:’w' tier
task is har hﬁ"’ We have called together the world; we
have found room for all that may be brought; but we have y
‘to make %hn we ourselves may send. In making this
_ it wa skilful and proud of their skill, and b

W
v i to those
it has been answered. From France come twelve hun

wh

a further
n the col g | out-of-the-way trum

by whom so much of d and car

We want neither a Conservatoire des

'olytechnic Exhibition; we need not trust to knick-knacl
pery, to crowd the walls and fill the

d°| the building, and awaken the wonder of the
| will be eno
time, and of the building. There

and in good with greatness of
5 v gt be steam and water
to work the several sh in which man’s skill has
mo’dwdlofhu;u& mﬁc;o ::.kvamdnﬁlytfm.
\ Olll—mis’lt 1 8 W w 'M w
thought can sha : fins which work the behest of man, and
not withstand his will. What the wildest t has

in earlier days as the reach of man will be brought in

wondrous f:I;uu mm eyes.. - w Ja:
What the Times says on this head is so striking, that we

thought i¢ ight to give at length, 0

. o
o v g gL

als of which it is to be compo

share of that attention the Exhibitioni llhllz
nd to render its progress a matter of great public inter
buimdadgnodtoowuna,m _ feet, and

an iting surface of about 21 acres, to be roofed-in and

over to the Commi rs within little more than thre
from its commencement, to be constructed almost entirely

and the most d the strongest of working
to wi::.'ﬂlm the lightness o? a i - with the st

our :;:ut mo:hmﬁ a bu ﬁﬁ‘ﬂ:h
excite much curiosity as to the mode in which
with it are mdncgd:.lnd t;lo advances Mﬂ‘!

its com
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. and so arranged that the eye can traverse freely to | of workmen under sheds, formed hastily of floor ple
e . art of the building, must have a very grand ap .| hydraulic press is at wo mtngthe-:mantﬂ_:. '
N : taken to have the columns upon which the whole®| few fires are lighted to prepare the wwh iron
fabrie rests distributed with such regularity that no confusion or | the columns are made fast to the connecting pieces between
orest-like effect can be produced by them, ~ It will be the same in | Piles of materials of every kind are collect !nwﬁxﬂld’i_ e
the avenues as in the central although there, from its pro- | ground, and it is believed that three-fourths of all that will be
abmo:::" galleries or ppper flooring to recg:ired are already deposited within the hoarding, There is &
w presented will tgmnat imposing. | stable for 20 horses, which are employed in drawing. A:'m
ense space thus devoted to the general purposes | 900 hands are at work within the inclosed space, but it is estimate
~of the Mﬁwm will be on the north side of the building a | that the number must yet be raised to 1500. No difficulty is found
‘room set apart for the reception of machinery. The dimensions | by the contractors in Tﬁreeurlng the r:ﬂuhﬁl.e snpg!:l either of
?mm are on a scale proportionate to the important | ‘material or labour. o iron work is all brought from Birming-
inventive industry to which it is to be dedicated. It | ham, where it is prepared by Messrs. Fox and Henderson, assisted
; be 946 feet long, 48 feet broad, and 24 feet high. Another | by two other houses. One firm furnishes the whole amount of glas
feature of the building will be the Refreshment Courts, which, in | required. The timber nsed is from the Baltic, and of excells
accordance with the aristocratic spirit of the country, are to be | guality. A portion of it is prepared at mills taken for the
vided into three classes. Those whose means and tastes incline | at Chelsea, and the rest on the grounds. When the weather is
em to patronise the first will discuss the delicacies of the season | wet, this part of the work, which is carried on under cover, is
under the branches of the trees which occupy the north end of the rushed forward. When it is dry the fixing of columns and
‘transept; those whose habits of life are less ambitious, or whose | i proceeded with. Gas has been laid on in the grounds, and
‘palates are less discriminating, must move westward; while for the | the toils of the day are continued frequently as late as 11 o'clock
erowd of humble visitors the ﬂaisite accommodation will be pro- | at night. Within a commodious set of offices the heads of depart-
t

vided on the north-east side of the building. ments regulate the work and ]!;mm'ibe the division of labour to he
To enter into further details with reference to the interior plan | pursued. Here, too, a room has been established for draugh
would needlessly complicate this description, and wonld be inap- | plans of the building, in conformity with which it is to be completed.

ropriate at present. It may, however, be right to mention that | A considerable portion of the work is done by the and no
chile from north to south and across the th of the structure | difficulty is found in procuring any amount of hands that may
the will be perfectly level, from west to east il will be | from time to time be required. Every morning they assemble in
slightly in like the of a theatre, though not of course | great numbers at the entrance ready for employment, and when
to the same extent. This, it is believed, will add much to the | engaged they turn out very efficient workmen. Such a supply
effect of the interior, by enabling visitors at the lower end to see | must be regarded as one of the most important facilities which a
almost at a glance over the whole edifice. Though from north to great city like London presents for the execution of an under-
south the flooring will be quite horizontal, the land slopes a little, | taking like this, An ingenious system of checks by means of
and this enables the architect to give the building on that side the | variously shaped brass tokens has been introduced to determine
r of a raised foundation, which will be faced with green | the number of hours per day for which each man has been oceupied,
The advantage of this to the external beaut;lv of the principal | and the remuneration to which he is entitled. The whole business
_ it is almost unnecessary to point out. A light iron railing | of the contractors seems to be carried on the most systematic and
inclose the building at a distance of 8 feet from its exterior, | grderly manner; and what is very remarkable is the little noise or
and beyond that will be a footpath. The grand entrance will be | hystle with which the work proceeds, When the materials of
mearly opposite the Prince’s gateway, and will have seven pairs of | which the building are chiefly composed are recollected this will
' ‘Ample arrangements have been made, however, for the | be the more easily und . Nearly everything is brought on
entry and exit of visitors at other points, The exterior surfaces | the ground ready to be put up, and the loudest sound that reaches
of the first or ground tier will not be of é‘"‘: but of wood, for the | the ‘eur i the oceasional clink of a hammer ‘closing rivets up.’
m of greater security, and also to afford a wall space for such | Over so large a space the noise of labour is lost, and the building
as reguire to be hung up in order to be seen to advantage. | ries almost as silently as did Solomon's temple.
‘To enumerate in detail all that this great undertaking embraces | ‘Ihe contractors still speak with perfect confidence of their
‘would be an endless and perhaps rather a tedious task, but xme ability to construct and roof-in the whole before New Year's-day.
~ conception of the work to be performed may be gathered’fre They have within the last month done a g'ood deal, but in the two
this—that the ecalculations of Messrs. Fox, Henderson, and Co., | that still remain to them they will find their energies fully taxed
he contractors, estimate, among other requisites, 34 miles of gut- | to do all that still remains to be accomplished. If within the
’ll'l, 202 miles of sash hﬂ!, and 8 miles table for -exhlbitmg. limits of time premﬂ;ed to them they guwd in my‘lns out 8o
Turning from the building as it is to be to what has already | oxtensive and elaborate a plan as that which they at present con-
‘been performed, it will be found that considerable has | template, they will merit the utmost praise; but before even the
‘been made. It is now a month exactly since the actual work of | Jetter of their contract the safety o}’
mﬁﬂ menm- Iﬂ thﬂt time tha foundmﬂn 1eces on and we do trust that eve'ry pmuﬂnn 'in “ ‘dopm “Puv
~which the columns rest have nearly all been fixed upon their beds | the possibility of accidents hereafter. Of late years many cir
of conerete, and the earth filled in around them. The columns | gtances have occurred to shake the confidence which was at
: foral section of the southern and central parts of reposed in iron structures, Suspension bridges and railw, :
_the building have put up and connected together by girders. | have bheen giving way and f:ﬁing in from oampumiyg t
'The framework begins to indicate the form of the future structure, | cyuses—the est defect in a part, the snapping of a roJ: or
just as the ribs and bones of the mammoth at the British Museum | ghaking of a pillar, by disturbing the distribution of forces, oft
shadow forth what the animal must have been when alive. The | brings down 518 whole fabrie. 'Fhe' new building in H w‘ﬂf
graduated outlines of the structure mending tier above tier, the | 4 novelty in architecture—and a novelty upon a gr scale.
cathedral-Tike eflect of the transept, and the long-extended | i to bo provided with many galleries, where specimens of indust
avenues and rows of slender pillars, branching off -Emmwnw“y will be exhibited, and where, therefore, crowds of visitors »
‘on either side of them, can already be discerned. Sleepers and | agsemble to inspect. Considering the materials used, therefore,
joists for the flooring have been laid in one or two parts, and one | it is most important that e “care should be taken to insure the
‘amall piece of window framing has been fixed in its place. The | safoty of thase galleries. Mosars, F sron sty that
~external facing of the ground tier has been commenced, and while they {,,we adopted every precaution in this
- stdte nearly every detail of the work has been begun. Messrs. | crowding of tors impossible, We trust that
- Fox and Henderson have already one small crane established on | 4nd we think it due to them to state that a minute
i meoiﬂmnwm, and in o few days they will | of the progress already made in the work has
wve several more. The rapidity with which the building pro- | 4 w sense of the aﬁcientl'oﬂwlx. and expe
may be estimated from the fact, that two columns and | jn which it is carried on. This is the
rders can be fixed in about 15 minutes. While the actual | yovel character of the structure
ratory | removing it out of the routine
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. IMPROVEMENTS OF THE RIVER SEINE,

~ Sowe very important works are in progress at present upon th
ﬂmstmffm mﬂrdmiemuf mgen ifigsﬂmfhﬂ]gio:er,:
suceinct account of which is appended.

" The Seine has a very long devious course, principally through a
vm emﬂnﬁmu ofthePa;iE bm‘?:, an th:gh
the chalk between Mantes and the sea, It is very mh'fcl to floods
in the winter and spring, which come down from the hills of Bur-
gundy with considerable violence; whilst in the summer it is often
80 low that, as in 184%‘ the navigation by barges drawing 4 feet
water is m;_ ended. : he h:::e run:i to a little beyond Pont de
I'Arche, a distance of per 60 miles,

Owing to the con tion of the embouchure a bar is formed
at Quillebeuf and Tancarville, at a point where the river—which
had previously spread out on both sides over a flat alluvial plain,
ldﬁztimel bare at high tides—is contracted between two advancing
spurs of the chalk formation. Formerly the regime thus super-
induced was such as to give rise to a “hore” of about 8 to 4
feet high occasionally; but at neap tides there was never enough
water on the bar to allow a 400 tons’ burden ship to mount lie
river, althou,
Villequier, s

tides.
liT'ﬁ!:lle objects proposed then were to deepen the river so asto
allow large vessels to r Rouen, and to establish such a system
of locks, &e. in the upper portion, as to ensure a constant depth
of 6 ft. 6 in. in the griast. seasons us far as Paris, The works
already executed have succeeded most remurkably in the attain-
ment of these objects as far us they bore upon them. They are as
follows:—

Tidal Portion.—Up to August, 1850, they had been confined to
the embankment of the river between Candebec to Villequier and
Quillebeeuf, by means of rubble-stone embankments of a length of
18,000 métres on the right bank, and of 9600 on the left bank.
At the point where the works commenced the channel was made
800 metres (1000 feet) wide; and it was augmented 10 métres in
a kilométre, or in the ratio 1 : 100 to the embouchure, The concave
embankment was found to require twice as much stone as that
upon the convex side, the former taking 100 métres cube, the
latter 50 métres cube, per métre forward.

The result has been to deepen the river 2:80 métres (a little
more than 9 feet). The “bore” has disappeared in the parts regu-
larised; the length of the duration of the flood tide increased one
hour; the still water, or dead tide, has also gained a quarter of an
hour. The flood would be sent much further up the country did
not the stone thrown to protect the feet of the piers of the
Manoir Bridge, on the Rouen and Paris Railway, act as a dam tn
keep it back. It is probable that the result of the works in the
river upon this bridge will be to throw it down,

The total cost of the embankments has been hitherto 2,810,000
francs, or 92,400/ sterling, being at the rate of 3 francs the
métre cube of stone in place.

To complete t.h:lproljeet, it would be necessary to execute above
Candebee and la Meilleraie 5,122 métres of embBankment on the
right, and 8,700 upon the left shore. Below Quillebmuf it is pro-

to continue the channel through the sandbanks of the em-
chure, by the execution of 12,5640 métres on the right bank,
and 9600 upon the left.

Natural Water Course above T'ides.—The :é;utam adopted for the
attainment of the depth required in this portion, has been to erect
a series of barrages or weirs upon river, so as to divert the
water into the arm rendered navigable, and to leave an overflow
under the control of the locksman at the head of the pond or

The weirs are formed according to the plan so successfull
applied by ﬂ. Poirée at Bezons, consisting of Pa series of wroughtf-
1 fixed by

h directly the stream became narrowed above
cient depth to float even a 1000 ton ship existed at

_frames with wooden b to close the openi
E@&Q ving walls are in stone, and Mﬁalwﬂ to
g .m'ht:nc};;uﬁow .&td:ﬁ m;ha; abovedthe (tl‘epth l];et:
lock, sl su ood come down

X m_ :’:;'m 120 mé.h::cy long by 12 metres wide ({oomfeet
and a fall of 2 métres, or 6 ft. 7 in. nearly.
Lo widdh o

RN
rppgd
e

‘Pont Neuf. The wing walls of the dam are dressed off

R T ;
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to secure 2'16 meétres water; the barrage is meant to heap them np
,to 2:26 métres; but of course mum%um
ool oo W appe Jeoils ow Aeing GoniiIS
aj the u evel, are
vg?t, 2:50 métres wide ”:ao métres f&ﬁmm y 18 8i80
constructed to take off the lateral sewers to a level - the
locks. These works are estimated to cost’ sterling.
Connected with these works may be cited ﬂolo'm e
roadway of the Pont Neuf, to m‘ﬁm The old arche j
cut away where necessary, and repl by new arches of an ellip-
tical form, the space between the new and old work, where any
exists, bleingd filled-in with l;ydt]-nulic lime onnmm ¢. The
ing employed i€ very remarkable, being in fa lt;?cnllm pension seaf-
f:fd‘i’ggf hanging from the turrets :g_tho"ﬂa:l the W
Ind it would be impossible to imaginhe how works could be so
oarefuliy, so perfectly, and so elaborately executed, as all these
are, unless by French engineers, working with government money.
Other barrages have been executed at Bezons, Andrésy, and
Vernon; one at les Poses, near Pont de I'Arche, is in course of
execution. Barrages are to be formed immediately at St. Ouen
Meulan; others are proposed at Suresnes, Maisons, Triel, and
perhaps others below Mealan. .
The barrage executed at Bezons, at a cost of 80, gave &
sur-elevation of 1'20 métres (+ feet) at & distance of 74 from
the locks, the fall of the river being on the average 0°10 per kilo-
metre, or 1 in 10,000. The heaping-up of the waters by the
barrage of Andrésy is felt in the Seine and Oise, at a distance of
20 kilometres, or 12} miles. s
At some future day I will send you drawings of the barrage of
Bezons, which will illustrate the very sim ut efficient means
employed on this river, to canalise it com 3 =

Geo. R. BurNeLLn,
Southampton, Oct. 28rd, 1850, :

PUBLIC WORKS AT ALGERIA.

Tae East India Company have at length roused themselves
from the state of inaction they so long preserved in the execution
of railways and other commuications in their immense possession.
It is better late than never. But to enable your readers to com-
pare the conduct of a government managed under the direct
control of a representative assembly, with that of the
body known in India as the Coompanni Jehan, I have the h
to inclose |zu:m a condensed statement of what has been done by
the French government in Algeria since their occupation in 1830,

It is to be observed, that we are far from wishing to hold up the
colonial government of onr neighbours as a L in all iﬂ.ﬂ
but the care they have taken in the execution of meansof co :
nication between the different points of their still very precarions
possession, may well merit our serious consideration, s

In the rt from the Minister of War to the Legislative As-
sembly, in the spring of 1850, it is stated that, su to

or

i

5

11 ~

the oceupation of Algeria, there have been executed in %2
at the expense of the mother country, no less than 8270 miles
road; 18,959 acres of marsh lands have been drained; 278,000 yards
i irrigation channels; and 82,057 yards in drains or
ditches; and 127,000 yards of aqueducts or water eourses have been
constructed; 91,000 yards linear of street have been formed or
regularised in the divers towns; and nearly 32,000 yards linear of
sewers formed in them; barracks have zom erected for, 0
soldiers, and hospitals for 5000 invalids. The port of . T
been improved, and important works begun at several other points
on the coast, Churches for the Christian ion, ues for
the i:giawmnlmn,havabaanmumd, mmm e |
needed. O I W
The country in which these works have been executed is only
77,120,000 acres superficial (France itself being ISW- -
mrl]r‘), innlud.lnwe Little Desert, which occupies above two-
thirds of the surface. The d : portions are the civil
territories of the Prefectures of Oran, and Constar gLy
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occupation of India produced

e : .’._ m‘w .
native tribes? Have we done so much

ual advantages to the

in civilisation? If not, have we not rather abused our strength
‘than fulfilled the duty our su intellectual position im
on us; and shall we not suffer the penalty sooner or laterr A
) nation never can retain possession of another country.
unless it secure to its subjects a greater amount of happiness and
g { than it could proenre itself. Duubt.lognlg, the native
ings of India did less for their subjects than th oxafany has
done; but the example of the French government would lead us
ta}nutlnn whether we have fulfilled our whole duty. There are
in India far less artificial means of communication than there are
in Algeria. Yet what are the relative populations, surfaces - and
‘especially, what are the revenues obtained in the respective cases?
For it is to be observed, that Algeria has cost France at least four
millions sterling per annum for the last 20 years, whilst India
elds a large sum to be divided amongst the share or bondholders
year.
Geo. R. BurneLw,

Southampion, Oct. 23rd, 1850,

VENTILATING APPARATUS,

In No. 152 of the Journal (p. 145), we pointed out the efficient
internal arrangements of the York County Lunatic Asylum, of
which we gave the plans and elevation. Among these arrange-
ments, which we could not then particularly describe, is the venti-
lating apparatus, which was exhibited to several architects and
men of science at the warehouse of Messrs. Baily, ironmongers,
High Holborn, This apparatus is constructed under the direc-
tions of Dr. Arnot, and was explained by him to Lord Wriothes-
ley, Sir Thomas Deane, Dr. Ure, Professor Donaldson, Mr, Fowler,
lf:'. Godwin, Mr. Laxton, and some other gentlemen. Those who
know the enlightened, energetic, and disinterested efforts of Dr,
Arnot for the extension of mechanical appliances in aid of
hygienic science, yil.l not fail to receive with pleasure this new
application of his ingenuity, The water-bed, much as it may be
justly esteemed by medical men, is no less an admirable exemplifi-
cation of mechanical skill in the adaptation of simple means,

apparatus which we are now about to describe, is likewise
very simple, and at the same time promises to be very effective.

The apparatus is shown in the annexed engravings, of which
fig. 1 is a plan and fig. 2 a section, taken through the centre from
A to B. It consists of a fixed cylinder, placed in the centre of a
room, and which cylinder is about 5 ft. 6 in. diameter and 5 ft. high;
with a chamber above and below, each furnished with inlet-valves
to receive the air from the fresh-air shaft, and outlet-valves to
deliver the air into the adjacent chamber, and thence distributed
through the building. The cylinder is made of galvanised iron,
is open at both ends, and has an outer case at about 3 inches
distance, and the whole depth of the eylinder filled with water,
which forms an annular hydraulic joint. Within this cylinder is
another cylinder, 5 ft. 9in, diameter, inclosed on the top, similar
to the rising bell of a gas-holder; the rim of this cylinder works
up and down in the water contained in the annular rim just
described. By this arrangement the communication with the
upper and lower compartments is cut off.

The working eylinder is suspended to the end of a moveable
~ beam about 10 feet long, and balanced by a weight or bob sns-
pended to the other ent{, equal in weight to the moveable bell

i i eight to canse the bell to descend and e el
g- in the lower compartment. Now, for the purpose of setting
ov

g‘%

in motion, it is necessary to have some moveable power
me the friction of the moveable parts and the air. For

Dr. Arnot has adopted a single-action water-engine,
cylinder 2 inches diameter and 12 inches stroke; to be
by water from a reservoir placed on the top of the build-
feet above the . A column of water of this altitude
ut 30 Ib. on every moveable square inch
gimn bel:c]‘;“’nchu diamem:l} n;h\:;*l_l be

uare inclies, consequen orce
-.gilﬁoniﬂlbes ?Cugo = 901b.; and

the Doctor proposes to work the ap.

24

H

§2

with a pressure of
i round

ES

and if the
numbers to
on the

assist their advance

1

W .‘,..'I' -‘:'n_-".'. v#r.-w‘

This engine is placed so that the mm%h.mm'
with the moveable beam at 1 foot from the ; and if the
beam have a radius of 5 feet, and the working cylinder be sus-
pended at the end of the beam, the bell will be elevated 5 feet at
every stroke of the engine. When the piston has performed one
upward stroke by the pressure of the water, the water is cut off
by a slide-valve, and that which is within the cylinder is disch
into an open pipe; consequently, the extra w:fght of the mo
parts will cause the piston to descend, and at the same time
the working cylinder will also descend. Now, if we suppose
that at the commencement of the working of the apparatus the
working cylinder is close down on to the fixed cylinder, the upper
compartment will be filled with air, and as it rises it will di:g
a quantity of air equal in capacity to the cubic contents of the
working cylinder, and force it out of the valves that o
wards; and at the same time that the eylinder is rising, space
below is increasing equal in cagncity to the cylinder, and a quan-
tity of air rushes in throngh the valves ope inwards, and fills
up the space; and when the bell ns to descend, the lower inlet-
valves close and the lower outlet-valves open, and the air that is
below is forced out through the outlet-valves of the lower com-
partment, and at the same time the air is being admitted into the
upper compartment, as before described. By this means the action
is double, and a constant stream of air is being taken in through
either of the inlet-valves, and forced out through the upper or
lower outlet-valves into the adjacent chamber, and thence through
trunks and cases to all parts of the building. ;

Now, it has heen shown, that for every stroke of the engine the
working cylinder displaces a quantity of air equal to its capacity
in both the bottom and upper compartments; and as the ca y
of the working cylinder is equal to 125 cubic feet, it displaces in
both eompartments 250 cubic feet for every upward and downward
stroke of the engine, at an expense of one pint of water, descend-
ing from an altitude of 60 feet; and if the engine works 8 strokes
per minute, it will displace 2000 cubic feet of air, at an expense of
8 pints, or one gallon of water, which is equal to 2,880,000 cubic
feet of air, disp by the aid of 1440 gallons of water for 24
hours. These are the proportions proposed by Dr. Arnot for
ventilating York Hospital.

For the purpose of feeding the apparatus, pure air is brought
down a ahn’ll’t. {}I:'e top of wmgh is cmln?iderably I:bove the top of the
building, and which communicates at the bottom with the chambers
before described; and if it be desired that the air be warmed, it is
effected by allowing the air, as it is expelled from the chambers,
on its to the trun.?ka, to pass between a series of hollow
copper vessels filled with hot water.

The adaptation of the water-engine, which Dr. Arnot proposes
to adopt, is particularly desirable, as it can be worked at compara-
tively little expense, and the water, after it has done its work in
the engine, may be used for domestic purposes, It will also be
seen that by this apparatus the whole of the air forced in for ven-
tilution can be accurately measured if a counter be attached to
the engine to show the number of strokes the engine has performed
during the day. T

out-

Reference to Engravings.
Similar letters refer to similar parts in each figure,

A, is a fixed cylinder, open at both ends with outer case g, filled with water,
forming an #nnular hydraulic joint,
B, working cylinder inclosed on the top and open at the bottom; the rim
works up and down in the hydraulic joint a.
C, C’, upper and lower chambers, with inlet valves iv, opening inwards to
take in the air from the external air-shaft E; and outlet valves ov, '
"ing outwards to convey the air to the shaft D, and thence to the ng
through the trunk T. ;
F, furnace-room, in which is placed the boiler with four aquare fire-boxes
S LSS, to heat the water for supplying the copper cells g, when it is
required to warm the air as it is being forced into the building; there are
several of these copper heating cells placed side by side, with narrow
spaces between for the air to pass through, ' Ut s
H, a water-engine, acted on by a column of water on one side of the piston,
which is brought by a pipe &, from a cistern placed on the roof 60 feet
above; j, is an air-vessel to prevent concussion by cutting off the water
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EARTHWORK CALCULATIONS,

o

Caleulating of Earthwork. By Jamus Hesvessox, C.E.,
; Glasgow.

In the caleulating of earthwork, where the base and slopes are
regular and uniform, as in the case of railways, roads, &c., ts.: fol-
lowing short table I have found both useful and expeditious:

’

g::'_. Centre. Sides. | Difference, g::' Centre. Sides. | Difference.

Yy 4 4 2 2 | 66 | 1654 w7

| 49 98 8 27 060 17RO 1480

'8 78 224 18 28 Oud 19164 1697

4 o8 8%l a3 2 709 20558 1718
] 122 61°1 ol 80 798 220000 1883
6 147 880 78 81 708 2849°1 1958
7 1741 1108 10:0 a2 782 25081 2086
8 195 1664 180 33 BO 7 260 2218
g 220 1980 166 84 81 26258 285 b
10 244 2444 204 85 | 835 v9944 249°5

n 269 2058 246 a8 880 31A80 26440

112 298 8520 203 ar 90°d 3454 289

18 als 4181 844 48 929 8529°8 204°1

4 842 4701 809 89 958 87180 8098

15 a7 580 0 458 40 078 891171 326

11 | s 6258 51 Q| wez | 4091 3424

47 415 7064 589 42 1027 43120 BAD-3

: 440 7920 660 48 | 1051 45198 8766

; § 464 8824 786 44 | 1075 47824 3944

459 o778 BI'b 4 | neo 49500 4120

21 518 10780 808 46 | 124 51724 4310

22 548 118341 956 47 1149 5A09'8 4o

24 56 2 120841 1078 8 | 1n7s 56320 4693

24 587 14080 178 4 | nes 5860°1 4801

25 611 16278 127:8 60 | 122 611l 609°3
to the

Rule. 'To the guantity in column of Sides, correspondi
mean height in eolumn of No.’s, add the quantity in column of
Difference corresponding to the difference of heights in column of
No.'s, and multinipotbe sum by the length of cut or bank in chains;
and product gy the slope of banks, for the cubic yards in sides
of Aﬁnfut :]r bank. ; L i

_ multiply the quantity in ecolumn of Centre, corresponding
to the mean haut in golumntyof No.'s, by the lengti: of the cut or

ink, in ehains; and that product by the breadth of base, in feet,
for the cubic in centre of said cut or bank. ]

The sum of these two quantities gives the total cutting or bank-

ing, in cubic yards.
Example.

A\
\_Eﬂu_)/ 2

Transverse Section.

Longitudinal Section.

1+FC

Product of
centre and
lengths.

Product of sum of
sides and d'ference
into lengths.

Sum of
wides and
difference.

Centre.

15278
611 | 204
15482

4277 10837-4

11831
52°1

538 | i535

3228

7505
30

74112

182486
1%

182486
91243

Sides . . 273729
Centre . 225150

o«
=

225150

KL oML Rs L IW:_' TR G N ST T U TR TS R AR R T
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 Towl.. 498879 cubic yis.
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contents more or less ex-
n the quantities in
column of Sides are the contents of sides by the mean sec-
tion, and the quantitiesin column of Difference those required to be
added in order to obtain the true contents, In Bidder's
calculating earthwork, the true contents of sides are given for
every variation of mean and difference, which consequently causes
a very large number of ‘different quantities in table; so much so,
that if, instead of being carried out every foot in height to 50 feet,
it were carried out Qm:zﬂtan:hohfoot to 50 feet, it would occupy
a good-sized volume; while, by bug:n‘ the difference m
in the above table, the same could be comprehended within a fe
pnfm., and be less complicated. Rl
n this, as well as in Bidder's table, the contents are correct only
when the ground 'is uniformly level transversely; but, as the sur-
face is generally more or less sloped, it becomes important to
ascertain the additional guantity required to be added in order to
obtain the true contents. i
Take C = contents as found by the former table; B = § of
base in feet; L = ax:ﬁ:h of cut or bank, in chains; 8 = slope of
banks; and T = tabular number corresponding to the slope of
banks and surface of ground, as given in the adjoining table.

22 B . L
Then, (c+ —5—5—) X T = additional quantity required to be
added to contents C, in order to obtain the true contents,

Slope of banks.
Slope of
ground.
14to0l 2to 1.
lin 5 | -0989 1904
“10 | -0230 0416
“15 | 0101 ‘0181
w20 | 0056 0101
“30 | -0025 0044
“ 40| +0014 0025
“50 | 0009 0016
“60 | +0006 0011
“70 | +0004 ‘0008

Example. Suppose that in the former example the average slope
of the ground was 1in 10, Then,

922.15%,18
(49331-94,- ﬂ—) X 028 = 1257 cubic yards,

which, added to 49887-0, gives 51144'9 cubic yards for the true
contents of cutting.

SYMMETRIC PROPORTION.,

FOn an Appﬂmtai:: qf&eﬁla;a of NumﬁwHHmkRamw
mgenorallg particularly to that of the ummF;gura. B
D.R. Hay, ani—-( Paper read at the Royal Society of Edinburgh.
Tue author stated in some prefatory remarks, that a belief in
the operation of the laws of numerical harmonic ratio in the con-
stitution of beauntiful forms had long exi ﬂxhuu{lh:hhou laws
had not been systematised so as to render them applicable in the
formative arts. In proof of this, Mr. Hay quoted a correspon
ence upon the subject of harmonic ratio, between Sir John Harr
ton and Sir Isaac Newton, in which the latter his _
such 1:;7;. in t.h; fillnsing words: “I am'i Eelinad to believe some
general laws of the Creator prevailed w ect to the agree-
able or unplening affections of all _ot_lr'unn:::p at least, the sup-
position does not derogate from the power or wisdom of God, and

seems highly consonant to the sim of the macrocosm in
general,” 'lrhebaliefoﬂhil_m& _ whn,theauthorm
would form some apology to men of science for the repeated at-
tempts he has made to fact, These attempts he had

hitherto made with reference
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in:gulw were made its quality or tone. In like
manner, he showed that the effect upon the optic nerve produced
l‘:zhmdobjmildm ly that of the action of light, and amen-
to the same laws, Vpariet .of form being -mluﬁuu to variety
tznt udness ; and

of ; variety of size to of intensity or
variety of colour to that ofmlityortono.
Mr. Hay next explained nature of the harmonies of sound,

which result from the spontaneous division of the string of a
monochord by the formation of nodes during its vibratory motion.
He then showed how the harmonics of form could be evolved from
the quadrant of a circle by the following process:—

Fig. ¢

Pe. 1.
horizontal line MR, fig. 1, he produced two parallel
, and RS, indefinitely, and with a radius MR de-
he' ce M, the quadrant OR. From O, he di-
e quadrant inio parts o + +» and §.
the centre M nn?! through these di - a;*’rg‘dli:oed thie
MN, MP MS, Ml'ﬁjHU, MV, 'i‘fp until M’Hw
!wmhg e triangles ‘
MVR, M8 '.ﬁi'thulbowed,thtuta gles at the
. these triangles, contained respectively 45°,
22°, 80/, 18°, 15°, 12°, 51', 26", 11°, 15, they related to the
lng'h,ll hnmanluo{inund, by the signs ¢, g
& to the fundamental note C, produced
wochord. ‘These triangles he combined

&

&
o
E

5
5F

e comb
% which he said might

gT

(L. parallel to AB.
at an angle of 12° 51’ 26" with AB he drew AV, cuttin;
i htsngluwithABﬁamingtha -
angle of 18° with AB, he drew Au, cut N
at right angles with AB, fe - the triangle
ol A g L et M b A0S
t i W at right angles w ] rthe
tggngle ;%)Fié.(' Fro;n dlﬁ nt&; % nngll;: °]with?l? drew As,
cuttin, n C, an w CD at right es with AB formlg ;
trF £ 45 AB and CD |

the triangle ACD. From C at an angle of 45° with e
drew CE, forming the triangle CDE, Thus, he observed, were the
triangles arising from the harmonic angles constructed upon AB

in the same relative proportions to each other, that they were
when formed upon the line RS, fig. 1. Upon the other side of
AB he constructed similar triangles forming the equilateral tri-
angle ACC; the right-angled isosceles triangle ﬁa‘{}, and the
acute-angled isosceles triangles AFF, AHH, AKK, AMM, and
BEIK. z thin this diagram herfshowed l;ﬂ;:&:he human skeleton
could be formed in the most perfect pro nl,dstermim:f' , at
the same time, the centres of lﬂl the vﬁrioun motions of the joints;
and also that the symmetrical beauty of the external form, whe-
ther in a front or profile view, was governed by these angles; thus
endeavouring to prove that an application of the laws of numerical
harmonic ratio in the practice of the sculptor and painter would
give these imitative arts a more scientific character than they at
present possess, and, so far from retarding the efforts of

would rather tend to facilitate and assist them,

Professor KeLLanp's Exposition of the Views of D. R. Hav, Esq.,
on Symmetric Proportion.
¢ Tur fundamental hypothesis of the author was stated to be
this:—That the eye is capable of appreciating the exact subdivision
of spaces, just as the ear is capable of appreciating the exact sub-
divisions of intervals of time; so that the division of space into an
exact number of equal parts will affect the eye agreeably in the
same way that the division of the time of vibration in music, into
an exact number of equal "sms, agreeably affects the ear. But
the question now arises—What spaces does the eye most readily
divide? It was stated that the author supposes those spaces to be

angles, not lines; believing that the eye is more by diree-
tion than by distance. The basis of his theory, msmiinq:y, is,
that bodies are agreeable to the eye, so far as symmetry is con-

cerned, whenever the principal angles are exact submultiples of
some common fundamental angle. According to this theory we
should expect to find, that spaces in which the prominent _
are horizontal and vertical lines, will be agreeable to the eye when
all the principal parallelograms fulfil the condition that the dia-
gonals make with the sides, angles which are exact submultiples of
one or of a few right angles. This application of the theory was
exemplified by a sketch of the new Corn Exchange erected in the
Grassmarket, Edinburih, by David Cousin, Esq., whose beautiful
design was shown to have been constructed w th a special refer-
ence to the fulfilment of this condition.

The author was stated to proceed to apply his theory to the con-
struction of the human figure, in which we should expect @ priori
to find the most Eerfaet development of symmetric beauty. Dia-
grams were exhibited which represent, with remarkable accuracy.
the human figure; and it was explained that not a le lineal
measure is employed in their construction. The line which shall
represent the height of the figure being once assumed, every other
line is determined by means of angles alone, For the female figure,
those angles are, one-half, one-third, one-fourth, one-fifth, one-
sixth, one-seventh, and one-eighth of a right-angle, and no others.
It must be evident, therefore, that, a.dmitti::f the supposition that
the eye appreciates and approves of the equal division of the space
about a E;int, this figure is the most perfect whith can be con-.
ceived, ery line makes with every i '
The male figure UrY
by altering most of the angles in the pruslort.iun of 9:8; the pro-
po;it.ion which the ordinary untempered
to

A drawing was exhibited, which had been designed :
care from the life, by the dutm?auhad academiciun, John A.
Esq. On this drawiﬁ the author had constructed his

: ory with fact was seen to be
Kelland argued, that a principle so simple
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placed 3 inches apart, and fixed to the top and bottom plates by

angle-iron 3 inches wide, and §-inch rivets, The bottom plate is

8 in, wide, made with y4-inch plates in hs of 8 feet each,

“with plates overlapping the joints 6in wide. The outer flange is
oﬁdowﬁlin]:irpng

ourv

to throw off the wet; the top plate is 2 ft. 8 in.

girt, made with -.'.-Inch lates, excepting the three middle pla
which are §-inch in tbjgkm;-thop is curved down 5- chwa::

~and

‘put together with inch rivets. The girders are stiffened by

eight vertical plates on each side of the web, of -inch iron, fixed

by angle-iron 8 inches wide, and J-inch rivets placed 4 inches
apart, There are also two similar stiffeners at end, 0}3

-inch

iron. The top plate is further stiffened by stays of T-iron, 5} inch
wide between each pair of stiffeners, , '
1
H 08B Ry 00 B 8 e e o alle {Eig

alu.aaaaaao_oou

............

Fig. 2,—8ide View of Longitudinal Girder.

‘The cross girders are 24ft. 6in. long and 1 ft. 4in. high, made
with §-inch plates in three lengths, and stiffened by angle-iron
top and bottom and on each side, 8} inches wide, and fastened with
{-inch rivets 4 inches apart. The ends of these cross girders rest
upon the two girders first described.

Fig. 1 is a cross section of the bridge. Fig. 2 is a side view of
~ purt of one of the longitudinal girders. Fig. 8 is an enlarged sec-
tion of one of the girders, showing the stiffeners. Fig. 4 is a section

h the same girder, showing the stays to stiffen the top plate.

THE BRf’l‘ANNlA BRIDGE,

Tun anent public opening of the new line of tubes for th:
ndon o Dublin 3

down line from London to

took place on Monday 21st ult ,

the ~Structure heing din ali i tant ets "mad
mm ing mow in mpor ipects “made

I'he experiment consisted in p

On the 19th O¢t , Captain Simmons, the (Government
, went over it early in the morning, and instituted, in
unotion with the engineers, & long series of experimenta.

~the tube, and resting them at intervals in the centre of
ons, At 9 o'clock a train of 28 wagons and two locomo-

tives, with 280 tons of coul, was drawn into all four of the tubes,

ctions being carefully noted. These deflections were
d to be exact] mmumwmmmm

“the Mediterranean are the great outlets. The M

ar metric expansion of the water would d
while only half the actnal deflection of the
tered at each end of the pipe, these disadvantages are
the addition of a large reservoir of water in the T
which is covered with oil and placed beside the gradu
- Messrs. E. and L. Clark, the resident engineers,
watched minutely from day to d'{lg m anelgd P
of the novel undertaking, state the heavi gﬁ
the Straits do not produce so much motion over
either tube as the pressure against the side of the tubes of
men ; and that the pressure of 10 men ke time he'
vibrations prodnees an oscillation of 1#11:0!:,_' tube itsel 2]
ing 67 dougle vibrations per minute. The strongest gusts of wind
that have swept up the Channel during the late stormy we i
do not cause a vibration of more than a J::rtar of an inch. The
broadside of a storm causes an oscilla of less than an
but when the two tubes are braced together by frames, w
now being done, these motions, it is will cease.
action of the sun at midday does not move t more -
quarter or three-eighths of an inch, The daily exp
contraction of the tube varies from half an inch to three ine :
attaining either the maximum or minimum at about 3 o’clock a.m,
and p.m. 1If a compass be held over any part of the botlgnf 9
the cells, the south pole is affected, and if held over the ::E of the
the north pole is affected ; and this effect is o 1 )
of the tube, whether at the centre or the end, although |
position is only about 10° west of the ic meridian. it
parations are making for covering the tubes with a light arched
roof of peculiar construction. ' Ry

GRAND CONTINENTAL CANAL.

