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ANALYTICAL TESTS AND METHODS. 20

mometer without opening the cooling-chamber. The {‘hld-tfl':;it‘ IIL- ,sll;;-..{tln1 f'mf—:
quently applied by simply taking the oil in a sample ‘tu.nttlzt*E the diame :i.l" U{l
which is about one and a half inches, chilling it in a freezing IEI]?‘LT-HI‘{.} A1
noting the temperature at which, on u}:rhntng the tube, t.htf oil no longer
flows, or that at which the separation of paraftine HlI_]lIl!l’E‘III;!l'i-,-. Lo
(d) Viscosity Test.—As before stated, the * viscosity” or body o Lo
cating oil is one of its most important v!mm{-ter.-;: Its (lﬂti'l‘l!ll!l:li.l::rtl s,
therefore, to be made with great care. The earlier forms {3:] 1;};11_1:?'.1{.11‘1
consisted simply of glass tubes, of pipette form, which, being h_ ed with ci1
to a certain mark, were allowed to empty while the time was accurate z
noted. The pipette was set in a hot-water funnel or similar vessel, an

Fia. 13.

the water in this outer vessel brought to 60° F., so that the observation on
the oil might be at a standard temperature.

Other forms are those of Coleman, Mason, and Redwood, in England,
and F. Fischer and C. Engler, in Germany. The Redwood viscosimeter,
a very accurate instrument, will be found deseribed and illustrated fully in
“ Allen’s Commercial Organic Analysis” (2d ed., vol. ii. p. 198). The Fischer
viscosimeter is shown in Fig. 14. The outer vessel, B, having been filled
with warm water, the oil-vessel, A, has placed in it about sixty-five cubic
centimetres of the oil sample, filling it to a mark on the inside.  When the
thermometer, immersed in the oil, shows the proper temperature, fifty cubic
centimetres are allowed to run into a graduated flask placed below and the
time required for its flow noted. The exit-tube, a, consists of a platinum
tube 1.2 millimetres wide and 5 millimetres long, which is surrounded b
a wider copper tube. This exit-tube is enlarged conically at either r:uj;







































52 INDUSTRY OF THE FATS AND FATTY OILS,

IX. Whale 0il Growp.—Marine animal oils, Churaeterized by offensive odor and
reddish-brown eolor when treated with caustic soda.  Includes whale, porpoise, seal, men-
haden, cod-liver, and shark-liver oils.

X. Sperm Oil Group.— Liquid waxes. Are not glycerides but ethers of monatomic
alechols.  Yields solid elnidins. Includes sperm oil, bottle-nose oil, and dolphin oil.

X1, Spermaceti Gtroup,— Waxes proper.  Are compound ethers of higher monatomie

aleohols, with higher fatty acids in free state, Includes spermacati, beeswax, Chinese Wax,
and carnauba wax,

3. EXTRACTION OF THE RAW MATERIALS AND PurrrrcaTios or taE
Saye.—The method of extraction of the oils and fats is, of course, deter-
mined to a considerable degree by their hysical condition.  Solid fats, like
tallow and lard, are obtained firee from tlua- enclosing membranes by melting
the finely-chopped material and drawing off the fat in the melted state y

imal oils are extracted mainly by boiling out with water ; oil fruits an
:éleds are ground fine, and then thg oil obtained by F,:Ill)[lllttlﬂ%d t:;e mieuE ]:;
ressure, either cold or with the aiir] of Igﬂt, or the oil is extracted by solver
ike carbon disulphide and petroleum ether. _

In the uxtmpqlztiml of ]f'ﬂts by the process of _lne]!::ng, three Fﬂnﬁ?‘{:f
procedure are followed : (1), the so-called _“nm}cklmgﬂ REgE & m:,i | 1}:33%
over direct fire, known, too, as the ¢ dry melting ;” (2), the mLiitlr‘lF m_ii‘ i
fire with the addition of dilute sulphuric acid, known as th:;i mmhnﬁas :
ing ;" and (3), the melting by the aid of steam. In the first process,







54 INDUSTRY OF THE FATS AND FATTY OILS,

In the case of the best medicinal or table oils all heat is avoided and cold
pressed oils only taken, The meal is then repeated] pressed. The ri;ul;
of the first pressing is often called virgin oil,” am{ 18 of better color and
taste than the later lots. The pressing is done chiefly with h 'dralxlir
presses, as shown in Fig. 21, although the old wedge presses ma }stil] be
used on a small scale, The crushed oil seed is placed in woolen ;-:Fu- cotton
cloths, usually covered in by bags of horse-hair, and then pla@ between
the pr(ﬂs—plu'tes: The other process, that of extraction of the oil by solvents
is capable of yielding a much larger amount of oil than pressure, but has

