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clocks are good, and theyhbave imitated ourwatches;
tbey 'walk about with "1vedomietres" attached to
their boits and tbey are nlot backward in copper-

plate engraving and perspective. Their china In
fersuperior te the Chinese. The contry abound8
with coal, tbough tbey only use that found close
to the surface ; but even that, a sort of bituminous
shale, in good. In gold and silver 1 believe, tbey
could rival Mexico and Australia; iron, copper,
and tdu are found in profusion. A friend of mine
at Yokohama gave a Japanese a piece of Englisb
cotton shirting; lu a few d.aye the man brought
back two pieces, and my friend bad mueb diffiolty
in laaying whicb was bis, so closeiy had it been
imitated. In fact, tbey are a -people who want
for nothing but teachere.

Tables Relatiu; te Locomotive Engluses.

The foliowing useful tables front the A4merican
Railway Times4, shonld. find a place in tbe engiueer's
note book :

The tractive pewer reqnired to inovo any load
upon a level railway ie found by dividing the square
of the speed in miles per heur by 171, and te the
quotient adding 8, and multiplyiug the suni by the
load la tons.
Speed ln Miles Tractive power needed, loàd baing

pe or 80 tons 75; tons. '100 tous. 2f0 tons.
12,.......... 442 M .... 884 2210
M .......... ..... 691 .... 93t, 2328
20..........817 ... 773 .... 1034 2586

25.....82 ... 874 ....1185 2972
30..........63 ... 98... 1s26 3316

Table s7owwng ite tractive power reqitired te over'come
grades wükl different loads.

grade in feet Load in tons.
per mfle 1. 80. 76. 1009 250.

208 ... 424 .. 36 ... 848 2122
40::::: 16 ... 848 . 1272 .. 1693 .... 4244
60 ..... 26 ... 1272 ... 1910 .. 2546 ... 6340
.80 ..... 83 ... 1697 .. 2845 ... 3393 ... :8489

To find the tractive power needed to overcome
any grade, we multipiy the lad by the risen per
mile, and divide the product by 5280, the number
of lent lu a mile.
Table of factors iw7dc7 multiplied by' the total piston
pressure give the tractiv epomor of ùte engine'in lbs.

Diameter of Stroke In IncIses.
]Driver. 18. .20. 22 24.

4 2386 ... 2662 2018 ... 3182
44 2280 ..... 2 78.. Î0 3000

41 251 .... 23909... 2593 2830
...:: 2D12 =6 2459 2682

81910 ....2122 ....2354 2546
61.. 1736 -.. 19293... 2122 2315

6ý 1591 ....1768 .... 1945 2122

The abeve are all decîntals, and are get by dividing
the double stroke by the wheel circntnference, both
in juches.
Tatble of pision pre.ssurejor different cylinderg, and

Dmeeofdifferent stea"m pressures.
I Are ine Whole proestres; on both piston@, at

Cylln0,r. PlIston..! 100 Ibo. 110 Ibo. 120 Ibo. 180 ilis.
16 I201 40,220 4t,242 48.204 62,062
18 I25y4 I 0,900 5,990 61,080 66,170
20 I 14 I62,840 e9,124 75,40 81,692

.Reiv volumes of 8tealm under differént pressures.
St.am asie ta Rltv

pressure, volumie. I Presr, oue
80 ... 859 10 .. 24W
90 ... 323 1130 ... 231

100 ... 293 1140 ... 216
110 -. 269 160 ... 203

Th *at is, at a pressure of 100 Ibo. per inch, each
cubie foot cf wator will make 293 cubic feet of eteant.
Table giving t7îe amount of surface obtained by 100

tubes, of différent dimensio*ns.
Lonqth of Squsre Zset or surfîtes lu 100 tubes, diaineter

tube. of tubes la lnchses being
lu feet. 1.1. 14. 2. 2*. 21.

10.0 .... 92 .. 457 ... 524 .. 889 ... 656
10.5 .... 411 .. 480 ... 649 .. 618 ... 687
11.0 .... 431 .. 03 ... 876 . 647 ... 720
11.6 451 .. 28 ... W02 .. 677 ... 783
120 471... 4 .1849 ... 628. 70.. ... 786

Table s7eowing the mean pressure in the cylinder, for
different percentages of admission, and doereni
initial pressures.
Initial pressure Mean cylinder pressure cuttlng oir et

100 ......... 84... ù 65 ... 8 . 93.. 96
n10......... 0 .. 72 ... 91.. 102 ... 105
120 ........ 66... 79 ... 99 .. 112.. 114
130.......72 ... 86 ... 108 .. 121 .. 121

That is, if we ont off the steam at 50 per cent.,
which bas a pressure at eutering of 120 lbs. per
inch, the mean pressure thronghout the stroke wili
be 99 Ibs.

On.elsn Ptoem

The methodo practîoed by persons engaged in
refiuing the American Petroleums are as différent
as those in use for the purification of the oil
distilied from coals. Some -enpioy acids and
aikalies, others use alkalies alone, and steant in
ap plied ab. varions degrees of heat. Some of the
oile prodnced by thoge mens are of good quality,
others are inferior and do not ascend the wick
of the laînap in sufficient quantities te afford a con-
stant light. Iu others, the iiluminating principle,
by some change effected ou the carbon, in partialiy
destroyed, and in almost ail the odor is dis-
agreeable. The ails front sotte of the wels con-
tain traces of chioride of sodium, other carbonate
of soda in quantities, sufficieut te effect their treat-
mient. Tbe dentier oa, or those wbich coutain toe
inncb carbon t ' admit of being. consumed in lampa
without emoke are excellent lubricators, either
mimed or nnmixed with animal cils,

It will be percei ved by the foregoing statemeut
that it woul d be a difficuit task te prescribe a mode
of purification te ment the requirments cf the oil
refiners. Neither the petrel.euns lior the cils dis-
tiiled froip thent centain creosote, or cabolic acid,
and othor impurities which contaminate the cile
distiiled front ceaie and ceai shales; their purifica-
tien therefore, is simple aud contparatively cheap.

Wheu the proof of the ait in net below 380 Fait.,
distillation with water, or b y the use of steam, will
meet frequentiy render tbe lamp oi] cf good celer,
and its illumiuating properties will be of the high.
est order. Before the beavy ele, or those below
proof 389 Fab., are snbntitted ta any treatnt, it,
in necessary te give thent a preliinary distillation,
by the aid of centmou or snperbeated steant, and
the distillate shouid be separated into0 two parts,
aIl below proof 380 Fab., being set aide ta bo
treated for lnbricating oul, a 'furtber portion te be
added t the iiluminating ou. Wasbi.ng the lighter
part of the charge witb a solution of canetic potash
or soda, isuseful. A finaldistillation .over aweak
solution of eitber of those aikalies 'will generally
render the oul pure. The heavy parts of the oil
ntay require agitation witb equal parts of sniphuric