A Brreian engineer, M. de Laveleye, proposes to connect the
Seine and the Rhine by means of {a,md This was one ;
Charlemagne's ideas—equally with that connection of the Rhine
and the Danube which has been effected in our own day by means
of the Ludwig Canal. The points which M. de Laveleye proposes
to connect—Sedan and Trier—are but ninety-five miles asu '
intersected by the rich and populous Grand Duchy of Luxembourg;
and presuming the canal to be made, navigation would be open
from London to the Black Sea and Constantinople, throug
heart of the Continent, and by means of the ‘watere
on or near whose banks lie the materials of nearly all the internal
and external trade of Europe. Vessels would ascend the Seine
from Havre to the junction of the Oise—they would turn up that
river and eontinue to the Aisne—there they would again quit the
main stream and proceed to the Ardennes Canal. At I
that canal falls into the Meuse, which is navigable alre
Sedan. These rivers and cnna.ia are at present nec
tributaries and branches with the whole of north-eastern F
from Rouen to the wine-fields of Champague, and also with ¢
coal and metallic beds of Belgium. than a hundred n )
cutting—but through a district of which we suspect all
engineering difficulties are mnot fairly stated—will conneet
immense net-work of navigation with another still
more im t—of which the Rhine and the
main highways—Prussia, Germany, Austria, Hu
Eastern provinces are the chief features—and the P

reaches the foot of the Ardennes. From it to th
distance is what we have stated. From Trier the n
open ".ﬁi‘}m,?’“m kﬂiﬂ would carry the vessels
aine,—this river tukes them past the trading emporiun
Frmh:}‘wtm the Ludwig Canal, :::t mmo the Danube. On t
thea&vmuguw?\'mm .0 be greatd




m period of Inm ‘dry, but
between Auguost 19 and
18 the daily temperatures were

Snow fell on Mlmndona\ugun

Inmﬂqw are detailed below.
' dir at Greenwich for the three months
ng ‘the three summer months, was 61-1° being
| oftluﬂl summers.*

July was 62:2° that of the average of the

w byWndol’l.ho ing 9 years by 0:7%
Mllﬂlof was 6022, being 0-3° less than the average of the

years, and (+9° less than that of the preceding 9 years.
the montk of September was 56°4°, exceeding the average from the
Wﬂoﬂlﬂ&l“ and less than that of the preceding 9 years by

‘ﬂu mean for the quarter was 59'6°, exceeding that of the average of the

]

pﬂdhg quarters by 0:2°, and Jess than that of the 9 preceding
ym

" ﬂt“ m#w at Greenwich for the month of

- July was 58:6°; for August was 56:6°; and for June was 529° These

walues are 0°9° 3 0:2° greater, and 1°6° less than those of the ave-
'mﬁ&! months in the preceding 9 years,

mm of the Dew Point at Greenwich for the months of

mber, wert 55 8%, 53:1°, and 47:7° respectively.

754
fi

are 15° greater, 2:0° less, and 4'7° less respectively than the

 of ﬂwm months in the preceding 9 years.
JSorce of Vapour at Greenwich for the gquarter was
being less than the average from the preceding 9 years by

‘of Water in a cubic fool of Air for the quarter was
-bdqaﬁdnmuluuthe average from the preceding

kaJlly was 088, in August was 081, and
~was 0075, The averages from the 9 preceding years were
and (85 respectively.

I’* vmmuwmjulywzo-'m
inches ; in August was 20787 ; and in September was 20°030, These read-
dess, of the same walue, and 0:121 greater respectivelyfthan
the same months in the preceding 9 years.

. ﬂlmuw of a cubic foot of Air in the quarter was 527 grains

“exceeding that of the average of the preceding 9 years by 1 grain.

Rain fallen at Greenmwich in July was 29 inches, in August was 19
and in September was 13 inch. The falls for these months, on
average of 9 years, are 23 inches, 2'6 inches, and 2'3 inches respec-

Lhe ranges of the readings of the Thermometer in Airat the

:-bw.wnm soil, in July was 20°0°, in August was 18:6°, and

in nber was 17:1°. The averages for these months from the pre-
‘4%, 17:6°, and 18:9° respectively.

mmvm Thermometer on Grass, with its bulb fully

was at or below 40° on B nights; the lowest was 34°;

sthe h reading was 555°, In Luw:

’

g8
jBE

?
!

=
-
(]

i"

§iai

:Sfuzni.hug the lowest reading was
‘n_

ts, and above 40° on 23 nights ; the

' the readings were at or helow 32°

>; between 32° and 40° on 6 nights,
reading was 50°,

as B2

:"- §

 Lightning was
on the 15th at Utkﬁlld,

the Air at Greenwich in July was 79 |
‘miles.}

wich, and

u Humdu; at Etner on
Helston ; on August 3 at
the 6th at Stone and Donino; on ¢
Oxford, Hartwell, Stone,
and North Shields; on the 9th at York
at Greenwich, Norwich, and Oxford ; on the 13t ,
Wood; on the 19th at Liverpool ; on the 20th at Folkb: r
the lll% at Nottingham ; the 24th at Greenwich and W the
Guernsey ; the 29th at Guernsey and Helston; and u-ﬂhlﬂﬂ
m;mwmntm;u the 23rd at Holkham and
Norwich ; on the 24th at Holkham; on the Mth at aw;-ﬂn
the 30th at Jersey and Tro

At Uckfield, during the week of July, mmm nd
several thunder storms visited many places in Sussex,

At Hartwell Rectory, on July 15th, at 1 meﬁmmamﬂ
thunder andl lightning, and rain fell to the depth of 0:510 inch: the
weather continued stormy with sheet lightning all the evening. On July
IZth,hﬁﬁh 30 m. p.m., there was another thunder norm. but very little
rain and sheet | during the evening, to the
s.and w. On July 18th, at 3 h. 30 m. p,m., there was a thnuh;mp
followed by sheet lightning all the evening, with heavy rain falling
amounting next morning to 1610 inch,

At York, on August 8th, between the hours of 6 and 8 in the .
there was a thunder storm. The Diocesan Sehool and the Roman Cathol
Chapel were struck by lightning, and injured. Sheep were killed, and two
individuals were knocked down, but no human life was lost. This was the
most severe storm which bas visited York for the last 20 years.

At Stonyhurst, on July 16th, the lightning was the most brllllnt Mr.
Weld ever remembers to hue witnessed. The thunder resembled the
explosion of fireworks, and on several occasions lightning darted from
the same centre in three or four directions: the sky seemed traversed in
every direction by streaming lightning of the most vivid deseription, The
thunder was incessant, but very distaut, and no rain fell. Mr. Weld heard
of seven persons being killed, and ahout as many more struck, and several
valuable cows and horses were destroyed.

Thunder was heard, but Lig wwtmwhlyiuﬂmu{:
on the 16th at St. John’s Wood, Linslade, Stone, and Wakefield ; on t
17th at Greenwich, Durham, and North Shields ; on the 18th at Wakefield ;
on the 19th &t Stone; and on the 23rd at ; on 6th at
Oxford, Aylesbury, Enl’klllm, and North Shields; on the 12th at Uckfield,
Linllnde. Holkham, Hawarden, and Liverpool ; on the 18th at Jersey; on
the 19th at Norwich ; on the 21st at Dunino ; on the 23rd at Cardington;
on the 24th at Exeter, Oxford, Hartwell Rectory, and Stone; and on m
28th at Nottingham; on September 3rd and 24th at Aylnhurn on the
26th at Durhm and th Shields ; and on the 27th at St. John's Wood.
seen, but Thunder was not heard on July Bth at Uckfield ;
artwell , Stone, and Stonyhurst ; on the
16th at Leicester, Nottingham, and lhnc r; onthe 17th at !l.th's
Wood, Oxford, Hartwell Rectory, and Liverpool; on the 19th at Stone;
and on the 29th at Manchester; on August Sth at Cardington and Stone ;
on the Gth at Highfield House ; on the Bth at Stonyhurst; on the Oth at

Cardington ; on the 16th at North Shields; on the 22nd at Norwich and
North Shields; on S?m 23rd at Umd. Greenwich, Linslade, and
Cardington ; on the 24th at Greenwich, Oxford, and Stone; on the 20th at
Hartwell Rectory ; and on the 30th at Helston, Uckfield, Greenwich, St.
John'’s Wood, Oxford, Hartwell Rectory, and Linslade.

Aurore Boreales were seen at Norwich on July 5th; on the 12th at
Norwich ; on August 6th at Stone; on the 21st at Stone and Dunino; on
Sepuubu 6tk and 10th at Nottingham ; on the 13th at Nottin and
Hawarden; on the 14th at Stone; and on the 28ih at mﬂh
-Hmll y and Stone. L [

nb 12th at Hawarden ; on the 20th at Oxford m iim
pnolz nnd at Dunino on the 2ist and 220d; on Wmﬂ
Guernsey; and on the 30th at Jersey.

Snow fell on Ben Lomond on Augnst 28rd. Y ey

eteors.

At Udkfield meteors were very numerous during mmﬂarm
16, 30 ; and August 9; September 10, 11, and 12,
1&:wm,nmah.w“mwﬂ'

. pom.
M&lll.ﬂqlli:lw 11k, 20m, m&m N.ww I
lm ML

%ﬂ‘f@bﬂ:nwﬂmmaw: d. Cor

N. i

..m&ﬂlg!\m a meteor pa
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mm;.ummmmaunm & Uokield.
“fading away 2° to the east of a Capricorni, and on the same level with that _ i -
~wtar. Its motion was slow, duration 2s.; st first was unaccompanied by w.
mhmuum separated, and almost instantly vanished. the sm .; Dndmn ‘Guernssy, Oxfd
- On July 9th, at 10h, p.m,, & meteor was seen of twice the size of Jupiter, | and Hawarden ; on the 21st at y 2 _
~ and similar in colour ; it fell downwards from Coma Berenicies. and Durham ; antbnzzadat llmll , Cardington, Nor-
‘Olt?:ltl.ﬂmp.., a small meteor m.m“ li(ht,hlldﬂu- 'M.Mmm‘“mmm“m m“m“ i
‘wards a Aquile. on the 26th at Durham. ikt 07 A
"' On August 3, at 10h. 55m. p.m., a meteor, equal in size to a star of the e
6fth magnitude, fell rapidly frum o Corona Boreals to § Bootes; its dura. | ~Lunar Corona "‘""‘““":"“ "‘“""’“"“'_".' o
tion was 0:5s, and it became extinct instantly, “Lw"""h okd-bucmmen ot Exeter; on b
' On August 6, at 10h. p.m., three mnllm?amn :ar:ﬁt:u’m:hr;f Lmrnd:. m. p.m., at Battersea n,as seen by the Rev. Charles .
meteor at 10h, 22 hich from "
,;..m,:“-m;mm.z&m’-:m s " .Pny.nnhbnthum;onﬁch at Stone MM
' On August 8, at 10h. 20m. p.m., & meteor was mbu.s.%ll.m ;l::mb:;aumuhm-ummnmlmias‘tl&‘ R-rmi:
Majoris 5m. p.au., & meteor fell ; on Stone, Hartwell, an 'rmbddp
I-g-&wm.uM ; at 11h, 15m. am mpzi:nd';‘nwbndn. a:mamum e; on ’ﬂ‘ ol
in the t j on well ;
On August 9, at 11h, 15m. p.m., two mnwmnm,mm %thu'-sm,m o o
© On 12, at 10h, 32m. p.m., E. J, Lowe, Esq., saw a meteor, which . Remarkable Rain. r"

»

moved horizontally, and increased in brilliancy from being equal to a star of
“tue fifth to one of the second magnitude ; its colour was blue, and dura.
tion-02s. ; its path was from 24 G::uloplmlis towards A Draconis,

" On August 12, at 10h. 33m., a meteor from = Cassiopeim mardl
'@ Ursze Majoris, and was equal in size to a star of the third magnitude ; its
coleur was blue, and its duration 0°9s,

On the same night, at 11h. 9m., a meteor fell from between 8, ¥, and A
Pegasi perpendi ly down to within 20° of the horizon, when it went

/ ‘behind a clond, and from one totwo seconds after, o flash, resembling lightning,

zez

=

i

’?i

and quite as vivid, proceeded from behind the cloud, followed immediately
by a sécond flash ; the meteor itself was about 127 in diameter, was globu-
lar in form, and yellow in colour; it moved very slowly; this meteor was
followed by a train of light.

On August 14, at 8h. 45m. p.m., a meteor was seen four or five times

than Jupiter; it was a pale nmr colour, very globular in form, with
a red-defined dise, no train of light visible; it fell between A Bootes and
9 Ursas Majoris perpendicularly downwards; it passed 3° or 4° north of the
large group of stars in Coma 3 its duration was 2s,
 On August 14, at 9h, 48m. p.m., a small meteor moved from 24 Came-
lopm‘lallt to Ursse Majoris ; its eolour was blue, and duration 0-5s.

‘On the same night, at 9h. 49m. p.m., a meteor fell perpendicularly down
fmn a Cassiopeia ; it was nhns the size of a star of the third magnitude,
and of a blue colour,

On Angmtﬂz. at 10h. p.m., a meteor fell from ¢ Cephei through A An-

On August 22, at 10b, 24m. p.m., a meteor was seen about the size of
Acrcturus, and of a yellow colour ; it fell perpendicularly down, inclining to
- the north from 5° bnlow'yBootu.
. On Avgust 29, at 9h. 59m. 35s,, 2 meteor of the size of a star of the third
magnitude was seen; it was blue in colour, and moved very rapidly; it
from u Bootes to Arcturus ; its duration was 0-5s.
August 29, at 10h. 1m. p.m., & meteor of the size of a star of the
| magunitude was seen; its oolonrmml it left a train of red
npldl{ from «y Trianguli to Saturn.
20th, at 10h. 4m. p.m., & meteor was seen of an orange
our ; it moved slowly from ¢ Persei to near 21 Pegasi in a hori-
direction ; its duration was 2s.; when first seen it was equal to a star
: m;ntmh.bm.udmlly increased in diameter us it
p pywﬁm&dn!;. hrpu Satarn ; llunmmhrphllot
u .
~same night, at 10h, 7m, p.m..tmwuu. which moved
3 was of a blue colour, with a slight tail ; dmlinllh.;hlile
a star of the second e
at Oh. 5m,, & was seen in the zenith,
2, at 11h, lh., 2 meteor was seen

m:lﬁ,m;ﬂl 16m., a similar one from ¢ Aquarii to g Capri-
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o elevation of 45° _-_m:&wqmuwmm:::'

rapidly from |

%ﬁl “same night, at 11h. 19m., a meteor passed from Aldebaran to 8 |

At Guerngey, on August 8th, rain to the hullmhﬂ 1'
mn.ndu&mﬁﬂswdldc::ﬂm ofnh ﬁll

At Falmouth, on September 24th, rain to the depth dlﬂhﬁﬂ.d
wblchoﬁhuhfollinliuhm than half an'bour,
At Exeter, from August 25th to 19th, no rain ﬁll. pl the

weather was clear, warm, aud fine, for several days—the sky was m
average reading of the barometer was about 3025 inches.
the thunder storm 'il

sihay

The amount of rain which fell during
20th was 195 inch, which is the amount by which the
exceeded the average, the former being 4:33 inches, and
inches, or rather more than one-half,

At Uckfield, on July 17th, lha dqnh of rain which fell within ar
. was 1'81 inch, which is an alm ated amount to have
in s short a time in the south of ‘Much heavy rain fell
the last week of September, which was my beneficial tc the

At Southampton no rain fell till the 21st of September, IIIC
ber 27th it fell to the depth of 1°13 inch.

At Aylesbury, on July 15th, rain to the depth of 0:75 h* ﬁl w
minutes. No rain fell from the 27th of August to the 20th September, and
mueh inconvenience is still felt from the short: “of water.

year is 15°6 inches; the average is 22'4 inches.
At Norwich, on July 26th, rain fell to the depthof 1-18 llloh. vt

At York, on August Bth, rain to the depth of 074 inch fell
hours. No appreciable quantity of rain fell in York between the £
- August and the 20th of September.

of

on August 7th to the depth of 0858 i

inch, The month of September was remarkably fine and d;'y
20th; on that day there was a heavy fall of rain, amounting to

in five or six hours,
The following ohservations of natural were taken at m.b-

..nm&wmm;m« mtl’l;

.3 smuh-:ﬁ-mm;m .

" 3 | ’

At Derby, the amount of rain which bas fallen in the nhomﬁld“

At Holkham, on July 16th, rain fell to the depth of 1-20 inch in 5§ hours.

At Stonyburst, on August btb, rain fell b0 the aepchon-mm;na' '

Lowe, Esq., F.RAS.
in full 11. A
Ju!;.rl uptm . m’-‘h “.'.u.w
» Enothera eCTOCarpa b vt g |
fower . n.u""'fﬁ" 10
4 quﬂl;.ﬂr; red :. W1ﬂ$p‘lﬂ i
17. Lime tree in v v AL SO M -2 :
ties (ns mw s
), going over ; raspberries, i?.t.l" *ﬁﬂ

nch, N
At North Shields, on July 25th and 26th, rain fell to the depth of mx

field House, near Nottingham (bdlc nearly the ﬂm of “l’l“i ‘?“' "'_I
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mummm; and on'the 26th st Dunino.
. Harvest finished, on August 30th at Guernsey ; on the 31st at Cardington;
w September Hth at Holkham ; and on the 21st at Hawarden.
- WH.-—Angmtwuuq showery throughout, and the weather very
unfavourable for securing the harvest. The mean temperature was below
the average, and there was a remarkable absence of sunshine ; an unosually
low temperature occurred on the morning of the 22nd, the minimum being
84°, and on the grass 32°: in some situations it fell to 30°. The sheaves of
wheat were frozen quite stiffly together, and ice was observed on good
radiating surfaces. Au;un 21st had been a very wet day, and rain fell to
the depth of 077 inch, and the atmosphere became suddenly clear, and
sold after sunset.—September was very fine and dry to the 20th day : this
weather was much wanted for completion of harvest and the commence-
ment of hop-picking in this loeality. The barometer was very high during
this period, and the wind veered only from . w. to e.—The potatoe disease
appeared in this neighbourhood on, July 14th, and during the succeeding
fortnight spread with great rapidity. Although the haulm was'for the
most part destroyed, yet the tubers were not so mnch diseased as they were
in the summers of 1845 and 1848 ; and had July been a dry month, the
probability is, that the disease would scarcely have been observed.

Hartwell Rectory~The haryest has been gathered in a much shorter
time than usual, the weather having been very favourable. The crop of
peas and beans was very much blighted through the whole district; and in
some few instances were not considered sufficiently good to cut and gather.
The produce of the crops of wheat, barley, and oats does not come up to
the average. The potatoe crop has turned out much better than was
expected , there heing very little disease.

Rose Hill, —*“The early potatoes were takenup by the 12th of
July, with only one root bad out of a large quantity. This was a root of which
the leaves were much cut by the frost in May; the main erop, however,
continued flourishing till August the 3rd. After the thunder storm on that
day they drooped their heads, and on the 5th were quite prostrate, and the
disease was very prevalent in this neighbourhood. When the stalks decayed,
a minute fungus appeared beneath the epidermis, 1t seems plain that the
disease first causes the destruction of the leaves; and then the roots, if not
near maturity, become surcharged with moisture and perish. My belief
is, that the mode of culture is the secret ; and potatoes whose roots were
beneath the affection of sudden atmospheric changes, were safe..”—Rev,
J. SLaTTER.

Highfield House, near Nottingham.—On the whole the crop has heen a

one. Wheat not an average, and both quality and yield inferior.
mray not an average; oats not an average, yet better than wheat or harley.
Turnips much destroyed by ﬂy in the dry weather. Potatoes a fair crop,
and not so much diseased as in former yearS. Beans sadly deficient. Hay
crop was very light ; and bay is now selling at from 4% to 4/, 10s. per ton.
Apples a poor crop, most having been blown off by heavy gales. Pears
deficient. Plums deficient. Peaches and nectarines a very poor erop.  Apri-
cots below an average, Strawberries below an average. Raspberries and
rries very gooderop. Currants a good crop. Wasps have been rare
this year. Mushr.oms a poor crop owing to the dry weather at Midsummer.
The trees have not made their second growth,
North Shieldw.—The harvest was almost all gathered in during the early
of the month, but the crops had suffered very much from the effects of
wind, on the llth. 19th, 25th, and 26th of August,

Stonyhurst.—There was an average crop of hay this season, and it was
for the most part well got in.—Wheat has succeeded well; the grain was
well saved, and it was ail housed by September tle 2nd,—The season has

heen very unfavourable for oats; in many instances the early shoots were
blighted, cnd those which succeeded them uever came properly to maturity.
%nmgh the erop is generally housed, there are still many fields out, and,
in some instances, they are now mpmg grain, which is still very far from
ng ripe.—Signs of disease appessed in potatoes about July 17, but in the
mu only, the tops not being affected. About August 19 the tupt were
m blighted. About September 20 it was observed in
‘which had been newly ploughed this season, that about una-zhinl of
‘crop was diseased, though in some places only one-sixth part was
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The. exteut of the disease was found to vary very much even in
m.ﬂmeg gescaiha Satel i Mgy it 909
e ‘erop received a severe 'almt at the the season.

mww.m Imost eut, only about one-ninth m diseased.—

any | gist?

and m.quluhmhmkdumwm.mmﬂm
tonic descent, and the great examples of the style found in i
He claimed the distin af!’m:fnrﬂu Greek and styles,

Bath the Guoklnd th.ﬂnﬁi&

Gothic apon similarly modtﬁad curves, ‘l‘lu Roman was constructed
circular curves only, and the Poetry was | One great writer upon

tecture had said, that in' coming out Mnthin eathedral, and m
8t. Paual’s, “1 have left the uglnn of Poetry, and have come into the
regions of common-sense— Prose.” e might have expressed himself
equal accoracy had he said he had left the region of Architecture, and
into the region of common-sense—Building.) With regard to the
curve when applied to groining, it bad heen e or ll.mntfmn
centres, from the period of its introductions but for obtaini entres
we had nothing to guide us. Mr. Willis, and all the late w wm

tecture, had admitted this; and Weale's lately published Atlas had exhi-

bited the subterfuges resorted to, to obtain a correspondence between the
long and short ribs. The fundamental rule, that the curves should spring
from the line of the impost, was abandoned ; one centre was to be taken
a littie above this line, another a little below it; and one was actually to be
stilted so much, as to spring about midway between the impost llildhi
roof. He (Mr. Laker) proposed to furnish a principle which would give the
centres of all these curves with perfect certainty and perfeet harmony, at
the same time furnishing what was stated to be a further requisite, an inhn
pendent projection for each rib,

Given the height and width of the arch required, the centres were M
in every instance independently, and with mathematical precision. On the
width and height of the arch construct a right-angled triangle. From the
ine, A C (fig. 1) drop a perpundscnlar to the point B, From Cto E ﬁll'

Fig. 1. o Fig. 2,

111,."
-
o !

L

A B A

\\c M

furnish the radius of the arch from the hu’peit. ﬁu :
construct another right angle triangle by ﬂ”a
A 1 parallel to E B, and I.ha length of A H added to
E C will give the radius for striking the upper porti
of the arch. The principle was equally e
Y  arches higher than their width, but in this c he

second radias will be obtained by the line to
E C (fig. 2) being drawn from the upper angle B, and the right . con-
structed with B C; which, however, is only added to show that the 'hﬂt
scheme is constructed on one series of angles, the triangles A BC, A G.
and A B H, or B C H being precisely similar in character.

Mr. Laker referred to specimens from Lincoln and Chichester M ,
King's College Chapel, and Croshy Hall, which were referable to his prine
ciple, and he showed a diagram of the ribs of groin coustructed on this
principle, adapted to the angle of the nave andmupufwulwiw

dral. 2

The Vice-President thanked Mr. Laker for his paper, but was more ﬂa.
posed to trust to taste than mathematics, it

Mr, Frank Howard was glad to find another fellow-labourer in the nﬂm
vour to reduce besuty of proportion to mathematical pmoilhn w
had observed, that there were a certain class of pluo
veiled their remarks in indefinite terms, that they might not be nlhd on to
support any position they might have taken up. Mr. Howard would con- i
dense what might be collected from the rest of Bchlepl’n works—that the
class of critics objected to strict definition of what was good or bad, .
fear they should be foun:' c::: nl::.wron;m:.lld; ulh‘. W" What is
taste but an appreciation of that beauty w now 1
of mankind ?*  Tle problem to be solved was, in what did that
He was quite prepared to sdmit Mr. Laker's principle ﬂlﬁ* :
means of solution, as regarded the striking Gothic mmm




thus
2 W sluﬁty mmm
' all . s mhl-
teo rule had yet been laid down
h3i his m#thod as meet-
pane und he would be very glad
‘I- f .!.. B, fonbioesd ve N ) ;
| & iR o
m&”rm THE RIVER CLYDE NAVI-
m GAI‘ION.
QHM started out on her final voyage for

America from ubd‘:(,lm on Saturday the 121h inst,, leaving the Broomie.
s H!‘ eleven o'clock, p. dm On h?mi:f: the lelngth nzhl?.u}::-‘n& she
: on again, during the night, only got the of
whmmchs remained till next forenoon, for ressons which
explain.
: preface that the bank she first rested upon is an accumulation
2 that regularly, every 1wo years and a-half, jgathers at a well-
A% mix.m Erskine Ferry, where the dyke of the river Clyde, on the
Pl is not continued for a length of about three miles, It is in con-
sequence of the pon-continuance of this dyke tha the bank arises, and will
: m barhc.till lhenp in the dyke be ﬁlkd up, and the scouring
' mﬂm made available for the deepening of the channel, same
at -parts. of the river. The removal o thil bank costs the l"‘lyde
%-m- about 30001, every two years and a-half, or at the rate of about
{. per sopum, vot to speak orthelouwti:oshipplnglmhbythe
ion and damagpe done Lo their vessels by il
now come 1o the reasons for the City of Glasgow being a second
and they are these :—Atlthe end of the gap in the river
ll below it, there is another bank, which is likewise formed
tw years and a-half exactly np&e ‘principles as that of the upper
i M with this difference, that whereas the gap at the upper end precipi-
tates the sand on the ebbing of the tide, that at the lower end acts with
‘@ similar result oo the flowing of the tide ; the expense for the removal of
said obstacle to the Trustees being likewise about 3000L., or,together, the
miuwnhrnen cost the public about 24004, per annum, exclusive of
Mnmu already alluded to. But it so happens, that when a
‘wessel grounds during the day on the upper bank, and lies till the flowing
‘of next tide, though she should have suficiency of water, on floating, to get
hier over the lower eue, she has not daylight to do so, particularly in winter,
aod hence if the night be stormy or dark, or otherwise unpropitious—and
Aen chances to one bot it is s0 at this season of the year—she is necessi-
Wy Muﬂiﬂ the pilot’s orders, to remain another tide, whatever be the
of the master, or the u oﬂhevoli
‘who is to blame for this? Not the River Trustees ; for, time
mr time, they have endeavoured to get power by their several Acts {o
."SIGM river dy«e for the three miles alluded 10. Not the engineers
the trust, for they nave as often borne testimony to the necessity of such
n ﬂrke; but simply the Lords of the lmperial parliament, who, for the mere
of one of their number owning the property that bounds the
at that quarter, and whose eyesight would be disturbed by the
of said dyke, were it formed, resolutely refuse powers to the
“to construct such a work, "and thus entail. ‘upon the public
ill the expense alluded to ; upon the shipping trade all the detention and
mmm;m-mmmaud ers, all the
‘isndvantages and drawbacks that may be cooceived, but which to enu-
-m would be.a Herculenn undertaking.
of the improvements of the Clyde! Let us ntharba silent, while
contemplating the ease with which a sandbank can be removed compared
'rm a l'oor’s yujldhu-ﬂbw Jm
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]JOVER HARBOUR OF REFUGE,

R ,lhuum on Thursday, the 17th of October, in ﬁlhing up out
of eighteen feet of water one of the valuable div hf bells out of lhe throe

were sunk and ed l- the mm
:&t.aﬁ:'m qu’n, out m'fnt into tha

t t 800 the masonr
ﬂup has beeo t-jnml.,.but tho: tnnllﬁli.:‘ .Npu.:lf the huge pl.{h‘
! out 10 sea, uupthqdim.whowumlomonuu
Lyﬂm is 1o be mnm&eﬂurdiﬁnglﬁll&

Mr,

B ‘the representative of
. "gs . “.w!'!

% muw*“

' 'M
uh“hmﬁe%w amm
uudﬁrﬁmdlvhgwhull
ofmndmwmm lnhnkn
great delay in the campletion of the western piel',
very great to the contractors—not less than 1
umruaideohinldphrwulimmmm
undumlnr; and nobody could pass the m;nkwll

e awful power of the wind and waves. ‘!‘hl
unhder the large timbers firmly bolted f
toy ; und judging from the Cob at Lyme
lhemuoury ldbeenumpleuda‘mur

mem on the hrhour, us it keeps the nlrnm
the heavy sea uut would otherwise make it diffi
enter in such -.ula. Ou the other hand, it seems to
upon the eastern side of the old pier, as lln sea rolls in h '
water has become more shallow, so much so that pilot boats aulot [
close in as formerly. Much as this grand project of & ofrﬂﬂe
at Dover is to be admired, it is still very doubtful how far the plan
good. The anchorage is not 3 It is a flat rocky
work may cause the whole to up. - Would it not been
lan to bave selected a place where there was deep wnlur close
ve excavated a hnrbouroulof fifty awres of the solid
of locomotive engines and machinery?

VICTORIA DOCKS,

Tux Victoria Docks will occupy a vast tract of land, extending across the
marshes in front of the town of Woolwich, One entrance will be in the
Gallions, the other in that reach of the river, known by the exprestive but
not very euphonious title of ' Hole. The main water channel thﬂb-
fore will extend entirely across t
North Woolwich into an island, )
The only point at which it will intersect th Woolwich nauny,
be at a point near Blackwall, where the upper lock will be crossed by the
railway, on an incline uryiu‘ from 1in 100 to 1 in 200. The breadth of
the dock will average about a quarter of a mile, but the limit of deviation
extends to douhle this distance. To afford some idea of the enormous mag-
nitude of this undertaking, it will be sutficient to adduce the comparison used
by the projectors of the company. The entire water area
various docks on the northern and southern banks of the Thames, amounts
to 211 neres; the water area of the Victoria docks will extend tp 270, being
considerably more than the area of all the other docks put togetber,
number of ships which entered the existing docks, in 1848, was 4,915, whh
an ag of 1,172,707 tons. The Victoria Docks alone will afford
accommodation for nearly six thousand vessels, with an aggregate of nearly
one million fonr bundred thousand tons,

The plans of the Victoria Docks are exceedingly mpmhndu. and the
detail of the arrangements is as perfect as can be conceived. It is the
example of the application of a scientific and well-et! plan to
great commercial enterprise. The extended plans show three large dn&l‘l
the accomodation of shipping, as well as a half-tide dock, with one
running through the entire line and connecting the four docks
is at first proposed to excavate nnly one dock and the pnu_l -
the remaining docks to be excavated ueudty
peculiarity to which our attention is tuad. ]
entrance lock, the one of smaller dim ou.uhpudfor. {
small craft; tbootbtrmuehhrnrudﬁtld-krwnh
This arrangement, which exists in no 3 &
manifest to be descanted upon.
craft at all tlm.withthemllutpuﬂﬂo o
exertion of force. Another grand pro!
all the docks of landi
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thrown

 compartments of the ceiling Queen ;
ted calling the warrior Huns to her aid, &c, The Lunettes
our other pictures of similar subjects. We see Hagen,

hetio

overboard, as he was to be the only one saved,

fomﬁ The four great pictures on the
the best Schnorr ever executed, as for instance
staircase of the palace, a work full of

poetical composition and grandeur. i

b

On the 7th instant, died Charles Schnorr, Professor at the Royal

Academy of Arts, thus following soon his friend Rottmann. It is
to be regretted, that he has not been able to finish the great pic-

‘ture of the Flood,

made by order of King Louis of Bavaria.

The number of fires has been so last

‘to s notice of the
3 : O

: that accordi
Minister of Public Wurh,yetl.::’ income of t?ag

amounting to 944,0001L, is not sufficient to pay

premiums; and an additional per centage is to be levied on the

contributories.

ART ON THE RHINE.

| Tn Gothic church of the Minoresses, at Cologne, erected ahout

the year 1220, and coeval with the superb Cathedral

“has hitherto been: to fall into a state of decay, as all
"tﬁgw:_mahwrbeﬁmﬁho larger building. It had long been
“used as an oratory Administration of the Poor, but latel
_8u lered to the Society for the Improvement of Churches, l{
_is one of the finest specimens of pure Gothic architecture, and the

restoration has begun by the rebuilding of the lower gallery of the
_choir, which almost threatened destruction. On the 1st of Octo-
_ber an public festival took place, when the foundation

“ stone for the thorough restoration was laid, which, when completed
. will add to the many architectural curiosities of this ancin:t cit;

- on the Rhine.

_ The south portal of the

of Cologne has received some

ornaments in the five statues r ing the Saviour

hich have been placed in the perforated gable.
i Py g g v

‘the ornaments to the of Gonrad von Hochstitten in the

is mgm ing a new work
at edi A, 1220,

; extent of the streets, 1,126,000 me

ts, not including the foot pavement, ¢
20,526 ; extent of the st ) ety
.m_g, e of t reets, g

almost every family has its own, The Boulevards of
part where the greatest circulation takes , and the fi
are the results of the observations of M. Darcy on this
l?n'. 1:he9 I:%ul;vud d&%wcm thmm every“ :
ours 9,0 orses carriages; evard Ita
10,750; Boulevard Poiuon:ﬁre, 7,120; Boulevard St. Denis, 9,
Boulevard des Filles du Culv_drg £,856; general ay
bove, 8,600. Rue de Faubourg St. Antol.n:h :
,ehmgo-ﬂlyséa, 8,959. At London, in P

" Queen’s Theatre, there at least 800 carriages every
London not /13,000 every hour. On

of the whole service is 122,511f. a-year.
good state, and may be passed through ‘wi
_health at any time. “In the removal of mud,
_there are employed every day on an average 345 carts, 523
~and 95 asses ; the quantity of matter arogels,
ards, and it is conveyed to at least 2000 yards fr
’i‘lmn are at present 1784 water-plugs, from
. three hours ytowuh-t::dsum;th giv
quarts of tatergrmnd,_ d
. streets watered in Paris, s
- Boulogne, are 860,000 yards in extent;
were watered the extent would be 8,600,000 - The numb:
‘of water-carts loyed is 106; and the expense is 151,87¢
a-year. The total cost of the sanitary operations in Paris
- 2,668,000f., or 2f. 66c. for each inhabitant, ~




) tha alteration of the prison

r the « te:%\oﬁ of M. Gibier, ncﬁrttug of
ted and being oo:trld Being arranged

' risoners waiting for trial, it pro-
ich the inmates can be separately kept.
the kind tried in France to any extent,
ion is enforced before trial; but after conviction,
lr‘ulkn the prisoners are allowed to associate.

in dia Force are taken from the last English,
h, tnd Netherlandish models, and the contrivances

lcrﬁrlsel ncmr m .p
the Encycloped are, by M. Victor Cal-
: It is to mcluda every practical department and
carpent marhle-work, :ron-work, cabinet-

ing, rnitu c,; and will be so far of universal
it v mnstr:ineﬁy of plates, with very little text.
we have seen, and are favourably improssed

the work. The work will be a kind of{:;.r—
s and with illustrations, It will be publ

each month; and will contain in each part
wings., T snbaer:ption is about a pound a-year. M,
the architeet who published the magnificent wurkn, the
Ville' und T: . Pamllolgdel Maisons de Paris

sa, ‘we mny mention the

'

ilar to that of the Lowther Arcade, in the Strand,
South Eastern Railway Compaoy, ap the left
h to their terminus on lho property in their pos-

-street, The design is rather an elegant one,
ion of shops on either side for the sale of fancy
isition by railway travellers, with a large refresh-
centre of the thoronghfare which fronts the railway ter-
ilding, between 100 and 200 feet in Je h. has its base-
Mymu&m whence it rises upwards of 60 feet, diddad

s of B0 feet each, the upper elevation l’ormhg the arcade ou
the raiiway, and the lower part in Tooley-street fomiﬁ

muudu.

f ordinary shops, There are rooms above the , and the
ut the building are fire-proof. The front is to be in the Itali
architecture, and the building, vpon which a | number of men
at work for the last two months, ia to be completed and opened

1A.—The Prussian Monitewr has published a statistical statement
rtliwsy works of that country, from which it appears that 21
8, comprising a length of 364 miles of communication, were
pugh traffic in 1840, These railways conveyed 8,607,948
lol 88,313,705 quintals of merchandise, The receipis
u.?al.ow thalers, and the expenses were 5.44 ,l!ﬁ thalers,

rplus of 5,330,869 thalers, Tihe capital employed in the con-
Mﬂt 130,740,000 thalers, the return in 1840 was 2'82 per cent.
the return was stated to have been 8:21 per cent. In 1847 482
L ; in 1846 407 per cent.; in 1845 462 per cent., and in 1844 4'74

The the railways by the works execuied in 1849 were

. six other uvndertakings—namely, the Eustern Railway,

mm and from Saarbruck. en solely at the
and those from Aix: h-Ohnpelle 1o Ihueldorf from
mmm,-ndfmm le to Maes-
vdlple mww.lwf g sgian nflwa will com-

seetion of the $inm Rail
uﬁ:&rﬁ.%dﬁtma:m

b
© Danlel’ ‘nmn’:?“

~ spinning eotton and other fibrous, materiuly.—October

it 20 nllu. There are at the present time in progress |

ese new lines shall |

to the talent of the celebrated |
of al Com- |

mdw licable as pumps.—October 3. il %

“ .‘:EM f nd chanan. street, Olm Mﬁrhmulnw
fiors, pumops, and stufling boxes.~October 3.

