o=

e

Ly

C——

-

i

Py e,

— = —— = = e

o L AME————— e

TR T

L e e

-

B Ty ey

o o el L s

Tl

S
==

el LS

[

badl

L e

T T LT T

A -

o ———_—

140

thoueht, waa quite sufficient for the euliivation of slmost any erop
excent rice s and 1 king into actonnt the fiet that, in a large valley,
such ne the Hemaros, there must glways be u great variety of crops,
many of which wouli :JII]:‘-' g ire irrigation every twenty or thirty
days, it was evidont thot § alitre per gecond was & good dotation for a

gapal. This. 1n Ilr.;lb—'-. FricfLEUTL, :|r"--.-u'l--'3_l-- I --_|!l-i-' l-_--.-l pet geeand
for every 140 avres,  The (it pllow il in Indin varied, 1t wis bo-
lieved, from 120 to 200 peres per cubic fool per second,.  The d¢anon
fixed by Government for the Henares cannl was equivalent to 8s. B,

per irrigation of 450 eubio metres, and for the bsla panil, 2= 9id. for
ste, Bieine dioe bo L

thie enme q|_||"i|:|i|:|,' = the Jowor price, 30 the lotter ¢o

less expensive character of the works. Bome particulars of the price of
1

water in Spain were then furnizhed - _
Eeveral modes of measurine thoe water to be 5-!;|'!-‘,'|.-I| fo tho land-
ownera were then desenbed, including the system adopted by the
Muoors, the Milenese module, the plan followed on the Marseilles canal,
and anew method, by Livutenant Larrol, of the Tndian army, which
had been tried on the Ganges canal. The prineipal ohjects to be sought
in a modnie were, simplicily of arrangement of the dilerent parts, lree-
dom from friction or any similar derenging cause, constant dischargo
1|_'|'|||_|_-|_' "'-:”."‘..:“:—r\. Illl"l"". f !|.i il COLEE, N syt measure of Ii:_l_:.!'“l_-.'. .I"
wiag of -,_:l'--..'. importance that there shoulil be no conccaled machinery,
g 1d alw that the measure should be capable of being easiiy inspeeted
by the Inndholders,  The module adopted on the Henares and the Esia
.;_-;l:,”ni. eould not |;|_'.: elaim to novelty = but it was belivved 16 would
fultil its purpose practically, The water was mensured by being dis-
chareed over & knifvs dee 1ron welr, withont ANY peri |'|-|i.|.l:l. 'l.'l.'.ll."l.'i.‘.}'.
and when perfectiy-still.  On the wall of the outer chamber was fixed
n seale, whose zero point was at the level of the edge of the wer, and
by means of this scale any person could satisfy hims=elf that the proper
dotation of water lowing into the distribution channel. By
arrangisng the sluice the gunrd could regulate to a nigety the he
water to be passed over the weir. Experiments were heing made to
ascertain the proper co-efficient for these weirs under varying heads.
As resarded the probable losses by filtration and evaporation, it was
difficult to arrive at any reliable calewlation, as different authorilies
zuve such contradictory results.  During the month of Jalv, the water
gvaporated from the Henares Canal was equivalenttonearly i per cent,
of the whole volume. Another impartant point to the irrigation engi-
neer was the principle followed in the distribution of the

WHS

water, In
the Henares Valley the ground was divided into plots of from 750 to
850 neres, each plot being served by one of the primary channels taken
off direet from the main canal, one of the modules previcusiy deseribod
being fixed at the point of departure.

My, 1865.—The Paper read was on TWe furebility of Materials
by Mr. Epwinv Crang, M. Inst. C.E,

The Author expressed the opinion, that o series of Papers devoted,
not 20 much to the special application of those philosophical principles
which lormed the basis of practice, as to the consideration of the prin-
ciples themselves, would be of great interest, as numerous questions
aceurred which could be more effectunlly discussed in their abstract

gapacity, than in connection with the ]'-ur::nr'lirz'.l applications oot of

which they arose. Well-established fundamental principles had besn
arrived gt on many subjects, which it was advisable should be definitely
reeorded

The list of materials used by the tl!;._',i.IIL'-:': wasz small. It ineluded
gtone and timber among natural productions, and bricks and cement
end the metals among artifical produocts. It was difficult to state. even
approximately, the positive lite of either of theae articles. The dura-
bility of any material depended, not only on its own inherent proper-
ties, but principally on the agenecies to which it was .'-'.|IL'I.-.!|.'='1|; a3, fol
instanue, the effecta due to climate,