Fia. 20,

been more or less opposed on several grounds, The solvents employed are
carbon disulphide and petroleum-ether. The former is the better solvent, is
used at a lower temperature, and is easily recovered from the solution after-
wards without leaving any appreciable odor adhering to the oil. It, how-
ever, dissolves coloring matter and resin from the seed as well as oil, and so
introduces impurity, and when not perfectly pure, it leaves sulphur impuri-
ties also in the oil. The other solvent does not dissolve so much coloring
matter or vesin, communicates no odor, and leaves no sulphur or other
residues in the oil, and so can be used for fine table oils, if necessary. It










































































































































100 INDUSTRY OF THE ESSENTIAL OILS AND RESINS,

possible, What takes place in this case is not an evaporation simply, but
a_decomposition of the linolein (glyceride of linoleie ucid‘i takes place,
whereby glycerine separates, and a portion of the linoleie aci changes into
linoleic anhydride, (E";H_.,,Om an elastic and caoutchone-like mass (see p.
109), which then dissolves in the undecomposed linseed oil and gives the oil
its valuable varnish-forming and drying character. Another part of the

Fia, 35,

inolei id, Li ili r d changes mto
linoleic acid, liberated by the boiling, absorbs oxygen an . |
l;:;lfnoleic écid} CH, O, which at first is ?f tt]_l"p!?r]lt!l"ll.’!-]ﬂxﬂ‘ clll_nm{_-.tu,
while all undecomposed glyceride of linoleie acid dries up to elastic m:tl}'.x_yn,
C,H,0,. A good varnish, therefore, i? Emﬁc up of three factors: (1) Lino-
leic anhydride, (2) oxylinoleic acid, and (3) linoxyn. \ i

i fi[l‘lhtge vim:*a{ u)f' Mulder as to the changes which occur in the boiling of
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130 THE CANE-SUGAR INDUSTRY,

The most important improvement in the preparing of
sugar, however, consists in the use of the vacuum-pan, by means of whicl
the concentration can be effected with the least |IE‘:It—i‘I1H" fod hence lm'l
a'.il:;ac:«f\v]n:wn;;~ of the sugar-containing juice. The x':u!uumipau in".'ﬂn-tt_xi-ui“;t
1813 in I:;ngf:u‘ul by Howard, allows of the concentration, or boilin t::
grain,” being effected at temperatures varying from 130° to 170° or IE-EI"‘EF

L |

a better-prade

instead of the 240° or 250° F. reached in the open-pan. They are of v

ing forms, but consist essentially of a spherical, eylindrical, or dumcialql',:r}ri
copper or iron vessel, such as is shown in Fig, 41, The contents of S:W
vessel are heated by the steam-coils shown in the cut, and the vacuum s
maintained by the connection with an injector air-pu:np, as shown. Th]:

vacum- IS ¢ : irst wi '
wm-pan is connected first with an overflow vessel, or “ save-all” to

Fia. 42,

collect saccharine juice thrown over, and thence with the exhaust-pump.
Through suitable openings in the side of the pan the interior can be illu-
minated and the operations watched ; samples can be withdrawn by the aid
of the “proof-stick” for examination, and fresh juice can be admitted when
the grain is to be built up.

n concentrating the raw juice, considerable use is made of what are
called “ triple effect” vacuum-pans, a series of three connected pans, in the
first of which the thin juice boils under a slightly-reduced pressure and, of
course, at a slightly lower temperature than in the air; the vapor from the
boiling juice here passes into the steam-drum of the second pan, and
readily {Juils the liquor here, which, though denser, is under a greater
vacuum, and similarly the vapor from this liquor boils the most concen-
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PROCESSES OF TREATMENT. 137

centrifugating the pulp; (3) by the maceration process, in which the pulp
is exhausted with either warm or cold water, and the residue pressed ; and
(4) by the diffusion process, in which the beets are not pulped at all, but
are cut into thin transverse sections, known in Germany as * schnitzel,” in
France as “ cosettes,” and in English as # chips.”” These are then put into
a series of vessels, in which a current of warm water is made to displace
the sugar juice by the principle of *osmosis,” or diftusion, as it is more
generally called, The first three processes are now almost entirely displaced
in Germany by the diffusion process. It is stated that in the season of
1881-82, of the three hundred and forty-three German sugar-houses, all