"cmh Bary, € Belford, Lavcastes, manager, for certaln impnovemsate In ery

or wpparstus for preparing and spinning, doubﬂu. or twisting silk mmm ;

héia:l"?ﬁ aruur:d Lancaster, u-r for certaln improvements tnmm i

&N Bury, » man

ok agin fot clesslng. of Soibiiug, 84 (hrowiog Faw Gk —Octbes 10,
Bom&u:.'d Godmanchester, for in ¢ wﬂmﬂl’mﬁl'

thles,—October 10,
Juhn Scott Russell, of Great George- Welmluter Ineer, for
'Inﬂuemtﬂwuwo‘lhlmmnuﬂlmpd&d %h,ﬂthlvmw

arming the
William Wood, of Om mmln. lmu‘hlrn. enrpet manuf(acturer, for im w
in the manufucture of utpcu utl other nb;lu —Oswg:r 6 e S *
ington, Surrey, gentleman, certal w
librous substances. (A communivation J—0Oe.

Willlam Rdward Newton, orman , engineer, for wmm

(A eommunication )— Octaber 10,
Jumes ilton Browne, of the Reform Llub. ?stl‘llall, &q.. for improvem
the sepi ndtlulnﬁutlnn of fecal mitters, and in the appuratus cnplnyd

g Wiiliam i‘rndu Fernihou d landni!fanur. for lmpmvmonu in bﬂﬁﬂbl

and other stemn engines, and
Whiting Hayden, of w:: hais, Ol “ oxh Pnlua su;:;- o{h::uviu.fw an .
proved regulator or apparatus !I'Iil n raught o e s on the machine,
termed the * drawing frame.” —October | ‘

Ardolf Prederick Gurlt, of Manchester, nnu-mlu, for an improved method of extract-
o o . i A e

ehivis, ntleman, for improvem nts

p-nwr::for weed, (A mmo— ri7.
John Fowler, jun., of Melksham, W

.nghnur mprovements In steam-engines,
Aniiey n 1rrinun8ud dninin; lmd. and in wuchiuery for catting

Bhears, 6T Bankside, um,.mnl‘ merchant, for Improvements
the manutacture and veﬁn. of sugar. (A commusloation )~ October 17. -
.Iahn Robert Johuson, of Crawford.street, chemist, for !mprg:‘hnu in ﬁﬂlﬁdm

on fabrics made of cotton and other fibre, (A communi
James Henry Baddeley, of Shelton, Stafford, engineer and br
ln the manufacture of ornamental articles of earthenware,~— Ogtol 17. S et
nmu Harding, of Lille, Frunce, manufacturer, for tmprovements
ehluerhnﬂh E'Inxin machinery, for combining mam.mm

.ud in machinery for making parts of such machines, mm )
Wm
ment is also nppmhhhmm
Henry Bernoulll Barlow, of :lalm

the sleam.englne for driving flax and woollen mills, which i
urposes where motlve power Is re .
hester, mwll.int‘,uwlllr. m,wm ;

James Henry Willinms, of Birmingham, manufscturer, lh certain INM
l:h; mm?ehlu :: ;uum.—oumﬁ':m b 7 e h )
amea Young, ancheater, manu nl.w!ns dnll improvements q-u

msoﬂl:;!tdn bituminous mineral I‘:‘M‘Mm herefrom.—

Jean Louls Pascal, of M London, Afor ‘an Im

vatus for the Gure oF wmmm S g i e '”":r"m

rooms, and bulldings lnmaul —October 24,
Thomas Beule Browne, of Hampen, near A mm. i

Amprovements in weaving and preparing fibrous ‘and stalnlog or m

fabrics. (A communication.)—October 24,
hnndlrm lﬂmnfibmuu !ﬂndry I‘dﬂq,fd‘lm hm
- metals.—Octaber
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LECTURES ON THE HISTORY OF ARCHITECTURE, | fhat u srivste hunes thould oxeood 70
; By Samuer CLEee, JUN,, M1.0.E., P.6.8. | ground, unhw, henev:r{, tgmei?pm : dod, freque
Delivered at the College for General Practioul Science, Putney, Surrey. | v3ded. ";Y o dox g “Ff - that
(PRESIDENT, MIS GRACE THE DUKE OF BUCCLEUCH, K.G.) v : WSS ki 8 Y ooqnml - h
. LR Plan of Roman Mansion, :
Lecture X1.—ROME: Domestic Architecture. :
Ir is to be ted that so little is positively known on the '

subject of Classical Domestic Architecture. This want of informa-
tion is however the less surprising, when we consider that the
Greeks and Romans were not a domestic people, and that most of
their time was spent in public; besides, private residences, how-
ever wealthy the community may be, are seldom built with the
same solidity as public edifices, and therefore the sooner go to
decay. The great changes also that take place in domestic man-
ners, render the habitations of one period unfitted for subsequent
times; they are therefore either removed to make way for new
dwellings, or so altered as to lose much of their original character:
this must have been more especially the case in the t revolu-
tion that took place in manners and customs on the spread of
Christianity nncf the dismemberment of the Roman Empire. But
notwithstanding the idea of what was necessary and comfortable
amongst the ancient Romans differs as widely from ours as does
our domestic life from theirs, it is neither uninstructive por unin-
teresting to inquire into their mode of living; for as each
receding tide leaves some vestige behind it on the shore, so the
manners and ideas of past ages have left traces that may be recog-
nised in the present day.

If it had not been for the discovery of Pompeii, we should have
been wholly indebted to the descriptions gleaned from various
authors for our knowledge of Roman domestic architecture. This | *
little town Sburied for 1600 years) played ne conspicuous part in
history; and had it not been for its singular and unfortunate fate,
would probably have utterly sunk into oblivion. The dwelling-
houses found there may therefore be supposed to be small and
insignificant compared with those of Rome, and other important
cities; but still they are doubtless a.rranged on a similar plan, and . ® © 0 o
prove a great assistance in forming an idea of the private habita-
tions of the Romans, and their style of interior decoration.

- .
For several centuries after the foundation of Rome, the houses r T T T
were only thatched and covered with shingles; and the laws of the e m f el

wdiles forbade the walls of private dwellings to be made above
eighteen inches in thickness. During the time of the Common- L 1 I 1
-
[

wealt}‘, the Romans were extremely jealous of any attempt made
by a citizen to exceed his neighbours in show or style of living.
Publius Cornelins Rufinus, though he had been twice consul and
once dictator, was removed from the senate on account of the pur-
chase of some silver vases. 8o little silver was there in Rome at
this time, that when an entertainment was given by a senator, the
rest of the body were accustomed to lend their plate for the occa-
sion. . Luecius Crassus was made to pull down his house on the
Palatine Hill, because the roof of the atrium was nuprortad by
four columns of foreign marble—an unheard of luxury! It was
owing to this atrium, that Brutus used to call him in derision,
“the Palatine Venus.” Even Julius Cmsar had to obtain permis-
sion to construct a pediment to his house, as this was considered a
uliar mark of distinction. Cicero says: *“ If you could build in
eaven, where you have no showers to fear, yet you would never
geem to have attained dignity without a pediment.”

‘When Rome ceased to be a republic, all these restrictions were
done away with, and the wealthy citizens of Rome seem to have
vied with each other in the sumptuousness of their dwellings. The
wealth of the world poured into the imperial city; it was no
uncommon thing for a Roman patrician to receive as much as was

ual to 160,0004 per annum from his estates, besides corn, wine,
:ﬁ, and gther p . Some of these landowners are said to have

1 as many as fourteen villas in different parts of Italy, as
well as a mansion in Rome. A favourite site for these luxurious
villas was the beantiful shore of the bay of Naples: so splendid _
were those in the neighbourhood of Baim, that w?:en Aristobulus,
_ wof ;Ittide:,nf;mded there, he imagined himself already in the References to Engraving.
il of the verse. . 4 :
e ¢ : ¥ a, Vestibulum; 2, Atrium; ce,Alm; dd, Cellw familiaricae; ee, Courts
~_Rome at one time contained 48,382 houses (melud.mg the two | of the Offices; f, Tablinum; g, leaﬂlu:’; A, Exedra; J - "
classes of insula m&dm&msinﬁlﬁom the mnﬁzﬁm alace | &, Cyzicene Occus; 1/, Gardens; m, Pinacotheca; n, Rooms for em-

h and ill-ventilated ing-house, h'ma.m o, Peristyle; p, Vernal triclinium; ¢, Summer triclinium;
Houses were raised to an inconve- | Winter triclinium; s, Cold bath; #, Tepid bath; v, Warm bath; 1
within the walls to the dense popu- | Sudstories; = #, Cabicsla. o T,
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" was valued at 40,000 sesterces, between 300i, and 400L
T on the rebuildi o_fm&':,
h house should be an insula; but this was only partially

d into effect. :
know little about the plan or elevation of these mansions:
probably as varied as in modern buildings

‘and occupied by shops for the sale of the produce of the
 and other commodities; but as trade was considered de-
ng, the sale was entrusted to freedmen, or slaves, or the shops
t, and brought a considerable rental to the proprietor of
the insula. These Roman mansions must have contained a multi-
nde of apartments, as each patrician entertained a train of clients
| dependents, besides his servants and slaves, They were built
d open courts, like those of the East in the present day, and
| few or no windows looking towards the street.
ugh, as before observed, the houses were, no doubt, various
n, it will save confusion in describing the principal courts
hambers they contained, to follow that given by Vitruvius.
entering the portico, was the Vestibulum, or vestibule; -
tment was generally circular, and derived its name from
oddess Vesta, to whom it was dedicated; it was also sacred to
ires, whose statues were placed in niches round the wall,
nents have been found belonging to this part of the house,
with the words *‘ Cave canem” (beware the dog) formed in mosaic:
this might seem to reflect upon the hospitality of the ancient
Romans; but the image of a dog barking was generalgr placed at
me of ;23 statues olf the Lares t]':miii:res, t(i enote their
ance: the caution, therefore, might merely a warning
- against offending the household gestls. lg’l‘he Lares were supposed to
be the spirits of deceased ancestors, hovering abont their former
abode for the protection of its inmates; the word is derived from
the Etruscan “/ers"—a leader or eonductor. A festival in their
honour was celebrated every May, when their statues in the vesti-
bule were crowned with flowers, and offerings of fruit presented,
The vestibule led immediately into the Atrium, a large ?en
court or hall, where yisitors and clients waited. Atria are said to
have been of Etruscan origin, and so called from the city Adria;
they were of several kinds, The Tuscan atrium was square, built
simply with four beams crossing at right angles, leaving the central
space exposed to the air: when the atrium was so large as to re-
quire additional support for the beams, four columns were placed
at the angles; it was then called tetrastyle. Corinthian atria we
. circular, larger, and more sumptuously adorned: those
called testudine were small, and had a vaulted roof something
wzﬂ' the back of a tortoise, whence their name. The open
yace in the centre was called compluvium, through which the ruin
_into the impluvium, or tank, below; when the rafters were
.M&ind.ine the contrary way, so as to throw the rain off out-
side, the atrium was said to be displuviatum. The atrium being
- the most public part of the house, was always decorated to the
extent of the proprietor'’s means: with fresco paintings represent-
ing mythelogical subjects, or pussages from history, and master-
m"fﬁom the scnlptor'’s hand. The statues and busts of the
ily were also placed here, when the master of the house had a
right to possess them; but such a privilege was only granted to
those who had borne sume high office in the state, and was equiva-
lent to & modern cost of arms;—he who had pictures and statues
~of his ancestors, was accounted noble. Suits of armour, and trophies
_ of war, were ulso suspended in the atrium. On each side of this
Mﬂa porticoes or Ale, leading into the Celle familiarica, or

i

riments for domestic use. It is supposed that.in town houses,
o m na, or kitchen, with its accompanying offices, was in this
n. elt
~ Beyond the atrium, and merely divided from it by a curtain that
ml&l_ uld be raised or lowered at pleasure, was a sitting-room ecalled
the Tablinum. On each side of this were apartments devoted to
embroidery or other work; or perhaps the picture bglllrery.
. Beyond was the Cavedium, a smaller court, built in various
styles, like the atrium. The caveedium had generally a fountain
- in the centre, and the compluvium was oceasionally covered with a
~ purple awning, tinging the surrounding objects with a warm hue,
; ‘the cavadinm to huve

h
been merely t.h'omtrd:ﬂﬁ
it g
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they were prob: . They appear
wﬁnm surrounded on three sides by colonnades frontin? the

: ir ve pleas ' '

look to the east; because, he says, “booky
are better preserved when the air and llgh are received fr
quarter: when libraries have a southern or a western aspect, |
admit those winds which, at the same time that they e.nz‘
them moths, instil also damp vapours into the books, which in pro-
cess of time cause their decay.” Roman libraries were adorned with
pictures and busts of eminent literary men, and were furnished
with shelves or drawers, where the locumenta or boxes were
placed, containing the precious manuseripts: no wonder so much
care was taken in their preservation, as a.librnr"- in those days
must have been an expensive luxury, attainable only by the few,

Proceeding onwards from the cavadium, we enter the
ocous, with its surrounding gardens, This salvon must have been
a d tful summer apartment, with its large windows looking
over the flowery parterres, and open also both to the cavedinm
and the peristyle. The ocei were of several kinds: the te le,
with the ceiling supported by four columns; or the Corint
with engaged columns and windows between; or the Egyptian,
consisting of two orders. In this last kind of occus, isolated co-
lumns supported a second range of engaged columns, having the
intervening wall pierced with windows; above all rose the vaulted
ceiling ornamented with coffers, *These saloons were made lofty
to allow of the free circulation of air, so desirable during an Italian
summer,  Vitruvius directs that the height of all ents
which are longer than they are wide, should be * determined by
making it half the sum of the length and width added together;
when a square, the height is made greater in proportion by the
addition of half the width.” Another rule he gives is, “ Take.a
square, one side the width, the diagonal the length; height fo the
trabes three-fonrths the length.” The occus was furnished with
triclinia, or couches, so arranged that the guests reclining on them
might have a full view of the

‘he Peristyle was another large open court, and, as its name
denotes, was surrounded by columns: the Villa Gordiana is said te
have had a peristyle of two hundred columns. This court was
generally planted with trees and shrubs, and sometimes had a fish-
pond in the centre: the low wall, or pluteum, connecting the
columns, was hollowed out for the purpose of containing soil, in
which flowers were planted, When the curtains of the tablinum
and the cyzicene occus were raised, the rerupectiva view of a
Roman house seen from the vestibule must have been very beauti-
ful; first, the richly ornamented atrium; then, through the tabli-
num inte the caviedium, with its sparkling fountain; and beyond,
the sumptuous occus, with the garden of the peristyle terminating
the prospect.

Round the peristyle, and communicating with it, were the more
private apartments: the vernal, summer, and winter T'riclinia, or
eating-rooms, appropriated to the different seasons, according to
their aspect; the Cubicwla, or sleeping-rooms, small chambers gene-
rally containing a recess for a bed, which was laid on a marble
tressel, about six inches from the ground;—and the Baths, which
were considered an essential in every house, and were arranged
sunilarly to the bathing rooms in the public therm, .

As the principal apartments of the house were always on the
ground floor, there was no grand staircase; where there were upper
rooms, they seem to have gean chiefly devoted to the females of
the fumily, who, however, did not lead so retired a life as that of
the Greek ladies; Lere ulso were the Pestiarii, or wardrobe rooms,
und the Penetraliu, or sanctuary devoted to the penates, or pene
trales, as they were sometimes called; these gods were er
deified nncestors, or any of the superior divinities, under whose
especial protection the house was supposed to exist, i

ceasionally a terrace was fo on the flat roof, where

family met to enjoy the ct and the cool evening this

terrace was shaded by trellis-work, called pergula, and adorned
with creepers and boxes planted with flowers: sometimes an avia
added to its attractions, The numerous 'l].ﬁ!fbl were lodged in one
common chamber underground, called the Ergast o

In an early of civilisation subdivision of Jabour was
qn:ir_n?wn. :nnad ﬂ‘e:uh household h:;lato t:u in a great measur
suflicient, all incipal arts and trades being carried on
different mombenl.m Pi P‘!n:ru? ‘mentions um two
kinds of employments that were exercised by slaves or servan
P s e e foflth. m‘, i i :' on
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ere *h&l‘-’cﬁ ﬁbﬂﬂd}ng wm.um ; a mile in ler
_ o In the interior the walls and ceilings were decorated with gold a;
: eting pavements, must have been mother-of-pearl, or set with precious stones; the ceiling

members of the family. floors were frequently laid with | great banqueting-hall was painted to resemble the _
small bricks Illfaod-obliqunlr upon -their edp"):.u to form an | so contrived as to have a rotatory motion, and to shewer down pi
angle; a kind of work called opus use the bricks | fumed water. When this palace was compl Nero obsetved,
were placed like the grains in an ear of wheat. Sometimes the | that he had now built a house fit for » gentleman. It did not long
briek was mixed with bits of white marble, as may be seen in | remain a monument of his extrav for it was partially

Pompeii. In the more richly decorated apartments a coating of
cement was laid, and upon this, mosaics of elegant design in
variously-coloured stones. Occasionally, apgroprim inscriptions
formed a part of the mosaic floor, such as *Salve,” and in the bed-
rooms, “Em dormio.”  Numercus fine specimens of Roman pave-
ments have been found in every part of their world-wide domain.
In preparing the walls of the rooms for the fresco paintings with

which they were decorated, three coats of plaster were used: the
first, rough mortar; the second was called arenatum, and was com-
posed of sand and iime, or puzzolano; the third and last coat was

called marmoratum, in which pounded marble was used. This was
worked and rubbed until a perfectly smooth surface was obtained,
and 'was capable of receiving so high a degree of polish as to
reflect objects like polished marble itself. While this marmoratum
was still wet, the frescoes were laid on.

- T'he rooms were divided in height by a small cornice, above the
door; the upper division being to the i'ower as two to three. The
walls were then divided into cofipartments, the width of the door-
way; these eomgnrtmenu were painted a full deep colour, such as
rst[:7 cinnamon, dark green, or even black; with the exception of
the central medallion, which was occupied by a design in brilliant

urs.

“The paintings were generally either historical or mythological
subjects, or illustrative of passages from the poets; but occa-
sionally landscapes or archaactuml ieces were introduced; the
Litter showing a considerable knowledge of perspective. The
figure pieces are designed after the manner of bas-reliefs, each
figure being independent, without casting shadows one on another:
foreshortening was seldom attempted. Occasionally, in smaller
compartments, the medallions were brought out in white on an
azure ground. Each division or panel was surrounded by a border
of elaborate or richly coloured arabesque, displaying an exuberant
and graceful fancy. It is difficult to assign an origin to this style
of decoration, which the Romans called ropography or twig paint-
ing: the discovery of the antique frescoes has quite contradicted
the idea that it was an invention of the Saracens, or peculiar to
Arabian architecture, as the name of arabesque would lead one to
suppose, The Romans relied more on the architecture and paint-
ing of their rooms, to produce a magnificent effect, than upon the
furniture which they contained; upholstery work was almost
unknown, as internal decoration was then an art and not a trade.

The art of glazing was evidently known at an early period, as
a window of thick greenish glass set in lead, has been found in
Pompeii; but this appears for some centuries after to have been
an unusual refinement, for Vopiscus mentions glass windows as
amongst the luxuries of a wealthy merchant of the name of Fir-
mus, who lived in the reign of Aurelian: a kind of thin stone is
described as generally used for windows, ealled lupis specularis,
grolmb]y tale, Fire-places have occasionally been found amongst

remains; but the only chimney appears, in most instances,
to have belonged to the kitchen, the rest of the house being heated
with hot air.

It is to be supposed that in the various climates through which
the Roman empire extended, some variationsin the style of domes-
tic building wonld be found neecessary; but none such are disco-
verable from existing remains,

- Of all the splendid palaces erected by the different emperors,
few vestiges are left. The Palace of the Casars is now only o
heap of-ruins on the Palatine Hill. The Villa of Hadrian at Tivoli
y yet be traced for a cirenit of ten Italian miles; it contained
puliestre, naumachia, therme, and every conceivable
kind of building for luxury and eutertainment. In the library
‘were numerous niches occupied by the finest statues of Grecian
workmanship, and a portico near was built in imitation of the
Pascile of Athens. The ruins of this villa have proved an inex-
haustible mine from which the cabinets of Rome are still enriched
qmublm of the most beautiful antique frescoes have been foun
4 WEH - ribe VS - U e e P RS . Wom s ity goga F0

destroyed by Vespasian, and the Coliseum built on its site. =
The only palace of the Roman emperors of which enough is left
standing to enable us to trace the plan, and to judge from actual
observation of its extent and magnificence, is that of the Empe
Dioclesian at Spalatro; commenced A.p. 303. The bu oceu-
pied twelve years, and, together with the cultivation of his garden,
formed the principal amusement of the emperor during his retire-
ment. ‘T'he plan of this palace is quadrangular, about 700 feet in
length by 600 feet in breadth; the walls were flanked by sixteen
towers; it was constructed of the beautiful freestone of Tragutium,
which is almost as fine in quality as marble: the outer walls are
7 feet in thickness. The building is intersected by two streets at
right angles; in the southernmost division were the private apart-
ments of the emperor, and two temples, the one dedicated to
Jupiter, the other to Fscula ius, the deities presiding over fort
and health, The former buirding is now the Duomo of the moder
town. Itis vaulted, and about 78 feet in height; the dome is
constructed in brick-work, and consists of a succession of small
arches one over the other, something resembling scales; the roo
is covered with tiles, and a floral ornament surmounts the apex:
both the temples stood within a temenos. In the great pm
of the palace, the columns are of granite, and sup irche
wiich aprinﬁ direct from the capital, without any intervening
ber. The building, though consisting of only one story, was
capable of lodging a prietorian cohort. The principal entrance is
yet standing, and is still known by the name of the golden gate;
over this is a flat arch, comp of indented stones fitting into
each other—the first departure from the plain wed aped
voussoir. Amongst the decorations in this edifice are seen the
rope moulding, and the chevron or zigzag. It is difficult to believe
some of the brackets to be of go early a date, so completely do
they anticipate the Christian art of after-centuries; es) ally
those supported by the winged head of a child, with the chevron
ornament round the mouldings. Few ruins are more i sting
than this, as so clearly showing the gradual transition of style.
The country villas of the Romans were in a style of equal mag-
nificence with their town houses; they were divided into three
parts: first, the Pratorium, or villa urbana, for the residence of
the master and his immediate attendants, consisting of the
atrienses or household servants, the topiarii or gurdeners belo
to the pleasure grounds, the musicians, and the notirius or secre-
tary. Becondly, the Villa Rustica, or farm department, where were
lodged the procurator or bailiff; the villicus and villica, or hushand-
man and housekeeper; the master of the cattle; the aviarius or
poulterer; and other persons employed on the farm. The thin
division was called the Fructuaria, consisting of storehouses for
corn, oil, wine, fruit, &e. it
But as much of our information respecting these villas is derived
from the writings of Pliny, I cannot do better than make a few
extructs from his letter deseribing his villa at Laurentinum, seven-
teen miles from Rome:—*My villa, he writes,” *‘is large enough
to afford all desirable accommodation, without bemg extensive.
The porch before it is plain, but not mean; through which yo
enter a portico in the form of the letter 1), which includes a small
but agreeable area. This affords a very commodious retreat in
bad weather, not only as it is inclosed with windows, bnvpl’riir:,&-
larly as it is sheltered by an extraordinary projection of roof.
From the middle of this portico, you pass into an inward court
extremely plensant, and from thence into a handsome hall, which
runs out towards the sea; so that when there is a south- west "I_'
it is gently washed with the waves, which spend themselves at the
foot of it. On every side of this hall, there are either folding
doors, or windows equally large......On the left-hand side of this
hall, somewhat farther from the sea, lies a large drawing- :
and beyond that a second of smaller size, which has one wind
to the rising, and another to the setting sun......The e wh
the p on forms with this drawing-room, retains and increa
the warmth of the sun; and hither my famil tin wi
Et:igémfwuwm;.;;.acopmm.wﬁ is a room, fo

o vegment of a cirele, the windows of which are o
recelve the sun the whll'day3 in the will e somtain
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e any of my
in very elegant taste; next to which
it though
~chamber, the height of
winter. To this a
i&‘\hllodbyn common wall,
th w and spacious cool room belonging to the bath;
from the opposite walls of w two round basins project, suffi-
K large to swim in.” He then proceeds to enumerate the
. rent bathing apartments. “ At the other end,” he continu
““is a second turret, in which is a room that receives the rising an
sun. Behind this is a large itory, near to which is a
~ gallery of curiosities; and underneath is a spacious diin%-room,
where the roaring of the sea, even in a storm, is heard but faintly,
oks ‘uﬁon"  the garden, and gestatio which surrounds the garden.
restatio is encompassed with a box-tree hedge; and where that
5 ed, with rosemiry......Between the garden and this gestatio
‘runs a shady zlantatlon of vines, the alley of which is so soft, that
. you may walk barefoot npon it without injury. The gurden is
b y planted with fig and mulberry trees, to which the soil
. i8 favourable, as it is averse to all others. In this place is a
__banqueting-room, which, though it stands remote from the sea,
_ enjoys a prospect nothing inferior to that view. Two apartments
_run round the back of it, the windows whereof look upon the
e of the villa, and into a very pleasant kitchen garden.
hence an lnclo:&l portico extends, which, by its great len,
/0 '_niz'ght"ln yose erected for the use of the public. It has a
_ range of windows on each side; but on that which looks towards
"’:’1.?" are double the number of those next the garden.
 When the weather is fine and serene, these are all thrown open;
: l::;. it 'blownu, those on the -i;}; the wind letli are shut......Before
i portico lies a terrace, med with violets, and warmed b
'ﬁérlﬂaﬁionofthexnfmlrthe A
_ the terrace and portico, stands a detached building in the garden,
. which 1 call my favourite; and indeed it is particularly so, having
. erected it myself. It contains a very warm winter room, one side of
which looks upon the terrace, the other has a view of the sea, and
. both lie to the sun. Through the folding doors, you see
Spndta chamber, and from the windows is a prospect of the in-
~closed portico. that side next the and opposite to the
~ middle wall, stands a little elegant recess, which, by means of gluss
_doors and a curtain, is either laid open to the adjoining room, or
_separated from it. 1t contains a couch and two chairs......Adjoin-
. ing to this is a bed-chamber, which neither the voice of the ser-
g ts, the murmuring of the sea, nor even the roaring of a tempest,
reach; not lighining, nor day itself, ean penetrate it, unless
open the windows, This profound tranquility is occasioned

Oi uded. Annexed to this is a small stove-room, which,
: y_pp_q a little window, warms the bed-chamber to the degree
. of heat required. Beyond this lies a chamber and ante-chamber,
Ah‘:h en&oy the sun, though obliquely indeed, from the time it
rises till the afternoon. en 1 retire to this garden apartment,
1 fancy myself & hundred miles from my own house, and take par-

ticular pleasure in it at the feast of the Saturnalia, when by the
. license of that season of festivity, every other part of my “villa
- resounds with the mirth of my domestics: thus I neither interrupt
_their diversions, nor they my studies. Among the pleasures and
*  eonveniences of this situation, there is one disadvan and that
s the want of a running stream; but this defect is in a t mea-

/ rise very near the surface.”—A healthy situatio; water.
Wl ready .glmtollome, either by land u’w.ter&wﬂ.?@%wd

in -olmz: site on which to build,

S At |
nn&mmhum e heat which it
eys to all parts of this room. The remainder of

of the house is appropriated to the use of my slaves and
; but most of m:-twmg however, are neat enough
y friends. In the opposite wisg is a room

large for 1 makes but ".M:l;er
e for a parlour, es a mode-
Bd 14§ ed.Shiniber, together with
which renders it cool in summer,

being sheltered on all sides from the winds, makes it
ent another of the same sort
From thence you enter into

rtico......On the upper end of

a passage which separates the wall of the chamber from that of
jgtqen; and thus by means of that intervening space, every

ure supplied by wells, or rather I should call them fountains, for

| o s

:
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:
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: 1 , described’ , was|a place for horse exercise;
‘the wwmeny which Rbymm were en& ippe
into various forms, like those in an old-fashioned m ¢ !
1t was from this custom that the gardeners were “topiarii,
The covered and inclosed portico meﬂl«lwypw-yqﬂm , and
was intended for exercise in hot or wet weather; it was what we
should eall a gn.ll:ylidA garden apartment devoted to retirement
and study, was & museum, from its being sacred to the
muses. geai'del the various farm buildings, orchard, kitchen gar-
den, poultry yard, &c., n to an extensive country residence,
there were belonging to these luxurious villas, warrens for hures
and rabbits, and a park planted with forest trees, and containing

fish-ponds, and abounding with ‘of every deseription. ' Varro
mentions a piece of ground iﬁw:oru in extent, balnnglag«»to
Quintus Hortensius, called a theri ium, which was devoted

chase, such as deer and

to the preservation of wild animals for
boars.

The care of the apiary was considered of great importance, and
Apicius enumerates snails and dormice as amongst the dishes
pleasing toa Roman palate; both of these creatures had places set
mrt for their nourishment in the villa rustica. 'When we consider

numerous de{‘mﬂmems to be attended to, we are scarcely sur-
prised when we hear of three or four hundred slaves being em-
ployed on one estate, d " 41

e now take our farewell of ancient Rome, with all its magni-
ficence and 1 s and though we may condemn the want of pure
taste and inordinate love of ornament, visible in many of the
works of Roman architecture, they are at the same time so won-
derful in their grandeur and beauty, that every race of architects
of every age have approached them not only with admiration but
with reverence, as a noble lesson in what the genius of man may
uchieve, : ;

My next Lecture will be on the Foundation of Constantinople,
and the first style of Christian architecture, known as Byzantine.

LIST OF AUTHORITIES, ik

Vitruvius.—Doeline and Fall of the Roman Empire; Gibhon.—Encyclopedio Ma-

thodlque, —8palatro; Adam.—8ir ). G. Wilkinson's Dalmatia,—Fssuy on Howan Villes;

Moule—Pompelans ; Sir Willlam Gell. —Villus of the Ancients; Custll.—Ornumonts
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APPLICATION OF HIGH ART TO PUBLIC SCULPTURE.

On the Application of High Art to Public Seulpture, and its relation
to the wants of the People. By Parmic Parx, of Edinburgh.

Tax history of art is progression and retrog:'euion. One bright
‘arnL the dynasty of Pericles and Phidi the sister arts of
architecture and sculpture; another, the bright era of the
Cinquecento, in painting, scuipture', and architecture; and a third,
the era of the immortal Canova and Flaxman in the resurrection
of sculpture in modern times—fill our minds from the works these
ages have produced, with the positive knowledge that a lofty per-
ception of the works of God and the high destinies of art were
then apparent to artists and recognised by the world—a glorious
blaze of sunshine, which seems to have put out the eyes of their
successors, doomed to a monrnful tion of past splendour
they felt themselves unequal to match or even to confront. Devoid
of retr?:})‘outlve ambition, their estimate intellectually of the
worth of preceding greatness in art is that which is stamped on
the mind of the trader by its marketable and commercial valu
No doubt in this the master is acknowledged; but, contempti
sons of tsim,thei,rhave'lived but to exist on the renown of

their fathers—forgetful that past glory forgotten or
makes ent imbecility a-uﬁtﬁ& misfortune.
Having premised that these rema ' y i

. were :
introduce the topic he wished to bring before the public
—that of recalling to {i‘u‘dﬁ&'a stan miiuhie rt, t]
proceeded to stute, as the principle he wished to enfor
use of the nudo is the only means by which certain cha
in man can be illustrated; and mt'ﬁ.mﬁhi '
ry, from its form and infinite v-]rﬁ&tj s an adjutar
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of these principles, however, must be precisely understood to be
in their application to » high class of character; the application

- of truth to ioform‘i}y or malformation would be to the depression
good fi . It might give opportunity to

antagonistic to the genius of
high art, which reserves itself as the exponent of that exalted

ity which rises far above ordinary humanity—such as the

:  of a people, the representative of their patriotism—a charac-
ter sublimed and deified during a lapse of ages, whose example has

‘during these ages fired the generous minded to excel in nal,
and to achieve national, distinction,—whose acts were the theme

of poets, whose name was the household word of the peasant,—the

:lp|rl°:f vietory to his countrymen in battle, their shield and spear
to sustain them in misfortune—a legacy of worth of character, not

honour which would make a man of the same country ate,

~~This class of character the Greeks deified—of these were the

demi-gods of the ancients, and to illustrate which no power exists

but the nudo. Emperors and kings, on the other hand, being dif-

ferent from the nobility of God's creation, are to be represented

in their conventional costume, which is unlike an ordinary dress.

1t is not an uniform; the royal robes of sovereignty are distinetive

of an office, differing in different sovereignties, and they stand in

lieu of personal superiority, ever but when in those rare instances
mind and intellect emancipate the man from the trammels of sta-
tion, and bring him within the fluctuations of general life to be
thon]nonefmbnr or the scourge of mankind. We meddle not with

this section of art: we merely mote our recognition of it to pre-

vent mistake as to our meaning elsewhere; neither do we interfere
with that class of character to which private or even corporate
_esteem dedicates statues. The limits of the sphere of operation
which have governed that character must determine how far con-
ventionality is to be followed; or, as in the event of grace and
beauty being concerned, the true art should be called upon. These
ing questions secondary to our present object, can ever be safely
Jeft to the individual artist, but in whose mind the true principle
ought ever to have a fixed station; as the misapplication of a high
standard has done already infinite harm, and no doubt has opposed
the progress of truth in the ulgubl.ie mind, as the visitors to our
ublic monuments in St. Paul's and Westminster can too truly
r witness.

The lecturer then went on to repudiate the principle that
sculptors should execute men for their costume, that a t
art should be made a medium for carrying down to p ty a
knowledge of the costume of a period. In these details the painter
had an advantage which the sculptor did not . The sculptor
meets the painter in the grand arena; he has nothing to do with
mondmzlnrt; the very materials he employs are unfit to produce
a result in tinsel, colour, -embroidarﬁ, or texture. He can produce
at the best but weak imitation. When necessity compels him, he
can carve a chain, but it has no texture or colour; he can imitate

of silk, which demands,
‘Rowever, that the statue have always a layer of dust in his flat
ts; he wy carve a piece of white lace, for there colour is
co-assistant; but in all these he is limited; and the best he does
ii.: but an apology, and should ne;:f Ble made m?lcte of, m'Gimd folds
rapery are. wer; grace egant, and beautiful arrange-
‘ment, his charm, ﬁ} he succeeds in that he can afford to want lace
_on its edges; and if he can model anoble statue nudo, he can afford
the clothes to the ship figure-head maker. Whenever the sculptor,
;anmli{'d”m_l ealises the costume, by so much does he
acknowledge his error in using it at all. When he clings to form,
only-using a few wrinkles at the knees, ankles, and elbows, he must
ow that he is neithumvmi(iod nor Mammon, Controlled by
& em on one side, and his own aspirations on the other, he

roduces a work incongruous and unsatisfactory to the very spirit
m Hork Haobngrudss m&m ery sp

im, "
out the relation between a true spirit in
style of histarle palntin, referrring Yo

4880.) 'THE CIVIL ENGINEER AND

uuiam-ldnd’ every nation - all nations—a, | the power of art when it became truthful, P
“double ;2. ich character is not only illustrated to the | Having argued, in defence of the nudo, that the Greeks or Ro-
~ nation in- which it was produced, but in an equal degree to | mans did not walk about or fight naked any more than the
. foreigners without the necessity of a translation. Our advocacy | moderns, but yet that their sculptors, with a just perception @

great in art, adopted the nudo, or the nudo with drapery, in repre-
senting them, Mr. Park contended for the a ?Huti_on Q£ the |
ciple in the present day to characters of a Eh d-%o‘:n ustra-
tion of which he referred to Thorwaldsen’s statue of latow '
in which the nudo and drapery are admirably combined; and the
stutue of Napoleon by Canova, now in the possession of the Duke
of Wellington. The treatment of this great statue, he remarked,
has subjected Canova to much animadversion, gruln'lll eceding
however, in virulence up to the present day, when will
found to maintain the opinions they may have been anxious
advance twenty years ago. 'I'hat Canova was ‘right, - .
adds its evidence, and ignorance is gradually but surely yi
the force of true judgment. The imitation of the
surtout, and jack-boots, which illustrate the Vendome Pillar,
neither that of the man or the hero which will give satisfaction
posterity. Little models of the Parisian statue, glittering’ i
paint, may be seen fulfilling their destiny by giving light to eigur-
smokers in tobmonistln' shops: neverFshnIl we see :v'ill.i eroic figure
desecrated to so ignoble a purpose, Future ages see Canova
work enshrined i?r?lerev‘gr]:'inteﬂeetuutll £ iil ier enced
artistic apprehension of the true and grand is d As
exponent.Perhen the Vendome column shall be m _
or re-moulded into its original cannon, the caricature of its art v
only facilitate its fall; while, for its great art, Canova's statue
must become a treasure to the world. Entirely nudo does the
mlptor represent the hero, with the addition of an imperial re
ing from his arm, and which mcpom the marble. In one
hand is held the loni:od of empire; the outstretched palm of the
other holds the globe and laurel-bestowing victory. The he:
modelled from the period of his great Italian camp: is full o
that beauty immortalised in the medals of the time, and is erowned
with laurel. The expression is noble and melancholy, and with it
the whole frame is in unison and grace. This statue is the ab-
straction of the thouglht and power of an empire—the statue of the
Vendome is that of the buffo of the guard-room, b 03
The lecturer then gave a humourous instance of the W
ner in which a person in modern costume might be modelled as
compared with the modelling of a figure nudo or nudo with dra-
pe:é' ; and expressed his conviction that to model a man as God
made him, and the same man as the tailor and shoemaker make
him, requires, in point of time, twelve months for the former to
o}m whﬂdfor the latter, and in point of skill that of a man to that
of a child. ; ;
Mr. Park then shortly alluded to the history of the art in Scot-
land, where, he eaid, the people hardly knew what a statue meant
until about thirty years ago, when Macdonald so ha:wuﬂm
himself produced his heroic models in this city. His era, he ¢
racterised as the spark of the flint and steel of the workmen and
educated classes in Scotland, and he saw every reason to hope that
the fire he kindled was not extinct, The generality of the work-
H:ﬁ classes are yet untainted by dilletantism; they have not to
earn old prejudices, they are open to receive just impressions,

and the lower 8 in Scotland have ever shown a uio‘krmu-
hension of the right and the true. To them princisﬂ_ly uld he
appeal; to the wise and reflective of all classes would he be u

at the bond of aapirinﬂhopu and love of country should prompt
them to leave behind those slow men or those pre%: liced men,
whose pride prevents improvement. In this question in a rm
able degree, there is a junction of extremes between the hi
and lower classes. Both are less artificial than the middle classes.
They have less thought on their minds than the mm
portion of the community, who, whatever may be the substratum of .
their nature, are in the majority, of necessity absorbed in commer-
cial pursuits, and as a class are undivided in the race fw-{ﬁ
and cannot spare the time necessary to study a subject like art
its relation to nature. The higher and lower classes, again, love
nature; both love to look on a man and manly power; athle
exercise is common to both; beauty and grace in the poetry of
dBuml. is felt z dk 3 ! '
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1id M then referred in very pointed terms to the%ractice of

L A “;
e selection of pictures of a
leries.

