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THE CENTRAL PÂQIFIO RAILROAD FERRY.

Until recently, trains runnlng ta and framn Oakland upon
thé Central Pacific Railroad, wens compefled ta maka a same-
wide detanr ta uekirt the eastern anti sautheru aides of Pablo
Bay, whicb ie ans of the indentations af San Franci2co Bay.
Osklands ie situateti immediately opposite the city of San
Francisco tbat stands on the north point of the narrow strip of
lanti forming the western enclosure of the bay ; the distance be.
tween Oaklands and San Francisco je about five miles. Soine
tbirty.five miles ta, thé veet, aid a littie ta thé north, Pablo
Bay contracte until the distance between its north and soutb
banke je only about two miles ; tbis conîtraction forme thé
Straits of Carqninez, and on ascii aide oppoite each other,
ara thé towns of Benicia snd Pat ta Costa. I t jseat tbis pint
that thé Central Pacifia Railiost Company have establlîed
thé feiry wbich forme the suiject of thé illustrations. By
meane of it thé circuitone route arounti Pabia Bay je avoidéd,
anti passergens are taken direct ta Banitia and tbénce ta Oak-
lands, thé terminus of thé railway. Fig. 1 in a longitudinal
section of thé feîry, showing thé anran g meut of the stage by
which thé trains are tratisferrad ta antifrom thé boat ; tbi
part of thé work in aia sbown in Fig. 2. Fig. 8 ina stransverse
section atthe fLrry, snd Fig. 4 je s plIan sbowing thé général
arrangement of tbe boat as well se of the sidinge anti approaches.
Fig. 5 ie a perspective view of thé boat, and Fig. 6 is a sketch
of the wholé workr.

Thé ferry, wbich ia named thé Solano, ila svéssel of 3,540
tons, andtist of the following dimensions:

Lenqçth of maint dock
Width over ahi ... ..

44betwéen whél casino e....
He4hptsmidahipe ..

staends ..
Draught whén iosded

... 494
116
64
18
15

Thé boat je propalléti by two seérate vertical béant angines ;
they were bujît by Meusns. Hailan anti Holiingewortb, of Wil-
mington, Delaware. The cylinders are ô ft. 2.24 in -i diame.
ter, sud Il ft. .28 in stroké;.each engins is intend ta, de-
veiop 2000 H.P. Th0r are é it steamn boilers, each 7 ft. .25
in. in diaméter, anti2 ft .24 long. They are matie of steel,
and havé 143 tubes 8.94 in. in diameten, anti 16 feet long; tbs
total beating saie in 19,630 square feét. Thé whesis are 30
ft. in dismetér, and have 24 faose; each wheél eau bo workéd
intiependantly of thé other, It wiii be seen front thé sngrsv-
iuge that thé ferry has four Unes of raile, snd a they extenti
freim anti ta nti, there la sufficiént accommotiation for forty.
eight fréight cars or twenty-four passenger cars, with locomo-
tive anti tender. Thé boat in chiéfty used for pamseger service,
fréight béing takén by thé olti routé, anti transferrati at Oak-
lane, ta, finish running ta, San Francisco. Aa thé amaut of
freigbt thus carriét inj very considérable, thé service in an im-
portant one, enti thé boas are large enongh ta carry a numbér
af wagons, whioh, are unloadeti in thé San Francisco tiepôt.

Thé general construction of thé Solano is indicatet inl thé
illustrations. Beneath each line of rail runes a deep Pratt
trasm, thé top fiange of whjch in attachati ta thé dock, anti thé
bottomn ta thé hui of the boat ; thé latter is divideti by bulk-
heade inta twelvé coinpaztments. Thora are four balancéd
rudtid eSt each anti of the vassa, 10 ft. 6 ln. long, and 6 ft. 6
in. high : those ara workéti-by hydraulic stésning gearj.but cau
bo actuateti by baud wben desîred. Thé pilot hanse je more
thon 40 ft. aboyé thé dock. The stages for ambanking anti
tiisembarkiîng trains are massive iran stmuctures, 98 fi. 6 in.
long, anti weigbing 160 tans. Tbey sre provideti witb four
hunes of railaanti are controlleti by hydraulia gear ta, adupt thair
position ta, thé risé anti fJl of thé tide.-Eng.

In coniderlng thé histary of theartificial matérials émplayeti
for constructive purpasas, we fin d that thé néaéaeities cf eanlier
times wére fully met by thé use of tiles, ssphaltum sud con.
crete; anti these, it wouli seem, if propeniy net, are quité
adéquate ta thé vanta cf our avu times. It je worthy cf
remark, howver, that maphaltum, wblch wus largely amployeti
in ancient timea as a cemen ting materisi, anti whîch bas provéti
itself (front relice of higbat anîiquity> ta b. a mont durable
mattnial for thîs purpase, sboutd have falten in o comparative
diaes among modemn nations. Thte je no material wbicb te
boi ter fitted, by neason of its plasticity, tenacity 1111permeability
ta water anti indifférence ta atmoapheric if nones, ta, bc sin-
ployeti for tarracé, foot waihe, roadways, hytiraulio oonstrUc-