but nineteen used the diffusion process; of these nineteen, sixteen used
the press method, two the maceration method, and one the jc{ttltl‘iﬁlgﬂ.ﬁ{lll
method.  In the season of 1884-85 the number not using the diffusion
method had fallen to six. In France the diffusion method has not become
so generally popular. ~ As, however, it yields a purer juice and a higher per-
centage of the same than the older methods, and is, as just st'a.tedg the lane
that is dlsplzrming the others, we shall confine ourselves to this.‘ /)
] ;::1_ .t;he diffusion method of Robert, the fresh beets are cut into slices or
chips” of about one millimetre thickness, which are digested with pun
water at 50° to 60° C. This allows the saccharine beet juice to llasg
through the cell-walls and mix with the water and the watchm ru:.-placIe it



138 THE CANE-SUGAR INDUSTRY,

in the eells, while the colloid non-sugar remaing behind, The vessels used
for this diffusion are mostly upright iron eylinders, as shown in Fig. 48,
which are provided with a man-hole above for charging them with the chips,
A series of these diffusors connected together is known as a battery. They
are brought to the proper temperature either by a small steam-coil on the
bottom of the vessel or by so-called ¢ calorisators,” or juice-warmers, de-
tached upright heating vessels inserted between every two diffusors, A

Fia, 48,

diffusion-battery of ten cells, with juice-warmers, is shown in plan in Fig.
49, From t.h;}rbnttmn of each ﬁel]i T to X, goes a delivery-tube, 5, to ttllle
bottom of the juice-warmer, where it divides into seven tubes, F 121111 ﬂlg
top of each juice-warmer a tube, a, bent at right angles, Ennnect_sil'll.u 1 ﬂ:

next cell. The connection of the opposite cells, Vand VI, as “i, Ias | e
cells X and I at the other end, is effected, as shown in the grm!uic P :}n,tl:_;
longer tubes making these bends at right angles. By smtaiile w.l ves 'mThe
supply- and delivery-tubes each cell can be shut off fmn; the ot Tﬁh L
upper man-holes of the cells are all reached from the I?t urn:] e “1 1tti“m-m :
along just above them ; the valves 1, 2, 3 are reache; Tom }119 P:!. L d)
which runs along lower down, supported on cross-pieces, ai-:- show I-L Sl]ll]if.'%:
48 ; and the third platform, g, gives aceess to the .]ﬂwm C:}-'u :i!{s. e
canal, A, in this lowest platform allows of the e.xlmustb Ld“pfhieh g}m
charged from the lower man-holes on to an endless band, v I

ot "-r-‘d
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Fra. §0.
















146 THE CANE-SUGAR INDUSTRY,

osmose process thrice the yield can be raised to thirty per cent. out of th
possible fifty per cent. of sucrose contained in the molasses l :
Of the methods depending upon the formation of a lime or strontia
sucrate, the most important are the Scheibler-Seyferth elution process, the

btc!iI{:lT :}lﬂh;:gtmgfu tl;:':fitﬁl:p:l.mtlml ].'rlll‘um:i:-]l!ﬁ, and the strontium prme-:-;a;.
the molasses, which has ]I::::lu--‘;:ltl:-rvi::ntllt“z-:llJr li:.:::{"liﬂ :I?I"‘Ikllmu IE ﬂdd{:{'{l’ -
U o e _ pre :,r” oen rated in vacuo to 84° or
, in the proportion of about twenty-five parts of the former to

Fra. 62,

W i

TITTHLL]
:I_I_!l!-

one hundred parts of the latter. The lime slakes at the expense of the
water of the molasses, and leaves the tribasic caleium sucrate in the form
of a dry porous mass, This is then broken up and put into the © elutors,”
vessels which are somewhat similar in design to the cells of a diffusion-
battery. The impure sucrate is here systematically washed with thirty-five
per cent. alcohol, which dissolves away from it most of the adhering im-
purities. The washed sucrate is then brought to the condition of a fine

aste with water, and either decomposed with carbon dioxide or used
instead of lime in treating fresh beet juice. This process takes out eighty-
five to ninety per cent. of the sugar contained in the molasses, but the cost
is somewhat greater than in the case of the osmose process. The alcohol is
recovered from the washings by distillation, Steffen’s substitution process
depends upon the difference in solubility of the tricaleium sucrate at high
and low temperatures. The molasses is first diluted so that it shall contain
about eight per cent. of sugar, and then caustic lime added until some two
to three per cent. has been used. The whole mass is then heated to 1157
C., when the tricalcium sucrate is precipitated and separated by the use of
a filter-press. The sucrate is ground up, again filter-pressed, and then can
be used in defecating sugar juice. The washings from the filter-press are
used to dilute a freril quantity of molasses to the degree mentioned before,