‘omj artists in the nomination of committees of taste, and the
selection of individuals little qualified from their pursuits or tastes
of such com-
ses, he mentioned the Nelson Monument Committee in London
ind the Committee for the Monument to Sir R. Peel in Manches-
ter. It appeared, he said, that the Manchester Committee had
ed a few eminent sculptors to compete, giving each fifty
ounds for his unsuccessful work, the successful competitor having
ree thousand gnineas placed at his disposal for the completion of
the work, the style of costume to be that of the present day. This
roceeding he ised as at once presumptuous in the com-
and unjust to art and artists, How dare the members of
committee, ke would ask, virtually pronounce that there is no
rking talent in their own town, or in their own neigh-
hood, or in the nation at large, or in the world, which an open
nd unlimited competition on the _boasted principles of their
vaunted political economy might have called fort& to honour and
gvroea n‘ti’t.o adorn their city, and to illustrate the character of
Sir Robert Peel. He gladly turned to the example of Salford, and
‘bade the men of Manchester note the different estimate that com-
pittee have of their true and just position to their coustituents.
For the Salford Monument to Peel a competition has been an-
nounced also, but cpen to all the world, the site described, amount
of funds advertised, and a date for the reception of designs, leaving
the styles free and unfettered to the artistic skill and general
| of the competitors. He should not be surprised that
'W, 1500L, should get a nobler work than Manchester for
. some further remarks, the lecturer concluded by calling,
in eloquent terms, upon the Scottish public, to show their appre-
«iation of the labours of the artist. He doubted not that it would
found that the late munificence of the Legislature, and the
confidence of the country, would be most amply justified by the
foundation of a School of Art, which, like our School of Medicine,
would be known over the world, Much eould be done by art for
art; but amid its noble aspirations, the Scottish public must be
manly and consistent in that rn:ronnge which is the aim of every
u.rth{ and the only support of a national school. If the glories
of artistic triumph are to add another rose to the National Chaplet,
then the nation must be as earnest in its appreciation of the labours
of ‘the artist as he wiil be lavish in sacrificing ease at the shrine of
Scottish henour, and for the glory of Scottish Art.
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MOTION OF WATER IN PIPES,

. On the Motion of Water in Conduit Pipes; on Friction and Pres-
sure in Pipes; and on Jets d Eau. By M. D'Avneissos ng Voising,
;!m(';memi aet:d .ctefTDilliectaur n}x Corps Royal des Mines, &e. &ec.

{ Trans y T. Howano, for the Civil Engineer and Archi-
tect's Journal.) y

. (Continued from poge 165.)

At 1IT.—Or tue Pressure oy e sives or Convurr Prexs,
- Having treated of the circumstances attendin

water in conduits, let us examine the effects of !.gis motion u
the pressure of the fluid against the sides of the pipes: we u{:ﬁ

“afterwards point out the most important consequences of these
phenomena,

the motion of

*gn.aum

‘wm‘;‘ i 7 s ".'-'"‘i 1011%0n LAl

{nsert vertical tu :
of the columns HL, IM, KN, be in equilibrium with the pressure
?t t}ugu]a) points; consequently it will rise in all of them to the
eve 5

Let us then open the extremity B; and suppose that the sides of
the pipes oppose no resistance to the motion, as in the case of a
very short tube, and that there is no contraction at the entrance A.
The water will flow in the conduit, and will leave it, with a velocity
due to the total head AC. All the force of this head will then act

araliel to the axis of the conduit; no action perpendicular to this
Sirection will result from it, and consequently, no pressure on the
sides of the pipe; as in the case of water moving in canals, where
there is no pressure tending to raise its surface. The fluid in the
tubes HL, TM, will sink to the level of the upper part of the water
in the condunit.

27. If we only partially unclose the openinﬁ
orifice of discharge be less than the section of the pipe, the phe~
nomena will no longer remain the same. The water will be diss
charged with a velocity very nearly due to AC; but the velocity
in the pipe will be less, following the inverse ratio of the sections.
Let v be this lesser velocity, *0155v* will be the force or portion of
the head AC emlﬂoyad to produce it: still acting on a parallel with
the axis, it will exercise no lpreslure upon. the sides. But the
remaining portion of the total force, or H — *01550* (by making
AC = H), acting on all the purticles and pervading them in ever
direction, will press up the fluid from below at 1, K, &ec., and it
will ascend in the vertical tubes to a height equal to H — -01550%;
which will be limited by the horizontal EF, CE being equal to
‘015560, Hence comes the great principle which Bernouilli has
established by calculation, confirmed by experiment, and which he:
has made the basis of his Hydraulic Statistics (‘Hydrodynamica,"
Sectio XI1.); namely: the pressure which water vunning in pipes
exercises upon any given point of ite vides, is equal to the effective head
on that point, minus the head due to the velocity in the pipe.

28, The resistance which the sides of the pipes oppose to the
motion, does not in any way weaken this principle; it only dimi-
nishes H, or the head which without it we should have had upon
the point under consideration. Let us examine this in detail,

This resistance is propurtiunal to the length of the conduit (4);
that is, to the length of the journey made by the water; thus, in
the same conduit it will go on progressively increasing from its
arigin A, where it is nothing, to 'i& extremity B where it is 100071

=4
Dé (7.) So that if on BD we take FG, equal to this expression,

B, so that the

as representi

resistances at
It L

ae,a

the resistance at B; and draw the line EG, the
y Iy K, &e., will be represented by the lines, e,
¢’ &c. (sinceae: a'e’ ;a"¢" : ...... FG 11 Ee: E¢': Be... . EF).
Let us designate these resistances by 7, #, », cvu.o R At enc
of the points we have indicated—at 1 for exampi —the column M1,
the index of the pressure in a state of repose, will sink: 1st, from
Me (= -0155¢*); for in this case as in the foregoing, this portion of
the motive force, being directed in a line with the axis of the con-
duit, will eause no pressure on the sides. 2nd, from a'¢’ (= »')2
this other part of the total foree having been arbmheﬂ, and as
were destroyed, by the resistance from friction between R and 1,
could no longer have any action on this last point: the pressure
there will be measured simply by a'l = H ¢ — 01550, In
general, the pressure at any given point of a borizontal conduit,
where r represents the resistance met with from the beginning, is
expressed by H — » — *015560", i
At the extremity of the conduit where the resistance is R, the pressure.
GB=H~R— 0155 % If this extremity were quite open, we should have
(2) Re=H—"0155 »*, and consequently GB=0; that is to say, that the
pressure of the extremity of the conduit would be nil, and thet the columns
increasing the pressure at its various points will have the line EB for
highest limit, T

29. Let us consider finally the case of an ordinary condui
is, of a conduit inclined and having the extremity only par
open. In astate of repose, the columns indicating the ii

atfﬂ' fluid
A

will be raised to the horizontal C D, the level of
: ing to the Hydrostatical law
Tubes: th 08, !

, and. ih W
il ave o m..?;“&”:’mea of
fluid is in maf :

reservoir, accor
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be their limit (they would be limi
S e,

by H, —» — 0155 v% s

sante

Fig. 6.

The .expreuion will be the same for an undulating conduit as
AH' 1" K'B; only the summits of the columns will no longer be in

a right line; the resistances, being proportional to the length of
the pipes, will strictly follow the ratios of AH’, AI'; but not those
of Ee, E¢'; acondition necessary in order that the points A, g, a',
may be in a right line. '

Total Head ; .and Effective Head,

30. We have called the head of a conduit, and designated by H,
the difference of level between the surface of the fluid in the reser-
voir, and the orifice of discharge; it would be the height due to
the velocity of discharge, if the pipes offered no resistance to the
motion. But the resistance diminishes this entire head, so that the
effective head of the conduit, or the height by virtue of which in
reality the fluid runs out, will be less according to the resistance
which it will have met with, from the beginning to the extreme
la)ad I-‘l)f thﬁ pipes; R being that resistance, the effective head will

e H—R.

B{ unalog;', for every point of the conduit, its total head will be
the height of the reservoir H, above it; and its effective head will
be this sume height diminished by the resistance experienced by
fluid from the origin of the conduit to it, or H, — »,

Difference between the Head and the Pressure.

31. Since the grmnre upon this same point is H, — » — "0155 v?,
*015560° will be the difference between it and the head. In general,
the height due to the velocity of the water at any point of a con-
duit, is the difference which exists there between the effective head,
or the head properly so called, and the pressure upon this point. It
is not correct to take one for the other; but in large conduits,
where the height due to the veloeity is very small, the error is
seldom or never of consequence.

Of the Pitzométre and its Indications.

ki

32, The guage tubes which we have supposed to be placed on
the conduits, (and which, by the height to which the fluid is raised
in them, measure the pressure which exists at the points to which
they are fitted,) have been named in France, Piézometres (piesis,
pieseos, pressure; and metron, a measure),

They serve to give us as it were a physical representation of what is un.
derstood by resisfanee and loss of head. Let us suppose that we have fitted
one upon a given point of a conduit situated at H_ below the level of the
reservoir. According to what has just been said, if the water were in repose
in the conduit, it would rise in the tube to the height H,; when the water
is running it will sink, and remain at the height H  —»—A, & being the ele.
vation due to the velocity ». The depression, or the difference between the
two heights will be then, H,~H_ 4 r+ A4 and in designatiog it by 2, we
g_liik‘:ﬂ_a .r‘-rq-l.;‘-‘:r, r’-‘&;;h;'thn is to say, fhe resistance exper

the water, from the origin of the conduit, to any point of its length, will
be reprasented by the difference of level between the surface of the reservoir
and the summit of the fluid column in a piezometer fitted wpon this point
(minus the height due to (he velocity in the conduit, a quantity always very
small). If we augment or diminish the volume of water running in the
duit, and consequently its velocity, by enlarging or contracting the orifice
charge, ’Mﬁy in the

i

in the piezometer will become lower or higher, in a
y very nearly m!:ovﬂunﬂu the square of this vgme or
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For a second point of the conduit, taken, for swer down st

D e
of the height due to it, &, remain the same throughout the '
r —r, the difference between the two resistances, is evidently the resiste
met with from the first point to the second; and 2/~ w, the difference be-
will be the difference of level between the summits of the two col

thus, the resistance which the water meets with from one point of a con
to another, or the loss of head frum the first to tha second, iz ind

the difference.of level belween the wummite of the fuid cslumns of fwa

riezometers, fived  GARTRVEE B9 1
pipe on which the second piezometer is fixed were different to the

“then the height A’ due to its velocity would no longer be equal to /4, and s

should bhave— o |

Vet =W = (2= R)= (& —2) = (W —=R);

that is, the resistance from one point to another wounld be measured by !

difference of level between the two piezometrical summits, minus or
the difference between the two heights due to the respective velocities, ae«

3
H
s
§
g
i
;
f.

cording as the velocity at the point down stream should be greater pglpﬁ .

than the other.
We see, by these examples, how the piezometer renders rr!aﬂlyj

the resistance in pipes, and the variations which take place in them; &
consequently, how useful its indications may be. I have such an instrume
made of glass, fixed on one of the conduits of Toulouse, and carried into
the office of the engineer of these works; and it indicates to him constastly
the state of the water, and the disturbances it meets with. i i

AP ]

Thickness required for Conduit Pipes.

odl R

343,
the force of re tending to burst a conduit pipe; and then
from the results of experiment on the cohesive strength of cast-
iron, deduces the thickness of ':I; necessary for various diameters
%o withstand this pressure. x i

which he finally submits and has adopted for practice is, calling
thickness of pipe e, AT
¢ in inches = 894 in, - *015 dia. in inches. ;

For pipes of less than 4} inches diameter, he considers there is no

necessity to add the second term of the equation, but makelﬁxﬁ): .

all about g-inch in thickness,

This formulm is for pipes proved to ten atmospheres, or abuut

300 feet head.]

Art. 1IV.—Or Svsrems or Connurrs, St

It is rare in practice that we have to deal with a simple _
conveying to its extreme end all the water it receives at its origin.
A portion of this is generally carried off, at vavious fpﬂhw:
secondary conduits; from these in branch pipes of a ;

order, so that a large distribution of water in a city or town, pre-
sents as it were a trunk branched and sub-branched in every

[Under this head, D’Aubuisson discusses the theory of

“to this theoretical value, &
" margin to allow for the sudden shocks to which conduit pipes g
liable, and for the imperfections usual in castings, the

direction. s

34. To determine the circumstances of the motion of water in
the different parts of such a system, and that by the knowledge
alone of the dimensions and respective position of the sevéral
Lmru, is a complicated problem, of which a solution has not yet

neer has to

een given; and yet the calculations which an en
make relate generally to a system, and not to an isolated conduit.

To form an iden of the basis on which 1 have estublished the
solution that I am about to give, and which is applicable to at least

some cases, let us suppose a system already existing, adapted to a
reservoir maintained constant
mouths at the end of various branches. Let the question to be
determined be, for instance, the quantity of water flowing

~out of
each mouth (n‘thwgh that is not the object we have now in view),

full, and discharging water through

it is evident that we could immediately calculate this quantity if

we knew the
head of water being the height due to the velocit
30). But after what hasbeen said (30—32) the

of di

head of water at the end of the branch, thav

entire head, minus the loss of head or resistance that the fluid

has experienced in its passage through the system from the reser-

voir to this mouth; so that this problem is reduced to the

determination of the amount of the several losses of head.

. |
5. These arise, 1st, and almast s

W@ ‘w;?fmw, m

. Of the Several Losses of Head.
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when the water passes from the main conduit into a and | staot,) 24:28 feet, and ite extreniity was quite open. We discharged through
from & branch into a sub-branch. 4thly. From eddies sl s the ‘the volumes of
by the diversion of the water at the head of each branch or sub- | | i discharged In One water  indicated in the
branch. Asto the resistance arising from contraction, it is unneces- Second, Pitzomitre. margin, and have noted op-
sary to take it into account; we should not admit a permanent : osite those which flowed
muﬁm in a conduit: if one accidentally exists we have : the extremity, as well

ted out the method of caleulating its effect (20) We have At | Avthoond of |Abere: [ St (TN ARG SUSER B NI S
(15) w resistance to the motion of water in p conduit | | it :“"' stood fn each A": ':::
%ﬁm ffort opposed to the motive force or total head, and | | Cubicreet.| Cubic feet. Feet. | Feet. ':ld . Aalne e

w rbing a part of it, causes a loss of head. Y 000000 |  +059860 633§ - tar  [TON, mmm i
We have trested in detail the st tno of the four Tosses that | | S00073| -oszuss | 430 | 4an | B OOl

have just been pointed out, and shall now limit ourselves to the | | ‘029494 | 036058 3 0 O3 L sl 0ol

recapitulation of tham,—"m. equation for the resistance of the | | “MB0| 020448 | B30 | BBE | peiow the point of junction.
sides (6) is This equality of pressure was
maintained in several other

" conduit, alth
R Tatalts

i + QY . 1817Q
= +000677L (.!Q)'. + T).
For the resistance from bends (17)
; 2
s 'QOBOB %—; sin®;
The other two remain to be examined.
Loss of Head arising from Changes of Direction.

36. When a body moving with a velocity vin one direction, is
forcibly turned in another, making an angle i with the “first, its
velocity is then only v cos i, lnnam same way, when a fluid in a
conduit havl%a velocity v, passes into a branch, obstructing the
other forces which may act upon it, it will then only have the
velocity v cos i. The force or head due, which was *0155 v in the
eonduit, will only be ‘0155 v® cos® i; it will then have lost in head
*01550° (1—cos® i), or 015650° sin? i.
~ Almost all branches are made at right angles to the main

they afterwards be diverted by greater or less

In this case i = 90° sini =1, and the you of head, re-

collecting that v = 1-27'8 %,, is 02593—:, that is to say, the head

or furce due to the velocity that the water has in the main conduit

is entirely lost; it has no effect in the direction of the branch: the

fluid only enters this by virtue of the pressure (or piézométric
height) existing in the conduit at the point of junction.

Loss due to Erogation,

37. At this junction there will be yet another loss of head. In
order to measure its amount MM. Mallet and Yénieys, engineers
of the Paris Water Works, placed a piézométre on a conduit 93 1in.
diameter, a little above the junction of a branch of 34 in. diameter;
and they placed a second a little way down this branch. 4
The water stood in this last -39 feet lower than in t.hg ﬁ;nl:, the
quantity discharged torough the branch being *1535 cubic feet
uennd,y the velocity was 2778 feet, and the head due to that
velocity *120 feet: this last quantity should be taken above the
elevation of the first piézométre to impart the above mentioned
velocity, there will thea remain only as the difference, or for the
effoct of tion, 274 feet, a quantity 2'28 times greater than
that due to the height. The discharge from the branch being in-
creased to 35°4 cubic feet, the difference between the two piézo-
metres was "502 feet; the height due to the velocity being then
‘168 feet; and there remained for erogation a quantity 1°94 times
greater than that height. We conclude from these experiments
that the loss of head occasioned by erogation is equal to about
twice the height due to the velocity in the branch,

Any uncertainty as to the amount of the loss of head due to erogation, as
well as those arising from bends and change of direction, does not involve
any con ce, these values being so slight relatively to the
others which enter into the equations, especially to the loss resulting from
the action of the sides, and the latter has been det d by the aid of
more than fifty experiments,

38. TPor some time I feared that the erogations for the branches might
extend their effect to the conduit itself, below the points of junction, and
that the bend might experience a considerable diminution. If it had been
80, the solution of the problem which I give here, and which I had impli;

e ’im in my ¢ Traité sur le mouvement de l'eau dans les Conduites,
' Iﬂ%,'mﬂ , ¢ g

" On a conduit 3}-inch diameter, 2090 feet long, I had placed at 1414 feet
. _M-tuw-wo:u*mmam-Ms o “ggu:h

d have heen letoly defective. To decide this important
question, L instituted the following experiments in 1830 ;—
cock

which we could let

experiments that I made with the same apparatus.
Thus a branch made in a conduit does not sensibly diminish the pressure

or hend below the point of junction; and in a system of couduits, we may

consider that there are no other losses of head but the four in question.

Final Equation for the Motion in a Branch.

39. Let n be a branch or sub-branch of any order whatever,

supposed to be quite open at the end. Again, let

dy be the dinmeter of such aperture at the end.

mp the coefficient for contraction.

H, the entire head of the branch, or the difference of level
between surface of the reservoir and the orifice of dis-
charge.

D, the diameter of the branch.

Ln its length.-

Q. the quantity of water it conveys.

8% the sum of the squares of the sines of the angles of reflec-
tion at the various bends.

[R] the sum of the resistances or losses of head experienced by
the water which flows in the branch down to its junction.

1If, by following the course of the water which reaches it, we

represent by » and ' the losses of head due to friction and bends
upon the main. conduit as far as the first branch; by »,, »',, #",,
", the four losses of head upon this first branch; by »,, +/,, ",
7",, the four losses of head upon the second up to the third
branch; and so on successively up to the branch n—1, to which is
adapted the branch n, we shall have—

[R]= r47 42,49, 40+ Fon i i b Py 7",

since the sum of the losses of head, deducted from the total head,
gives the head due to the velocity of discharge (34); or, rather.
the entire head is equal to the sum of the losses plus the head due

Q’

to the velocity of discharge, which is (18) 0252 ;‘;—'é;—, and the
. ¥ n
equation will be

H, = [R] + 0252 —gf_:: $ '0006771;(%;-: -1—‘11;'&)+
'oom%';:. ‘/" o -ws%;’:"-!--oue m,?}_.

When the branch is entirely open at its extremity, m’, d', = D",.

The above equation enables us to determine, directly or indi-
rectly, either of the values implied in it, from a know of the
others. :

ADELAIDE CHAMBERS, GRACECHURCH STREET.

Tur engraving we now give nts some chambers and
buildings around what many would make into a common alley.
orbett, architeot of th

Pithint any o W0 aatty ogt m”..;‘f’;i’.‘;";‘;:’.:
without any ambitious attem) ~carry out a costly s

created a picturesque composition, of which there are few examples
of the same kind in the City. The shape of the ground and
opening see harmor “d sign; but as

off a greater or less quantity of water; this represented the circumstan i
of a junction. At gﬁiﬁﬂm;*ﬂuﬁamm ,uﬂu’ “only unity is the correspondence of

re; the head of water on the conduit
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REMAINS OF THE ROMAN
PROVINCES.
~ On the Architectural Remains of the Roman Provinces. By
Janes Biu,‘.k_.q‘.-—_(l‘a read at the Oﬁwning Meeting of the
Session 1850-51 of the Royal Institute of British Architects.)
| Aurnouen the architectural remains of Rome and Ialy in gene-
investig there is reason to, reflect
that other parts of the extensive empire of the Mistress of the
- _ they deserve; and that
while there is no doubt that qm‘fm and correct taste is only to
he acquired by a study of the best works, it should not be forgot-
ten that man of ior artistic merit may yet present
varieties of form and idea deserving of attentive consideration.
The more complete our knowledge is of the whole scope of ancient
art, the more likely are we to be correct in attempting to realise a
just conception of the nature of the best works, many of
are now in so hopeless a state of ruin. The student, there-
fore, might do well to add to his examination of the remains of the
Eternal City itself, that of some of the Roman provincial towns,

which the want perhaps of a correct appreciation of the character
of that people has hitherto caused to be, in great part, neglected.

Nothing marks more strongly this character in the later ages of

the Re ¢ and d\_u-i.:fnthe rise of the Empire, thun the method

b¥ them in dealing with surrounding nations. They had

1o desire for allies and tributaries; their treaties were hollow and

treacherous, intended to be broken on the first unity, con-
[ being their only aim,—not with the view :xr mning sub-
cts, but in order that each nation should in turn be incorporated

th Rome, and form an integral part of the t empire. For
reason, submission was qnicl]:)ly rewarded with freedom and
Roman privilege, while resistance was punished to the last
ity,. We should therefore naturally conclude, that evidence
. be found in the monumental records of the
of this identity with the mother connt this we find
e case. any, France, Spain, Africa, Egypt, and
: e, all contain specimens of greater or less magnificence and
oY many in a high state of preservation, and some possess-
1 pucuiiarities of form, construction, and arrangement, which
render them highly interesting and valuable. I shall endeavour to
call attention to some of the most important of these monuments,
and to show that correctly measured representations of them

i8R

rovinces of

it

i

be

- deserve a place or: our shelves, by the side of the illustrated works

by Stuart and Revett, and by Taylor and Cresy.

Omwﬁsg all allusion at the present time to the underground
remains which abound in this country and elsewhere, as well as
to the roads and fortresses, which belong rather to engineew
‘ing than architecture, we need not go far to find some
monuments of considerable importance. The Porta Nigra at
Treves is a stupendous work —two towers, 90 German feet in

~ height, and more than 80 feet in diameter, and decorated with

four orders of colu are united by a curtain, 55 feet in extent,
and three stories high, Zn which are the two gates; excepting the
lower story, the whole is also arcaded. This design of a gateway
' is unique, and it exceeds in dimensions any similar building else-
where. Treves also the remains of an amphitheatre, in
which some peculiarities of the substructure are apparent,—also
those of a basilica; but next to the gate, the monument of Igel is
the most curious, and may be compared with one of a similar
description at 8t. Remi in the south of France. There was also
a monument of a similar description at Arlonl but the ornaments

were in the 16th century by the Count de Mansfeldt,
to form part of a collection of antiguities long since dis d:
that of Had these

wag preserv om the same fate.
.ﬂ'ﬂu ed from th f:

d the attention they deserve, some better idea
could now be given than a mere verbal description. 1t was one
uence of the Roman policy before deseribed, that
‘all remains of a former civilisation were inevitably obliterated, but

that this neighbourhood was
before the Roman con-

monuments attr

of Treves claimed by some
is in the south of France that yTeh:um
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Diana, as it is called, but which was in real
Baths, exhibits a beautiful ar ent of pile :
the interior, connected with a shrine in the centre
t elegance and originality, The amphitheatre, t
5:: th:g;iinum, is in a fur better state of pr
was b:.illlt a;otha ‘1’; ense o:na‘}n&ﬂhui Pius, whose

i csd ™ ing b Malasn LHas te'0e
his ado; o sON! Lu::'us and Marcus, It will be seen from the
plan of the amphitheatre, that it is constructed somewhat differ-
ently from the Coliseum. We can here study the preparations
for the velarium; the arrangements of the seats, ries, and
staircases. The podium round the interior is formed of llﬂﬁd
stones, 5 feet in height, to retain the water for the purposes of the
naumachia.

The antiquities of Arles consist of an amphitheatre, a theatre
with two columns of the proscenium still standing; and innume-
ruble tombs and sarcophagi. Orange possesses a theatre of the
most gigantic dimensions; the seats are cut out of the side of a
hilly nnme scene wall rised to a height of more than 100 feet by
300 feet in length. Though the marble decorations are, as in
many other instances, almost entirely gone, it is still a most inte-
resting reliqgue. There are also severul arches remaining of the
hippodrome, and a beautiful triumphal arch in a very fair state of
preservation. The ornaments have suffered from the si

urpose to which the building was appropriated by the Princes of

range—when it was built into the Chateau, and the archway
formed the principal salle de reception. The portion of the Roman
aqueduct, now called the Pont du Gard, is too well known to
require a detailed description, .

‘he monopteral monument at St. Remi is of most beautiful
design and proportions, and well deserves study as a model of this
description of edifice, The ﬁstu_of Nismes, Besancon, Sens, and
Saintes, between La Rochelle and Bordeaux; the amphitheatre,
aqueduct, and the Porte Dorée at Frejus, the birth-place of
Agricola; the arches at St. Remi and Carpentras; the bridge and
arches at St. Chamas, between Arles and Marseilles; and the
innumerable fragments collected in the museums of Nismes, Arles,
Avignon, Narbonne, and Toulouse, offer to the student who wishes
to become acqnainted with Roman art in the time of the Antonines,
the strongest temptations to be found within the range of a
summer excursion,

Spain offers an example no less striking of the peculiar character
and viecissitudes of a Roman provinee. All vestiges of early
civilisation previous to its subjugation are gone, and in its
place we find most extensive remains of Romuu enterprise and
constructive skill, of which it is much to be desired that we Eou-
sessed more detailed and illustrated descriptions than those which
are at present within onr reach. We learn, however, from the
hand-book, that there is a Roman bridge at Merida, 2575 feet long,
besides numerous antiquities, among which is s peripteral temple,
At Alcantara is a bridge of Trajan, 600 feet long, and 245 feet
above the usual level of theriver. At La Barca five arches remain
of a Roman bridge; the same at Capara; at Toledo there is a
temple; near Tarragona a superb aqueduct, and a monmiment
called the tomb of the Scipios, and at Segovia an aqueduct, 2500

feet long.
in now to Africa, we find that the same destructiou of pre-

P .
vious evidences of civilisation took place here as in other colonies.
All that remains of Punic Carthage are a few inscriptions occa~
sionally dug up : everything else is Rman. The best illustrations
we have of these ruins are contained in two volumes of drawings
by Bruce the African traveller, which are now in the royal collec-

tion at Windsor, Besides the usual amount of triumphal arches,

some of which are of forms not elsewhere met with, there are

other buildi :f;:n description, Ofth.mat?‘i:km
square inclosure at Suffetala, entered by a - mphal

m:-nd-wmi ing three Corinthian tetras wmm@d inected

together. At Lambesa a b g, sumeth

basilica, now roofless, entered on vach of the



‘who had overthrown the
the third "centu Bgyﬁ
cepting office uuder the empire. We may thus account for .:.Iff

- _In Asia Minor, notw!

empire of the Pharoah
of our era, that we find ves of
remains of Grecian civilisation in Cyrene, and of Egyptian -
tecture in Egypt ; while all vestiges of Punie civilisation are lost

both on the African continent and in the Spanish peninsula.

Turning our attention next to Egypt, we find in the remains of
Antinoé very curious and interesting examples of Roman art. At
Alexandria many fragments are constantly being broufht to light,
and used in works now in progress; and ;'ompe "s pillar has been
m:dg:iamili?r%ous,bothfb pen and pencil. ];?’bdde-:ilmtif,an;lmblan
physician of the time o in, says, in cription o
that he had himself seen on the cz:'it more tluml:I four huEHr!ﬁ
columns broken in two or three pieces, of which the material was
the same as this column, and which appear to have been from one-
fourth to one-third the size. He ntrfa that he could see by the
fragments, that they had originally been covered with a roof. The
translator states that this explains the origin of the Arabic name
for the column—Amoud Alsawari, or the pillar of the colonnade ;
proving that it was oritiinally placed in t.ga centre of a forum, in
the manner of that of Trajan at Rome. Denon gives a sketch of
a column at the ancient Oxyrinchus, which appears of a colossal
proportion, and with the remains of the architrave still existing
on the capital ; but the chapter in which we are led to expect the
description gives us no dimensions,

The remains of Petra in Idum=a have been familiarised to us
by the labours of Roberts and Laborde; but apart from their
value as examples of a peculiar style, it is a subject of much in-
terest to have a satisfactory elucidation of their date and of their
history, in obtaining which carefu] search for inscriptions on the
gpot might no doubt materially assist. It is to Palestine, how-
ever, that we must look for a rich harvest of Roman architecture,
in a field as yet almost untrodden by architects. Baalbec and
Palmyra, the most important of its cities, have been to a certain
extent investigated; but Palestine abounds with other Roman
remains, which have been hardly sketched, much less measured
and correctly delineated. At Antioch we find triumphal arches,
At Missema, the remains of a small but beautiful hexastyle Doric
temple, the interior decorated with four Corinthian columns. At
Ezra, the ancient Zarava, the ruins occupy a space of three or
four miles in circumference; among others a large quad
edifice with thirteen rows of arches, five in each row; and in every

of the town Greek inscriptions. At Amyouan, between
%ﬂmt and Tripoli, is a tetrastyle Ionic temple, adorned with
rich sculptures. Gerash appears to be one of the cities most fer-
tile in architectural remains in this district, next to Baalbec and
Palmyra. Among other objects is a temple near the gate, and
facing it a large semicircular colonnade ot'p the Ionic order, most
of which, with the entablature, is still standing; the centre of this,
exactly opposite the portico of the temple, opens upon the prin-
cipal street of the city, also flanked by colonnades, and above a
e in length. There is also a large peripteral temple of the
Corinthian order, surrounded by a donble colonnade of smaller
columns, in the manner of the temple of Venus at Rome.

At Damascus there is a fragment which has been already brought
before the notice of the Institute. There are many others of
which professional descriptions are wanting. The history of

and P is invelved in much obseurity; and yet,

irchitectu speaking, these cities, with Petra, are among the

most wond_egm.-and- h?eruting in the vmrldfo Petra for lta-b:;tra-

ordinary si ion and character; Baalbec for the beauty of its
style, and Palmyra for the un,’tqu'n;il,nid extent of 'it_s'_remﬂnz

ithstanding the labours of recent travéllers,

n the investigation of ancient remains

- brought before the
N e

what remains to be done i

remains of Termessus

s |
: ?ﬁ:‘ld the troops on their march.
n | the aqueducts and cisterns have been often sketched
measured

(|t B

- antiquities at Cacamo. A bath with piers
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needless to dwell on the Roman works at Cons hn |
but

easured. In Romania and other parts of the North of Turkey
in Europe, as well as in Dalmatia and Istria, and wherever the
Roman sway extended, monuments of more or less interest are to
be found, the number of which might no doubt be increased by
further investigation and research,

Remarks—The Criamnyax observed, that Mr. Bell had opened a
wide and interesting field, and many present had no doubt tra-
versed some of the ground he had been over, and might be able to
add some further interest to his remarks. It occurred to him (Mr.
Fowler) to mention as an instance, that the road near Caudebec,
in Normandy, |i;-u through the remains of a Roman theatre or
amphitheatre, having circular arcades. He had not seen any
notice of these remains, :

Mr. Tire, Fellow—explained that they are situated at Lillebonne,
anciently Julio and are in by the old road from
Havre to Rouen, There is in the same town a remarkably fine
church of the Decorated period, of which he could not find a view
or plan in any of the illustrated works on France. ;l;h:.mﬂvl
were much indebted to Mr, Bell for the pains and Arc |
bited in the paper just read. Mr, Tite had no doubt that
might be learnt of ancient art, out of Rome; but at the
day, we learn nothing of Roman architecture, either in Ro
out of it. Nothing but mediwval architecture seems o;nl ¥
the fashion, a circumstance which must be a matter of regret
all who have studied in_earlier days a style which he considered
Anfinitely better adapted to modern times and p . He would
‘venture to say how necessary and essential he held it to he, that a
r!mng architect should study the remains of Greece and ne.

ediwmval art would no doubt afford useful principles of desi
and construction, but he could not conceive that a Foad
counld r his studies as complete, without a distinet investiga.
tion of the principles of Greek and Roman art. We are too for
getful of those principles in the present day, and therefore he the
more valued the efforts made by the author of the paper just read;
particularly as showing how much may be learnt in connection
with Roman architecture out of Rome itself. With rd to
Spanish, by Pons,
may be considered to contain an excellent account of the Roman
remains in that country. It was printed in eight or nine small
duodecimo volumes, about the and of the last century, Mr. Tite
then moved a vote of thanks to Mr. Bell. : e

Mr. Doxavrpsox, Hon, Sec. For. Corr., observed, in reference to
the introductory part of Mr. Bell's paper, that we should not sup-
pose that the Romans were employed solely in oomLueest, and not
in diffusing a knowledge of the arts, because it must be well known
that a great civilising spirit existed in them, and that wherever
their conquests extended, they endeavoured to introduce good
forms of government and munijcipal institutions. They L
large sums in the erection of monumental edifices in their pro-
vinces, even in England itself; and it must be a matter of regret
‘that we have not a work worthy of being cited as ‘Anglia Romana,
possessing as we do, a great number of buildings worthy to be
recorded. If we had such a work, well illustrated, in the styl
which our works on mediwmval art display, we should bring to light
a number of interesting facts. Indeed, it ought to be a national
work, promoted by the %ovemment. With respect to the monu~
ments at Petra, he thought, from looklm:t the engravings l,ﬁ
have appeared, that they present no evidence of Greek art at all,
B e thos Lorbam of she Antomtasa. With rotpdet 1 o cite
in the time - e nines. With respect to the cities
ozf: g:h coasts :f m:ii. hflinor, refmo';r ma; bl;;mldg_. to ﬂnw i
of Pliny, whi te the great number of bt d.lnﬁl moﬁgl ed _
under the Roman empire. It had occurred to him that all the
build_? erected by the Romans out of Italy, are of a much lower
class of art than those in Italy itself, and thetg are apparently of a

e m’ﬂ'&. specimens.
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Roman architecture in Spain, a work written in

-

later period, and have not the refinement of the | :
- Mr. Scores, Hon. Sec., mentioned that it had been ascertained

that the column of Pompey at Alexandria, had been an
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maenn;? n _.md;M&detbem
accurate kind, of the ruins of Gerash other neighbouring cities,
m‘w' e P ol Sorge gt
at ram, at e where, for
of a Pompeii close 8 Mo e’ schousho, widdk might

for the satisfaction and instruction of all England
Mr. C. H. Smrru, Visitor, expressed his doubts as to the accuracy
ftliqdehﬂsandmmentg]\:en in the large works, #inder the
names of Dawkins and Wood, though the measurements might
possibly be correct. He had seen the original sketches some years
and observed that many of them were very ﬁigﬁand that the
gs taken from them for the engraver, were made up in the
Wmﬂlmhm@,r%&m in the spirit of the

Mr. S8cores, Hon, Sec., obuérved, when he was at Baalbec he had
not that work with him, but his impression of the originals m
that were equal, if not superior, to the finest specimens he
in 3 the ornaments were elaborately and finely executed,
and the Corinthian porticoes in his opinion where the finest in the
The Cuamax, in announ the vote of thanks, expressed his
jmt?::o Mr. Bell lw% mead u-!:idatl':lhi:l amrleinnngd intere;tiﬂg

two nstead of conden order to
it within the seu]l:e.%?"zne evening's prooee?fn;; He then made
‘some remarks in allusion to the Palace of Diocletian at Spalatro

% from the remains as illustrated in the work puhlished
'3‘ Roman

f
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evidently been erected after the decline of art in

Em hich, th designated
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NATIONAL PROVINCIAL BANK OF ENGLAND,
DARLINGTON.

Twose who look back to the last century will find, that whatever
opportunities it afforded the architect for great monuments, it was
far from yielding the same scope in street architecture as now.
Churches, chapels, and mansions there were then, as now; but we
are much better off with the banks, clubs, assurance offices,
‘colleges and schools, not to speak of county courts, and many
more classes of public buildings.

