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gerniing the action of steain avare not understocod
thone ab avel as now ; and from fancied, difficulties
connected with its passage Co and froni the.cyia-
ders, a slow reciprocation ai' the piston was deemed
worth having at stny sacrifice. Larger and langer
wheeis were-therèfore adopted as aoon as the réac-
tien sueceedingt Bruel's failura had st in, and
seme yeans since ave arrived at tba verýy genéral
employaient of an 8.ft. wheel for express angines.
High wbeels were early adapted by Amierican
builders. In 1849, everal engines wsre ple.ced
on the New York and Brie Railroad, vtitb two pairs
of 74f. drivers ; the cylinders, 14 in. diameter,
having the enonmouesetroke of 32 in. Bigbt-feet
drivers are stili usad on the Camnden aad Amboy
RaiIway; sirangsly enougb, with good engines.
In FrancesGouin and Ce. built au engine, IIl'igle"
in 1854, avith drivers 9 ft. 4 ini. in diameter, avith
otetide levai cylindérs 161 in. iii diamogter, and 31If
iii. stroke. Several engines with 8-fr. wbeels may
ba met with on many ai'the Frsnch lines. Neitber
here nor elsewhere, bo*evsr do Chese great dia-
Matera gain in faveur, except for axceptional loco-
motives of great size; and the engines which prove
their superior efficieacy by doing nostwork, apIdomi
have drivera much over 6ft. in diameter. Our friend@
at the other side of the Atlantic have bae. se
thoroughly convinced, by practical expérience, that
tha adoption of a large wbeelije net only un-
necessary. but positively injudicieus, that the
practice of "lcropping drivers avas at one time
almost universal ; engines with 74f. and 8-ft.
drivers having thesse removed, and replaced by
wbeels a foot or twa less, witb miaifestadvantage.

Thea siza of driver bas really very little con-
nection 'with the spsed -Pf an engins. Tbere ie ne
geod reaean avhatever that a pair of pistons should
nlot do tbein avork as well, when maving at 1,100 1k.
par minute asathalf tbat spead."h is mùerely a ques-
tien of avear and tsar; and railwvay statist-ice pr;ove
thit piston speed exercites little if.any influence on
expensés incùrred for repairs. Iadeedi it i8 net
easy ta ses hew iL cani. Soma yearis apo, wbea
locomotive construction aea hot se 'a-el understoed.
as it ie now, very considerabla difficulty avas expeki-
enced in keeping pistons fast on Cheir rode. Tbey
worked looe cantinually, and every naw and than
emashad through a cylinder caver. But Chie
occurred with the pistons of ail sorts of locemoiives,
both slow and fust. Impreved méthode of valve
setting, by providin& a. moderata amount of cein-
pr esuio% quickly obviated the evii, and even had
it nlot dans se, we now tinderstaad how ta forge
the piston and rad in oe p eise, se as ta reuder
sucb a catastrophe impossible. We bave ere eow
pôintcd out, th'at the pressure an the piston ie ne
mensura avhatever of tha strain ou the èraak pin
especially in quick-working eiigines. The proper
cembinationt of thé expansion cf the 8teain with
the momeutum of the racipracatinç parts, enables
us te equalize thée strains, rsducing the danger
of fracture ta a minimum. The angine, indeed, if
properly balanced, may, from Chis rea@on alons, run
with leies danger of accident at a higb speed Chan
at a luw ane, piavided the principin cf expansion
ij .aProperly cirnried out.

Engines, with bigh drivera, aré notoriously bad
ut a dead pull. IL je uigedi iadéed, that under
£flj practicable load avhick avo ca place on a

single pair of drivers, a M7 in. piston acting on a
12-inob orank, with 120 ibe. steam, will cause
theai ta slip so long as tbey are under 10 ft.- iù
diameter. We mach doubt the truth of the asser-
tien bowever, provided the rmils are dlean; and the
engineers of express engiues know but too aveU,
wbat it la to struggle up au incline witb asligbtly
abnormal load. The actuel tractive power of ani
engine, with 4 ft. drivers is, coer4 paribus, juet;
double that of one wîth wheelà twice the diameter,
and tbe former, will-speeds being the àame-m
dèvelop j us balf the horse-power of the latter per
Mile. It is a nece8sity, in fact, with the engins with
high drivers, that it muet run at speed to develop
power with beavy loada ; high wheels preolude
speed; bianes wc find that express trains seldom
.eigb ovèr 50 or 60 tons. Werü smalier drivers

emp poyed, the samne speed8 coùld be obtained, wbile
inclines, or an extra cariage or two, would pre-
sent nons of the difficulties wbich they do no*.

It is q aite possible te overcome thie want of
tractive force by adopting large cylinders. We
question, boweï e r, Chat a recourse to this expédient
is advisabie. Engineers are well aware that the
dimensions of the cylinders are générally a, masure
of the size of the engins, Alchough they do not
peessarily entail an increasie in the capacity of
the boiler, still large cylinders require stronger
fratning, larger valves and heavier connecting rods,
&e., than Chose of sinaller diamester. These matters
quickly swell *the proportions of an engine. to soma-
thing very considérable -,and we may, in couse-
quenioe, détermine witbout much, hesitation, that
weigbt in an efficient express locomotive is in direct

rportion te the dimensions of the drivin wbel.
~ow it dose not require a very profond =nwldg

of' railway mattèe to demonstrate that emaîl
engines are invariably moreefficient, proportionally
than large anes ; and permanent way complains
sadly of the usage wbich it méats witb from engines
witb 12 tons on a single pair of drivibg wheels.

Speed really depende on boiter power, and the
rapid reciprocation of the pistons is ne real evii.
Theretically objectionable, practice proves, in
the oleareat manner, that workîng expenees are
-not ificreased by it to auj appreciable extent.
Immense driving wheeis ne longer enjoy the popu-
lani!y they once did ;'and ave mich doubt that aay
engines arenow being built with theai. Indicator
diagrams tàken frian au express engine, with 7 ft.
2 in. drivers at a speed of 63 miles per hour, are
almost identicai with those taken freim a neairly
simular engins, with drivers a foot bigber, at sixty

miles er bour. Thé indicator is afisr ail, the real
test of the good qualities of a locomotive ns far as
the action o>f steam is concerued; and ave regard
sncb a tesaIt as pretty conclusive evidence that no-
thinfg le ta be gained by the use of a wheol much
over 6 ft. in diameter. A rapid recipracatian aof the
pistons permite the use of a large bIast-pip.e, ao the
blast in tbe chimney is equalized, and rsendered
more effective, wbile it doe not eut up the lire se
mach as an exhaust at comparatively distant in-
tevls. Regard the matter as we ma;y, ae believe
that there is ne difficulty in proving that the Most
efficient eàgines aven buit have had dniviag wheels
of moderata diamneten; and railway companias Will
find it good policy te returu te. Cheir use.-echa-
nki' .Magazi ne.