On examining all the facts, and seeking some common charactenstic,
it was found that among all the causes of decay, humidity held the firat
rank, The decaying influence of humidity was evidently dependent
on other coincident circumstances. The mere pressure ol water, or
even of & saturated atmesphere, was not sufficient to induee rapid deeay,
which appeared to be caused by humidity only under peculinr condi-
tions. One of these conditions was well known by the popular title
of dampness. The deeay cauzed by dampness, as in the caso of dry-
rot, was as effectually prevented by the presence of water as by & con-
stant curreni of air, whether perfectly dry, or saturated to any degree
of humidity. Damp, therefore, was not the mere presence of moisture
in the ordinary form in which it wos held in solution by the atmos
phere. If an hygrometer were placed in a damp situation, it would
simply indicate perfect saturation ; no evaperation took place, but the
eotton covering of the wet bulb was speedily covered by a peeuliar
mould, well known by its fungus-like odour, and in a short time it was
converted into an impalpable powder, or ash. TUnder similar circum-
stances, timber, leather, paper, and all like materials, underwent the
same rapid decomposition ; vegetable pums and oils, that were insuluble
in water, and even dry hard painis and varnish, became solable and
liquid. Massive timbers were rapidly disintegrated to the core, entirely
losing their weight, though still retaining their form; and they were
often totally free from apparcnt moisture, although at times dotted ex-
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ternplly by drops of brilliant Damp apcts wers, moreover,
peculinrly hygrometric, indicating atmospherie changes with remarkable
precision, and temporary dessication in no way disturbed this procoss,
The peeulinr odour whiclh alweys aceompanied this condition was one
of the best testsof its existence ; and the expression that a room smelt
damp was strictly correct.  The eifeets were, within certain limits, in
tensified by increase of tempergtnre und gh=sence of light, and oarrested
by : Lf this phenomenon of de oay
were mare ¢lozely examined, the process would be found to resemble,
in many respects, o slow combustion. The ultimate results of combus
tion and decay were strikingly similar: the union with oxvgen was
clowly effected, and the regidue was more or less diluted with foreign
substances; but whether bodies were burnt or deeayed, the remaing in
the ashes were substantially identiesl, Deeay might thus, to a grest
extent, Lie looked upon sz a deeomposition, resuliing from the slow
chemicenl combination of oxveen with the matt N,
if slow gombustion wore the eaise of deeny, und that particular stute
ontled dampness were so important an accessory, Lhe inquiry noturally
anpuested 1tzelf, what eonmeetion exsted between those agencies, orin
what way could damp promote the absorption of oxygen?  In the ease
of organie substances, tLe presence of vegntation mothe form of fungus,
or mould, was an mvariatle characteristic of decay, snd the decom
poging cifvet of all vegetable growth was bevond question, Tt might
he said, that the vegetsble growth alluded to was the effect rather than
the cause of decay,  Dloubtless the spores of microseopio fungi follow ed
the law of all other zeeds in végetating only under the peculiar condi
tions of =oil, lizht and moisture which were ndapted to their growth -
dampness and partial derkness, and abzolute quictude, and even decay,
might b essential to their existence ; and fore 1t was only under
such conditions that they appeared st all. Dot neveriheless, when
they did appear, their presence rapidly aceelerated the deeny, nnd they
furnished a vital medinm, eapable of accomplishing the ohserved offoct
—eombunstion, or slow union with oxvgen, of the sehstances on which
they throve. It was probably by some such chemical vital action, the
faet could boe explained, that even the hardest rocks were rapidly de-
eomposed by the grawth of lichens, or that decay should be arrested br
poizons which eould exert no other influenee than the prevention of
vogetation, It was |.;|'.i:1'|i.§.' remarkable, that in the putrefaction, or
rapid chemical decomposition, of ‘animal atid ".'-.:gl’:L.’:].ll-: s(ibstances, the
same profusion of the lower forms of animal, a& woll a8 vegetable,
arganisms characterized the plienomena.

Whatever might be tho cause of decay, moisture was an indispon-
sable element. Dry air was incapable of decomposition. Water was
i carrier of oxygen in a potent form ; and it was enly from water, and
more eepecially when in the form of vapour, that the oxyvgen necessary
for decay could be obtained, The durubility of tin and iron roofs in
Geneve and St. Petersburg, was due to the absence of moisture; and
the importance of some shelter for timber, and of thorough ventilation
wherever it was employed in this moist climnte, was o necessary corol-
lary.

The dursbility of metals, like that of organized substances, depended
muinly on the resistanee they offered to combination with oxygen; and
thus their decsy might also De regarded a8 1 slow combustion. Dut
their durability further depended on the charaeter of the oxides
formed on their surfaee. lron exposed to moisture was soon eoated
with rust, in the form of hydrated peroxides; and as theas oxides did
not adhere to the surface, additionsl flakes constantly formed and fell
away, unlil the whole mass was destroyed. Wrought iron in a puare,
-:]r:," atmozphere, satfered, practically :-'[H-:||i'm:_=', no deterioration in any
lapee of time. It waz extremely durable in distilled water free from
air; but it was slowly oxidized in o moist atmosphers, and with fatal
rapidity in air or water containing free acids or other corrogive aronts.
It waz, however, efficiently protected from such agents by paint, which
wdhered 1o elenn iron with gieal tenaeity. It was also a fact, not
hitherto satisfactorily accounted for, that oxidation was to a great ex
tent arrested by vibration. The painting of wrought iron ginders and
roofs, more especially in the neighbourhood of smoky towns, was
precaution of the utmost importance. Every eare should be taken to
expose the irom a3 freely as possible to the air, to leave no hollows
where water could eollect, to avoid the contact of damp earth, and
espacially of vegetation, and to throw the material into the form of
heavy bars rather than thin plates. Pamting was more economically
performad, and was more effectual, when constantly attended to, than
under the vicious practice of laying on three or four costs, and then
leaving the work for years, till the paint all peeled off, with 2 layer of
rust attached 1o it. The Britannia Bridge furnished a striking illustra-
tion of the value of thiz ayEtem. The maintenanes had been effected
'|Jj.' two or three men, constantly on the work, who attended to the
slightest symptom of local discolouration. As a conséquence, the
author did not hesitate to express his fiem belief, that the total loss
from tust of the 10,540 tons of which the tubes eonsisted, did not in
twenty ycars amount te o single pound weight.

Cast iron, when exposed to the action of sea water, slowly decom-
posed, the iron being dissolved, leaving behind a graphbate or I'rlumha.gﬂ-
The action, however, was superficial, and very slow. It counld be pre-
served by pninting, where ace¢essible for that purpose, and by any pro-
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- poignne destruetive to vegetable life,
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