S -






148 THE CANE-SUGAR INDUSTRY,

some hours the whole mass is char into a crystalline magm ich i
broken up and put through a ﬁltelf-‘irdresa. ’I‘E?whit::!ﬂ?:akes oiq"ﬁ::-rllrllﬂtlﬁ
sucrate go, as in the case of calcium sucrate, to the treatment of crude beet
ﬁ_mc, while the mother-liquor is treated with more caustic strontia and
iled, when bistrontium sucrate is precipitated, This is dense enough to

be washed by decantation, and then can be used instead of strontia solution

Fis. 64,

with fresh molasses for the formation of monostrontium sucrate. The
excess of strontia is recovered from all the mother-liquors and worked over
into caustic strontia. By the other strontium process the molasses iz added
to a twenty to twenty-five per cent. strontium E}rdrafe solution, both taken
hot, in such amount that for one part of sugar about two and one-half parts
of strontinm hydrate are present. The precipitated bistrontium sucrate
separates rapidly, and the mother-liquor can be decanted from it The
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Fia. 66,


































ANALYTICAL TESTS AND METHODS. 161

weighed as sulphates instead of as carbonates, the proper correction being
made. The organic non-sugar is simply taken by difference as with raw
sugars, The determination of raffinose in raw beet-sugars, and particularly
in beet-molasses, has attracted much attention in recent years. Creydt*
has suggested a way for determining it in the presence of cane-sugar in con-
nection with the method of inversion. He finds that while cane-sugar
polarizing 100° to the right before inversion polarizes 32° to the left
after inversion, a change of 132°, raffinose changes from 100° to 50.7°

Fic. &7.

—

o - .. . "- -
e i i |

only, a change of 49.3°, He proposes two formulas: 4 —z-1
e=1.322 + 1.57 R X 493, in which A4 is the direct pnlal—';;.ai.;?u?nﬂé atili
polarization after inversion, z the percentage of cane-sugar, and £ that of
raffinose. From these formulas, A and ¢ being known, z and R can be
found. The reading after inversion must be taken uniformly at 20° C,

5 ANALYSES OF SUGAR-CANES AND SUGAR-BEETS AND RAW
JUICES THEREFROM.—The very different physical characters of the sugar-

* Zeitschrift fur Ribenzucker, vol. xxxvii, p. 168.
11








































































NATURE AND VARIETIES OF FERMENTATION. 185

Fra. 62.

Sapcharomyces carevisiag. Eaccharomyres cerevisim, Ascospores,
{After Hansen.) (After Hanszen.)

saccharomyces ellipsoideus, Saccharomyces ellipsoidens, Ascospores.
(Afer Hansen. ) After Hansen.)

Baccharomyces Pastorlanus R o R o S
- e RCCIATON i 1 . ! e
{After Hansen,) 1yees Pastorianus, ASCOEPOTEE,

(After Hansen.)
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224 FERMENTATION INDUSTRIES.

about 975, By rectifying, or doubling, a crude milk spirit, abounding in
oil, at hrstrm:tm-s-; over, followed by clear spirit, whic-f:: is then caught sepa-
rately. When the aleoholic strength of the distilled liguid has ::un.‘-.:i{laer:tl;]:,-
diminished, the remaining weak spirit that distils over, called fainfs, is
caught separately and mixed with the low wines preparatory to another

Fra. 72.
e
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distillation. The rectifying is most rapidly and effectually done in the sev-
eral forms of column apparatus, the best of which will yield a very pure
aleohol in one or two operations, ]

An improved Savalle rectifying column as used generally in French and
Belgian distilleries is shown in Fig. 72. It consists of a still, 4, heated by
closed steam-coils, a rectifying column, B, two tubular condensers, €' and D,
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PROCESSES OF MANUFACTURE. 241

ecar obtained in this way has a very agreeable aroma, that made from white
wines being most esteemed. When the wines t.-.m[ﬂﬂ_j!r'ﬂd in the {}P]ﬁ%ﬂﬂ
process are too weak it often happens that the vinegar 15 ropy and ““"“f‘_"g
in transparency. In such case it must un{lurgm_t-h{:_hrlng process. The
yrogress of the acetification is judged of by plunging in a rod and examin-
ing the froth upon it when withdrawn. This should be white and copious.
The temperature that is found to answer best is between 24° and 26.6° C.
(75° and 80° F.)

