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front of whieh je cut diamondwisee; and as wili bc noticed in
the cros8- section, the twe keyAtonca are connecteti by a roti of
trou, whlieli does flot injure the solidity ot the vault. Tihe
simple and elegaut profile of the arches and tie piers wilI coin.
mendtheli desigî te ail b.ridlge builtiers. The piers batter te a
pleasing proporti'uî, and are faced ivifis courees 0-20 in height,

tandi cr!wvnct by a capping of nalilar. The isbutmnents bave this
ntouldiug carried througls to the banks at the sane levol, thus
couneîrfing in efTettlîc piers andi the abutreents.

Tite total cost of thse bridge %vas 1,345,Ootifr. for 438 metrcs.
I(or readcrs %vill bc enableti to study for tlicmsclves the details

of tht'se twn excellent exemples of bridges, es ail the dimten.
Iqinns are given, anti.ftue severel radit of the arches in the last
dps.'ribed structure arc indicateti. We are no iess charînet
trith thue scientific dlistributioni of tiaterial sud construiction.

t tIai with tIse graceful eleganco andi simplicity tu the hunes and
I pofle cfthsetwo bridges. Our own Londoin Bridge over

Sflc tiernes o.ly is comaparable wvîth the-te in thse extrerne situ.

plicity andi elegance of proportions brtwccn the opcning andi
'lie two designs ar, instructive also as showing two distinct

mottes of rcducing the weiglît on thse focundations. In the firsi.
instance we sec a bicking of rubble tnt.t-nrv ove, th-" vauît.
t1eýý fiiliîig, beiiîg or ligliter material ; iu thse latter case the

1 wiglit is dîschargeti by a small arcb over the pier, and a consi.
tderable savingof sohid masonry is etfecteti. 'Ibo designer of a
*bridge must use bis own jutigment as te wichi plait it is desirable
*for hlmt te adopt. Tise main consîderatton q1houlti he thse nature
of thse foundation or lied ut tue river. Il tlis a at ail doubt.
fui, or if tIse formation is cf a compressible soi], or if of
rock foul of cracks, tlte less %vciglit on thîe footiation the
better ; if it la unyieldiîîg, the designer xnay adopt bolt ipre.

t otosfor bis openîugs. Perhaps ne better foundation for a
;rcfabridge can be found than tîtat shown iu our sections.

liere sve have ne bearing piles supportîng die pier, but a soliti
jmass of concrete "in a shell," in the one case 5-03 ru. dcep
iandi 640 ni. wide, extendiug thîrougliout the whole lcîîgth cf
flic pier. Tlis ass of beton is supporteti white in the pro.
cess cf scttiug by the piles, andi furîber protccted from the

Iscourilig action of thc river by steîîcs throii in ail round.
lu tr.'atitg et foundations, a writer in the 9th edition of the

"Encyclopzediit i3ritanica" inakes doute very apt rernarks, anti
* 4, utir teurveso is uov ta) gîve peractical information with res*

i-1 thse site anti fotindtations et bridges, tee may here refer
*tu titese observations lu thse course cf our remarks. As regards

btthe enginer musts3atidfy hisuself by borsugï at couve-
..tVuî, but if crauks arc founti, it cannot be relied iupou, and
18 ilerior to stnch formations as uniforra gravel, cbalk, anti
b..ie kucuts cf bantd and cla y. A bq ueeztsble foundatien is the
tturqî, as it teoulti aUeow et subsidecuce irben the piers wcre
juadeti. Evert more objectionable thtan a compressible tounda.
tien is oue cf unequai bearing pewcer. '%'len sotter materials
.ýte futîîd they shoulti be removeti, anti thse inequalities filleti
aitt ivitit coucrote.

lMeerriug miûre partitularly now to foundations under water,
*tu 4ton of the scour is eue of thse chief difficulties lu the way
-i a. I.stsg foundaticît agaînat ivhich the enelncer lias te con-
t.-itd. WVe may alide iu passiug te the subsidence et WVater.
i.> 1t Jge erer thse Tbamca as au instance of titis. Little did
41b ettgîneer, Rcnnic, think that in little sucre thtan balf a cen-
tory âyiiiptonis cf failure cf the tountiations trout this cause
ts.,ilf hiave shoten tlieruselves. Many other bridges have fat.
J- -i ii~ * it graduai underminiug cf thse piers, and ive may have
tu say sometbîng about thse action lu a future article.

ïitte are several methtis adopteti in the layinz cf founidu.
ticîn o>f bridges te wihicli te may briefiy reter. Wc have na-
tir.tlly firstto apeak of thte systern of cofferdams, andi for the
b. jJ c f our .vouuger readers we May say the cofferdanat cou-
-t. ..t a double reir ot shbeet piles theti togethcr by wales aud

ý earus inclosiug a vertical teall of dlay puddle. lIt s7idth
ta àvtermiueti by tho prcssure or heati cf watcr, anti somietimes
is eqtîals tIse lîcati unless inside strnttiug can ha adnpteti, froua
,idt tc aide ef the iuclesed area. The Cours dc Ponts, as used
at te scbool ot Ponts et Chauubds, remarks that a cofferdam
iied net be matie cf greater thickness thau froua 4ft. te 6ft.
TVite ivater beiugp umpeti ont, the ueccssary excavations eau
iieîîbl rcce with.