tion. etc. An admirable substitute for the asphaltum of the
ancient builders jn fouud in the bituminous lime.qtonps, which
in some parts of Europe are extensively employed for the
above named uses. The city of Paris bifs introdnced thiq ma.
terial perhaps more largiy than any other for paving it% more
prominent boulevards and avenues. For this purpose theas-
phaitic rock je firet roasted to rentier it friable, then rednced tc'
powder, and introduced, in smail q nantities at a time, into a
vessai cotitaining some bitumen. When the mixture bas et.
tained the proper consistency, previonsiv beate 1 saui or gravel
is added in riuitabie quantity, and the thoroug'Iiv mixed
material is thereupon eithuýr introduced into moldzi and allowed
to harden, or je at once spread in place.

The aspbaltic rock which it found to màke tlie beet cement
i. that of thé Val de Travers, in tbe canton of Neuichatel in
Switzerlanti, which, contains about 90 per cent of calcium car-
bonate and about 10 per cent of bitumen.

The admirable qualitips of asphaltum, for rosdways in cities
have corne ta be universally admîtted, and thé benutiful speci.
mens of such roadways which may be seen in Paris and other
Buropean cities, je thé theme of unstinteti praise of observant
touriste from, our own lesu fortunate citias. What tbeee
auperiorities are may be well worth a brief consideration. The
genuine rock asphaît pavement, as sen in il.s best examp1es in
Frencb and German cities, je smooth-surfaced, bomogeneous,
hard, tougb and elaetic. It affords a minimum of reastance
to drangbit anti the minimum of wear ta vehicles. In point of
secnrity of foothold it affords ordinarily, wet or dry, sufficient
friction, altbough wben covered with ice it becomes very slip-
pery. lt bas bein observed that wbiie ons borue ini 1,308 falile
on a stone.fsced etreet, but ans in 1,409 fails on asphaît. On
levele and easy gradients, therefore, the aspbalt roadway may
be considered the equal of stone in tbe matter of footholti for
horse. On steep gradients, bowever, wbile Rffording a mini-
mum of resistance ta draught, it dose not afford euffl3cient foot-
hold, and hencs for snob situations, espscialiy whers beavy
trafflo muet b. provideti for, it muet b. disaarded in favor of
the amaîl granits block, whicb, for such locations has coma ta
b. looked on as the only adequate roadway. In another par.
ticular, nameiy, in respect ta noise, the asphaît roadway bas
preeminent merite. The noise fromn an asphaît pavement
in only a siight clickiog of the hanes boofs ; the wheels give
ont no souud tbereon. It is absolutely dustîss, and hence
produces no mud. Its wear on traveleti streets bas been
estimatsd at about oue.25th of an incb per annum.'anti even
this diminutive laasening in tbicknsss bas beau by some ati-
mated ta rsult freim compacting rather than from, abrasion or
wear. *Bain g absalutsly imperviaus, it absorbe no unwholssome
liquida, ant gives out no noxions vapors, oonsequently in
always purs and dlean whsu ite surface defile.nent bas been re-
moved. Its meniti fromt a sanitary standpoint in this respect
cannot bé toc, bighiy extollsd, and deserve more than the paas-
lng consideration we can hers devote to it. It may be readiiy
and thoroughiy cleanseti by scraping, swseping or wasbing.
As regarda dnrability, asphait roadways can compare favorably
with any others. seither lieat, cold, attrition, nor hammer-
ing sensibly affects it. In respect ta the case, rapidity and
thorougbneas witb which it may be rapaired, it has no equal.
lu respect ta oost, it may b. ranketi witb the granits road.
way, though in Paris its cost ie about one-third lesu than
grauite.

W. bava dwelt at soins length on the propprties of asphaltnm
for roadwsyta, for tbe reasou that Âmierican cities are, as a rnis,
woefully bebînti the aée in tbe paving -of their streets, for thé
reason, probabiy, tbat it in so very difficuit in this couutry ta
apply thé nuis that hoid good in'private business transactions,
ta, public wark. The resuit of this bus been that the ides su.
tertaineti of an asphaltnm roadway in this country, ie sesociateti
in tbs minde of moàit Americans witb the abominations ini
wbich coal tar figures largsly in thé place of aspbaltum, and
which have nat uufitiy beau aubbed " poultice " pavement4.
This association dose grave injustice ta thé trae aspbaitum,
roadway, of wbich soute fine examples may be sen in A merican
cities, snd wbich wUli undoubtedly become more and more
generally adopted sait mérita are madie manifeat.

Suniing up the comparative mnerits of tbe several materials
employed ior this purpose, we may eay that wbile for very
heavy trafflo granite blocks are the beet adopteti, andi for steep
gradients, wood ; for ail other and genenal purpoaes, pavements
matie fron thé naturet rock asj>halt, or tramn truc asphaltant
anti bard fine gravai, or sharp sand, will give the moet satis.
factary resulta.-Ex.


