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short cf the wheal.,, and thus being free from, sida coutrol. are
madIe thrae or four feet wider than rail gauge. The length cf
grate lias lu powerful freight (gooda) angines reached a maxi-
mum cf 11ý feet, uecessitatinog au intermediate support for
the water tubes sud movable solid bars.

Au equal sud perfect distribution of the total weights avail.
able for adhesiou on the coupled driving wheals is possible
when the fire-box la made se shallow as not te comae within tha
frames lu a manuer rarely obtainad wlieu deep fire.box is usad,
as it often outwardly coutrols the relativa position of the
coupled axles.

A further constructive peculiarity caused by the width of
the fire-box, la that instead of apringa being placed directly
over or under axle-boxas, sud tha spring ends connected by
compensating or aqualizing levers, deep narrow levers are
passed ovar and bear upon the axle boxes, and the lever ends
are coupled te the aprings, -or, lu other words, the apringa lie
horizontally hetweu sud about in lina with the axles, instead
of above or below theni. So arranged, the angine ridas smoothly
and aasily.

To sustain the waight at rear end cf hoilar, the fire-box is
carried upou four massive revarsed pendulum. links from lower
part of angine bar-frama, whiuh, iýithout limiting thse expan-
sion and freedom. of movement longitudinally holds it lu de-
signad position firmly.

Shallow depth of ire-box, haiug, as hereafter expiaiued, a
necessity of aconomic combustion, it la ohtained hy quickly
sloping downwards from. tube sheet the crown plate of luside
lire-box, se that at the bsck the effective depth of box is but
about 2 feet 8 luches, sud net oulv la tlîe inside crown inclined,
but, te avoid excessive waight sud keep centre of gravity low,
the outer crowu la also sloped lougitudinally sud the two
aheets secured together by screwed rod sta:vs ; thus anticipat.
ing that formn Of crOWu sheet known under the name of its
Continental patantea 'l Belpaire." The distance spart of the
two crown plates much increasas as they coma townrds the
barrai, thus providing frcer circulation.

The firiug is doue froni tender, sud uecessarily the fire hole
is of rather more titan ordinary width te give freedoni of firiug
ovar so large a surface, sud ut la qîtite close te crowu sheet, so
as to give twit.h shallow fire-box 14 in. te 16 lu. depth of lire
ou grate without fuel standing aboya the level of lire hole.
The so-called " Combustion Chamber," occasionally provided
forward of ire-box, is net te secitre more perfect combustion,
but is due te the grate baing se high that a bridge- is nacesaary
to keep fuel on slopiug, grate, froni travelling bodily into sud
choking the boiler tubas, sud, space being requirad forward of
bridge, se that passage ha laft for gases to enter the lower
tubes, the chamber or partial extension of lire-box into barral
becomes a necessity, although ut lias the defect of shortaning
the boiler tubes by its own laîîgth.

The shallow fira.hox secured lu part by sloping grate up,
sud crown sheet down, and used certaiuly as early as 1848 9,
is not only a convenience lu constructive design, but for
effective combustion a neces8ity, as this fuel, due to the ab-
sence of hydrogen, la oîiy slightly inflammable, when hurut
opeuly sud freely, sud te secure as much flameansd as large a
portion of radient heat as possible, an artiticial carrent that
will lift the fine incandescent particles aîtd kepp thenin sus-
pendad niotion sud contact with the hot gases is desired. Titis
lifting and suspension, the exhaust hst with shallow lire-box
aud large grate surface accomplishes, sacuriug a full body cf
short, light-coloured fiama, sud tharefore accuriug radient hat:
sud the crown sheet-the hast ahsorhiug surface-being close
to the flame, la made the more effective. A close parallel can

here be drawn between the behaviour of Anthracite in a re-

heating and in a puddling furnace. In the latter, with tIte
saine air pressure and grate surface serviceable fiame cannot be

obtsined ; whereas, with no other chanige tban a low roof, the
reheatîug furnace produces a white flame and iut'ense radianit
hat, bring the iron up to a welding heat rapidly and ecOn'
ornxcally.

The P. & R. 1.-a large user of thiis fuel-give me as the'
reýult of their experience with locomotives, that one p0oIid Of
Anthiracite evaporates 6.1 pounds of water, and oue pound Of
Bituminous 7 pounda of wster, under simular and average Con.

ditions of railway work-in other words, Anthracite hias an1
evajborative efficiency of .87 per cwt., and Bitumninous of 1.14
per cent.-i each case taking the other fuel as the unit of COrXV
parison. W'ith their market prices at tidewater as in June'
Anthracite per grecs ton at $3 50 (14 shilling,), suad Bitn*
minous at $3.05 (12 ,hillings>, the cost of evaporatiltg 0n
pcund of water la, Anthracite, .0255 of a cent, and BitU
minous .0194 ; thus Anthracite has an econoiny efficielcY O
.6 per cent., and Bituminons of 1.31 per cent., in eacI Csa

the other fuel heing taken as the unit of comparison.
The Pennsylvauia Railway gives me the consomption, jn

ponuda of coal per passenger car mile for four montha le

conditions so siniilsr as te make a reliable comiparison. Trhe

market value of coal being, Bituminous per net ton, $2.73 and
Anthracite $3.82 par gross ton, or per 100 lba. Bituilns
costs $]3.65 ets. su 1d Anthracite $17.05 cts. Anthracite being
per pound fully 25 per cent. the dearer fuel.

On Local passenger runs the cousuniption par passetigare
mile was 10.44 lbs of Bitumninous against 13,85 lbs. of Anthra'
cite-a difference of 3 41 lbs., their relative percentage values

(comparison as before) being 1.32 per cent. and .76 percent'
or multiplying the amount by the coat, the items stand in
cents per car mile 1.425 for Bituminons and 2.363 for Anthrl'
cite, a différence of .938 cts., their relative ecouoniY Fer'
cent 'ages being 1.66 per ct. and .60 per et. e

For the saine perîod on through or continuous pa55en)4
train runs the figures in pounds par car mile are 8.64 BIttî>
oua againat 11.55 par Anthracite, a difference of 2.91 11b9a.ei
relative evaporative perceutages being 1.25 par cent. and 0
par cent., on multiplyiug thiï- weight by the coat, the eXrPeOS
par car mile in cents is 1.179 for Bituminons and 1.969 for
Anthracite, a difference of .79 (centa per car muile ; thus their

relative economie percentages are 1.67 par cent. and *59 Pet
cent.

The through ru> with but few stops and making contifnOOti

demanda on the full uses par car mile, 1.80 lbs. leas cf Bi'tt
minous sud 2.30 lhs cf Anthracite, but as these diffr"enc

bear to each other the percentage proportions of 1.27 Par Cent.*
and .80 par cent., it seema as if Anthrcaite could ha used 00
advantageously where the stops are fraquent as in tbrougbh

runs under ordinary conditions. Although it is Mr. W
opinion, that where stops are frequent, or work iuteriîtte
and the maximum power is callad immediately aftersuch red
mission le,,s Bituminons coal need be usad be.-ause of its ed
ignîitioni. fcey

The reason of Anthracite hsving a leas evaporative e el)en
la in part due to ita density, the heat of combustion .ls
greater in proportion as molecular condensation of fuel oitl
advancad-the better control. permissibla through the O
dampers cf tha combustion of fuel possesing free C'"
volatile gasas, and to the large mass of fuel ou grta ' f

end ot each trip which caunot ha utilized ; also as a de 1h

pi-obable <although I have net been able to test and prove ,itb>

loctobert 
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