The subject we now give is not one of the more ambitious of its
elass, but is a ve example of the application of moderate
resources. It is the building occupied by the Branch of that large
company, the' National Provinei of England, in the re-

il lpecub{e town of Darlington, and in which there are now two

bm.?sih It is . ated on the High Row, ina:h\?ry con-

cuous part of the town, facing the princ appro rom the
ork, Newcastle, and Berwick ﬁdlwa;lr’ Btat?::}. i,

=D O 0D, OO, Oy
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Elovation ormmmu@m
The design for

&:mm of giving this proof o’rﬁm” :
 The ske is it will be seen, narrow, aud the means at Mr..

h mﬁmwm« Mr.J. wgum, joi

| Duosusbiet

ton's small; but by careful tion and study, he has
produced a building which, without p n, i8 ve, and
which it is none less pleasing is completed within the esti-
‘mate. We are fond of eolumns when - but we
are much better pleased in a composition of this kind to see that their

loyment is not attempted. It too often happens that stereotyped
mgmm and pilasters mpﬁck on, by their ostentation to hide the
architect’s poverty of labour and resource; whereas, when such
adventitious aid is rejected, there is always the hope of careful
treatment. This, we consider, has been the result in Mr. Middle-
ton's case, uthemavoﬁmw{nﬁmr,md the details of some of

which we have given engravings.

mdhméunluotthm

The management of the nd-floor is very , and b
attending to the breakings o} the joints, the line of composition i{
carried up to the first-floor windows.

The treatment of the cornice, without being expensive, is rich;
and the boldness of the proportion affords shadow and relief. The
finish of the middle range of windows is likewise in good keeping.
“Whether the masques on the nd-floor keystones might not
have been supplanted by emblems more significative, we leave to
the architect to settle. Some local or commercial association

might have had its meaning expressed.
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: DEVELOPMENT OF GEOMETRICAL TRACERY.

_ On the Development of Geometrical Tracery. the Rev. G. A.
Poore.—(Paper read ga meeting of the mnfvmrd Society
of the Archdeaconry of Northampton )

Iris matiofme; gjectadhe i.to o:i.'w:h?; ootll:phim of lmin
any whi treating, that he ought to produce a
uwm this defect. This, as nnggeﬁeral .5 iony would be
at once rejected by every one, and yea perhaps, every one i

« ready to apply it fo those whom he not affect, or of whose
treatment of a mh{:ct he does not approve. And this, at'la::h
must be admitted, that one who professes that he has seen the evi
is not the last from whom the remedy may be eﬁectod. And
b;i‘:g , _ mened to have felt, the incon-
W of the arrangement of man, and of every architec-
tural classification, where the style which intervenes between the
Mlﬁgﬁab and the fully-d ed Decorated is concerned, I
wll now endeavour to justify my complaints, and to prove that
a generic difference between that style and the Early
Decorated, on_either hand, that it ought to have a
inct place in an architectural system and a distinct name in
itectural nomenclature.
1t is at once apparent that the styles of Gothic architecture are
-arranged very much with reference to the character of the windows,

ight or wrong this is the case; and right it certainly is in the
‘sense of being obvious and convenient; though it m!:'ht perhaps
have been ex that some more organic part of the structure
‘might have afforded the characteristics of style. It should be
-considered, however, that the divisions of Gothic architecture are
but sub-sections, or species; not kingdoms or genera. They are
not analogous with the divisions of animals into vertebrate and
‘molluscous, for this is parallel with the primary division of archi-
‘tecture into that of the arch and of the entablature. These grand
divisions, then, being hased on organic differences, it does not
‘seem incongruous that the minor features of a building—even, if
necessary, features far inferior in use and in powers of expression,
to the window—sho ( afford the differentinls of genera and
species

. 1 .
The great point is, that the differences be constant and tangible;
but here is the difficulty. There are facilities and diﬂicultn?;s in
- all systems, and in all parts of systems. It is easy to separate, in
general, between a plant and an animal; it is easy to geﬁne the
ifference between the architecture of the arch and of the entab-
lature; but theve is a debateable provinee in both cases; in archi-
tecture the whole class of Romanesque buildings; in Zoology the
countless species of zoophytes. Again, it may be as easy to dis-
tinguish, in general, between Decorated and Perpendicnlar as
‘between a beast and a bird; but the buildings are vountless which 4
have as many of the eharacters of each style as the ornithorynchus
has of the mole and of the duck. I wish this to be distinctly
borne in mind all along, lest I should seem to fail in establishing
a distinction; whereas, it is the very condition of all such distine-
tions that they shall have their vanishing point, not to the eye
‘only, as where the sky seems to meet the earth at the horizon, but
in the very nature of things.

' And now what do we see, if we follow the forms of windows
during the last half of the thirteenth and the first half of the
fourteenth century? We see them gradually deserting the nar-
rowness and simplicity of the lancet fi uﬁi at last, they have
‘arrived at a great variety and complexity, involving proportionate
‘width of opening and the subordination of many Enn- We see,
in a word, a wide opening filled with mullions and tracery. And
this tracery is composed, at ﬁrnk of geometrical figures, fullowi
certain laws, and afterwards of figures no longer geometrical, and,
though not without law, yet of that free flowing contour, which
looks at least without restraint. Now, I think you will agree with
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the two latter should be distinguished, so also should the two
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se'nu; utlmeanv?hynt is 8o treated as tr as if it had

no claim to a name and station of its own); it gets no better title

than Late Early English, or Early Decorated, as the case may be;
the term Geometrical only adjected to the generic term De-
corated, as mar --mtlwnnu, but a variety. If this had no prao-
tical result, it be little worth contending about; but I believe
that it really does result in the too great neglect of this style, as
a model, and, at the least, a point of departure for modern prao-
tice. “A style which deserves, but does not obtain, a substantive

tion, is sure to be defrauded of more substantial proofs of the
xtl.'lmation in which it ought to be held,

It is not my intention to enter at length on the by which
tracery was grndunllﬁvolvod from the juxtaposition and grouping
of several lancets. is has been done often enough. 1 assume
that you are all well acquainted with it, and commence from the
time at which 7'vacery, properly so called, was freely used; from
the time, that is, when the portions of wall which separated lan-
cets were attenuated and moulded into mullions, and when the
piercings of window heads had left no portion of interveni
stone-work of greater breadth than the interlacing of two eq
tracery bars required, ;

And now imagine yourselves walking round some great minster
at night, when the interior is lighted. I know no better way of
coming at the effect of the windows taken apart from the rest of the
fabric. Let the nave and south transept be Early English, but
let the choir have been built towards the end of the 13th century,
and, consequently, with windows filled with Geometrical tracery.
As you turn the corner of the transept and get the first glimpse
of tie Geometrical choir, you feel yourself carried into a new age
of design and of construction. But the north transept is Flowing
Decorated, or Perpendicular, I care not which. As you leave the
choir, and get a sight of this portion, there are differences, indeed,
plain enough, even though the windows on]{' are visible, but they
are as nothing compared with the difference between the nave and
the choir. Or, in other words, the difference between two kinds of
tragery is as nothing com with the difference between tracery
and no tracery,

But, say some, the only appreciable differences are those of the
windows. First, for rent sake, 1 grant it; but 1 have shown
why differences in the windows may very well become differentials
of style. But, secondly, in truth, I deny it. I deny that there
are no differences of characteristic details between the Late Early
English and the Geometrical, and between the Geometrical and
the Early Decorated. And I deny thig the more emplmtie.a:lisl
because I shall not now stay to point out the differences: 1 sh
merely ask you to take my word for it, that they run through every

rt of the structure, in composition, in detail, in decoration, even
in construction—the latter, indeed, being demanded by the clumge
in a matter of so great mechanical importance as the relative pro-
portions of the windows, which, you will remember, are arched
piercings of the onter walls, of no small relative magnitude,

But, at present, 1 confine myself wholly to the windows, and
even yet more excfusivdy to the tracery, omitting even to notice
cusping, the natural correlative of tracery, except where it fol-
lows the same laws as the tracery, which, in the Geometrical a‘tv{le,
and in that alone, it often does—so much so indeed that a drawing
of the tracery of one window may be converted into that of the
cusping of another, only by nltering the scale,

e first impression conveyed by a Geometrical window and
a Flowing Decorated window side by side, is, that while the
former is obviously drawn wholly with the compasses, the latter
seems at least to be drawn in some ee lihera manu, Perha)
this impression, so far as the Flowing Decorated is concerned, is

me, that the first change and the last—the change from Barly | hardly correct; but you will presently see that it results from cer-
- English to Geometrical, and the change from Geometrical to | tain le causes, and indicates a real difference of pri
Flowing Decorated—both demand to be treated as the differentials | ciple in design, Take the Geometrical and an equally
of astyle; the first, that is the mere introduction of tracery, as | flowing two-light window. The eye at once detects the use of the
being, so far as windows are concerned, more important than the | compasses in the one, and the very mt.m:fgm which the eurves
difference between Normarr and Early English; the latter, the | arestruck; in the other no single curve is sufficiently simple to be
change of the laws which govern the ion of tracery, as | referred, except with considerable effort, to its centre or centres;
ing at least as important as any difference which sepavates Per- | it seems, indeed, to be drawn without any mechanical aid. Take
umke-mm-n’”@""‘"’m-“ﬁ"' om ,h-m-' - more cowplex arrangement, and he same character is
80, ex abundanti, Geometrical and Early English should be sepu- cie:

i
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cannot

$nle:|, struck from circles within the greater circle, lnda::::dent
"one another, but with absolute d

dence on the centre of the
first cirele; these points were cut off by another circle, concentric
vith the first, or that which cireumscribed the fwei;?la figure.
ence a transparency of purpose a precision of effect in
' :ryds atlizalned. All is complete in itself; and
either as aam or as a whole—a character
Y

Geometrical Complete Gothie.

It must be confessed, however, that something of sameness and
of restraint resulted from the use of the compasses, restricted by
so narrow laws. This was remedied in a subsequent development
of the same style, which let in far ter variety; sometimes
amounting almost to license, and yet I think not quite. Indeed,
though the forms on which I am about to touch must have often
struck us with surprise and pleasure, 1 think they have never yet
heen fully ap rﬂtsd. Mr. Sharpe, in his work on ¢ Decorated
Tracery, alludes to them thus equivocally: “Towards the close of
the Geometrical period there occurred some attempts at originality
in the designs of window tracery. Becoming appnrentlyngmtin-
fied with the extreme formality of the usual geometrical forms,
several fanciful experiments were tried by the builders of this
period, which, without betraying any symljl)toms of impending
change, present—under forms which may &till be termed Geome-
trical—very little similarity in their general outline to the (former)
examples.” Now this variety, which Mr, Sharpe seems to consider
purely fanciful in effect and abnormal in structure, I ghall endea-
vour to reduce to certain rules, and to elevate, by consequence, to
a higher rank.

1 admit that it is an escape from a certain very stringent law ;
but look at the result, and you will be pre-disposed to find in it a
recognised rule of its own. In its effect it amounts to a sort of
facetiousness of design; a juxtaposition of curionsly associated
and highly contr parts, but yet, without ever losing its pre-
cision; so that playfulness and repose are combined in it, just as
they are in the most irresistible kinds of wit. Every thing is
trenchant, piquant, scintillating, yet still retaining the very
strongest expression of precision and retéinue,

And how is this point gained? By the interlacing of two
figures—to speak in general terms—similar, that is, each a square
or triangle for imtanoe}_ but of exactly opposite texture, one
being composed of parts of circles struck from within, the other
of parts of circles struck from without, the resulting figure

whereas, before, all were struck from within), which distinguishes
is from the former variety of the Geometrical style: and yet
they still continue always to cut, never to flow into one another,
which distinguishes this from the Flowing Decorated. Here is,
for instance, a trefoil from Beaumaris thus treated, and a square
from Great Bedwyn, to which last example I shall recur presently.
And there is, again, the same resemblance between tracery and
cusping hem as in ltbe uaﬂti:; Gm;-_iWhat is at
Beaumaris being Ig ay e ; what is cusping at E
terbury being 'tm?;'y? :f Great Bedwyn. Now you i:fll observe
how these figures are formed—the pointed figure by curves from
centres without, the rounded b{reurvu from centres within the
wn; And, as for the result, if 1 could stand with you before
‘windows, 1 should at once ask, and be certain of the answer—
are tl;ey?im-rhnt and fanciful, yet still self-possessed and perfectly

ot excite surprise. It must have i _ :

thq;ndulu hemwmw, loutoof ves,
| and we ave the ing tracery of the full ] ‘

| one . of\ ’ ,
muz’:ua%im said.  Here parts of

MMMWMM““W‘W
And, a revolution is not only at hand, but it is clearly

illntnmofthaap W
resulting figure entl :;&l‘ln nly do this but
; presently we shall not only do this but
; y we sh ly do this but

But, before we do this, let us attempt to assign names to the
two kinds of Geometric tracery with which we have already formed

uaintance. B N
"i"or the generic term, or that including the whole of that tracery
which is formed of eircieu, or parts of circies, secants and nts
of one another, but never flowing into one another, we canno
hesitate in tafdng that commonly in use—i.c. Geometric. To
supply names for its two sub-divisions is not so easy. It is now
some six months past that I endeavoured to do this, in an article -
in theCA Jéoumat, where 1 vent;:lred to suggest the
terms Concentric and Exeentric, to express the opposite cha ers
of the two divisions, The first, will observe, is of patterns
formed of circles, or parts of circles, all the centres of which are
within the resulting figure; and, as the figures are all uniform,
even the subordinate parts must be rele‘en 208
sary relation to the general centre. Thus, in a circle enclosing
six other circles, grouped around a seventh (as at Grantham), the
centre of the seventh is the same as the centre of the contair
circle, and the centres of the six others all lie in the circumference
of another circle drawn from the same general centre. All form
one system, bound by a sort of centripetal force to one centre.
The term ConcenTrie is, therefore, at least intelligible, as applied
10 this variety of Geometrical tracery. 1

The other variety is formed by a combination of curves, some of
which are struck from centres without the resulting figures;
if the window is sufficiently complex, these other centres
within other patterns in the same window, giving, by a untﬂfﬁ
influence, to the curves to which they belong, a place in ano:
system with another centre. And the term Excentric seems
ficiently appropriate to this development of tracery—to this group
of architectural comets. We have, therefore, Geometric for the
whole style, and Concentric and Excentric for its two varieties.

And now we return to description, and to the successive changes
of tracery, which we left on the verge of a revolution.

The use of figures composed of parts of circles, some within
and some without the resulting figures, had commenced; and this
had also the effect of giving to several figures a reciprocal interest
in the parts of each other. And this which was partially effected
in the Excentric Geometrical, is fully attained in the Flowing
Decorated, where the curves run into one another, and each line
becomes a part of the boundary of two figures, of one without, of
another within, the influence of its own centre.

’Il‘he;e iniro onl::: tu];o curious results frgmththi‘;l o £

n the first , the great variety an e double importance
of thollnesotl)thetrmry tend to make these the principal object
of attention, and whereas before the lines were used to form the
lights, now the lights are made to adapt themselves to the lines—
a manifest lowering of principle, since mullions are clearly for
wigg:o andhnot windows for n:i ions. L L 1

n there is a t tendency to sacrifice ap _ ur; ]
to grace oj? form. Sotil‘:u Flowing Decorated windows lnm it
ﬂu;{l could not stand without the influence of the window arch, as
if the parts were unequally balanced, and a dispropor
weight was laid upon the feeblest part of the feeble curve. This
never hawz- in a i nhi';?,dbm' i prertiia L) ol

Thirdly, the patterns are en accomm ng curvatures,
Yo remiate wazm of the space tahe filled, and the intersti-
tial spaces, which in Concentric tracery are ganeullr trisngles,

are multiform, either y pei
or are made so large as to have their own part in the composition
and their own cusping. This is, I think, the only decided advan-
w.whieh w’l:::linghn over the Geometrical style, and thisis

l'aom’inopm,umy my remarks into the lubdivhinn;:: 4%




w arch, where the pattern is as arbitrarily cut off as a piece

[ damask the scissors of the
i i Loy o oo g
oases where m . will

p &b ¢ for instance, there
Geometrical, FIl ﬂm&r e
. 1 part Flowing ; and
80 of many other cases. This is very true. But remember that
we agreed, awhile ago, that this must always be so, and indeed, it
3?:0 case cimll with Decorated and Perpendigular, and with all
+th n Kirkstall, Fountains, and Build what would be
i orman, if seen alone, actually occurs over what would be
(called Early English. In Patrington, Yorkshire, the east window
g pure Perpendicular, all the rest is Decorated. In many other
; hes we have windows which cannot be historically ur’rﬂed,
vet which cannot architecturally be classed together. These are
diffi which occur now and then, and must oceur. Yet they
do not render it less necessary to call this or that building as a
lllgli:man or Early English, Decorated or Perpendicular. 1

: for the Geometric -tyie the same indulgence.
. Directly or by inference 1 find others agreeing with me in
demanding that the Geometrical shall be acknowledged as an-
Wl& Mr. Sharpe, for instance, in his work on *Decorated
wdow Tracery’ (to which I cannot allude without adding a word
m&hgb commendation,) having defined the difference between
the windows in what used to be ed Early and Late Decorated,
adds, “We have only to carry our inquiries a step further in
order to satisfy ourselves that these points of difference are not
confined to the windows alone, but extend also to the buildings to
which these windows respectively belong; and, having arrived at
‘this point, we shall not be long in comi

to the conclusion that

there exists a and important class of buildings, characterised
};{ the LGeometrical ferms of their window tracery, which hus
hitherto been treated as belonging partly to the Early English and

partly to the Decorated style, but which is, in reality, distinet
gm{oth, and pre-eminently entitled, from the number and beauty
of its exampies, to separate classification.”

1 had hoped, indeed, that before this Mr. Sharpe would have
published, with, ample illustrations, his own arrangement and
nomenclature. In what 1 say now 1 would rather be considered

_ his pioneer than as having any substantive importance of my
own. Some time past I stated my views to him on this subject,
and found that his were already in a far more produceable shape,
and I doubt not that he will soon formally claim the title Geo-
metrical, not only for a certain character of window tracery, but
for the style of architecture in which it is found.
 Again, I find that Mr. Freeman, in his ¢ History of Architecture,’
where he divides all Gothic architecture into two great classes,
Discontinuous and Continuous, actually places his one broad line
of demarcation where, at present, all distinction is somgfimes
denied, between Genm‘uat.r‘u‘.m}J and Flowing Decorated.

Finnlly, Mr. Scott, in. his ‘Plea for the faithful Restoration of
our ancient Churches,’ a work which is of great interest to the

! of Northampton, since the restoration of St. Peter's church
1s committed to him, and which has few competitors in general im-

ortance, claims not only a place, but the highest place, for the

eometrical style. But what he says is too long to be transcribed
at length, and too important to be retrenched. I must, therefore,
refer you to his chapter On the Choice of a Style for present

I am not very favourably situated for reference to books here,
therefore, my appeal to the judgment of others closes; but not with-
- out a formal assertion of the principal objects of my paper, Let
us uphold the right of the Geometrical to a place, and that the

hj.&hest place, among the distinet styles of Gothic architecture.
fear that the method of my discourse has not tended to pro-

duce the impression that I have been wandering with you

one of the most flowery paths of architecture; and yet this is
really the case. But you must remember that I have been playing
the part, not of the florist, but of the botanist, who is, in com-
Fl_rilon, a very dull sort of fellow, Nowhere is TaE BEAUTIFUL,
or its own sake, more visibly the object of the architect than in
the disengaging ef tracery, and nowhere has thut object been
more happily attained. Here he works, to borrow an expression
of Ruskin's, as if he was happy as he worked; and we follow him
in his task with an ever-growing interest, and look delighted on
each successive form a;dmmr which he evokes from his stub-
_; mmm Thoﬁﬁ&fm,hﬁdmfmgaﬂc}ﬂbutﬁhm
~ Whowa spring with the impatience of love—the swelling

i
A ki 3 % AT

8 W
e to all that I have ‘advanced. There

P AT e Lt e T P T Ll (e
wi kM G R R R A

%MW'WWM

the leaves ex ith a new vigour, life st
with the : on from which they are escap-
mm‘pia: mm they -ﬂ-
lous with exultation, :

beauty, when Winter, envious or too dly severe, lays his

hand 3500 e dout Shey doarid hacsine wanhed ﬁﬁ%
ance—such, almost, are the forms which we have now reviewed in
their order and their destiny. We have seen the first germ of

tracery hiding countless beauties. We have seen it ¢
but yet under the most severe restraint, in the first or

tracery. We have seen it put forth more fantastic forms—let me
repeat the verz words, the cri and crumpled forms—of the
" Excentric or Later Geometric '

; and, finally, we have seen
widely-expanding, half-flaunting, half-fletri yhowing Dmn&
stiffened at last, and not unduerved]{ into the harsh and he
soulless and sapieu Perpendicular. O ! that we might be allo
to anticipate a return to the opening bud, and its expansion intv
another flower of a higher kind of beauty and a better fate!

VERANDAH, SANS SOUCI, NEAR BERLIN,

Tue above engraving represents the Verandah of a Flower
Window in the head gardener’s lodge at Sans Souci, the royal seat
of the King of Prussia, near Berlin, -

According to the Annales des Chemins de Fer, an arrangement
has been made by the directors of the North of France and Stras-
burg Railway Companies, that they will, at common ex
build a line of communication, which will start from the De la
Chapelle Goods Station, transect the national line No. 1, from
Paris to Calais, the rural roads des Fillettes and la Croix des
Evangiles, and join the Strasburg line about 150 yards above the
viaduet of the Rue des Tournelles. The whcle le of this
railway, from one line to the other, will be 1200 yards.
however, the important plan of a circular line, which will bis
together all the lines mrthﬁfrum P shull have been com-

le the junction of the North and Strasburg lines will be
mb jn-mnllmunoof-m:loo. g.___ ﬂi:im :

but one rail, and will be worked by horses, as the space to be tra-
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VENTILATION AS A BRANCH OF SANITARY REFORM. |

' On Ventilation as a Branch of Sanitary Reform. By WiLriax,

of the Liverpool Architectural and A Sedloty, Novee.

‘ber C. Barber, Esq., V.P.,in the Chair. :

~ Muocn had been said h_t_tlérlf about sa affairs, and the
ublic health was | ing & leading topic of the day, We had

M@MMMW !ﬂﬂlénhr{(:omm ; several

statesmen and men of influence, actuated

st y motives o mﬁi‘..liln-
throphy, had taken the question under their especial p on,
but, notwithstanding this, comparatively little had been done to
remedy the evils complained of. True it was, that during the
sway of the fatal epidemic last year, temporary expedients were
adopted, and a spur was given to sanitary p . Since that
time more copious mcpli“ of water to some large towns, and
‘some few drainage works for removing rapidly accumulating refuse
had been undertaken. In public buildings, too, of late years.
great attention had been paid to the anmrlngvof copious supplies
of air, The new Houses of Parliament, at Westminster, and St.
George's Hall, in Liverpool, were the latest instances of this; the
latter of these buildings was, however, so far from completion, that
no trial had yet been made of such measures as were adopted
during the construetion; and, if we might judge from the public
prints, doubts seemed to be entertained of their efficiency, so far
at least as might be implied from the devoting of a sum of money
and a considerable period of time to the trial of further experi-
ments as to the best mode of ventilating it. The walls being appa-~
rently completed, the question arose whether that was not begin-
ning at the wrong end, and whether the experiments ought not to
have preceded the construction, in order to obviate those difficul-
ties and expenses which must result should the experiments
involve a necessity for constructive alterations ?

Branching forth into the historical portion of his subject, Mr.
Walker said, that if we carried the ploughshare of research into
the early days of architecture and engineering, we should find-
much to astonish us in the progress made by “the world's grey
forefathers” in the arts conducive to health. The Roman aque-
duects furnished magnificent testimony to the care bestowed by the
ancients on cleanliness as a means of health; and Greece, also,
made similar provision for her fpeople. The system of sewerage
adopted by the Romans was of the most efficient and extensive
character,  They' did not enter into fierce debate whether a six-
inch or a nine-inch pipe would suffice;, the minimum system not
being in force in those days, but they tovk care that if they erred,
the error should be on the side of excess rather than of deficiency.
We were only just beginning to establish public baths for all
classes, and it was thought to be a great step in advance—but both
the Greeks and Romans, and probably the Egyptians before them,
had theirs; and the art of heating their buildings and their baths
was not unknown to the luxurious Romans. As to the change of
air (the more immediate object of this essay), there did not
appear to be any special provision for that purpose adopted by the
ancients, except by the windows. Change of air was deemed by
Vitruvius to. te of the greatest importance, but his directions
applied almost exclusively to external provisions and arrange-
ments. The moderns had only recently begun to follow the ancient
practice of providing open air walks or public parks for the peo-

le in large towns, but so far they were on a very inefficient scale ;
eir great distance from the spots where the day was spent in
toil, rendering the fatigue of reaching them a great barrier to their
use. This objection was anticipated by the Romans, who provided
them at all their bathing establishments, theatres, and other places
of great public resort. During the “dark ages,” which succeeded
the decline and fall of the Roman empire, these and many other
arts, if not entirely lost and forgotten, fell, at least, into neglect
and desuetude ; and from that long period of sanitary durkness we
were only now, by slow degrees, emerging.
~  The two natural fluids chiefly concerned in the sanitary art were
water and air. The first of Lzesa—watef——wu- rovided for our
use in the greatest abundance—three-tourths of the surface of our
net being covered with it; but air was provided for us in an
nfinitely {:@ter abundance even than water, the entire surface
of the globe being covered with it to the height of about fifty
‘After treating of the chemical rties of air, Mr., Walker
~came at once to the sw_aet of Ventilation, which he took to imply
- motion of air; and where there was motion there must be a
mover. nm-w-mmwm-m--m-- :
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of art the imitation of nature was our primary
rule, so should we best succeed in ventilation by ‘her mes
sures and following her infallible processes. But we must ever b
in mind thar we mmtunf.ihtingamoo::!lﬁu,mﬂ anoks
ball like the earth, Ourart was to be exercised upon the a
and complicated works of man, who surrounded 1.1‘.'::1: with ‘
which o men surrounded with other walls; who protected % J
gelf from the inclement winter by transparent inclosures; who in
proFre-ive stories heaped one building on another; who, in fact,
multiplied artificial contrivances for other purposes, one of
which removed h& fn{tbl:rm from nbmte of nature; whose E
forms, and usages t numbers into an unnat sm
space, and who mmu‘ﬂaerefm use further artifice to obta
natural supply of the vital element, which his previous wants and
proceedings shut him out from. Ventilation was not simply a
summer question. At all seasons of the year we must have ai
Not only must it be supplied, but means must be resorted to tc
obtain it at a proper temperature, and to introduce it into our rooms
and around our persons in an unobjectionable manner. These con-
siderations at once set at defiance all those numerous deviees of the
“ passive” or (so-called) * natural class,” which consisted in ad-
mitting air directly into rooms through openings in the windows or
external walls. In the rigours of winter they afforded no means «
modifying ite coldness, and those who might have, inadvertently,
sit near would testify to the injurious result. Most of them
indeed, carried with them their own refutation, being provided
with means by which they might be entirely closed ; and so far as
his opportunities of investigation had gonehthey were mostly very
judiciously kept closed in very severe weather, Window ventila-
tors were also open to another very serious objection, which was
that in the evening, when dwelling-rooms were most :iual y inha-
bited, the gas lighted, and vitiation in its fullest force, that was the
precise time when the clonlni of the shutters put a total stop to the
action of the ventilators, All modes of admitting air in winter
which did not proceed on the grincipla of modifying its temperature
at or before the moment of its entering, would, however much
diffused the openings might be, produce great inequalities of tem-
rature, and frequently also cold and da us draughts of air.
r. Walker then proceeded to point out how 1 quantities of
fresh air might be introduced with certainty into the various com-
partments of a building, illustrating his views by some examples
which had been carried out. In nearly every case constructive
reparations had been necauur‘v: the mode of obtaining air had
n considered when the building was originally planned, and by
the concert thus established between the architect and the ventila-
tor, successful results had been obtained at a minimum cost. :
Mr, Walker deferred till a future occasion the more practical
part of his subject, which would refer chiefly to the means, con-
structive and otherwise, which would ensure a supply of air bein
obtained in proper quantity, manner, and condition. i
Remarks,—Mr. Rawrivson (Inspector to the General Board of
Health) said this was a subject that he had paid special attention
to for some time, and he might, perhaps, be allowed to make a
few remarks upon it. He quite n{md with Mr. Walker, that it
was time architects took up the subject, and that ventilation should
be considered in the structure of buildings, If it was n /
to put a roof upon four walls, it was quite as imperative to make
provision for the due regulation and escape of air, Any attem
at ventilation after the house had been oocuﬂied, or even the
adoption of so-called ** ventilators,” in chimney breasts, were mere
make-shifts. They did not give that which was required—namely,
full, copions, and safe ventilation. To be safe, ventilation
must be diffused ; it must also be perfectly under control. He had no
hesitation in saying that a well-built house of modern construetion,
in the metropolis or Liverpool, was the most dangerous tenement
that a man could put his head into. He lived in a London house,
which was so well built that the door vibrated like an Aolian harp.
When he sat by the fire writing, he had to resort to the
of turning a bucket the wrong side 21\“1::,“ his feet upon, in
aug

order to the ill effects of the the ﬁum.
low. He no doubt that many literary men who became ab-
sorbed in their subject, and got their heads heated whilst their feet
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ealth it had been his duty to travel through the 1 and
dth of the land, and he h{d visited tenements of .ﬁnﬁ'ﬂ:
tions. Doubtless many gentlemen in that room had read the state-
ments drawn up by men in office, and imagined them to be over-
‘charged; but he could assure them that there did not exist a man
‘who could adequately describe the utter wretchedness in which the
wer cl: of this co lived in the nineteenth century, and
‘midst of boasted civilisation and refinement. This was not

the case in large towns alone, but it was the same in rural vi
‘where Irish ts took up their abode. It was laid down as a
law that 800 feet of air was necessary for each individual; and he

had seen thirty persons snoring fast asleep where there should
have been but two. It was high time that this state of things
ould be altered. He followed the track of the fearful epidemic
ast summer, and, if he was shown a tenement or house, he could
tell whether fever or the cholera would come there or not: there
- was no mystery about it. If paogle were crowded tegether where
there was no means of obtaining fresh air, where refuse had acou-
mulated for a long period, there fever would make its visitations,
and in times of epidemic the cholera would take up its devastati::g
abode. It was #E; si that damp had a great deal to do wi
It was not enough to make the surface dry, but the subsoil
a!loboin‘i.ke condition. Something had been said with
ard to ancient/and modern drainage; and it was certainly ve
that we shonld admire and imitate, so far as we could wit
vantage, all had been done by the ancients; but we should
e doing very wrang if we followed the example of the Romans,
. in the sewers. Mr, Rawlinson contended that the minimum
sized drains were most efficient, and that those which were large
only afforded space for da&bonit. Again adverting to the subject of
vel ion, he recommended the ::lpplication of hollow bricks or
tiles, which, he said, now that the duty was off, might be made of
any size or form, He had made an experiment to test the capa-
lies of these bricks to carry pressure, doubts having been
[ as to those on which the great ceiling of St. George's
was turned, and he found they were capable of sustaining

red weight,
- Mr. Barnes asked if the ceiling to which Mr, Rawlinson allyded
was turned at his & ion? :

_ Mr, Rawwxsox said it was. The construction of that ceiling
gave a great deal of trouble, but it was always Mr. Elmes’ inten-
tion that he (Mr, Rawlinson) should turn it for him. He had
seen at Castle Howard some tile piping, and he did not see why he
could not turn the arch of St. Georges Hall with them; he had
gome made with two-inch bore, four inches square, and twelve
inches long, which answered the ose very well,

~An interesting discussion ensued, in which Mr, H. P. HorNer
and Mr. J. Bourr took part, dwelling-on the importance of large
buildings, su (P}aorge's as they were not only an

ornament to the town, but promoted public health by the open
space which was left around them, besides which they called forth
improvements in construction, and in sanitary arrangements, which
would not otherwise be thought of.

MEMOIR OF THE LATE WILLIAM MURDOCK,

~ On the Inventions and Life of the late Mr. William Murdock.
H Mr. Buckr, of Soho.—(Paper read at the Institution of
Mechanical Engineers at Birmingham.)
_Tue subject, interesting in itself, was rendered peculiarly so by
aﬁ mhibitii:h' of several moqbaniuf;l antiquities, among uhz:h

) ﬁdluyuotuod a diminutive locomotive engine, construct
by Mr. Murd 84, and unquestionably the first that ever
was made. A bust of the

ylaced in the room, and the Rumford medal,
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mm by Chantrey, was :

preserved in connection w

having placed it on a mol walk Mé‘w
! u"hi?h' o raenchmd oy B .“thgﬂngﬁl’drdhm.-'of
ocomotive was pu course, to the sin, dismay of the
cler, of the parish, it attracted his notice, and he fancied that
L S
0 @ r was then r. to the Insti-
tutidh.p‘ t commenced by observing, that the subject of his notice
was born at Bellow Mill, near Old C
where his father, an ingenious mechgrnie, carried on the business
millwright and miller. His mother’s maiden name was Bruce, and
she - toboqstofbeinglineallydmendod;r’:‘mmﬂ
the Beottish hero. So remarkable a man, whose talents and inven-
tions have contributed to the advan of society, and whose
ingenuity was so well known, should not be allowed to go out of
the world without some special notice. ‘Little was known of his
habits and pursuits prior to his joining the establishment of
Messrs. Boulton and ?)té at Soho, in the year 1777, then in its
infancy ; but he must, before he left his native country, have had
celebrity, as he was employed to build a bridge over the river
Nith, in Dumfries-shire—a very handsome structure which still
exists. His talents were soon i'#atly appreciated at Soho, particu~
lurly by the celebratéd James Watt, with whom he continued on
terms of the warmest friendship to the time of Mr. Watt’s death
in 1819, After a short residence of about two and a-half years at
Soho, he was appointed by Messrs. Boulton and Watt to superin-
tend the erection and undertake the general charge of their
engines in Cornwall, where he erected the first engine with the
separate condenser in that distriot; and he remained there, giving
great satisfaction to the mini until 1798, when, as a
roof of his usefulness, the adventurers in the mines, hearing of
is intention to return to Soho, used all their efforts to retain his
services, and offered him 1000/ a-year to remain in Cornwall; but
his attachment to Soho and his Soho friends would not allow him

to eomply with their urgent request.
In the year 1785 he married the daughter of Captain Painter, of
Redruth, Cornwall, and had four children, of whom only one son
survives; his wife died in 1790, at the early age of twenty-four
years, in 1798, Mr. Murdock returned to Soho to take up his
permanent residence, and superintend the erection of the machi-
nery at the foundry connected with that establishment ; but he
occasionally superintended the erection of engines at a distance,
and among others those of Lambeth, Bouthwark, Chelsea, New
River, Kast London, Westminster, and Essex water-works. His
energies to further the interests of Soho were not employed in
vain, for they assisted in no slight deﬁrea in procuring for it a
name celebrated throughout the civilised world. His time, whilst
at that establishment, and for years afterwards, was so completely
occupied by his mechanical pursuits, that he had no leisure to
devote to any sort of relaxation. The rising sun often found him,
after a night passed in excessive labour, still at the anvil or turning-
lathe, for with his own hands he would make those articles which
he would not trust to hands less skilful. Mr. Watt, in his notes
on Dr. Robison’s ¢ Treatise on the Steam-Engine,’ bears testi-
mony to some of Mr. Murdock's valuable improvements, and
others are recorded in a patent he took out in 1799, t’?‘ima.
i Izntho writer in detail, may be briefly indi-
cated as boring cylin by means of an endless screw working
into a tooth-wheel; beam cases for cylinders cast in one piece,
fitted to the cylinder with a conical joint at and bottom; the
double D slide valve for simplifying the working of the steam-
engine and saving the loss of steam; the cylindrical valve for the
nma_tpnrpouutheprooadins one; and a rotary engine, consis
ing of two wheels with hoth working into each other, and fixed in

E

:hu::e%;’ olm::hthe ndecmgﬁthe twe:ho%]l- and thom&n;‘f
CRT arts being made steam- m Mr.,
Murdock had mpnf these es, of abont on w , set
Bt oo hebvos sl B g gt
rivate workshops; it con re for about thirty y: L
gﬁuwnd:',ignmir constant work, was found to work well. .




residence,

‘model nu%« gon round a room in his house at Redruth, where he then
resided. This original engine was f tly exhibited by him to
friends at his house at Handsworth up to the time of his death,
and is still in working order. (The :gmllﬂ@nghb‘mw'nub-

,_mnmt- iod of the evening set to work, to the extreme interest
] 'Wﬁ?;t'mﬁn\nf every onepresent)) © '
At the time that he was mkl:’!ﬁ experiments with his locomotive
engine, he greatly alarmed the man of the parish of Redruth.
One night, after returning from his duties at the mine, he wished
to put to test the power of his engine, and as railroads were then
unknown, he recourse to the walk leading to the church,
situated about a mile from the town. This was rather narrow, but
kep': rolled like a garden walk, and bounded on each side by ver,
high h The night was dark, and he alone sallied out wit
his engine, lighted the fire or lamp under the boiler, and off started
the locomotive, with the inventor in full chase after it. Shortly
afterwards he heard distant and despair-like ahoutini; it was too
dark to perceive objects, but he soon found that what he heard were
cries for assistance proceeding from the worthy pastor, who going
into the town on business, was met in his lonely road by the fie
monster, whom he subsequently declared he took to be the Evil
‘One in proprid persond. Whoever has been on one of our modern
railroads on a dark night, and seen an approaching train—now no
novelty—may easily imagine what effect the awful sight would
have on the nerves of an elderly gentleman of the last century;
and, although the demon was of small dimensions, yet it was a
total stranger, and quite unlooked for in such a locality.

