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,charcoal establishuxent, theworks covering an a rea
zof 1wenly-five acres of ground, and giving eýmPloy-

inntt 600 men.. Thecoalused je firsîbroke jut
eumail pieces bV a machin.e like.an .anthracite coal
oérusher, and. is. thon ready for tho retortse. Thèse
are arranged vertically in sce cf four, each being
eleven feet in height, aud the coal ia raised te a.
plalforux near' their top. Their upper ends, whièh
project abovo theo platform, are snob closed by a
conical hopper ; the opening of the her hile the
retort je closed by a epherical valve, wUrhi le sus-'
pended in the:retort and -pulled op againet the
open ing by a ohain worked by a counterpoise. This
simple contrivance is rendered sufficiontly air-tight
bya handfui of sand boing throwninto the hopper.

bhen il is 'wished t0' re-charge the retort, the'
*orkman fille *'the hopper with the broken ceai,
and then depressing the. iron chain, lowers -the
.spberical valve, when the, contente of the hepper
-faîl mbnt the retort, the opening being immediately
clesed again and luted hy a frosh handful of sand.
Prom the construction of the retort, the coal is
gradually heated as il descende le that part cf ib
which passes thrcugh the furnace.

The bottcmeof the uprightretortspase compietely
through the furnaces, and. are closed below by dip-
ping int shailow pools of water, that fcrmn air- th
joints. The advautage cf this arrangement je
evident; the spent coal from whioh the oita been

* driven off, as il passes tbrougli the hot part of the
retort gradually descende into. thc water, and ie
fromn time to lime raked away below, the coal from
above descendingas itijeremovèd... Thue the action
of these retorts is continuous, and the distillation
goee on uninberrupbedly both nigbt and day. The
waete refuse or epeut ceai from the reterte consiste
of about one-half carbon, the remainder being
minerai matter. As it le bot well adapted fer fuel
nor utilized lu any way, ib accumuiates in enermeus
mounds that cover several acres near the worke.

Thcvpurs which are produced in the retorts are
ail couuced by iron tubes 10 the main condensera.
These, like the ordinary condensera in ceal-gas
worke ceusiet cf a series of iron syphon pipes freely
exposed 10 te air. lu pasBing throughtLboisep piethe vapeurs condense into liquid, a very inconsîder-
able portion escaping int a gas holder as incon-
densible gas.

In gas-werks, a high temperature resolvos the
coal int incondensibie gas and ceai tar, the.latter
bein ga liquid heavier than watcr. lu the Peraffine
Works a comiparative *ly low temperature, gradually
applied, furnîishes an inflammable oil ligbter than
'vater, with se suxail a portion of incondensible gas
that practicaiiy il is cf little consideratien.

The crude oil produced lu bbc, numereus stacks
of furnaces by the distillation of the Boghead ceai
je conveyed by mens cf jron pipes te a general
reservoir - this le a brick tank sunk ini the grouud,
and capable of containing 40,000 gallons. This
crude oil ie a mixture of various substances, soe
cf whieh are very volatile, and give off inflammable
vapors even at the ordinary température of the
atmoephere. This tank le perfectly gaetigit, and
'le thus guarded againet fire, wbile bbc e ne oci,
isl kept in circular iron tanks, sacb capable cf
holding 100,000 gallons, and somelimes ene million
of galons are kept on tbe premises.

.The crude oil as firaI obtainod front the 'coal is a
dark-celoured thick liquid, containing ail the pro-

-docte of its diïtlIiatidn>]%. Thefsl.roe& #
jurification it undèrgoes la' siipl dîstilatiozi

enaormous size'-; in. these'O j-i ledietillèd te dryâesé,
thé superabundant carbon thatî il 'count ;aine b.:iuig
loe in ihe fermi of a" shining. b14e èoke.- As i 1
necessary to clear ont tis coke alr'ahdsilL
lon, the ieioits are made'to Open, at theenide, sBo
as te admit of ils 'renïoval. This coke is: emp'loqyed
de fuel. The vapor *arîsimg from thosee'stiili le
cooied by being conducted afig irôn; 4pip'es pasi n
throogh large- open tanks' sonk .u te r6und
These tanks have a very emali stream of water
flowing-through tuei.

When the first purification ty simple distillation
bas bee» effected, the oit is fâriher purified by being
acted on by strong cil *of vitriol, or suiphurio acid.
The Bathgate Works in*cl'de -a comnplite, apparàau
for ils, manufacture : thère are fume, aces in which'
large quantities of suiphur are burneci'-. vut leaden
chamàbers, 'in which the -fumes, mi'zed. with thèse
.arisingfrom aquafortie,are coudensed mbt the liquid
acid;-, and huge glass evaporaing pans bedded in
sand, in which the produce' is.concentrated by beat
util «it attains the required spe cific gravity of
1.848. Inorder te mesure. an adéquate mixture of
the paraffine oil and the sulphuric acid required te
purify il,. both are ailowed te flow in the reqisite
prop *ortions int circular'tanks. Bach cf. thee
centaine a revolving stirrer, which *throws -the
whole« int greal commotion, 'and caiuses the inti-
mate mixture cf thé two liquide, spite of their
dîfferent speciflo gravities, the acid -being dogible
the weight of the oiL. This aduxixture ie conlinuedl
for about four heurs, when the'* combined fluide
assume a beautiful %paque green appearance. *On be-.
ing ailowed te ree, t eimpuritiewbiohareocharred.
and separated by tbe action of the oul of vitriol,
subside te the bottom in tbe form of a dense, black,
heavy acid tar.. As Ibis ie not 'turned te any prao-
tical usé, it is requisite te gel rid of il in some way,
as il cannot be all6wed te pollaIs the neighboring
streams, and its accumulation would bo very
inconvenient; it is necessary, therefore, te hoil
il te dryneàs, when the solid residue is ued
as fuel. In order te separate lthe'iemaining im-
purîties and that portion' of the sulphurie aeid
which is loft in the paraffine cil, il is uoxt subjeoted
te the action of a sBtreng solution of caustio soda.
This chentical re-agent le aiso propared at theworlks,
a reguia.r soda, faotory being: n constant operation.
This 'soda.is rendered caustic by quiklime: and
afteèr having been used te purify hei loit, ie again
workod up and re-uàed over asud ovor again.

As thue purified, the oil contains four distinct
commercial produots, whichi require te be separatid
from oach other in ord er that each ehould he made
available for useful and' economical piarposes. To
effeet this separatioùPn the ol is. againa distilled.
The firot'elevation cf, température drives over the
lighter and more volatile portions; theso 'are col-
locted separitely, and when purified. bysubsequent
distillation, yield on condensation.the fiùid knoiwn
as naptha. This naphîha differs, essenîially froni
tha.t obtained frýoni'coal tar.; the* paraffine naptha
he.ving a speciflo gravity of i750,' whereas that' pro-
cured froin ceai' bar bas a specifie gravity oýf ",850.
The paraffine ùaphthà, is of great value as a substi.
tule foi. turpeutino.- It ie aise lairgoly. ued te thèse
naptha lampe in which the fluid descends down a


