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which excluded light and air and preserved tbem wbile ba-
comiug sulid, it ie analop00e to the preservation of planta and
insecte in gum copal, and does flot require nueinal arguments
to obtain relief. The presence of trr'es standing upright where
they grew and imbedded in coal angvrested a probability of im-
mersion in the uame way. Tite recent discoveries of immense
deposits of pe troleum in subterranean cavities or streams sug-
geste the t eory wbich is liera offrered- thst this "1,minierai,
oil," s it wau at first called, may be the origin of coal and not
its product. Note the thickness of many etrata of coal-
somte are sixty feet thick and are of uniform structure-with
elate liruestona floors sud roofs ; and coal also has stratification
closely resembling etratified rocks which, deserveî attention.
Petioleum, biturnen, and asphallum ara claesed together as of
a similar nature, althongh the first is a liquid and the last
named a solid. If these substances are, as we beliave, alamen-
tary, <of the saine clame as balt, f-uiphur, etc.), tbe solution of
this question wilI be comparaitively easy. We find a great
difficubty in believing petroletum to be a vegetable product. If
any species of vagetation yielded more rasinous or oilv pro.
ducte in former ages than do those of to-day, these products
ware either drawu from the earth, water, or air to eupplv the
vegetation that held them. It aleo sime unreasoneble to
have so mueli vegatation derived from, the vegetebla fiber,
whan the entira g' owth of vegetation of any soit or climats
appears inadequate ta represent a uniformn body of coal sixty
feet thick.-Ex.

STEAM BOLLES EFl'IOIENCY.

The efficiancy of a steamt boiler is to be maured msinly by
ite evaporative power and its ecouomy in fuel, and the more
widely these two factors diverga-other thinge being equal-
the more perfect the efficieucy of theastesin generator. It is to
the attainnient of either or both of thee ends that invention
is usually directed, although not always with succesa. Inven-
tive genius, however, ià put to the test in the preseut day bY
reaqon of the undoubted tendeucy ofiteain engineering prectice
towards high rireesures wharaver practiceble. In orde'r to et-
tain them varions expedieute are resorted to, both in the con-
struction of the boler and furnaces and in the use ofauxiliaries,
cliief among itbich je forc-d drauglit. This latter principle is
pushed to its extrerne limite in torpedo-boatp, in which, clas of
veas as a result the weter evaporation je very low and the
c'-nsumptiou of fuel disproyrortiouately high, thug lziving a low
efficiency front an economical point of view. This wilil be
readily asseuted to hy those who have beeta preseut at trial
ue of vessele of this clais, snd who have had to dodge the

buruing lumps of Folid fuel as they are chaued by the bst Ouit
of the tunnelii, sud who at the close of the tu have seeu the
deck thickly c.ovr-red with cindere-although a common one-
of waate futi1, but it ie to ha observed that aconomy in torpedo
boate ie a secrrudary cousideration, the primqry one baiug n 9I
and long sustained speed. But there are other cases in con-
nection with land as weli as with marine boilts whertr they
are forced up to high pressure, so as to get se mnch eteam ont
of them as possible. lun order to produce the necessary hý at
for this purpose, coala are huetled into the lurnaca pelu-me1 1

and a thick fire je formad which chokes the draught. Then
we have the use of fans or btowerà in order to force into the
fuiace the required ameunt of air for combustion. Out Of
th ie practice arbe several e vils. lu the firet place, the supplY
of air is often twice or thrice that which je necessary for
proper combustion, sud thie air absorba and carnies off a large
arrout of heat. This large accession of cold air, mereover,
condt nses the gaes as thrry are avolved frout the fuel, and
thesae in part create eivoke, whicb, wben once forumed, cannot
be burutd. Furtber the large quantity of air forced into the
furnace, lirectudes the possibility of the gase properly coin-
bining, owingz te want of tinre theretry preventing proper comn
bustion. Theat thet is deveioped is, mOre0ver, draw ssc
rspidty through the boiter tubes that it bas not tinte te pena-
trata thes plates aud fr.rm steani. Thus from fireit te lest 'the
eystem of forced draught is bearit witb avils, the &an total of
which je the very opposite of economy. This MaY be a setis-
factory condition ot thinga for thoue who BeU ceai, but hardly
se for those wbo have te psy the bills.