Hengstenberg has proposed a modification of the Orleans process,
whereby a series of the “ mother-casks” are connected together at the base
by short pieces of glass tubing. After the acetification of the first addition
of wine in each cask the new wine is added only to the first eask, into which
it runs slowly, while from the last cask of the series, by means of a siphon-
tube fixed in the side, the excess flows off as finished vinegar. The inecrease
of yield by this modification is, however, only slight.

2. THE QUICK-VINEGAR Process.—This process was first introduced
by Schutzenbach in 1823, and has been considerably improved since, Tt
is used exclusively in the case of spirit vinegar in Germany and in this
country, and, with slight modifications, in England for malt vinegar. The
vinegar-formers are upright casks from six to twelve feet in height and
three to five feet in diam-
eter. About a foot above Fie. T4.
the true bottom of the
cask it has a false bottom

rforated like a sieve,

Jg‘pnn this  beech-wood -
shavings are heaped, ex- iR — )
tending nearly to the top e o
of the cask. Between ‘
the true and false bot- '

toms and just under the
latter a series of holes is
bored in the cask in a
direction slanting down-
ward and  extending
around the entire cask,
The beech-shavings are
first boiled in water and
dried. They are then
soured or soaked in warm
vinegar for twenty-four =
hours, filled into place =
and covered by a wooden
disk perforated by fine
holes in which “pack-
thread is loosely filled,
This disk also is perfo-
rated by four larger glass
tubes open at both ends, which serve as air-vents, The cask is then closed
UI] f}ﬁpl!lj’lgt wooden cover with a single hole in the centre, through which the
aleoholie liquid is to be poured and from which air may escape, The entire
arrangement may be understood from Fig. 74, During the oxidation of the

16

(
{
|
{

N oy =



















































258 MILK INDUSTRIES,

fmfI product, oleomargarine. In making butterine we use ‘ nentral lard,
which is made from selected leaf-lard in a very similar manner to oleo Dii
EXFE]‘.I-tl!lE t:lmt- no stearin is extracted. This neutral lard is cured in Ea.];.
brine for forty-eight to seventy hours at an ice-water tempe:mtm;e. It is

Fia. 79,

then taken and with the desired proportion of oleo oil and fine butter is
churned with cream and milk, producing an article which when properly
salted and packed is ready for the market,

“Tn both cases coloring matter is used, which is the same as that used
by dairymen to color their iutter. At certain seasons of the year—viz., in
cold weather—a small quantity of sesame oil or salad oil made from cotton-
seed oil is used to soften the texture of the produet.”

It will be seen that in this process a higher temperature is used in render-
ing the fat than was used originally by Mége. He obtained about fifty per
cent. of oleo oil. The manufacturers now obtain sixty-two per cent. or
more. The oleo oil from beef-suet and the neutral lard from leaf-lard are
frequently mixed, the proportions varying according to the destination of
the product; a warm climate calling for more “ gleo,” a cold one for more
« pentral.” In ordinary practice about forty-eight gallons of milk are used
for churning with the oil per two thousand ounds of product. Plain oleo-
margarine is the cheapest product made. ]ISJ}' adding to the material in the

itator or churn more or less pure butter what is known as butterine is
produced, two grades of which are commonly sold,—viz., ¢ creamery but-
terine,” containing more, and “ dairy butterine,” containing less, butter.

Large quantities of oleo oil are now manufactured and exported as such
from the T?nited States to Europe, notably to Holland, where it is made uF
into oleomargarine butter, There are caid to be seventy manufactories o
this kind in Holland which work up oleo oil from all parts of the world.