Guas Lighting—Mr. Murdock is still better known to the public
by his invention of applying the light of gas from coal to econo-
mical purposes. In 1792 he employed coal for the Furpoae f
lighting his house and offices at l{edruth, n Cornwall; and this

appears to have been the first idea of applying the light to useful
purposes, although the gas had been discovered and obtained both -

naturally and artificially, more than half-a-century before, He had
ﬁlw a gas lantern in regular use for the purpose of lighting himself
iome at night across the moors from the mining engines that he
was erecting to his house at Redruth; this lantern was formed by
filling & bladder with gas, and fixing a jet to the orifice, which was
attached to the bottom of a glass lantern, the bladder hanging
underneath. After various experiments, w't'mreby he proved the
economy and convenience of light so obtained, he made a public
exhibition of it by lighting up the front of Mr, Boulton’s manu-
factory, at Soho, on the occasion of the general illumination for
the peace of Amiens in 1802, He subsequentl l.'&hted up some
cotton mills at Manchester, beginning wit at of Messrs,
Phillips and Lee; and he published a paper, describing the advan-
ta.ge:liu the Philosophical Transaetions for 1808, for which the
Royal Society presented him with their large Rumford Gold Medal.

Water Pipes.—In 1810 Mr. Murdock took out a patent for boring
pipes for water, and cutting columns out of solid {locks of stone,
A machine, constructed according to his prineiple, was set to work
at Soho, and another at Mr. Rennie's works, in London; but the
patent was subsequently sold to a company in London, with the
object of supplying water of greater purity, by conducting it
through stone instead of iron pipes. ;

Blast Engine.~In 1802 he applied the compressed air of the
blast engine employed to blow the cupolas at tEe Soho Foundry,
for the purpose of driving the lathesin the pattern shop, by using

+it to work & small engine with a 12-inch cylinder, which was con-
nected with the lathes, the speed being refuhued as required by
varying the sion of blast. This engine continued in

effective use for about thirty-five years, and was only discontinued
on the occasion of an alteration of the shop. He also constructed

:lgneumatio lift, and applied compressed air to ring the balls in

s house. With this latter invention Sir Walter Scott was so

“Much pleased when he once saw it in operation at Mr. Murdock’s

residence, that he had his own house at Abbotsford fitted up in a
milar manner by Mr. Murdock. He was the inventor of the
t-iron cement, since of so universal and important a service in

A specimen had

of his _mmﬁf ; m _
mington. - The first conservatory in
His son, at Handswortk, which remains in use ta

In his latter years his ies, hoth e

ed a gradual decay, and he lived in

He died on the 15th of November, 1839, aged 85
remains were ed by several old and at
and by the workmen of Soho and Soho Foundry,
“sbode in-Handsworth Churel; and are there k;:uikc : .
of Mr. Boulton and of Mr. Watt. A bust by Chantrey serves to
perpetuate the remembrance of his manly and intelligent features.

After the paper was read a brief discussion en in the cours
of which Mr. Middleton, who deseribed h f‘an _
Sohonian,” endeavoured to show that the p‘nmmsﬁulglﬁ so well
known in Staffordshire, and by members of the Institution, in
consequence of Mr. Gibbons' recent paper, was the'nsfuﬁm' of
Mr, Murdoek, who was entitled to the merit-of the invention.
To this view Mr. Slate demurred, and said he thought that the
invention described by Mr. Gibbons depended upon a prineiple
mechanically different to that described by Mr. Middleton., The
discussion was brought to a close by the chairman, who said he
thouEht they must all have been struck with the very affecting
exhibition which they had witnessed of that feeling of attachment
which, to the present moment, continued so strong in the minds of
all those gentlemen who had been connected with those who might
fairly be called the patriarchs of mechanical and engineering
science in this country. It had been intimated, as a very
striking instance of the use of institutions like tha_%mnt, that
Watt, Boulton, Wedgwood, Murdock, Keir, Dr. Darwin, Dr
Withering, and Dr. riestiey, were the members of a “mf.nm
Society,” so called because their meetings took place at the occur-
rence of the full moon. Hence we had Boulton's medals, m
wood's medallions, Watt's important discoveries, Keir's experiments
in chemistry, Dr, Priestley’s discoveries in philosophy, 8
numerous inventions, and Dr. Darwin’s poetical prophecy as to the
power of steam, This was an interesting fact, as showing
advantages resulting from the interchange of thought between
men of scientific pursuits and mechanical genius.

THE GREAT EXHIBITION BUILDING—CONSTRUC-
TION OF THE ROOF.

Some remarks having been made by us in the Arehitect of the
16th ult., in reference to the ultimate stability of the Exhibi-
tion buil&ing, they have, we are glad to learn, been most carefully
weighed by the authorities, and are likely to meet with atten-
tion. Indeed, it is only by careful consideration in the beginning
that eventual evils can be successfully precluded, and satisfac-
tory grounds be laid for public confidence in .a new and untried
undertaking, in the prosecution of which to its completion the
national reputation is now at stake. We must neither leave off in
our progress, nor must we carry it on to subject ourselves to dis-
comfture. b

In the following semi-official communication in the Times, we do
not wholly concur; but it contains many points of interest, and
shows that the authorities are disposed to make alterations where
they may appear requisite:— '

“There not only was greater care requisite in order mwm
rigidity to the central and most f"}’i:f point of an edifice where
safety and strength are so imperatively necessary, but the task of
construction presented greater novelty of detail and less sameness
of combination, as will be easily understood from the plan. In the
first place, with reference to and stiffiness. the whole
structure was, in the opinion of experienced architects—men well
qualified to pronounce an opinion—deficient in what is technically
termed_*diagonal bracing'—a principle of construction introduced
by Sir Robert Sepgmga into the b of our larger shi
o importance of which to an edifice Iike  The Crysts
will be readily conceived. This mechanical applian
been included in the plan, because it was believed |
sary, and likely to prove cumbersome. Messrs. Fox
£ S i mwamim of




regard to it, i g
* The portion we are now able to illustrate.is the structure of the
roof; and we as far as po-ihla‘,lmfom to Mr, Paxton’s own
dum-lg:lon given at the Society of Arts last week. This subject
e more interest as Mr, Paxton has for many years it
icular study, and he has peculiar opportunities of investi-
the construction of light roofs. Y
In 1828, the various at Chatsworth were formed
of coarse thick glass and heayy woodwork, which rendered the
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We have never faltered in our

opinion of the iugenuitzidh-
played by Mr, Paxton and his colleagues in the design and in the

ign
execution, and we are of opinion that the Exhibition
' ﬂumamm@hmdm&ewof

exertion, and in im the practice of construc-
yawmbnim»ghvhichm new

mode of construetion has not been new app
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roofs dark and gloomy. His first object was to remove this evil,
b I:ﬁ‘trming e rafters and sashbars, which was done by beveling
o& ir sides. He also contrived a light sashbar having a groove
for the reception of the glass; this groove prevented the di

ment of the putty by the sun, frost, and rain. In horticult:
mnctnrel,m:.hm'ﬂr.'l’a:ton was engaged in, it is of
importance the lﬁftmdhmoftha.mmﬁul& not be :
it was therefore his object to get, as far as possible, a gh.nof:

""Mast of the rays o light and hest were abatructed sructed by the
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Pig. 6.—Transverse View of Ridge-and-Furrow Skylight.
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Fig. 8.—Upper portion of Exterlor.

such a Eosit!on that the rays of light in the mornings and evenings
enter the house without obstruction.

In 1834, he made a further experiment on the ridge-and-
furrow principle, in the construction of a house of eon-
siderable dimensions, adopting a still lighter sashbar than any
previously used; on which account the house (although possess-

nlldt e advantages of wood) was as light as if constructed
of metal.

In 1837, in constructing the t co at Chatsworth,
it was found desirable to contrive some means for abridging the
manual labour required in making the immense number of sash-
bars requisite. 'The only apparatus met with was a g’:ori_n‘
machine, which was subsequently so improved as to make h-
bar complete. For this apparatus the Society of Arts awarded
Mr, Paxton a medal; and this machine is said to be the
from which all the sashbar machines now used are taken, '
machine saved in expense 1400.. The length of each of the bars
made by it ie 48 inches, onm::e inch shorter than those of the
Exhibition ing, there 8

there was adequate experience us
tnouuthg working o " the sashbar machinery the MHM

‘Tho150f of the Bxhibition Building is builton the ridge-and-fur-

row principle, and glazed with English sheet glass, the rafters being
oont&mod nunintgrm lines the whole length of the A
The portion, h covered by a ' :
likewise on the angular . All the roof and

made by machinery, are put r and :
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ﬂg%ﬁd ought-iron framed girders is laid
er, and upon and communi with this, four transverse
~furrow roofs and gla The water falling on the glass is
to the transverse gutters in the furrows, thence to.the
_gutters on the girders, and so down the jollow columns
of the building to the bases, whence it is off by 6-inch

The glass made use of is English crown, 50 inches long, 10 inches

wide, and P-inch thick, running from the ridge-

8

: piece to the
gutter-plate. The object of this length is to do away with overlaps.
‘The transverse h-r‘:de tter-plates or tmughn are cut ont of
lid fir-scantling by machinery before they are brought on to the
ding, These transverse gutter-plates are trussed with wrought-
iron bent in the form shown, which can be screwed up or
nlacken:ll by nuts at the end.
Having explained the general construction, we shall now refer to

our engravings,  Fig. 1 is half-length of the transverse gutter-

plate m the whole length bei.nf 24 feet, width 5 inches, and depth

6 inches. On the lower part of the {utter-plata is seen the tension
y

rod, ¢, 1 inch in diameter, secured by a nut and screw-plate at a,
and through the eye of the queen bolts, b. 1t is particu-
larly wort {hof observation that the gutter-plates are made with a
camber, so that the rainwater shall fall from the middle of the
tter to the ends, be readily carried off, and be precluded from
ging. The but-ends of the gutter-plates, as shown in fig. 2, are

likewige brought together, and fixed in a cast-iron shoe, wiffl an

* aperture to carry the water down into a square trough.

howing the ends

~of the skylight, s

. skylights.
nk;ig:ts

i)

Figs. 2, 8, 4, and 5, are enlarged views of the gutter-plate,
dnwf:to a wn?:a f oné-fourth the full size. Fig, 2 is a side view
the tension rods with the nut and screw, an
cast-iron plate fixed to the underside of the gutter-plate, of which
fig. 4 is a view of the underside, and fig. 5 a transverse section of
the gutter, showing the end of the tension rod, and how the plate
is fastened to the timber,

Fig. 8 is anothertransverse section of the gutter at y, 2, and also

ing the wooden bar of the skylight and the
riiﬁo. The ridge is worked by machinery out of sclid deal 3
inches square, and the butting-joints have l-inch dowel 3 inches
lo%. ?helordimty skylight-bars are 1} inch deep by 1 inch
wide, shown in the small section, with a }-inch groove on each
side to receive the glass, The other small section shows the form
of other intermediate-skylight bars called string-bars, which are
2} inches wide by 1} inch deep. It will be perceived hy the
section, that the skylight-bars frame into the ridge, and are
notched on to the trough gutter, being secured at top and botfom
by 3-inch nails. TFor the purpose of taking off any condensation
forming within the building which may run down the glass, a
groove is provided worked on each side of the gutters.

The skylights are 8 feet span, and have an incline of 2§ to 1.

Fig. 6 is a transverse view of one of the ridge-and-furrow

7 and 8, elevations of the exterior, showing the two stories,
the lower being closed with boarding, and the upper glazed, The
base, to the height of 4 feet, is fitted with Iuffer boarding, with
the view to ventilation.

If the several details be carefully examined, it will be discovered
there ave several contrivances to save labour and facilitate fixing,
It will be interesting to observe, that in matters so common and so
commonplace, there was yet room for the exercise of research and

ingenuity.

THE BRIDGE FAILURE AT THE SOUTH-EASTERN
' STATION, LONDON BRIDGE.

. Exeerrexce is only true and valuable so far as it is on an
extended basis, for though called so, that is not experience which
i8 merely local and partinl. We are not always called upon to
réproduce. the same model or work on the same lines; but our

practice is chiefly in the extension or

cxinignamplu. - It therefore becomes of the :
ange that we should have as wide a collection of facts as pos-

e 11 “#h I ”“lm
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400 tons.
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partic app , ion
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the Eddystone Lighthouse; thus, in the of
Bridge, the checks received in , by which the ulti-
mate application was arrived at, are y set forth for the
- suidnnce of future practitioners. We have therefore felt it hlgilr

esirable to as accurately as it is ible, a few -
culars as torto]E:rft"ailure of the gridge overw?oin;-atmt, at the
carriage entrance to the South-Eastern Railway Offices of the
London Bridge Station, which took place on the 19th October last.
“The bridge is of a peculiar construction, and consists of six
compound ’Firders of cast and wrought iron, patented by Captain
Warren. The annexed enfrnving, fig. 1, shows part of one of the
girders, rather more than half the Iangtl:; and fig. 2, a transverse
section of the roadway and two of the ers, i
six girders, placed 11ft. 6in. apart. The girder that broke is
41ft. 6in. long, and consists of a series of triplet cast-iron tri-
angles, with a connecting-rib along the top and bolted at the
joints, but there is no connecting-rib along the bottom of the

girder; instead of which, they are held together by a horizontal

tie, consisting in width of four wrought-iron bars, 6 inches dee
by 1} inch thick and 13 feet in length, coupled her by uﬁ
inch bolts dpasuing through a boss cast on the tri ar stays,
also bolte

to the intermediate trianJ;lel. ,
The cast-iron triangles are 4 feet , with a rib cast on thetop
6 inches deep, making the whole height of the girder 4 ft. 6 in.,
and the le of the triplets 18 feet; the section of the cast-iron
is T-shaﬂed, 5} inches wide on the back, and the depth the same;
the thickness of metal 2 inches.

On the top of the girders are laid cast-iron plates, 11 ft. 6 in.
long, with ribs bearing at each end on the girders; on these plates
rest the materials which form the road, as shown in fig. 2. It
must be observed, that the horizontal tie-bars are not intended to
act as suspension bars ; they are merely connected at the abutment
piers to the ends of the cast-iron triangles. The points at which
the bridge failed is marked with the letter £, where one of the cast-
iron stays broke asunder, and also the top rib, as shown in fig, 3,
which is an enlarged view of the triangle which failed. It was
only 5 feet from the abutment. The fracture is shown at [, /£, /.

Various statements have béen made as to the cause of the failure.
It was stuted that the accident was caused by the girder being
loaded with a large stack of bricks; but this is doubted, as the

stack was at the opposite end, as shown in the annexed tfiagram.
Y 2 "
| o5 | Beicks, 11 %11 .
. 50.. |

Girder, 41 ft. 6 in. in the clear of Bearings.

The stack of bricks bearing on the girder was 11 feet square and
5 ft. 6 in. high, equal to 666 cubic feet, which will give, at 72 feet
to the thousand, between nine and ten thousand bricks, or a weight
of about 22 tons. Another statement is, that the failure was
caused by two curts which were on the bridge at the time ; one of
them, loaded with bricks, it is supposed passed over some obstacle,
and caused the wheel to descend suddenhy with great force, Whe-
ther this be e or not, we cannot pretend to say; but if the br
had been properly constructed, with a cast-iron girder 41 ft, 6in,
long, and of the great depth of 4 ft, 6in., it ought not to have
broken down with any such force. For ourselves, we are decidedly
averse to these compound girders of wrought and cast iron. The
contraction and expansion are unequal; and, eonse%nonﬁy‘- the
strain must be constantly varying, while the slightest deflection of
the wrought-iron must cause the cast-iron to snap asunder.

If this bridge had been constructed with a series of triangles,
cast with a connecting-rib at the bottom and & broad flange on the
underside equal in wei%lt to the wrought-iron, it would, in our
opinion, have stood, and borne a weight far greater than this com-
pound-girder bridge, el i)

The broken rib h-.m g been made good, the bridge has been
tested with a considerable weight, but with what success we havi
not been able to ascertain. g it e
to a scale of

T Ty
St




X i e | KT RS S ¥ ” e
. Flk Y | .-9‘."« ! Sy _»_:_zs'-,-._'ac“‘ll xj :p‘t'_}:P:}_;ﬁl s ._-ff,-‘. 1 g o J ‘--{,-‘n _'_' i
9 " : B ) 5
3, ] i ; - gk
o LTRAL = T - ’"
. A ‘{""'l‘.. et (v A
aa G TR N Ny T

il R
4 L et G 4 K,

W CmEEnrErE S

e A A s ot (AR
L Cp B e SR e T G
4 ..nﬁl."mi‘ I P R RS

st Hail
-;:w;.gg{e{,_l b “;,I.iwjg..e-:-,u.a_ iu i o i il
; .‘Gjm o ‘...*_-r.l:' B DDA Sadky
FE S g A, b
AL, ULV P AL i o
I r LB a
’:_1%.5 'I;‘é e ]
l.;,’_. G s EN
L T
o Pd SRR
L TVRET RN
L} L3 ~
T~
(=)
A L T
ne
&
'y )I
=3 4 .

>

Y F it
7 %%
S %
L

._II: 4

C--2t

. '-_'-- k




MON' IRON BRIDGE—GIGANTIC PILE DRIVING,

A most important fact is recorded in _connection with the pro-
. ga- of the Midland Great Western Railway Bridge over the
~ Shannon, in the sinking of cylinders of 10 feet in diameter for the
foundations. This has been done with Potts’s pneumatic
by Messrs. Fox and Henderson, who have likewise,
we believe, the working of the patent. We mentioned some time
ago that these cylinders were in progress of construction, and
. looked forward with some interest to their apq’ﬁogﬁm in practice.
' Inreviewing Mr. Edwin Clark’s work on the BFitannia Bridge,
we had the opportunity of describing the lare; cylinders which are
‘being put down by Mr. 1. K. Brunel, on the Wye, for that remark-
able structure which he is now carrying out. The sinking of those
cylinders as there described is not in the nature of pile-driving,
and although they are of a very large size, yet the 10 feet cast-
iron cylinders of Messrs. Fox and Henderson are the largest ever
applied in the nature of pile foundations, and on this account their
success is of material interest to our readers.

The bridge is, we understand, of iron, and of large dimensions,
and iz'u:‘tportod entirely on cast-iron cylinders, of the diameter
mention The cylinders near the shore have been put down by
excavating and the application of weight; but those in the bed of
the river, by Potts's process. We need scarcely inform our readers
taat, in this simple process, an air-pump is employed, which being
connected with the head of the hollow pile, the air is exhausted,
and a stream of water, sand, shingle, and gravel, rushing up from
below, the pile sinks nally into the displacement made to any
required depth. It is therefore a kind of sub-aquatic excavation,
the lower end of the hollow pile being converted into a kind of
scoop, worked by the air-pump on the platform above. The
exhaustion employed was 26 inches of mercury, equivalent to 13 1b.
to the square inch; and the cylinder was driven down between
5 and 6 feet in a few minutes, or rather suddenly, until checked

by a pece of submerged or drifted wood. The operations were
under the dilnect.bl;) 3;'0 Mr. J, Millne;;, C.E., thfe eontract.?ir's
engineer; and the bri abutments, which are of stone, under
Mr. the eminent Irish contractor. The ecylinders will be
filled-in with concrete.
Hitherto the piles employed for Potts's process for sea-heacons,
for the Maeldraeth Vilguct, the Black Potts Bridge, and other
structures, have been of ver‘ir small diameter, so that the procecd-
inﬂ; have just described are of the greatest importance. A
oy of 10 feet diameter gives a large bearing, and four such
cylinders will carry a large tablier or platform for a pier, and
which can be put down without cofferdams or other preparatory
works, thereby tly reducing the expense of submarine founda-
tions. Here neither cofferdams, caissons, steam-engine pump, nor
diving-bells are wanted, only an air-pump of adequate power,
which ean be easily carried about and rigge(r anywhere, 1t will be
obvious that unless sunk from the inside (when there would be as
~much trouble for pumping as by the pneumatic process, and very
much labour and expenditure of time), any external application of
power would, if it could be employed, exercise a very unfavour-
effect on the material of the cylinder. Indeed, a force of
much less than 151b. to the square inch would smash a hollow iron
cylinder to pieces. Then again it is to be observed, that 10 feet
s by no means the limit of the diameter to which the cylinders can
be carried, so that it is open to engineers to design works in situa-
tions and under economical conditions where hitherto the resources
of art were insufficient to meet the emergency.

IMPROVEMENTS AT GRANTON

Mosr extensive improvements have been carrying on, for a con-
siderable time past, at Granton harbour, says the Seotsman, and a
tifying circumstance in relation to them lately took plage.
his was the launch of an iron dredging-machine for the deepen-
Eg of the harbour, from the works of Messrs, 8. and H. Morton,
ho have only recently commenced business at Granton, nlthouﬁ
well-known in connection with their extensive engineering esta
lishment in Leith Walk,
The name given to the “dredger” is priate—namely, “The
Howker."* It was designed by Mr, Walker of London, the chief
. engineer of the harbour, who was present and took an active
share in the whole proceedin It is about 90 feet long, and 22
feet wide, with a depth of hold of about 9 feet. The engine with
' Howker is & Scotch phrase for * digger.” :
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which it is to be fitted up will be sbout 20-horse power; and it is
calculated, we ur and, that power; and it g
of 20 feet from the of the

W . be
1 completed, and in full : in the course of a few weeks
uul]:ho m set w i

first work to wh be set will
berth along the pier equal in depth to
m:o&efoﬂtat::wwnurofm ) kinooqil.
y t barges have arrived at Granton, to wor une-
tion with the howker. These are built of w
“hopper” principle, by which they are enabled to discha
ﬁm almost instantaneously in deep water. Two other
e of iron, are to be built by the Messrs. Morton, and w
these are finished, Granton mai with truth be said to have a
ad
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most thoroughly equipped dredging establishment.
* Various improvements are going on at Granton of considerable
magnitude and importance; in addition to the noble pier that has
been completed some time, it is the intention of the noble pro-
prietor, the Duke of Buccleuch, to erect a breakwater on the east
side of the pier and another on the west, so as to inclose a
harbour on each side. The area is about 77 imperial acres in
extent, and that of the eastern about 52. The breakwaters, like
two arms, will surround these harbours, with the exception of a
space of about 70 yards a little to the north of the point of the
pier, which is to serve as an entrance for the lhippinf. The break-
water on the western side, which is to be upwards of 1000 yards in
length, has been in progress of construction for a considerable
time, and is all finis except about a hundred yards. The
eastern breakwater has not yet been commenced, but arrangements
are under consideration for its being speedily undertaken. The
height of the western breakwater is about seven feet above high
water, s that, even as it at present stands, it will form a pretty
Eood rotection for vessels in westerly and north-westerly winds;
ut when it is surmounted, as it is designed to be, by a para
wall, the protection will be effectual from winds blowing from either
of these directions. In fact, when the eastern breakwater is
finished, as it is to be, in the same manner as the western o
Granton will almost be one of the safest places in the Frith
Forth during a storm, These improvements will add very much
to the value of that rising port.

It is his grace’s purpose to lay down, without delay, a patent
slip, of great magnitude, for the benefit of all the large shipping
coming to this part of the country, This lli;i, which will be on
the principle of Morton’s patent, will be the est in the king-
dom, with the exception of one at Belfast, It will be sufficient to
allow vessels of 1000 or 1200 tons to be taken upon it for the pur-
pose of being repaired.

THE WATER SBUPPLY OF LONDON.

Report on the Water Supply of London. By the Hon, WirLriam
Narier.—(Presented to the General Board of Health, Gwyder
House, Whitehall.)

Parr No. L.

Farnham, Surrey, Oct. 2, 1850,

My Lords and Gentlemen,—~Having had the pleasure of receiving in
August last your instructions to visit the gathering grounds of the proposed
water supply to the metropolis, in order to gauge the streams and make a
careful re-examination of the general capabilities of the country for the pur-
pose intended, 1 have now the honour to submit to your notice the results
of my observations, with a few remarks on the different bearings of the
scheme.

On reading the Board’s report presented to the Houses of Parliamemt
during the past session, I perceived that from the very short time at the dis-
posal of the Board the calculation of the quantity of water available from
the rain-fall on the district, an extent of nearly 150 square miles, was neces-
sarily founded on the discharge of the streams at their outfall. '

The Board were thus also manifestly placed under great disadvantage
when endeavouring to ascertain the character of these waters; for, as such
waters inevitably partake of the nature of the soils through which they
have passed, and as the pure sands of the district are not only bounded by
clay on the north-east, east, and south-east, by chalk on the west, but are
also intersected from east to west in the south by a high range of chalk
hills, the course and outfall of these streams present certainly a widely mis-
leading test of the guality of the waier to be derived from pure sands.,

Considering the purity and softness of the supply to have the first claim
upon my attention, I remembered the privciple enunciated by the Board,
*the nearer the source the better the quality,” and made it my first olject
lt;mminﬂhox:fmoﬂhuolhh m&m ra!n-falldtx ntry ma

 appearance after percolating throngh the upper erust, and next, the




- néarly 700 feet above the level [

_beneath, admirably adapted it. to this purpose. then only
- d that the  Farnham. water does not come from the surface drainage,
8 derived from sixteensmdll springs, issuing. at the south side, on a
€0 80 10 say, about 50 feet.above the highest lgvel of the hill. From
1 ‘ area out of which so large a supply is gained, I was induced
3 ot that these _Wp_.pre_not due to the rain-fall on the ground above
_them. T was further ed to this consideration by observing that, from the
'l_lo;ok'of the ground, and from the almost impenetrable bardness of the
superficial covering of gravel, the rain-fall could scarcely find its way
. h this surface,” A violent storm having most opportunely come on
: ‘speculating over this probability, I perceived that the whole of the
“water @ ran rapidly down the hill-sides and was speedily out of
mmm the surface perfectly dry, except where irregularities retained

an& thiho::h:nl;r.’-.&ngum. R
- The annexed of springs and rivulets gives their hardness, according
to Dr. Clarke’s soap test, their daily discharge, Mm; uses
they,ln;quivdent to at 75 gallons per house ; .f:wmu- -half ¢
average domestic consumption, as proved. by an experiment instituted
district of Earl-street, 'l.nndn.',on.u- block of 1200 hounses of a fair ay
class, the g of the sewer gave 44} gallons, and of the butts an
terns, 51§ ns per house. i
TanLe of Springs and Rivulets, showing their hardness,
the number of houses each is equivalent to, at the

 few pools, which subsequent observation proved to me were exhausted by i
‘evaporation rather than by percolation. gthen examined the north side, Hatiints L [ g
found that on the same contour a still greater indication of springs ness. T.',‘ i3 7
-%d. fo'l'hh uﬁnli:ed me that these wnte& ;rcf d;.e chiefly to rain-fall else- ;_
re; for a rough ealeulation of the yield of the springs much exceeded L bl |
the asailable rain-fall on the area within the contour. e e B e
Convinced of this, I naturally concluded that, if the other ranges of Bramahot 2 A o 1§ | 13,809,714 ”_'lgd';g:_‘ Hy
the district were of like geological formation, they would in all probability Rewalage... .. o - el e
present similar appearances about the same level ; a most desirable source -mills k i 1 8, e &5‘* q
for the streams of the country, the advantage of which, in addition to the Devil's-jumps .. 2 160,000 15000 |
proposed drainage supply, could hardly be over-estimated. The first week of hcummb?;im o } 3’& 'g%\'fr' 1
my researches was confined, therefore, 1o the nature of the soil throughout Gray's-wood 1 84,240 Lz
the district, presenting generally a vast depth of pure sands, obscured in Kotehet .. .. 1 32,568 43
the higher levels by extensive patcbes of gravel from 2 to 20 feet in depth; Five other springs 1 127,562 700
in_ the lgw;r. by a poor loam, from one to thre;r{«t dTep. tl;:lalhu ofl peat, Hascombe:hills s s l&i.il =
here and there inspots of some depth, exist principally in the lower levels. Sweetwater.pond. . . 1 1,066,795 LY
On the west and a_o]::,h.wut the loam has a subsoil of very stiff clay, appa- | g:::;?‘“dl' . - 3 L G i
rently of the London formation, which also crops out on the north aimf =t gy i 2 229,116 . 3,988
. lg{llmébil.lh- On the -north and north-west, in the valleys, there exists PR , s re
within a small area a considerable quantity of iron in some of the t 1 R B
bogs. All these are marked upon t'llle plan which I shall hereafter hlv?t‘h,e’ m‘ yy -3 1‘&'},&‘ m\ )
honour to lay before the Board, and which I have prepared as accurately as Rookery .. 2, | 1,486,400 [ LU
the shortness of time allowed. Rakihampetoad Bafii— gt
The next object of my research was the quality and guantity of the water- Wishmoor.. .. .. 1 L, AN
The Board, in their report, have given the quantity now brought into Lon- Broad-moor - 1 176,840 ?ﬁ
don by the different water companies as a stream 9 feet wide and 3 feet m&f{,‘:_hm - } ;}.gg IR
deep, flowing with a velocity of two miles an hour; a supply double the Barkhan e e 1 101,088 1,547 )
actual consumption. In the “course of my exploration I could not fail to Wokingham 44 &5 1 599,004 w
observe that such & volume of water of any quality was nowhere to be seen, BalaTrook. >/ - + 1 118,5% : A3
which at first rather damped my hopes for the future; but I remembered Chobham-ridges :— Ll
that such a body might be made up by collecting the smallest threads of Pirbright ~.. . 1 810,000 10,500
rivalets, and wen® on my way, To effect this then was my object. o . - gt b i [
A most minute inspection of the gathering grounds has shown me that Coldingley .. 1 768,160 10,108
their nature exactly uﬁ;ts them for the means of collection proposed by :‘;‘gh'“ =3 } ﬁm m
the Board, namely, a system of thorough drainage. A more admirable plan Bilstow.farm 1 14,090 w |
of gathering rain-fall could not have been conceived; the sands, acting as ki
a natural filter, deprive the water on its passage to the pipes of any impurity Mhu:f—: 9 - A P al
.- contracted either in the air or in percolating through the upper crust; as, A .,.,,“ Peighboy O B T Y p I Tl g
for instance, where the water might be discoloured by peat, experiments Northileet ¥ : 1 5,426,000 8,650 f
have proved that the sands restare its primitive colour, and deprive it also Smabail - 3 31,800 B o
wg flayour imparted by the peat. The heath, which covers the entire Rvaroley Faetinim 1 m oy N
rea of the gathering-grounds, also stains the water, but the impurity is Castle.bottom £ 1 270,000 ER
D L % st | | 2 ke
3 vi n the stream cal ackwater, is not cau ¥y peat, B w 1
but by the heath and loose black lonmy nature of the soil through which it AR y o T
flows.. This T have proved, by following up its various sources, one of which
only, at Cove, passes over peat. - Samples of springs rising in peaty bogs, ‘ Total... 89,407,524 528,156

show no - discolouration whatever, but are as clear as water issuing from

‘Remembering Farnham-hill, I turned my attention to look for springs,
mﬂlﬂu much and close examination, came to the conclusion that the

. origin of w&mmmm of water, silently stealing down the hill
sides under the grass, arose also from such sources. A diligent search
~.showed me that the -of water to be derived in this manner within
‘the original area of in, is so great, that if the neighbour-
ing ranges of mountains and hills on the south side—namely, Hindbead,
ackdown, Hascombe-hills, Leith-hill, &e., the same feature, I
pbably hope to collect a stream 9 feet wide and 3 feet deep, of the

ted t m&b-dhlrm 1 can announce

mieh

1

enable me
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being at their u summer ebb,
the district, and of course obliged "to depend

stranger to
y of the residents as to the flow of the springs,

 very
I have addressed myself to persons of all classes, gentry, farmers, and
i , many of whom have resided all their lives on the same spot, and
are therefore well able to offer an opinion. 1 received much valuable infor-
mation from an herb doetor, who devotes his sole attention to wounds and
sores, and finds his remedies in herbs and grasses, many of which grow in

‘water, by which means he had come to the knowledge of these springs.
The unanimous opinion of all observing persons is, that 1 gauged these
at their lowest. 1 am convineed that the greater mass of them are,
atr 1, due to rain-fall elsewhere, probably on ranges of equal
and higher levels, at a considerable distance, where the nature of the strata
will not permit of the rain-fall making its appearance again after percolation;
the water then finds its level, and an easy chanuel through the sands of the
. irounds. T attribute the fact of the springs invariably coming out
‘under the highest and steepest bank of the hills to the circumstance, that
is the only place where on that contour there is not the usual densely-
packed covering of gravel, through which they would scarcely penetrate
~when there is an easier ontlet. The steepness of the bank itself is apparently
?ﬂ‘ by the undermining action of the springs.
' My opinion of the unfailing yield of these springs is confirmed by the pea-
who in several instances have of their own accord informed me that
the close of autumn, generally in October, when there has been no rain
‘this district, the springs commence rising just after a high wind.  They
offer no explanation of this apparently extraordinary circumstance, which
‘to me, however, admitsiof easy explanation ; the high wind being possibly
a fortuitous circumstance, but probably indicating a storm of rain and wind
LM vhere, where the steata are of the formation alladed to.
Droughts of mueh longer duration than five weeks seldom oceur, and,
~sh ‘they do so0, the yield of the springs is so far in excess of the present
i ts of the metropolis, that there is little foundation for any appre-

-

of scarecity.

' To detect the presence of these springs in combination with other waters
was in some cases very easy, as where the residents are acquainted with
-or where they are so large as to thrust themselves on one's view ; but
often they have nearly eluded my most vigilant scrutiny. Situated in the
of the hills, generally collections of rainwater are to be found, girt
by dense copses with rushes and long-tangled grass. The marshy
rance of the ground on the lower side might, by a casual observer, be
for the soakage of the pond; but if a trench be dug to the outfall the

: mﬁ found to be constant, proving the presence of springs flowing into
g in the ponds themselves. On one occasion, on questioning an intelli-
gent labourer, he remarked that, when bathing in Minley-pond, he found the
water at some parts much colder than others, and was at a loss to account
for the circomstance, which clearly indicated the positiop of the springs, as

1 found the outfall to exceed the flow into the pond. -

8o secluded are some of ‘these sources, that their existence on one occa-
sion, at Chapel-copse, only became known to a soi-disant gamekeeper (but,
from his appearance, I fear, a poacher occasionally), by the flight of game to
" drink there after dawn. This spring. yields 224,697 gallons per day, equal
to the supply of 2095 houses, and forms one of the many threads contribut-
ing to the desired supply. I am further of opinien, in which I am con-
firmed by all the residents, that these springs will, when opened—that is,
a free passage to the surface, often be doubled in volume ; indeed, this
on several occasions, been proved to be the case by paper manufacturers
and others who have been anxious to increase their supply; as, for instance,
at Barford Mills, where some years /the paper-mill could ouly work for
three or four hours a-day, but the sp having been opened now affords a
sufficient supply for six hours’ work, % have tested these waters, and all
others in the district, including wells, and those from the surface, at different

i
it

af d: :l:rb Manure,” that nﬁnmoﬂl'mﬁn -
- sand, clay, and vegetable matter, very generally a fourth may
R . b e Lt 'mpﬁmhwﬂ%"mmm
' ; 3 &t ance to five or ‘any case
L belived asiream o huve s oy

‘The Wey, at Guildford, which bas a hardness of ..
Mw -w sy e .." "
Below the junction of the Bramshot river ..
Above the junction of the Farnham branch ..
Above the junction on the Bramshot branch
&tm‘n L L s e aw
But turning up the Bramshot river at Headley Wood ..
At Bramshot .. " o . .
At Shotter Mill | e ki e

The above shows what different results two persons making the same in-
vestigations might arrive at. From Headley-wood to Bramshot is scarcely
more than two miles; persons unintentionally, or for want of accurate in-
vestigation, might consider the water at H ~wood the sample of greatest
purity to be found, and go away with and disseminate a totally false impres-
sion. I'have reason to believe it will be generally found that the opponents
to the Board’s proposition have, from one cause or the other, made this
great mistake,

The power of soils in hardening water is particularly evident when com-
pering the water in a large pond to that in a well, which becomes hard
almost in proportion to'its depth. A notable instance occurs at Tomlin’s
Pond, a collection of rain water with a few small springs in it, which has a
hardness of only 2 degrees; whereas, a well sunk close by for the conveni-
ence of some cottagers has a hardness of 5} degrees. Again, Minley Pond
has a hardness of only 1§ degrees, while a well, sunk through the loam into
the pure sand, has 3 degrees of hardness.

The following is a list of well and surface waters, with their degrees of

Wells.
Degrees.

Hartford-bridge Flats, 256 feet deep 3% R
Ash-common, 80 feet deep M .. s BR
Pirbright-common, 20 feet deep .. sarieall

Chobhiam Well s e s SR

Swinley-cottage, Easthampstead-plain e - 5}

Surface Walers.

Ash.Common e e = J—
Holt-pond . s - . ee 2%
Dippenhall - s i En P
‘Whitemoor e . e ) e 3"
Aldershot ’e n ai . PP T
Canal, Reading-road bridge e . 54

Thus we see that waters stand for purity in this district in the following
order:—1. Springs issuing from pure sands.—2. Collections of rain water.
~—3. Water running through erdinary loamy soils.—4. Well waters.

How great is the loss of capital and labour expended on wells, which
when made, what has been done? A vast expense is incurred to dig a hole
in the ground to allow water to soak into impure from the mineral qualities
of the soil ; what water —that which fell eriginally soft and pure, and
which might have been collected on roofs, or by drainage of cultivated
lands and led into a covered reservoir, and thence to the highest room in
the house. One gentleman with whom I am gequainted spent from 300/ to
400L in sinking a well 300 feet deep, whenee he obtained water of a hard-
ness equal to that of London. 4004 would have drained from 40 to 50
acres of his land and paid for a covered reservoir, besides saving the labour
of pumping and carrying, the waste of the latter in the case of using 75
gallons per day per house, amounting to a loss of three days’ labour of one
person in a week. The improvement of the land drained would alone have
repaid the outlay.

A great economy in having water laid on to the top of a house existd
from the indolent ities of servants. Should there be two supplies,
one of soft water, and another of hard nearer the premises, the servants
will, I have frequently found, to save trouble, use the latter for all purposes,
thus extravagantly wasting their masters’ tea and soap; the saving in the
consumption of which with soft water would soon have paid the cost of
laying pipes into every part of the house.