The sut-ject of steam huiler efiiciency has for soe years

Lmst formed a matter of careful practical etudy with 51lr. A. C.
Engeit, aud we have froni time to time brouglit hîs inventions
ini this direction under the notice of Out readars. Lest yaar
Mr. Engert deeigned and had put up at his works a boiter,

having two fiat flues with vertical tubas and very higli stam
spaca, anrd which possessed great heating surface. The fire-
bars were short, the grate sloping, and there was no ash-pit.
Indepeudeut tests ehowed that this boiter evaporated as rnuh
as 11.3 sud 11.85 pounde of water par potnud of .Joal from 81Q
F., the stam beiug very dry. The combustion waq most per-
fect, as shown by the absence of smcrke froua the chimney
noted by us upou severel visita which wa made ta the work,4.
After this Mr. Eugert turrîed hie attention more particularly to
the furnace, with the viaw of obtainiug the moat perfect com-
bustion et the earlist possible moment, ansi of retaining the
fisma in coutiguity with the boiter pistes, so that every %tom
of hast developed might be utilized in forming etesa. la
effect, hae eougtt to assimilrrte the action of hie furnace to that
of the hI owpipe, sud to produce a fisma similar to that which
resulte front the use of thrst appliance. This ha bas euicceartad
in doiug in what hae termes hie bIowpipe-flaine furnace, which
formed the ubject of a papar whicb was read et a meeting of
the Sociaty of Engineers, on Monday eveniug test. We uead,
tharefore, only bars stete that in this furuaca the a'rh.pit je
dispensed with, and only a shallow curved passage for air left
under the firabars. The mouth of the furnaca je closed by a
hanging door or apron plaoed within s box entrance and haviug
perforations uer ita lower edge for the admission of air to tha
fuel. The furnece is fitted uuder a double-flued or Lancashire
hoi er eighteeu feet long sud seven feet dismeter, et Mfr.
Engert'e works, sud it bas a grae ares of seven square feat
only, the two flues forming raturne for the prorlucte of comubus-
tion. At'tha sud of the fire grae, wbich inclines towerds the
doons, ije afirebrick wall three feet six inches thick, suni which
je csrried up te withiu aight inches of the under side of the
boiter et the front and sevan juches et the back. Then comaes
e chambar or pocket threa feet long for duet to settîs in, and
then the bridge proper, wbich, like the wall or embaukuient,
follows the contour of the boiter sud bas a space of seven
juchas bat-veau ita top sud the bottom of the boiter. By
keeping a compsratively thin fine, and, above ait, by property
disposing and proportioning the air entrauces, Mr. Eugert je
enebled te obtain a transparent fi inae heving a pale greianih
fiut, as wa have, in fact, meon for ourselves. As is wet kuown,
this fiente givea the grestest inteaity of heat, which, bowaver,
would b. worse than uelesi if coucentrated within astaat
ares, as it would burn the plates of the boiter. Iu the Etigert
fiiruece, howevar, by meaus of the brick embankment, the
flime je drawn out and dietnibuted oven a large surface of the
plates, sud, penetratiug through tharu to ths water, ie futty
utiliz;ed inproduciugsteam. lu aword, it je clained-end ther
dlaimu iseubstantated in practice-that flot an atoru of oxygan
enteriug the furuace, aither froua below or froua the front,
escapes ta the flues without heving doue its work by co-niug
in contact with the fuel sud produciug eiwoât perfect coin-
buirtion.

As the worth of a tise je dermined by ita fruits, go is the
value of au iuvention geuged by its result. Iu the preseut
instance, we hava semae remarkably advanced results which,
altbongh considerablY in exceas of ordiuary practicte, hava yet
beau obtaiuad froni actuel workiug, sud wbich thug siford
prima facie evidauce that M r. Enagert has suceseded in elfedting
a practical sud e practîceble departure iu steatu engineering.
The furaae aud boiter hava been tested by two profesiional
experts iudep-ndeutly of esch other, namely, Mfr. D. K. Clark
sud Mn. W. Scbouheyder. Mfr. Ctank's test extendimd ovan
nearty seven hours, durinz whicla lie conurnad 721.5 pounds
or ceai, sud evaporated 150.8 cubic fruit of water trom a tr--
pcratura of 701 F. W. thus get an evaporation of 13.02
pounds of water par peuud of coal from tire temperature jubt
statad . The steaua, is report ýd ta have beau dry, aud tfire
appears te have bean no avideuca of priming. The test wes
made uuder conditions of slow combustion, only e emali pro-
portion of eteeni being used dnriug the trial for drivirrg the
machinery in Mfr. Euaert's works, s most of the hauds wene
absent on holiday, the day baviug beêu Nov. 10 test. Mfr.
Schoubeyder's teet was madle on Nov. 20, eut axtendad uver
nesrty eight sud a haîf heurs. He uied 12,857 peunde of
water, sud cousurned 1120 pounda of coal, the maeu tempera.
ture of the waten being 74Q P. The evep ratioa wus thirre.
fore 11.46 pounds oâ waten par peuund of ceai fro:n 7411, sut 35
peunde boiter preeaure. This test was made under the cou-
ditions of quick combustion-that is, wheu the boiler was falty
et work supptying steam for driviug the whole of the rnachiuery
in the factory. Both 1fr. Clark sud Mfr. Schonbeydar agrea
that the cembiuatiou cf the furuae arrangements cause au in-
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