A'ucther systein cf laying tocundatiens is by uaaking cais-
boit',: these ioay be ef tituber or %vrought-iron plates boiteti
tugtiier tu sections anti iunk. One mode seas by d:iviu pi
lys, cntting them off level at n certain tieptb, and then sinkIngi

a caisson or box filleti witlî niu'sonry on the proposeti site. Ais
flic scour of the river hat; becti fouîîd t> injure this isethoti of
itrecedure, it lias been generally abautioneil. Auotheî anti pre-
ferable ferra cf caisson is te constiniet it et wroughit.îroii plates
Jin. te îin. thick in circular segments or rings, bolteti tegether
se as te forin sections of a uusnageable diamneter sud depth.
The lowor section la ruade with a cutting edge te penetrate the
soit. Tiieso sections are sonetimîtes suk beteeu guide piles,
anti the joints matie watertiglit. After being snnk by their
osen anti adtiîcal weiglit t te greunti seitîtîn is excavateti anti
the seater kept desen by chaiîî sud bucket er other kinti et
puap. Semetimes mneclianical tiretigers are useti. Semettuaca
a transe js floateti te the site of pier tand theon snk, tIhe inside
soit is theu excavateti or concrete lsaboiet witliin it, whiich, sets
audisturbeti. These heiieîv timber froaics witlîout a bottosu
are particularly adapted for bridge pier building. Tlîey.can be
matie watertight after bpîing lowered, anti cau useti in wa-
ter fromt 5ft. te 20ft. o ethl. Thiis mode of layiug founda.
tiens will be effectuai seherever a gocd rocky bet is founti.
Whien the tramne la in position, it us alloweti te remain as a
protection for thse cencrete, anti ini suds a case alîcult be sur.
reundeti by a rîîbble cmbaniikneiit or "Itoc." Tie samne plan
has been sxsed by the Frenichi ngincers; in the bridges we have
describeti, ant i a lieti "coucretc in a aboli." Thls mode det.
pends on the valuable property et sytiruulic concrete et settiug
inte a soliti mias uîder teater. The area of site is incloseti by
piling or a abolI of tîîuber or iren. Tie soul insitie la dredged
ont by a usechanical excavator until the tountiaticu la reacheti,
andi concrete or beton is then shiot er run ln troua a height of
about 1Ott. anti ramumed in layera. The rubble atones heapeti
up ontide proteet the ahell or caing et piles against the sour
of th e current.-Tim Building lWcs.

Japanese napkîns toitiet in the shape et tans anti put in
glasses et each end et the top shelt on thse sideboard are light
anti oruaînentai.

EXPERIMENTS ON ABMRCAN WOODS.
BY PR0F. S. 1'. SUAR5'LES, BeSTeN, MASS.

(&ad at the Boston JJ'ecting, JPebru«My 1883.)

Undter the &ot providing for the taking et the Tenth Ceutsas
thse superinteudent was authorizeti te appoint experts ta iu-
quire lute apecial industries. Under this act Professer Charles
S. Sargent iras appoînteti to gather atatistica in relation te the
torest industries.

As chief of thse Departmeut cf Forcstry of thse Teuth Census
hie bas beau busily eiigaged lu this workc aince thse Fait of 1869.
Sioon after bis appolutruent ho became couvinced that it weulti
be deairable te make an examuination of thse tuel-value et the
varions; ieoda et the bUniteti States, andti iis work iras placeti
lu ruy bautis.

At thse saine time I muade the suggestion that irbile ire hati
thse epportuuity, it irouit bc ivell te test aise thse strength er
tese irootis. The suggestion vvas adapteti anti Prote&esor Sar

gent St once set lits agents tn work la vasions parts of thse coun-
try to collect specinsens ef aIl tht, trees growîng su their brcai.
tues, employing as a mile botaîisi,t tho were tamiliar irith thse
fiera of the region in which they irere at work. TIse result of
titis work iras thse collectioni ot tiver tliirteen Isundreti specimeus
cf iroot, cemprisîug ever four buitidreti species anti varie.

rtics, nearly eue hundreti cf whiclt bail net betoro been de.
scribed as trees existing lu the Unitedi States.

The ait anti spccific gravity of cvery specimen i) ibis col-
lectiou has been determineil, iii ruosi eses in duplicate. About
2,600 sas anti 2,000 specific gravities have been deteruaineti,
about 325 species seere further teilt for transverse etrengtii
anti resistance to ci-ushsng. lu tlib series about 1,800 specimens
seere testeti. A esch cf tltese iras testet in three différent
ways, it matie lu aIl about 3,9c0 testit. TIse specific gravity cf
each specimen in this lat stries iras aise deterruineti, thus
makiug in ait about 10,600 tests tIsat iere muade on the speci.
meus. Marty of these tegts, liuwcever, includei flot ouiy a
single test, but otten a sertes cf tests tIsat require t atouet ton
entries on the fiual report, as 1 ahaîl explain further lu ibis

aru adtiition te to thse tests alreatiy spoken ot, 70 tests irere
of tIse carben anti hydrogea in a nuber of apecimens.

These testa have already, se ftt as the resitits of tIse sas anti
specifio gravity o! tIse dry wood is coucerneti, been publiabet in
1ibrestry BttZZetus No. 22. The carbon anti hydrogeu deter.

.ly, 1883.]