1 would point out the defects of storage reservoirs on gathering grounds as
now existing in some parts of this country. They collect the crude surface
waters, always liable to discolouration and thickening from dirt brought in by
heavy rains, to deterioration in taste, to hardness from contact with the soil,as
also by evaporation; this last, however, being trifling as compared with the
first, as we have already shown. Compare these results with the proposition
of the Board. After the ground isonce saturated, the rain-fall passes imme-
diately through a natural filter of sand into the drainage pipes, which lead
it away to storage reservoirs lined : cquirin
the mineral '
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’.{'.ho only disadvantage attending the Board’s scheme, if in such an ime
portant matier it may be deemed 80, is the expense nflhehrse lined storage
reservoirs necessary to contain a six weeks’ or two months’ supply for a city
of the giant proportions of London; otherwise the systtm is unique in sim-
plicity and perfect adaptation for l.hc purpose required. So vivid was this
impression on my mind, that on developing the idea of supply from springs,
1 conceived a method of adapting the principle to my own case. Where the
springs are large, I propose to inclose them in brick or tiles, hut when small
and numerous I wonld prefer to gather them in one stream to be led away in

; but this must be effected on the pure sand, and great care must be
taken to avoid the mixture of surface-washing. In the case when leading
away a stream of springs it would be liable to discoloration from heavy
rains, I propose to provide a remedy by preparing at the point of divérsion
from the natural channel a new bed for a short distance at a less inelination,
The bed to be a trench with a pipe at the bottom, and filled up with small
stones and sand, heather or heath being placed round the pipe joints. The
gtream being led on this new bed will percolate into the pipe beneath. When
the extent of the ground above the springs would expose them to be choked
up by rubbish and dirt after a storm, I would intercept the rain-fall in con-
tour trenches with pipes underneath them also, and lay a branch to lead the
water away to the main, 1 have shown both these plans as adapted to the
case of Farnham-hill, and a large addition might thus be ma.dc to the flow
of the springs if desirable.

Hereafter 1 propose to detail my arrangements of branch hnes from the
spring-heads, leading to mains terminating on Wimbledon-common ; giving
also an estimate of the expense of the entire schemeworks, compensation to
mills, &e., also some general information on the collateral advantages of a
pure soft watar supply—the results of some experiments I am making on the
action of sand as a filter, and some qualitative analyses of the springs.

The annexed plan is that of Farnham-hill, reduced from the Tithe Com-
mission plan, and tested as to accuracy, The blue contour line represents
the level of the springs. 1 have gathered them together and gauged their
flow as accurately as in my power. Their daily discharge is equal to
897,393 gallons.

The area within the contour line is 571 acres. The available rain-fall
from 22'65 inches per annum ; a mean of 30 years’ register at the Military
Cﬂ&p Sandhurst, allowing the usual deduction of 14 inches for evapora-

tion and absorption, is 279,858 gallons per day. The difference, then,

611,160 gallons, is the least figure in favour of my assertion that the water

in this hill is due to rain.fall elsewhere, for the rain on the hill does not
‘percolate, but [nuu away.

I assure the Board, however, that a careful collection of these springs
would double their volume, and produce a daily discharge of 1,794,786
gallons. This, then, leaves a total of 1,614,928 gallons above the available
nh-ha on the hill,

. The plan also shows the
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n immense saving will be effected on the item of
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and pipage. Assuming that the supplies ' :
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fm; twad;hyn’ supply might. h:'pmvidod 3t Wimbledon-common t0 M an
extraor eme t b ith i !
o mtmmmm otherwise, a main with a simple waste-pipe .
Too wuch importance cannot be attached to a constant flow of pnu,
and soft water, brought direct without detention from the Hindbead to
attic of the h:ghuthmuain London. How grateful will be the daily use
:{ cool lhn'ft water only 24 hours from a natural reservoir in the depth o
e eart
I consider I have realised, in a remarkable mmner. the Boud'anm
"Themﬂusmthepm the supply.” lnbﬂul‘ -
scheme appears to me to depend on the accurate following-up of

principle.
.hgr consideration of the original proposal, there
at present touch upon—namely, iiugl'ea* and scarcely estis

bemﬁuofhndduhqu.nottmiytothuoﬂ, to the inhabitants of
district. Frontlunh-l’alllllaphin oy
seven to be absorbed), there
water on every acre, impeding enltivation : =
themt.hynnuuwmgapropnmhﬁm mn
perpetual evaporation, not only wmwmuw.wm
wasteful of thehutof the atmosphere, a loss which in our damp climate
is a very serious consideration indeed ; and it is only whuﬁe'hbw
shall have been perfectly drained that tlm stigma of unnecessary and dan-
gerous damp will be effaced from our rs of temperature. &

Again, experience has satisfactorily shown (vide the Report on the m
Supply) that the low tewperature of undrained land is the chief cause of
scanty and poor crops, aud inferior growth of timber. In um
point of view, it is most necessary then to remove this noxious ‘!t

Having given the results of my observations in detail, it
proper that I should state my opinion of their variance unnnmd
conclusions enumerated in the report, which difference I attribute tll
limited investigation of the subject.

Generally, in all points as applied to the quality of water, its a
in economy, its beneficial influence on health, &c., my a:podem
dilhuﬂ.ly confirms the views of the Board, but hll elicited further
tions, in respect to which I hope shortly to have the honour of
them. This information I have collected from persons of all ¢
dical men, manafacturers, farmers, tradesmen, peasants, &o., all of

in their different spheres, have given vaeerMumM‘h #
question,

The results of my experience are as follows :—

L. With respect to the quantity and quality of water to be thr!mlm
in wlntcur method of collection—the upﬂ%

the gathering-gro .nra,

28,000,000 of three degrees of hardness. My results

40, 000.000 of and under one degree, and 10,000,000 of and under two
of barduess, This im

from pure sands), and leading it away before it can be affected
with soils. 1 beg to express my conviction that the purity
entirely on the careful execution of the work ; it would give, to
o i emperaar,shou 30 degn .
a temperature, a rees 3
ahm;b:imﬁuﬂnhr,udnhnnhu&md&m 't
vegeta pregnation, sufficing for the supply, at the estimate. ,
lons per hmue.oszs.lu houses,—The 10,000,000 of and undu Al




exigencies of the _
 still ved not only from land drainage of rain-fall on the pure
s beneath the deuumm proposed, but also ioa great

~ In conclusion, 1 would remark that it might be considered desirable to
~ allow thetowns of Guildford, Richmond. &e., and the different villages on
the line of water supply to London, to partake of the advantages proposed
for that city. The first of these sufters severely from hard and expensive
water. Of course they would have to pay their proportion of theirate to be
- levied to meet the expense of the works, which I hope shordy to be able to
‘show will not, for an increased, continuous, pure supply of y athigh
pressure, exceed a fraction of the sum now levied by the water companies

~ for an impure, hard, and defective one.

T have the honour to be, my Lords and Gentlemen,
Yours obediently,
: WiLtiam Narier.
* The General Board of Health, Gwydyr-house, Whitehall,
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IMPROVEMENT OF THE TOWN OF LIVERPOOL.

In June last, the council advertised for plans for the improve-
‘ment of the streets and approaches of the town, and the laying out
of the unoccupied lands in its immediate vicinity, offering a pre-
mium of 50/ for the best one, and 25l for the second in point of
merit. By the end of Au twenty-three plans, with explana-
tions, were sent in, all of which are now on view in the Counecil
Cham The first premium was awarded to Mr. H. P. Horner,
who adopted the motto of * Rus in Urbe,” and the second to Mr.
Henderson, “Curator.” Both gentlemen are architects practising
in that town. The suggestions and plans were submitted at the
last meeting of the ¢ouncil,

My. Horner's Plans.
-~ “In suggestions indicated on the accompany-

mllmnnmf e
ing plans, 1 should t’mh, in explanation of what may at first sight
' the rather sweeping character of some of them, to mention
the ger idea under which they were laid down, viz,, that taking
the terms of the requisition in t{eir fullest sense, I should endea-
vour to form such a plan as would serve for my own guidance, sup-
posing myself responsible for the progressive improvement of the
town and its environs to the greatest extent which circumstances
successively permit.

~““Such a plan, prepared with the most mature study, and revised
~ from time to time, should, in my opinion, be kept by every public
“officer under such nsibility with respect to any large town, i

in
- order that the conclusions as to what would be desirable, when
| -possible, might not be lost sight of, but, as leases fell in, buildi
| were removed, or land brought to sale, such opportunities mi?i
* be seized for the improvement of thoroughfares, and such other
alterations as would conduce to the convenience and comfort of the
inhabitants.
“The general aspect of Liverpool presents several obvious points
- for the application of such a system of persisting improvement, as
few large towns bear more distinct marks of having been laid out
- with little view to the probability of its increase, and in few have
| more o unities been mmeg of correcting original errors at
later periods of its
4 &the most strikinﬁ:.‘fects in these respects are to be
observed the cutting off of ing thoroughfares at particular
points, as if never to be extended, and sometimes closing them
with a publie building—a church and its burial ground for example
—with perhaps a loag cross street behind it, n.grd.ing, for a great
distance, no outlet in the direction of the main street.
~*“Again, we find that the districts to the extreme north and
. south have been laid out almost without reference to their con-
- mection with the oen::,hforming distinet systems of streets within
themselves, with in but one main connecting thoroughfare
with the central part of the town, and that adopted only as follow-
ing the tortuous course of an ancient roadway.
- Further, we may notice that the natural and ea:ilmgthodhof

metropolis require an increased supply,

y “{““_.”,I.m;w_. et
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ed up, and increasing in a tenfold d eces-
sary ugliness and discomfort attendant on the existence of that
space of debateable ground between town and country which com-
mbuly surround an inereasing and po; i :

pulous town,

“Omne or more of these considerations will he found to have
led to the adoption of the several pm&osed alterations shown in
my town-plan, in addition to the wish to open out some public
buildings (now scarpely to be seen but on a close approac ,), and
to give an increased number and length of vistas—points on which
beauty and magnificence of effect in towns confessedly depend.

“ As regards the approaches, my attention has been mainl
directed to the connection of roadways at present
ntraiﬁhum those which are inconveniently crooked, providing
for their probable communication with existing or proposed streets,
and, above all, securing one of the best provisions for the comfort
and health of an immense population, a belt of garden or park land
bounding the present extent of the town, and insuring the inter-

sition of a stretch of comparative counfry between the existin

uildings and any move of a fown character which may be neadeg
in after times for the growing community.

“ 1t is satisfactory to know that the corporation have of late
vears taken decided steps towards this last most nec object,
while the liberality of one generous man has set [an excellent ex-
ample in the sameg direction. Much, however, remains to be done,
and it is with the hope of calling attention to the point that I have,
so far as circumstances permitted me, shown how I think many
tracts of, as yet, unoccupied land, may be made available for the
use and recreation of all ;

“The boulevards of Paris and other continental towns are
acknowledged as greatly conducive to sanitary ends, and the sub-
%:act, as is well known, has been taken up with much energy in

ondon, where the feeling now prevails to secure for this purpose
as much as may be of what land is still open; though the manner
in which the town has been allowed to extend without this whole-
some interruption throws great difficulties in the way, as will be
the case in Li\rer?nol, if speedy steps are not taken in the matter.

“The health of the population ‘would, in udditinui]ha benefitted
by the opening up of lines of street terminating at the quays, and
unobstructed by warehouses on the dock sides; and some such
streets, crossing the rise of the hill diagonally, 1 have shown on my
plan, and 1 do not know a point in which more has been lost to the
good of the town, (through want of a beétter system of forming the
streets,) than this important one of ventilation by long vistas from
the river.

“ Before referring seriatim to the several projects included inm
scheme, 1 would observe that the legal powers required for suc
improvements can scarcely be less readily granted than for others
of a more extensive and less benevolent character; while the diffi-
culties which might be anticipated in lﬁuini:;ﬁ the co-operation of
the large owners of land, involved in these changes, are to be met
by the considerations of mutual benefit, which may safely be urged
in their favour.

“The distinction between corporation and other property be
scarcely traceable (inthe plans furnished) even in the suburbs, an
not atall within the town, the sug, alterations could not be

ided bty them, nor, it is presumed, was it e ed that contri-
g:ltors of designs should enter into such particulars, as the labour
and expense attending the necessary inquiry would have been such
as to deter many from competing.”

The report then details 22 suggestions for the improvements of
the town, and for the formation or enlargement of eight parks in
the environs. :

""lu1 o;nch:;ion, 1 wau}id obaleuwe that, though ithe b:f gro

oceupie e a great, it must em-
41,05 omenl gl gt s
considerable period of time, and in our climate, and so near the
sea, single rows or avenues of trees will never thrive in the same

degree as shrubs and plantations will, which naturally shelter and
pmﬁah othermfrom me&l.?::?ln]&: o v (SRSl

“The strong probability that the town will eventuall

itself in along the river rather than in breadth (¢
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' ROYAL INSTITUTE OF BRITISH ARCHITECTS.
" Tue first al meeting of the Institute, after the recess, was
held on November at the rooms of the Institute, in Lower
Grosvenor-street. In
the chair was taken by Mr. Fowler, one of the vice-presidents,
who in congratulating the members upon their meeting together
again, mentioned, in reference to the prospects of the ensuing
segsion, the Great Exhibition of 1851—an event which could not
fail to be of the greatest interest to the Institute of Architects.
1t would, doubtless, bring to this country a large number of the
distinguished men of science abroad, the names of some of whom
_ were enrolled in their lists as honorary and corresponding members;
and the council had not forgotten to take into consideration
arrangements to give their expectéd visitors a befitting and cordial
reception, g . i
Professor Donaldson, the uorrespondl;(tlg secrota.r{, in lnymg upon
the table a eollection of works presented to the Institute during
the recess, likewise made a I!Jarticular reference to ‘Suggestions
for the Improvement of the Lord Mayor's Show’, by Mr. George
Godwin, In  alludi to useful communications, Professor
Donuldson expressed his gratification that a French translation had
been officially made of the paper read to the Institute last session
by Mr, Henry Roberts upon “the Improvement of the Dwellings
og the Labouring Poor.” (Des Hubitations deg Classes Ouvriers;
fraduit ef publié par ovdre du President de la Ripublique: Ministéve
de I' Agriculture et du Commerce. 1'859.1: He dwelt upon this as a
fact which proved the government of France was very prudently
turning its attention to the sanitary and social condition of the
working classes.
My, James Bell, Fellow of the Institute, read a paper “On the
Remains of the Architecture of the Roman Provinges,” whibh we
have given in full at page 378.

INSTITUTION OF CIVIL ENGINEERS,
Nov. 12.—WiLtiam Coprrr, Esg,, President, in the Chair,

The following paper was read :—

A comparative view of the recorded Explosions in Coal Mines, By Mr,
WitLtam West (of Leeds), Assoc. Inst. C.E, ,

The Reports of Faraday, Lyell, De la Beche, Rlayfair, and others, were
carefully analysed and tabulated, from which it IppE&l’G& that tendencies
towards a dangerous condition existed in mines reputed to be compara-
tively safe, and that these tendencies were so numerons, and varied so
suddenly in their natore and extent, as to necessitate attention to every
kind of precaution. s

The proposed appointment, by the government, of Inspectors of Mines,
wis noticed, not with the intention of showing that their supervision
“would diminish the responsibility of the mining engineers and overmen,
but of demonstrating, that by establishing more constant communication
between the various districts, they might ‘induce the general adoption of
those measures of precaution which were found in certain mines to be so
eflicacious in averting accidents, or in affording means of safety when
they did occur, L
i different depths of mines, varying from seventy-five yards at Darley,
to three hundred yards at Haswell, did not appear to have any influence on
the accidents. The tendency to the emission of carburetted hydrogen gas
from eertain seams, would have appeared a more rational reason, though
the records did not appear to bear out that theory, as mines receiving a
tolerable character, had been the scene of repeated explosions; for in-
stance, the Jarrow Mine, where, although reported  to be uot very fiery,”
there had been six explosions in the course of twenty-eight years, and one
hundred and forty persons had veen killed. _ _
- The com biflt; of general ventilation, with the occasional oc-

_currence of the most fatal ex s, was [rarunularlx dwelt on, The

- wituesses on the inguests after the Haswell and the Jarrow accidents,

~agreed that the ¢ veatilation was perfect,” * the pit full of air,” and * the

 quite good, and plenty of it.” Tue fault, then, did not lie in the

‘but rather in the difficulty of dw&ung it uhmeull

f the mine, as to sweep away the gas as it was pro.
for the air were noticed, and the condition of the

absence of Earl de Grey, the president,

‘height above the fire ; together with several minor
suring mmt working of the exhausting a; atus,
fatal * ~damp, or choke-damp,” wmnlroaﬂ?i‘nn’m::d _

The rashness and carelessness of the miners was instanced
gret; but it was shown that by education and .iond h
qualities must be brought out, and that then, the m
accident would be the instinctive love of ll[r,.nd a knowledge of
danger from the infringement of any of the
established in the mines, The improvement of the workmen

fore, strongly insisted on, as more real benefit would probably res
such measures, than from the appointment of a host of govermmnent

spectors, i
was illustrated by large diagrams of the author's views of

The paper
the forms of  goaf hollows” and * goaf basons,” as well as by sever
plans of mines, &c. T o

The President reminded those gentlemen who had recently joined ¢
Institution, of the engagement they had entered into, to present ¢
communications, or drawings, &c.,and urged upon the members y
classes the necessity of furnishing good papers, so that the interest of the
meetings might be sustained, and the usual discussions be promoted.

Nov, 19.~WiLuian Cupirr, Esq., President, in the Chair.

The subject of the paper read was * The Ventilation of Collieries,
theoretically and practically considered.”” By WitLiam Prior Struve,
(of Swansea), M. Inst. C.E. ; i

The author commenced by showing that the ral prinei b
ought to govern the ventilation of uolﬁerlu, ““!:ll phl 225

1st. That a current of air throngh the channels of collieries, at a velocil
of five feet per second, was sufficient for most purposes, e el

2nd, That a current exceeding that velocity would only be attained a
the expeose of leakage and other evils. LI N

8rd, That in order to obtain the requisite supply of fresh air, the chan-
nels of a colliery or mine ought to be enlarged, according to the ney.

In the process of laying outa mine, a subdivision occurred m hich
the workings were apportioned into numerous compartments, whi ‘ﬁ i
litated the system of splitting the current of air, or diverting it
numerous chanuoels, giving to each compartment a separate, "
more effective untflnﬂng orce ; at the same time the area of the
was enlarged, and the aggregate length of the air tube shortened, so
it was quite practicable to pass through the workings of a mine 300
feet of air per minute for each man employed. v

The velocity of the air current in a mine was so easily affected, ‘hﬁ ‘
was importaut to consider by what accidents, and under what ¢ it
stances, lany changes took pl&u.m 2 e ircum-

It could not be supposed that excavated s, of workings wi
completely filled by the * falls” of the roof ln??‘e " of the “
extensive rupture of the stratification occurred, and i
ground great leakage must take place, This would ser
continnous air course, therefore, the way to meet this difficulty w
split, shorten, and the air channel. The details of two experi-
ments at the Eaglesbush and Yuis David Collieries, where the air was
pumped out by Mr. Struvé’s Mine Ventilator, showed that a large prope
tion of the air was drawn from the old workings, and the *goar,”
broken ground surroundiog the colliery, and did not come down the intake
shaft, and traverse the actual workings, as it ought to have done.

Tn both these cases, the enlarging and splitting of the air channels,
as to reduce the velocity of the air to about three feet or four fi
second, would have produced most beneficial results,

These principles were shown to have been lost sight of in the
even of the great collieries, and the power of rarefaction by a fus
trusted to for dragging the long columa of air over and
rable impediments, Iu some cases this was left to be pro
inereased temperature of the mine, from the candles, the
of the men, aided by the cooling effect of water trickling dowa U
shaft. These scarcely sufficed to produce an a difference
the two shafts of thirteen degrees in winter, Fhﬂll_g the somm
certain states of the atmosphere there was no difference at all,
quently, little or no ventilation, Where rarefaction by heat wi
tewperature in the upeast shaft varied from ninety degre
and sixty degrees; this, however advaotageous for
injurious to the shaft itself, and absolutely dangerous
- . i
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s extracts from the able mining

p, out of order, was much in their
e r. Kenyon Blackwell, confirming all

~The paper terminated with o

. the positions assumed by the anthor.

| Nov. 26.—The diseussion upon Mr. Struvé’s pBr occupied the whole
~ of this evening, and will be resumed on Tuesday, December 3rd.

. We understand that a Telford medal in silver has been awarded to

(. B. Thoraeycroft, Esq., of Wolverhampton, by the conneil of the Insti-

n of Civi F.nﬁoers, for his paper * On the munufactore of malle-

strength of railway axles,” read during the session
. The medal will be presen

- of 1849-50 at the annual meeting on Tues-
day evening, the 17th of December next.

. ROYAL SCOTTISH SOCIETY OF ARTS.

l’m Society conunepced its anoual sittings ou the 1Lth ult,, in its new
_ and commodious ball, George Street, when Thomas Graivger, Esq., C.E.,
* the President, opened the session by an eloquent address.

The following Paper was read :—

“ An Account of the Chimney of the Edinburgh Gas-Works, with Obser-
 wations on the Principles of its Strength and Stability. By Groree Bu-
| onanax, Esq., F.RS.E, C.E. :
y Part 1. of this paper Mr, Buchanau gave a very interesting account
: estrudture, and the principles of its strength and sta-
one of the worke particularly alluded to by the President
psting introdactory address last year, and of which he thonght
' ciety should have some account; and Mr., B.
professionally connected with the work, had much pleasure,
t’s request, in now stating what he knew of it, Having
¢ sunbject with the Gas Company, Mr. Watson,
1 anxious to give information and every facility in
power to forward the great objects of the society; and Mr, Taylor,
‘engineer of the works, and by whom the chimney itself was designed,
made out a detailed description and drawing, showing minutely the
meusions and structure of every part of the work, and which he now
gts Mr, B., along with his paper, to preseat to the society. '

P

necessary toobtain increased chimney accommodation, both for
the draught of ‘the furnaces aud for carrying off the smoke and_
rom the works, aud clear away from the neighbourhood by raising
ney to a greater height. Three chimueys were then on the works,
ighest of them rising 148 feet, and not exceeding 2§ feet square
ully at the top, These gave veot to the smoke and vapours of 08
3 rnnces, beating 178 retorls, but were inadequate to work these effec-
. tually, and to give proper veutilatiou for cooling and purifying the retort
& uses for the oom:r“;oi the workmen, still less to meet the extensions of
 the works then contemplated and since executed. Instead of continuing,
| however, the eystem of small and low chimneys, and adding to their
- nuwber, the plan came to be considered of raising one single chimney

atly large and lofty to receive the flues from all the furnaces, am‘
rful column of heated air to work these, and any contemplated
re effectual manner than hitherto, and so as to super-
iy addition unnecessary for a long period,
the magnificent

t was about the year 1848, owing to the extension of the works, thag |

example, acting on a square tower, we have onl
the same diameter, which is most malerial, :

moulded to the circle, can be built and bound together with all the -
of the arch. On the lower part of the building, again,
posed, 111 to be built of stone, the square and pedestal form are preferable,

Secondly. The building being inlended to be 300 feet and npwards in
height, the question arose how far the ordinary brick could withstand the
Emum arising from so lofty a column. This difficulty was provided for

y the increasing thickness of the walls of the chimney from the top
towards the bottom, whereby the incumbent pressure being distributed
over a larger and larger surface in descending, was diminished in g:opnru
tion. The whole height from the foundation to the top is 341} feet; of
this 77} feet are occupied by the foundation and square pedestal of nm
and 264 feet by the brick-work, the thickness of which was diminis
towards the top by five successive steps. The upper division extended 83
feet down, and was 15 inches thick, and the internal diameter 11 ft. 4 in.
at top ; the 2nd division 58 feet and 20 inches thick ; the 3rd, 48 feet and
25 inches; the 4th, 40 feet and 380 inches; and the 5th, 35 feet and B35
inches thick, and internal dinmeter 20 feet. On caleu the weight
aud pressure op each of those divisions, on the first it was found not to
exceed 4} tops on each square fuot; in the middle it increased to 7 tons,
and at the base it i to 8 tops on each square foot. The strength
of ordinary brick being estimated at from 20 to 30 tons, the work secmed
within the limits of safety; but on finding that a composition brick could
be obtained in the neighbourhood, from the brick works of Mr. Livingston,
of Joppa, of much superior strength, Mr, Buchanan strongly recommended
these, and also suggested experiments on their strength, of which be
would give farther details on another evening, but found the first specimen
tried bore at the rate of 440 tons to the square foot, a degree of strength
almost incredible in such materinl. The results of the other experiments
were somewhat similar, and all such ag to set at rest any fears of the
result, In regard to the sufficiency of the foundation itself, although this
sustained the whole mass of the building, amounting to 4000 tons, yet the
weight being spread over the entire area of the solid base, 40 feet square,
it did not exgeed 2} tons to the square foot. .Aiud_the material consisting
of very hard till or blaes, of pretty equal solidity throughout, this ap-
Feared to form a good sufficient foundation ; and in order to be per-
ectly secure, the building at one of theangles was carried deeper than
the rest, to obtain the same hard and solid bearing throughout. The result
of these precautions, it is mow very satisfactory to observe the structure
standing perfectly upright and entire, withont o crack or flaw of any
description to be found in it.

The next object of importance that came to be considered was the effect
of high winds on the building, From exper_h?;.nu, it was calculated that
the force of a storm or tempest is equal to 12 1b. on the square foot of sur-
face directly exposed ; a great storm 181b,, & hurricane 301b., and one
capable of tearing up trees and oversetting buildings, 501b, There is no
instance, however, of such a hurricane occurring in this country, and we
are quite safe in agsuming 401b. per foot, or 90 miles an hour, as the
utmost power of the wind in this country. The French engineer, Fresnel )
in an interesting memoir on the stability of the lighthouse of Belleisle and
varions other lighthouse siructures compared with it, has assumed the
force of the wind at 55 Ib., agreeing with the estimate of another engineer,
Navier; but this is evidently much beyond the truth, and the effect was
to bring the gas-chimney in l;u:la below the zero of Etability, although it
stands as %:t quite secure. Consider only the human body, which
a surface from four o six feet square. Such a force of wind would be
equal o a pressare of from 200 to 3001b,, and the power to overset at
least equal to 5001b,, which no ove could susiain for 4 moment, and even
the ordinary inclosure-walls or chimneys would be immediately

by it. Bes pears from observations of wiod ganges, and partica-
la,;lg of oue by r...ﬁdio of this city, that mmmﬁm indicated on it
for several years was only 14}1b.; and another gauge, kept fo

years at Granton Pier, and now at the Observatory, never mm 0
than thi at Granton Oth and 27th of April,
B e iy

what ever ek
Another ~must be kept in view, that t




ney, even in high winds, is remarkable; and while the old , which
is not half the altitude, is seen oscillating by the naked eye,
it is difficult to detect the smallest movement in the other b:

telescopic observations with the theodolite. It is only in a violent gale,
such as occurred ou November 7th, that even a slight degree of oscilla-
tion could be distinctly observed. And when we coosider how very usual
it is for structurés of this kind to oscillate in high winds(aud even some of
the es, which are of a more solid character, are not exempt from
it), it is a strong proof of the strength of the work. )

Drawings were then exhibited, and the comparative stability caleulated
of the small gas chimoey, and of several ¢ chimneys here and in
France, all which were considerably below the present, and the French one
pronounced by Fresnel as showing great hardibood—also the relative pro-
portions and heights of some lqhuwm. and lastly, a comparison was
made, and drawings exhibited and described of the great chimney of St.
Rollox, 465 feet in height, and consisting externally of a single cone taper-
ing from the base to the summit, but not quite regularly, 41 feet in diameter
at the base, aud 13 at the top. The walls are in five divisions, increasing
in thickness from top to bottom.

Another source of danger to be guarded against in these chimneys is
the intense heat which often arises from the furnaces, and the powerful
draught of the chimney. As a protection, an interior tube or chimney is
generally built of brick m&hﬁlﬂr of the outer chimney, and on
the effects of intense heat may expended before it reaches the main
exterior chimney. . This is very effectual, but still the heat is t in
issuing from the inner chimney, which should not be carried too high.
In the present case, the inner chimney, 13 feet dinmeter, and lined with
fire-brick, rises only 70 feet, and the walls of the chimuney being then
35 inches thick, present great resistance ; but a8 an additional precaution,
he recommended near this part, hoops of iron, which have been carried at
intervals of 35 feet ull the way up within, and inclosed by the brick-
work, so that they pre not visible.

The only poiot remainiog to be considered, and to which Mr. B.s atteu-
tion was particularly called, was the .expediency of protecting the build-
ing by a lightning conductor. He had formerly,when the old chimney
was erected, been consulted as to this, and considered it unnecessary, the
height being moderate, and doubts being then entertained of the eflicacy
or expediency of soch instruments. Much, however, has since been
added to our knowledge and experience on this subject, and on the bene-
ficial operation of conductors; so that he had vo hesitation, the altitude
also being so much greater, in recommending it. But having requested
to be favoured with the views of a friend, and high authority, Professor
Faraday, he gave an extract from his letter as follows :—* The conductor
should be of §-inch copper rod, and should rise above the top of the
chimney by a quantity equal to the width of the chimney at the top. The

s of rod should be well joined metallically to each other, and this is

er m;wmbl'm‘ﬂls the ends into a copper socket. The con-
nection at the bottom should be good ; if there are any pump-pipes at
hand going into a well they would be useful in that respect. As respects

leetrical conduction, no adv. v is gained by ex ing the rod hori-
zostally into a lhpwmh-:mu&m ) ,mm section is the
essentinl element.* - There is no occasion of insulation (of the conductor)
for this reason. : A flash of lightning has an iutensity that enables it to
eak throy “a:hww;m miles of_alr,-and_t)p;mh'e
f 6 inches n length could have no power in pre-
its leap the conductor were not
| away. Again, six inches or one foot is so little that it is
to nothing, A very feeble cletricity could break thro
: ‘wﬁoﬁld not break through five or ten feet coulc

have no insulated masses of metal. I, there:
be coonected metal-

elec

the chimney, each should

better, i ipapceitn p
kpow of any case ﬁhﬂ&ﬁ\iu.
ven th _nif;l t canse hurm if the lig
The rod was construeted néarly aceording to these ¢
copper, and the effect of it was very remarkably exem
progress of the work. It was carried up regularly along
and daring storms, or a very electric state of the atmosphere, the el
fluid was distinetly perceived rushing down the rod, by o sing
from a tremor or vibration into i
es throungh which
ing, nod during these times the workmen were by no
ing too near it, but no harm ever occurred to
work of the chimney was commenced
the 3rd of June, 1845, and during the
work of the pedestal was compl
the spring. The brickwork of
May, 1846, and proceeded rapidly during the sommer,
all the materials were taken up in the inside by means of
working at the bottom, and winding a rope over a b
over a pulley on the top of the building, the materials were raised
greatest facility ; and it was ourieus to observe from
g, and the workmen
the great elevation to which they at last attained.
a very simple apparatus, by which the stage
was raised by successive lifis, as the building rose iu beight.
The contractors for the mason-work of the stone pedesial
Gowan, and for the brick-work of the stalk M

their work; and it may also be mentionec _ arcide
any serious nature occurred during the execation of this great

Several observations still remained to be made on Part 1L
ht of the chimney, but were deferred to anot

_"{‘ y

ylor’s paper, to give time for the distributivn
Thaoks voted to Mr. Buchanan.

noise given out
thrown, by a ki

e piay o 1

course of that se:
d the work allowed
shaft was commenced on

tower the work

Sir John Rennie and Mr., Brunel, at the
have made their report on the
Girder Bridge, over Joiner-stree o
which contains their joint and
as constructed, was insufficien
one of similar construction.—Mr. Barlow, the
addressed a letter to the 7'imes, stating
with the above report; and that he does
ither inecorrect or obje
to kick over the

Londan-bri
ot ok o M

principle of the bric
advise Mr, Barlow
quiet and make the best of a bad business.
to hear the result of the _
:‘i:.g Mr. ciBm'}cmr'n ::aint;nt n:u%e {2;“8 the
e, and begged that he w
girdars ind the §
d the
tooke;'fnce three weeks since,
P If Mr. Barlow wishes to
we advise him not to conceal any similar info
upon it that a fair statement does more good t}
Portugal boasts of her first
from an English facts

10 tons’ dead weight laid
result of the ex; e

we have not been favoured w
to stand well in his

‘The third number of




cct of the Bosed, was 4
ﬁte“b«m mdmnod by Mr, Edye, and are nuw e
| at an enormous expense, The world w
: ﬂ\ne men mtuﬁknp themselves to 1 celebrated civil
er, Rendel, and --mmes rendered his-
by their gfeat. worka, and wall nut fail to remember the
: adage, ‘ Fools rush in where fear to tread.’
ke Tha first stone of the new basin dock, according to the a\dmirﬂ?
i was laid on the 20th, without form or ceremony ofu?r kin,
- It was characteristic of the abortive plan; and with so untimely a
birth, we cannot help prophecying that this Somerset House mfant
will never live to be reared.”—Our contem continues: “We
notice with great regret the report that the caissons at the new
& lnﬂ spoiled steam basin and dock works at Keyham have faile
_ 80 much was said of their admirable porf‘eetmn
ui!lity when tried the other day, and of the inventor, Mr. S cau?
Assistant Director of Engineering Works at the Admiralty, e,
whole design looks very much like a gigantie blunder, at the ex-
B pnnde of some 20,000.; and now it is said the alty depart-
- ment are endeavouqng to make Mr. Fairbairn, the contractor for
f-‘-f, ‘building the caissons, responsible for the design as well as for the
- construction of them, Thus, if the caissons had succeeded,
the wiseacres of Somerset House would have assumed all the
credit; but now that they are likely to fail, or have not suceeeded,
 the eyntractor is saddled with the onus of the mistake.”
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of Red-street, near Neweastle-under-Lyne, Stafford, mine

Hodgkinson,
improvements in furnaces or apparatus for smel ores and minerals, and
g of irnn‘—Nnmh:& tog

Emile Warmont, of Nmiuy. Seine, !m. for improvements in dyeing wool
and fibrous materinis and fabrics,—~November 2,
o Sl hristian Davidson, or‘l'aldlnl Kent, brick maker, for Improvements in lime
and. ns and furnaces furnnces,—November 2,
. of Kidderminster, fi , for impr ents in sizing paper.—No-

teman, of Upper-street, Islington, cooper, for improvements in l!b-lmh.-
o Shu of Weodslde Tron Works, Dudley, Mhnpmnulauwm
Jwﬂuu wmahm«mnmawmmgmmm
! in carriages. (A communication.)—November 2,
cm of Salford, engiveers, and Ferdinand Haselowsky, of Ber-
W for improvements in machinery, for washing, steaming, drying,

ﬁm.—u ber 2.
%m nna,

engineer, for certaln improvements in weav.

, accountant, for lmpmﬁ ‘in stoves and fur.
mm-. ~November 2

n;u,m! ﬂanm

n
Cheethnm, Rochdale, Iﬂlelihl' machine- 5, fio) 2
um;: cotton and other fibrous materials &rbgl.:u

nﬂu‘hll
engineer mmun.ummsu.uuomm
mm’m-t:m in wheel carriages. (A communication.)—Novem.

for improvements la
ovember 7.
for certain lmmll in

%"-f mioation.) Mo
 Cocen ,;m::

Bt e

“at tha idea of

£D IN ENGLAND wrom Novemser 2, ro Novemsen 21, 1850,

- Hsndsworth, Warwick, ngineu. for improvements in machinery for loading and a

—November 7.

‘engineer, for improvements in the m of

ber
mumm.u chester, ufacturing chem MM‘ )
mchnofﬂmmdml;lnamu:':ﬂumt:sbun‘::'w m
o P m.mlgll;&u. tvl!oqin-:r and Her apppu,u

(R en §

ents in electric telegraphs, nnd in u;,mmm

Henry Medhurst, mlmr, in the employ of Messrs, Shears and Sons, of Bankside,

wark, foyimprovemen ﬁ“ meters.—November l

Etlmellmn,o(mms;. ichael, Parls, gardener, for improvements in the pre.

paration of certain alimentary substances for the pmvhlnulngeof ships and

Nlrlnin. bl“ndlg.l.hwmwhm the suid substances are required to be preserved.—
ovem

‘John Bull, of Ashford, Kent, engineer, fw improvements in applylng heat to bakery’

O"H““d .p shipbuilder, for improvements in steam
enry " n -
nnglnuﬁ,un of shl;ps and vessels.—November 12,
lenlohndm mmd, Middlesex, engineer, for improvements in

ndrﬁ’? pyem

:.:a':‘u.”""‘or cu"‘"m"' "f.:“.."‘"’”m' prevonetts b s b o
many t rovements mucl or i us
the manufacture thereof.—Novem - f R
Thunn Shore, of Exwich, Duw, miller, for an improved method of dressing dour,

ovember 14,
nnbnt Howarth, of (1, Chapmun-street, Oldham-road, Manchester, for improvements
iu machinery for rlhln; a nap on cotton, woollen, silk, and other fabrics.—November 14
braham. » of Frome, Somerset, machinist, for certain improvements in looms
for wurl w—November 14,
ant In her M

nrld&lhu.of" t

1441

's navy, for &
amongst other

oseph Conrad Baron I.lnbhu'hur. of Paris, France, for improvements in blasti
tllo in working marble and stone, and in preparing ucts therefrom.—Novem N.
yof !‘arll, France, gentleman, an iwpwnll apparatus thrwa. s
ducing I.Ilhu-ﬂmhr

Thomas Coats, of Ferguslie, Paisley, Renfrew, Scotland, thread manufacturer, for
certain | inm In turning, meuug. nnd lhupln. wood und other muterinls.~No.
vember 16,

Joseph M Limponl. hnmur. rice miller, for improvements in machine
and apparatu; otherwise tresting rice and other grains, seeds,
farinaceous wmhr 16.

Thomas ora Andnr'n-qm, dl‘dlnhr;h. printer and pnbmher.nnbo
Caledonian Mry certain improvements in electri llI‘p!u. wl!cb
ma-:a‘mnumhumm&n. magaets and produciog electro-magnets.—No.

5 Laird, of Liverpool, Lancaster, merchant, and Fdward Alfred Oewpﬂ.

- charging ceitalu descriptions of cargo in shi udothumu,udlnthl
nﬁ&eht—ﬂmnhrlﬁ. -
Juhn Hosking, of I , Middlesex, englneer. lnr?hrhmlummmu in valves

.ﬂllnhl:up and also in to regulate and flow of water
dr:nwm
Thomas Duron,

— November
of Windsor Bridge Iron Works, Pendlston, near Manchester, Iau-
caster, eglnur. ll_’_r gﬂn
one line of rails to an
stances, and for

and & for moving engines from
mbﬂw
Paul de Tolstoy, of

%?Munﬂnuh.
General in the service of his Majesty the :
Russia, for improvements in dredging machines. (A comm ovember 19,
“th’t’uxnm.o?unmm Lancaster, WWWWPM !
nmuhm‘ ’Slmmnlnuon}—rimn.
Eu‘ﬁ-bh“ to the coatin bt of wood, mwl.plu lndutlw :
e bhpnumdl‘mm' decay, thhhmgmun

ok M.“ﬂn‘ﬂ?&“ .Iig lnpmmnh
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bsorbent power and water contents of chalk,
Ansted, 203
cademy of Sciences, Brussels, 207
Adams, on railway carriage springs 117,

delaide chambers, Gracechurch-street, 376
Advances and repaymeuts on Irish railways, 171
Aerostatic projected bridge across the Channel, 884
griculture and engineering, Thorold (rev.) 26, 78
gricultural buildings, improvements in, 355
Air and water in towns, Dr. Smith on, 205
ir spring hinge for doors, Beattie's pat., 175
Ibert (Prince) plan for purification of sewers, 193
Algeria, Burvell on public works in, 355
l:!ml‘&Wl of level of water in chalk formation,
American antiquities, Clegg’s lecture, 74
nalysis of proportion applied to architecture,
Cousins on, 106; Purdie on, 174
iAnalysis of well water at Royal Mint, by Prof.
Brande, 108
Ancieot architecture of Scotland, Billings on, 28
Ancient city in California, ruins of, 160
Ancient Gireece, Prof. Rangabe on, 289
Anemometer, in ng, Osler on, 308
Angell, on life and works of Vigaola, 79
Auted', on ehsorbent power of chalk, 208

Ansted’s elementary course of geology and mine-

Am th md.,
33, 72 ; Athens, 200, 242;
Central America, 743 'Celiio, 75 3 Ching, T8
Egypt, 1; Etruria, 145 ; India, 87, 39 ; Jewish,
193 Pelasgic, 109; Phoenicia, 83;
305,837,869 ; Rome, Falkner ou, 69
Aunvil, Nagmyth’s impmnnu&m
inudo ‘r:? | 'ﬁm -lll':; 368
3 Ll
 Arches ﬁ‘ow ou{-hon:’ 201
Institute of British, 23, 39, 69
79, 104, 123, 128, 153, 169, 215, m,’:'n, 249 |
785 Fresident’s conversagione, 205
e  Royal Institate of Brivish, on cements
W“WBW , 28
_ w‘) and engineering, do"u&dnry
i, Wd%m 156
» chapel and school, Jobson (rev.) 350

1

Architecture, Clegg’s loetnr on ;-
I ¥ y

V. foundation of Rome, 145
V1. of Greek architecture, the three orders, 177
VII : fortifications, o, 200

Greek domestic

'I{I.. Parthenon,
architecture, 242

IX. Rome: five orders, , temples, sepule 805
X. Rome: roads, aqueduets, Tors, Daailion, -nmn-
tres, clrel, theatres, thermm, triumphal arches, 387
X1. Rome; domestic architecture, 360
Acrchitecture, Edmeston on poetry of, 217
Ar(ohh)nlnn, Garbett oo principles of design in
rev,) 114
Architecture, German, 248
Architecture, Gothic, Laker on the curve of, 865
Architecture, military of Great Britain, Harts-
horne, 218
Avrchitecture of southern India, Fergusson, 39
Architecture, Romanesque, Edmeston, 842
Architectural association, 217, 342
Architectural publication society (rev.) Part, 1.,
187; 1I1.,283
Arﬁh;}!u??;d remains of the Roman provioces,
Al’cllileclﬂngnl sketches, T, C. Tiokler (rev.) 136
3

234,
Arctic expedition, fittings for, 208
Armsirong, on hydra pressure applied to

cranes, 204
Artesgian well at Sonthampton, 67
Acrtificial breakwaters, Findlay on, 143
Artificial stone and terracotta, Fowler, 215
Art, application of, to public sculpture, Puark, 872
Art in Munich, 367
Art on the Rhine, 867
Arts and sciences, electricity applied to, Highton,

25
Arts, Royal Scottish Society of, 21, 70, 106, 174

280, 8398
Arts, Society of, London, 25, 105, 200, 206
Asia Minor, Pe remains, 109
Association, B 289, 828
Assyria, architectare of, 83 "
A?g;h, geulpture and architecture of, Smirke,

S T ety on g i
locity of, 800 .

Atmosphere of rooms in tropical climates, Smyt
on cooling of, 209

Aubuisson, on motion of water in pipes, 150,162
874

Aull:rh:‘rrim for locomotive engines, 207

Axles, railway, deterioration of, McConuell, 125

Aylesbury, plans for supply of water to, 207

B

Bank, Whitby, 284 ; York, 312 ; Darlington, 380

Bannister’s pat. boiler tubes, 230

Banqueting house, W hitehall, Hansard’s measure-
ments (rev.) 48 i

Barlow, on permanent way of North Midland
railway, 204

Barrages on river Seive, 855

Barrow monument, Ulverstone, 183

Barry, presentation of gold medal 10, 208

Bashforth, on oblique bridges (rev.) i71

Bastia, new harbour at, 335

Bath of Charles 11., Newgate-sireet, 348

.| Beams, elastic, Cox on impact of, 156

Beardmore's hydraulic tabies (rev,) 233
Beardmore’s plan of new streel and sewer (rev.)
822

Beattie’s pat, spring hinge, 175, 205

Beautiful, philosophy of, Cousins on, 106 ; Purdie
on, 174

Bell, on architectural remains in the Roman pro-
vinces, 378

Bermudas, cast-iron lighthouse tower, 105

Berne, Mr, Stephenson at, 844

Billings, on ancient architeciure of Scotland, 28

Birkenhead docks, progress of, 172

Bishops’ rock lighthouse, 42, 108

Blackfriars and Westminster bridges, failare of,

814
Blackfriars landing pier, account of, 69
Blast furnaces, Budd on gaseous cscape, 207
Board of health report on water nppl{,m; W
Napier’s report to Board of Heal
supply, 302
Boats, Laird’s sectional galvanised iron, 286

1
Boiler explosions, 150
Boiler, How's gnt. salinometer, 150
Bd}er,!lom-m.l_ﬂ

Bogs, Hemans on consiruction of railway over, :
07
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Mi!lnhﬁlph,lﬂﬂ

Brick hﬂﬁw& Gomns, Fowhr on nedjqnl.

m-nuklu nuehhu Hart's, 1756
Bricks, hollo ;
Bum, vitifed, Elliot¢s pat, 231
e at Oliﬂon. Motley’s proposed, 236
Britaovia tobular, 21, 42, 271, 277, 818,
326; opening of, 144, 361
in Amrlcl. Roberts on, 268
‘Bridge, Joioer-street, failure of, 890, 800
lift, on Brighton railway, 178
Bridge, oblique, Bashforth (rev.) 171
over the Rhive at Cologue, 818; award of
zes for designs, 834
plate-iron girder, Camden-town, 861
pontoon, Dublin termious Midland Great
estern railway, 174
Bridge, suspension, across the channel, 334
Bridge, suspension, at Kieff, 45
Bridge, timber, on Lynn and Ely railway, 70
Bridge, Westminster, new, 94
Bridge, wrought-iron, South Wales railway, 176
at Paris, security of, 367
Bridgﬂ Blackfriars and Westminster, Stewart

ou.s'}

Britannia and Conway, Buochavan
E. Clark on (rev. z 277, 826
Buchanan's account of the raising the

and Conway tubes, 21

'Bridpu. tubular iron girder, Buchanan, 21;
Clark, 1277, 826; Dempsey (rev.) 48; Fair
bairn, 142; Tate (rev.) 318

Brldpw ter Houae, 177 -

tubular bridge, 21, 42, 271,277, 826 ;
m of, 144, 361
ia and Cunway bridges, Clark (rev.) 277,
ﬂueham 21
nrm;h architects, roy#l institate, 23, 39, 69, 70,

104, 123, 125, 153, 166, 150, 205, 215, 218,
. 221, 349, 812, 378
pdeddeag s conversazione, 205

- British architects, institute of, on cements and

~_ stuccoes, 332

British association, 280, 828

British museum, project for enlargement, 264 ;
iron railings for, 336

Britton, on wwers and spires of medimval period,
159

Bl'ﬂulﬂﬂlﬂ)d'l pat. covering for railway wagons,

Bnml (8ir 1. M.), memoir of, 18
Bruoswick town hall, 281
sels mdamy of sciences, 207
on chimney of Edinburgh gas works,

308
Buchanan, on raising the tubes of Britannia and
- Conway bridges, 21
Bnubum,on strength of materials, 21
Buchanau's valve for waterworks, 831
Buckle, o» life aod mm:tions of William Mur-
dock, 386
‘Bucknall's water meter, 289
Bodd, on value of waste gases from blast fur-

naces, 207

Bnildh; for the exhibition of 1851, 207, 209 ﬁ' 1,
853; construction of roof, 848

Buildings and monuments, Godwin (rev.) part vi,
187 ; part vii, 283

Buildings, fire-proof, 26

Bw‘nn on the mwausoleum of Hadrian, 158

Burn, on practical ventilation (rev.) 203, 231

Burnell, on the improvement of the Bouw, 855

T .
7 Bm-fq

mmmls

y in. 161
improvements in railway polnu and

(.‘hlifmnh, miuolm

Campbell’s
crossings, 270

Capal between the Atlantic and Pu‘lﬂu, Lloyd

on, 19

‘ Canal between the Seine and Rhine, 861

Canal, Caledonian, report of commissioners, 287

Canals, navigable, D. Stevenson on, 165

Cardan’s filter for sea waier, 255

Casks, iron, Da Costa’s pat,, 16

Cast-iron,Cox on hyperbolic law of elnticity of 200

Cast-iron, experiments onthe sirength of, R. Bte-
phenson, 194

Cast-iron hollow voussoirs to arches, 201

Cast-iron lighthouse tower in the Bermudas, 105

Cast-iron lighthouse tower, Saugor island, India,
809

Cast-iron, Wyatt’s patent coating or glazing, 231

Cathedral of Strasburgh, Goethe on, 815

Cayley’s (Sir G.) hot-air engine, 105

Celtic antiquities, Clegg's lecture, 75

Cements and stuccoes, Knowles on use of exter-
nally, 221 ; review of, 332

Central Amnaa, Clegg’s lecture, 74

Chairn, railway, Torkington’s pat., 230

Chalk, absorbeul power and water contents of,
Ansted, 208

Chalk formation, Clutterbuck on water supply
from, 70, 104 ; Tabberner, 98 ; Prestwich, 265 ;
Pym, 183 ; Homenhlm, 67

Ohamhen; Adsimda, Gracechurch-street, 376

Chambers’s patent railway wheels, 200

Chapel and school architecture, Jobson (rev.) 850

Chapple viaduct, eastern counties railwt.y, 1.?2 .

Charcoal from peat, Vignolle's pat., Ill' :

(Charles IL. baths; Newgate-street, 348

Chatmoss snbsidence by drainage, 203 ?

Chatsworth, Victoria a house, 824 f
Chemical composition of rocks of coal formation,
Taylor, 803

Chester, new railway station, 385

Chimney of Edinburgh Gnuorks, Bnchaiun, 308

Chimneys, Watson on construction of, 334

China, legg s lecture on architecture of, 78

Ohromatic stereoscope, Sir D. Brewlte.r, 70

Chubb, on locks and keys, 178

Circle, pew method of squaring, 171

Civil engineers’ institation, 19, 41, 69, 104, 141,
172, 203, 397 ; anoual general mmtlng, 203
award of prinl. 20; president’s conversazione,
205

Civil engineers of Ireland, 26,106

Clark (Edwin) on Britaonia and Conway bridges,
(vev.) 277, 826

Claudet, on diamond for cutting glass, 206

Clay, London, basement bed of, 108

Clegg's lectures on architecture, 1, 83, 78, 100,
145, 177, 209, 242, 805, 337, 369

Clifton, Motley’s proposed bridge at, 236

Clutterbuck, on water supply from chalk forma-
tion, 70, 104

Clyde natigl.tion. interruption to, 366

Coal-mines’ ventilation, Shedden, 28; Ritchie, 259

| Coal mines, West on explosions, 807

Coal formation, Taylor on chemical composition of
rocks of, 308

Goating uhipa’ bottoms, Yule and Chanter’s pat.,

Ooll‘erdm at Grimsby docks,
Collieries, Btruvé on mﬁllﬂou 307
Colo;na bridge, 818 ; award of prizes for designs,

Ool Jopling the entasis of, 161
Oool}‘:%i‘:’dm :f oe:nen, mnnil - i
urrey drainage, 100
| Commission of
mw" on the lpphc mdimh
_railway structures, 495 84, 115, 181

‘Dublin railway pontoon br 174
plan | Dwellin Y e

ratus, i 2
Coon’s n’:::-drﬂ.llu machine, 72 i
Copyright in design, Tarver (rev.) 187
Corn magazine, omgeorgienk, 241
Costa (Da) patent iron casks and vessels, 15
Cottonian and Plymouth library, 816
Oou‘ ving for railway wagons, Brotherhood's pat.,
144

Cowper, on printing machines, 205

Cox, on hyperbolic law ofaluumty of cast-iron,
296; on impaet of elastic beams, 162

Ounn, Fairbairn’s tubular, 332

Cranes, hydraulic, Armstrong on, 204

Croton agueduct, New York, 269

Cubitt (gv:liiam) inaugural addun, 41; coover-
sazione, 205

Cultivation and maoufacture of sugar, Leon, 25

D

Dall's acid and liquor pump, 240

Darlington national provincial bank, 380
Dashwood, on elliptical wheels, 172

Davies, on roof of Westminster-hall, 251
Davison, on elliptical wheels, 182

Davy (Dr.) on incrustation in steam.boilers, 201
Decorated window tracery, Sharpe (rev.) 46
Decorative desigp in furniture, 137

Defries’ gas bath, 336

Design, copyright ln, Turner (rev.) 187
Devonport mechanics’ instituie, 340 -
Devonport, steam-docks at Keyham, 207, 400
Diamond, Claudet, on properties of for cutting

1 " glass, 208

chtmn}lr’ of architecture and engineering, Weale

17

Discharge of water through pipes, Hale's expe-
riments, 16; D’Aubuisson, 130, 162, 874

Dilinfectauu, Dr. Wilson on, 106

Dock, opening of a new, at Portsmouth, 836

Docks at Birkenhead, progress of, 172

Docks, Grimsby, cofferdam at, §

Docks, dry, United States, 207

Docks, Hartlepool, 836

Docks, Victoria, Woolwich, 866

‘Dockray (Mr.) testimonial to 72

Dodgson, on overshot water-wheels, 253

Dodgson, on wave principle in shipbuilding, 302

Domestic architecture of the Romans,
lecture, 369

Donaldson, on glass manufacture for architectural
purposes, 24

Door, air spring-hinge, Beattie's pat., 175, 205

Dc;’uglu s machine for mortising and burms tim-

er, 22

Dover harbour, 26, 27, 366

Dover market and museum, 257

Drainuge and subsidence of Chatmoss, 208

Drainage of the metropolis, 138, 176, 108

Drngmga;’ of the Sorrey side of the Mpoih,
100

Draining and watering of land, Smith of Dean-
ston on, 67

Duin pipes, Hale on discharge of water .tln'ongt, ,

Duw on dedugctions from meteorological observa-
tion’s, gﬁ. 845

Drew, on instruments ompiond in IIMO')
ol:urutionn 220 e

Drilling mchlne, Coon’s, 72

Druidical antiguities,

75

of the labouri dl-uim
Psor:poon(r?r. '
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128,
176
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Elasticity

Elusticity of solids, Rankioe, 204

_ Elusticity of vapour of mercury, Mlu. 15
“Electricity and heat as moving powers, Petrie,208
Ehetrielty, Hm on hppllﬂlton of lo sciences,

.Elalt‘rlnily, Petrie on the dxnunh oqulnknt of,

Electric telegraph, Brett's,

Eleotric lelegnph, E‘tm:lohr’n impro umentn, 208
¢ telegraph, Galton’s prin 234

Elins’s magnets, 331

Elliot's patent vitrified bricks, 231
Elliptical wheels, Dashwood,172; Davison, 132
Elsner, on galvanic aolderlng, 334
Eugine, blowing, Slate’s, 275
Engine, condensing, Smith on, 278
Engine, hot air, Sir G. anley 8, 106
Engine, hydraulic, Murton colliery, 175
Engineers Civil, Institution, 19, 41, 69, 104, 141,
172, 203, 307; president’s conversazione, 2056

Engineers of Ireland, Institution of, 26, 106

rs, interference of railway board with,104
Enginuu Mechanical, Institution of, 117, 120, 273

]

Ens‘inur‘ing employment, 26, 78

Engineering progress, Mr. Cubitt’s address, 41

English patents, lists of new, 32, 72, 108, 144,
176, 208, 240, 272, 804, 336, 400

Engraving on ivory, 272

Enlargement of the British Museum, 264

Entasis of a columa, Jopling on, 160

Etruria, Clegg's lecture on architecture, 145

Exhibition of 1851, 207, 209, 271, 853

Exhibition building, construction of roof, 387

Ex drirm-nh on discharge of water through pipes,

e, 16

Experiments on iron, 198

Experiments on lateral strength of stone, W.
Stewart, 269

Experiments on the strength of cast-iron, R. Sto-
phenson, 194

Experiments on the strength of iron for railway
structures, 49, 84, 114

Explosion at Seaford, 833

Explosions in coal minel, West on, 397

Explosion of steam.engine boilers, 160

Exposition of French Ldlllll']f in London, 10

Extension of patent for screw propeller, 108

¥
Failure of girder-b . Joiner-street, 890,300
Fnubuirn{ on tubular bridges, 142

Fairbairn’s tubular grane, 832
Falkener, on Roman antiquities, 69
Farm buildinga, improvements \in, 335
Farm draining and watering, Bmlth, 67
hyrer’s pat. ufzt'ilturi ng wheel, 206
wire, Smith’s nnmvmt, 175
mmﬁ‘,':a i f m:hem 1odia, 89
~ Filter for Cardan’s, 25
Filtering inhlu'lli'tns m, quim. 261 -
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Gus works in Great Britain, 271
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y 297
Gauge, tide, self-registering, 106
- ﬁf‘ illuminated ﬂdepugu, 106

Gelatine, p iphy on, M. Poitevin, 286

Geography of Great Britain (rev.) 186

Geological conditions of water-bearing strata,
Prestwich, 265

Geology, mineralogy, and physical geography,
Ansted (rev.) 202 -

Geometrical tracery, development of, Puole, 3562

German architecture, 848

Gelrmany, medimval brick buiklinp of, l"owlar,
28

Gibbons, on the ullon of the sea upon the har-
bours of Kingstown and Newcastle, 126

Girder bridges, tubular, Clark, 277; Dempsey
(rev.) 48; Fairbairn, 1456

Girder hndgn. plate iron, N. W. railway, Cam-
den-town, 360

Glsnahei metegrological quarterly reports, 246,

Glass manufacture for architectural purposes,
Donaldson on, 24

Glazing of cast-iron, Wyatt's pat, 231

Goddard’s prize model cottages (rev.) 322

Godwin, oo buildiogs and monuments (rev.) l”,
2338

Goethe, on Btrasburgh cathedral, 815

Gold wedal, presentation of tour. Barry, 208

Gordon, on hghlhonu in the Skerki channel, 252

Gothic architecture, Laker on the curve of, 365

Government u”ublie enterprise, 846

Grand continental canal, 361

Granite qum, of Kilmabreck, 836

Grant (Col.) on Indian railways (rev.) 136

Great rimn, military architecture of, Harts.
horne, 218 :

Great bull from Nineveh, 271

Great exhibition of 1851, 207, 209, 271, 353

Gmt exhibition hnlldjng enustruction of roof,

Gﬂm, ancient, Prof, Rangabe on, 280

Greece, Clegg's lectures vn architecture, 109,
177, 209, 242

Grimsby docks, description of enl'mlnn ]

Grooving and planing machine, Newton’s pat., 160

Guide to Ripon, Walbran (rev.) 48

Gyde, on wildew in paper and chemical satura-
tion of growing timber, 206

Gypsum, uru.lf on character and application of,
186

Hadrian, mausoleum of, Burgess on, 158
Hakewill, on modern tombs (rev.) 47 e
Hansard’s measurements of banqueting house,
Whitehall (rev.) 48
Blrbonro of ufu&:i. m 356
Harmounic ratio

ﬂgm, H"tmi
hrhourud 336
WM docks,
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son, 1904 e
. Im.mt.hnuwwu to arches, ﬂﬁ

Mr. Hay's | Iron

Tron nilmE

Iron :;fi’

.ihly. Pelasgic remains iv,
vory engraving, 272
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Btum.m
Hollow bricks, 127
golylnul harboar uf

on water from e

Horner’s for improvemen

Horticaltural buildinge,

Il:lluop.iltnl, York wnt;bl”u& ll::l 2
ot-air engine, 105

Hown l.lllinoueler,l“,.'

Hunﬁntlnn s method of nqwh
Hydraulic engine, Murton noﬂl-n
Hydraulic pressure cranes aldalchﬂq At
on, 904 i
Hyd
Hydraulic tables, Bmdlllnn’l.
H;mmr, ughu: Appdd "8y !ﬂi

0 &

Ice, Herschel on manafacture of, : "
Illumination and construction ni i
Stevenson (rev.) 232 :
Improvements in river Seine, 855 v
Improvements of Liv . Horner’s plan,
Inaugural address of e W, Cubitt, a1
Incrustation of steam- hnilen, Dr. J. m
India, Clegg’s lecture on architecture, 87
India, southern, Fergusson on architecture “ﬂ
Indian railways, 72, 141
Indian railways and Bombay cotton, Od_;l__-.sgq
rev}.lle S
Mgntion, D. Stevenson, 165 g
Innmute, echanics’, Devonport, 350
Tostitute of British smhnreu. 23, 39, 69,
123, 128, 153, 159, 215, 218, 221, m, 78
Institute of British Architects on ]
% stuccoes, 332 0 o o
nstitution of Civ EII(WI'I. &) ‘ln' wg 4 ,
172, 208,397; anpual general 2
president’s conversazione, 205 ;
Institution of Oivil Bn;ium of !nhﬂ '
Institution of Mechanical Engineecs, 11
273,275, 386 :
Interruptions to the urimuon of the d
loventions life of William Murdock,
Inventors, Turner’s connsel to (rev. )37
Ireland, Institution of Civil 5
Irish railways, ndmeaund upnnm‘n., :
Iron boats, uniud, Sy
Iron hﬂdgn over tha

at, 392
Tron. casks, Da Costa’s pﬂ.. 15
Iron, cast, e!uuclt, of, Cox, 296 i
Iron, cast, experiments on .muphof ﬂ

Iron, cast, lighthouse in the Ber
Baugor island, 309 m

Iron, ont, I;anny, on the qumlhﬁn\
tion of,

‘Tron, mc', Wyatt’s pat., 281

Iron, experiments on, 108

Iron, Nasmyth ?r
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- aod watering, by Mr. Smith of

8‘-} on railway m:?uv ) 170
porting the speculum of

-hﬁ.'!wwlh t. dn&l:;; 304

Lectares on archi 's, 1, 88, 78, 109,
145, 177, 200, 245, 805, 337, 369
cthhnﬁun lnd manufacture of sugar, 26

.wwd' Mr, Falkener, on antiguities of Rome, 69

Library, Plymouth and Cottonian. 816
Life of Sir I. M. Bronel, 18; Lieut.-Col. Robe, | M
20; Vignola, 70; Mr. Murdock, 816
‘Lift btidpon the Brighton nll!ny, 178
Lighthouse, Bishop's rock, 42, 108
thouse, cast-iron, in the Bermudas, 105;

island, 809
Lighthouse, hi.umry an! construction, A. Steven-

son, 282
I.i'hthoute, Skerki nhulnel. Gordon, 252
loi@htbou;:.n Swan oo *Iouuy of revolving l]lpl

ratus
mf-boue Chatsw. 824
new tents, 32, 73, 108, 144,
176, 208, 240, 272, 304, 336, 868, 400
Liquid manure, Smith on distribution of, 67
Liverpool, docks and qtu)rl, quarry from whence
-supplied, 335
Liverpool, Horner’s pln of improvement, 396
Liverpool railway station, iron roof, 106
Liverpool shipbuilding trade, 347
Liverpool water supply, R. Stephenson’s report,
190, 284, 257
Locks and keys, Chabb, 173
Lomotiu engines in Austria, prizes for, 207
, on communication between the Atantic
upd Pacifie, 10 2
London and Paris, statistics, 367
London clays, basement bed of, 108
London Society of Arts, 25, 105, 206
hndonslnu, Mylne's sections of (rev.) 338
'London supply of water, hist \ 28; projects
- for supply, Heuley, 64; adurlll.m. 65;
Watford, 66; Kingsion, 67; Wandle, 67; from
chalk formation, Homersham, 67; Clutterbuck,
‘70, 104 ; Tabberoer's lecture o, 98; Prestwich
on, 265 ; Pym, 183
Loudon lupply of water, report of Board of Health
on, 238 ; ”l;cn W. Nepier's report to Board of

Health
x.m;.m’ Porter's Goography of Great Britain
(rev.) 130

_ M¢Counell, on deterioration of railway axles, 120

M*Pherson, on preven water pipes burs
by frost, 881 » he -
i Elias on, 831
iron manufacture, Thorneycroft on, 172
and cultivation of sugar, Leon, 25
_m ‘worms, ravages of upon Southend pier, 19

Vo !lnn!m of Hmm

“ﬁ of, 21
ngum%mam,mw,

Medimval brick mau':.‘q Fowler,

!ladlanl towers ud Britton, 169
Memoif of Sir J, M. Brunel, 18;
J&q e vmm'?f’x’:;hgh pe g
vapour, ne, 15
Meteorological ubservations bmv oo deductions
ﬁ‘llll‘l, 800, 8345
Mauomlugiul quarterly upwu, ‘Glaisher’s, 246,

Mehormlogunl Society, 176
Mahomla;y, Drew on Mmp}qﬂ in,

Meleowlm, Glaisher's tables and|remarks, 246,

Melowoim of various places in England for
1849, 84

l.

large | Metropolis, remarks on drainage of, 138

Metropolitan sewers, receipt and expenditure ﬁu’
1849, 176
Me litan sewers, remarka on proposed plan
oms drainage, 100 ol
Mal.ropolitn street paving, Taylor, 141
mroliun water npply and the
th question, 97
etropolitan water wf- from chalk formation,
Clutterbuck 70, 104; Homersham, 67; Prest-
wich, 265 ; Pyll. 183 ; Tabhcrner, 08
Metropnlitn water mpply. history of, 28
Metropolitan water supply projects, Henley, 64 ;
Mapledurham. 65 Watford, 66 ; Kingston, 67 ;
Wandle, 67
Metropolitan water msrly—upoﬂ of board of
health, 288 ; report of Hon. W. Napier to the
board of lllll!h, 392
Mildew io paper and puchmt, Gyde on, 206
Military architecture of Graq Britain, Harts-
th:’. :u:llulie rchase uudnu
iller’s hy pu plied to
Morton's patent slip, 44 "
Mineral veins in the waters of the ocean, 72
Mineralogy, geology, and physical geography,
Ansted (rev.)202
Mines, coal, Ritchie on the ventilation of, 289 ;
Shedden ou, 23
goda} :otlalgu. Gfud?:d (u; i) 332
odel dwellings for workiog classes, Wil-on,
175; Roberts, 123; Scrope, 136
Modern tombs, Hakewill (rev.) 47
Mortising, tenoning, boring, and ripping timber,
Douglas’s machine, 22
Morton’s pat, slip, "Miller's purchase machine
applled 1o, 44
Motley’s proposed bridge at Clifton, 286
Munich, art in; 367
Murdock (Williaan), memoir of, 816
Museusm and market at Dover, 257
Museum, British, iron railings for, 836
Museam British, project for enlargement of, 264

N

Nasmyth's improvement in forging iron, 202
Numy!h's improvement of u:::uu ;dunpu,

Nnion 1 provincial bank, Darlington, 880

Naval n at Sebastapol, 207
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New street and sewer through London, Beard-
more (rev,) 322

Nmu:m;hnhgndgmvhgm 169

gntn:hl pat. ll;:llr boilers, 109
ineveh, great from, 20L . o,
Noaconformist and ‘school
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Obituary, Sir I. M, Brunel, 18; Dr. M, 144 ;
Lieut. Uol. Robe, 20; Mr. Robt. Stevenson
27t; Mr. Jobn Swindell, 235; M. huf
i, 285 ; William Iluﬂlukﬂlﬂ
Oblique bridges, Bushforth, 171
Observations, meteorological, Drew’s deductions

from, 345
Obnuc.rnuonn. Glashier’s quarterly tables, 246,

Opening of the Britannia bridge, 144

Op’o‘n timber roofs, Morris on structural pﬂnnlpln
9

Ordoance survey of Scotland, 347

Oroamental ironwork, 3560 -

Ornamentation of Au,rin sculpture, Smirke, 166

Overshot water-wheels, Dodgson, 253

Oxidation of iron, protection from, 71, 231, 272

P

Paint, zine white, 272

Panama isthmus, Lloyd on canal through, 10

Panama isthmus, railroad across, 271, 828

Paper, dry, photography on, Evrard, 286

Paper for tracing, 72

Paris, statistics of roads, 867 ; bridges, recurity
of, 367 ; gypsum, Buroell on, 185; improve-
ments in, 368 ; sewerage of, 367

Park on public sculpture, 372

Parker’s water-wheel, 68

Parochial registers, 208

Patents granted for England, List of —

Prom Novomber 24 to December 21, 82
From D ber 21 to Ji :u.n
From January J(tolhhﬂnrr 23, 108
FProm February 28 to March 20, 144
From March 20 to April 28, Il6
Pwmjl.yﬂlﬂtnnayn.sm

28 to June 20, 240
From gulm’g.'l to July 26, 272
From July 23 to August 22, 504
Pmlnmﬂummm!ﬂ,m
hnmﬂwwmbm-iﬁuomhr“
From October 24 to November 21, 400

Patents, Register of New :—

Boller tubes, Bannister, 280
Bricks, vitrified, Elliow, 231
OCasks, iron, Da Costa, 18
Glazing cast.iron, Wyatt, 231
Plaaing and grooving, Newton, 169
Railway chalrs, Torkington, 30
Railway wheels, Chumbers, 200
Balluometer, llor, 108
B e 0
tonm-boilers,
Stesl ufucture '.!ul.h, 230

Blnnum mmmn. 12

Paton, on ravages of insects upon Southend 9
Pavement at North- Western station, Enu:ln
squm. 141

charcoal, manufacture of, 144
Pelugic remains in Greece, Clegg's hehn, 100

Pemberton, on spirit level

Penny, (Dr) on quasatitative dmm of

IM|
Parmnunt way, North-Western railway, lw-
th, C s lecture on architecture, 38

8
Pwu.a :"u-u equlnhu dmdnﬂ
P-mumm Mu-uhgm, 4
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, opening of new dook, 336 Indian
Pmm““m“wmum’ lmiupmmhmainun:- st.lii.lsl
'Prhci hldduiphamhhoohn,w rev, Mlnymr.m
] P ( ) M o, W iv-lhm. a8
machine of the M E. Gowm, 205
P ngs of scientific societies, 19, 69, 104, 123, ":th_,,_n
l’a! “lll I“’ 1“’ I'”l x7’! “., ’l"; “ul m! V ' m a31
et b PG v.."?“m. s on, Wailer, 830
rofessional ju on, Unlmmmmm Shaw, 18
Protection of iron from oxidation, 71, 283, 272 PrEA
Prussian railways, 368 Rhive and Seine, proposed canal, 361
;ngic emelrnfi.u a}gd ih so;;;n(uut, 846 ;::lm. :rt on lho.OS:IV 0 "
ublic sculpture, Park on, ine, at 8; aw ]
Public works in Algeria, 356 for, u?dp i g Slate, Stewart on strength of, 269 RN, il
Pump for acids and liguors, Dall’s, 240 Ripon, Walbran’s pictorial guide (rev.) 48 Swith (Dr.) on air and water in towns, 205
Purchase machinery, Miller’s improved, 44 Ritchie, on ventilation of coal mines, 239 Suilh, on condensing steam-engines, 273 e
Rinnndunlh.mlunlmoa,m ,mhﬂhﬁnmwmﬂt 67
Mmal'arhndlmdm, s improvements in wire fences, 175 %
R Robe (Col. ), memoir of, 20 M’-MMN
g Roberts, on bridge-building in America. 263 | Smoky chimneys, memmﬂﬂdam
Railway arcade, Toole .& Roberts, on dwelling#of the labourlng classes, 128 | Smyroa steam four-mills,
Railway across the Isthmus of Puuna. 271, 338 | Roman antiquities, Falkener, 69 Smyth, on mltlltm rooms in W allmtll.l“
Railway axles’ deterioration, MoConnell, 120 Roman provincial architectural remains, Bell, 878 | Society of Arts, Loudon, 25, 105,206 .
Railway, Barlow on permanent way of North. | Romanesqae architecture, Edmeston, 342 Society of Arts, Scottish, 21, 70, 106, 165
Western, 204 Rome, Clegg’s lecture on architecture, 145, 305, | Soldering, nlmie. Elsaer, 334 :
Railway board interference with engiueers, 104 887, 360 Solids, elasticity of, Ruukine, l“
Railway carriage springs, Adams, 117 Roof of great exhibition huﬂdms, Southampton, artesian well at,
Railway chairs, Torkiogton's pat., 230 Roof of Westminster-hall, Morris, 249 ; Davis, 251 | South-eastern railway arcade ‘!'wl': ’2"_
Ruilway economy, Lardner (rev.) 170 Rooms, cooling of, 209, 822 South-eastern railway bridge, Joiner-street,
Railway over bogs, construction of, Hemans, 107 | Rope, for American railroad, 108 ure of, 360
Railway poiots and crossings, Campbell, 270 Royal ﬂ'” medal, pmemation to Mr. Barry, 208 Sonthend pier, Paton on ravages of teredo lmllil,
Railway pootoon bridge, Dublin, 174 titute of British Architects, 23, 89. 69,
Railway rope, American, 108 -m. 104, 128, 128, 158, 169, 205, 215, 218, 221, Bmhm Iudia, Fergusson ou architecture of, 39
Railway station at Chester, 335 249, 352, 878 Spanish steamboat bujlding, 399
Railway station, iron roof, Liverpool, 105 Royal Institute of British Architects on cements | Speculum of large telescopes, Lassell on, 351
Railway structures, report oo iron for, 42, 49, 84, | and stuccoes, 332 Spires and towers of the medimval puiod,m
115, 181 Royal Scottish Society of Arts, 21, 70, 106, 165, ton, 159
Railway traflic, receipts and expenditure, 71 174, 239, 398 Spirit level adjustments, Pemberton, 327
Railway tunnel at Sienna, 865 Rudimentary treatises—dictivnary of mhim Spriog hinge, Beattie’s pat., 175, 205
Railway viaduet, Taff Vale, 106 and engineering, Weale (rev.)17; history and | Springs, nilwng carriage, Adams, 117
Kuilway wagon coverings, 144 coustruction of lighthouses, A, Stevenson (rev.) | Spriog water, wich on ﬂm ﬂm
Ruilway wheels, Chambers's pat., 200 282; principles of design in architecture, | of supply, 265
Railways, branch, Bouros oo, 26 Garbett (rev.) lld, tabular iron girder bridge, ['Squaring a circle, Bnnuqm s uolr 'ﬁﬂ: A
Railways, East Indian, 72, 141 Dempsey (rev.) 48 Stanion Church, Northamptonsh
Railways in Ireland, advances and repayments, | Ruins of ancient city in California, 160 Steam boiler explosions, 150
171 Ryde’s surveyor's assislant in setting out slopes [ Steam boiler incrustation, Davy. 201
Railways in Pruesia, 368 (rev.) 238 Steam-boiler, Newton’s pat., 199
Railways opened in 1849, 1’0 Steam-boiler salinometer, How’s pat., 168
Bmtabo on ancient Greece, 2 Steam-engine, Bourne’s catechism of (rev.) N
Raokine, on elasticity of so 8 Bm-onglneu. condensing, Smith on, m :
Rankine, on elasticity of npour of wercury, 15 Steam.fleet, 72
Reflecting telescope, Nasmyth, 828 Salinometer, How’s pat., 168 Steam-haulage on rivers and canals, 208
Regenerative condenser, Siemen’s pat., 200 Sallandrouze’s French exposition in London, 10 Slum-plourvlhu'n pat,, 320 R |
Register of new paunu, 12, 168, 199, 230 Smitnr, measures for drainage of metropolis, 138, g::::ﬂ ploughing, 130 e o
Registers, manu ¢, Heath’s :
Report of m of l-!u!th on water supply, 288 Bmiury reform, ventilation as & branch of, Wal- Bloenp; wheel, Funr and ﬁ‘ binson's ﬂl 3 -
lhpm of Hon, W. Napier to Board of Health, | ker, 385 emocopu,e hromatic, Sir D. Brewster, 70
Sans Sonci, verandah at, 384 Stephenson gu strength of cast-iron, 194
mmm-moﬁw Canal, 287 | Saturation, chemical, of growing timber, Gyde, | Stephenson (R.) and Swiss railways, 341 1|
of commissioners on iron for railway struc- | 206 Stepbenson }onnm armw q
tures, 42, 49, 84, 115, 181 Saugor Island, cast-iron lighthouse, 300 190, 284,

282 Scientific purpuu, rewards for, 208 ! i Buumn (A.{l history, leﬂﬂ. uﬁ %_v
ge, 300 Scientific societies, proceedings of, 10, 69,104, _ wioation of lighthouses, 282 ki ,\*
mpkm;;'u supply of water to m, 141, m,ao;,m,m,m,m, 828, 358 | Stevenson (D.) on uav candls, 165 b
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