4. CHEESE-MAKING—The manufacture of cheese depends upon the
















































74 VEGETABLE TEXTILE FIBRES,

collapse and flatten out, The adhesion of the fibre to the geedd also becomes
less, so that the ripe cotton is easily separated in the ginning III-'i.J{'vI‘!-Zﬂ In
some species (as in (. Barbadense) this separation of hair from the seed s
so perfect that the seed shows after the ginning a lustrous black uppm:"u-m-;:
whence the name locally applied of “black-seed cotton” as (liﬁtillglliﬁl!mi
from the upland variety, known as “ green-seed cotton,”

Fra. 80. Fra. Bl

The fibre must be picked when mature or it becomes “ over-ripe” and
deteriorates. The length of the “ staple,” or fibre, varies considerably with
the different varieties of the cotton, the long-stapled sea-island cotton grown
on the shores of Georgia and Florida attaining a length of nearly two
inches (five centimetres), while the short native cotton of India scarcely
exceeds three-quarters of an inch (eighteen millimetres) in length.*

Chemically, the cotton fibre contains about ninety-one per cent. of pure
eellulose, seven per cent. of moisture, and small amounts of fat, nitrogen-
ous material, and euticular substance. An ammoniacal solution of copper
oxide causes the ecellulose material of the fibre to soften and swell up,
whereby the cuticle, which is not softened, takes the appearance of yellow-
ish constricting rings binding the swollen cellulose at regular intervals.
Prolonged action of the reagent dissolves the cellulose. When bleached
by boiling with sodium carbonate or hydrate, the cuticle is decomposed and
the fibre yields easily a very pure form of cellulose.

2. Fr.ax,—The flax-plant, Linum usitatissimum, yields the best known
and probably the most valuable of the bast fibres as well as other products,
like the linseed oil and linseed cake. (See p. 48.) It is not grown for
both fibre and seed together, however, as when the fibre is desired in best
condition the plant is gathered before it is fully matured, while if the plant
is allowed to ripen fully for production of seed, the fibre obtained is more
stiff and coarse.

The plant is grown through a wide range of climate, a‘tthuugb that
grown in the tropics, as in India, is chiefly used for seed, the fibre being of
little value, while that grown in colder countries, as in the Russian East

Sea provinces, yields the best fibre, When the plant is cultivated for the
prml[:lctiuu of fibre, it is either sowed more thickly or, as in Holland and

# Bowman, Structure of the Cotton Fibre, p. 19
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Fia. 949,







































































































PROCESSES OF TREATMENT. 561

the inert mixture to the action of the air for a while restores its properties,
until after repeated use it becomes so charged with separated sulphur that
it is no longer available, _ : : g .

The introduction of free oxygen into the gas, previous to 1t entering the
purifiers, has been found to lengthen the time during which the oxide of
iron can remain without being changed, thereby saving much handling. It

Fia. 104.

10
|
| F
b
o
!-.

has also improved the illuminating power of the gas, (Journ. Soc. Chem.
Ind., vol. viii. pp. 84 and 694.)

From the purifiers the gas passes through the meter of the works,
where the volume is registered, then on to the gas-holders, where it is stored
and from which it is 'c}ﬁs.tributed_

The following table illustrates the composition of illuminating gas
taken from various stages of manufacture :

Entering | Entering Enltﬁ:;“g Entering | Entering
the ajr-con- the Laming's the lime- Eml{f?s
| denser. | serubber. purifier. : purifier, | iolder.

HTRBIpen | e ai e e e s e 37.97 37.97 37.97 37.97 37.97
Murabiagas |, . il wlnlaie e s (80.78 38.81 38.48 40.29 49.87
Carhonicoxide . . . . . . ST s 7.21 7.1h 7.11 3.98 a.97
Heavy hydrocarbons . . . . . . 4.19 4.6 4.46 4.66 4.29
P T e e s R LR 4.81 4,90 .50 7.86 0,049
el Sk e N Lk .31 0.47 .15 0.45 .61
Carbon dioxide.. . .. 0. ia . 3.72 8.87 3.80 $.38 0.41
Hydrogen sulphide . . . . . . . 1.06 1.47 0.56 0.86 T
a0 vk T 0| F PR SR D (RS 3 [ 0.54 ST e

2. Coxe-ovEN DisTiLLaTiON OF Coan.—The burning of coke in pits,
“meilers,” or mounds, represents the first rough and wasteful method of
converting bituminous coal into coke; involving, at the same time, the
total loss of all the volatile matter of the coal. It allows, however, of the
smothering the finished coke with fine dust, instead of requiring it to be

uenched with water, as in other methods. The so-called “ bee-hive” ovens
allow of the volatilizing of a much greater amount of sulphur in the coal,
and give a decidedly increased yield of coke over the pit-burning method.












il

b

e

i

PROCESSES OF TRE ATMENT. 365

is prevented from impinging against the concave bottom of the still by means
of the arch g, but passes through the openings & in the circular wall k into

i 3 chich i lar space { and through flues in
tical flues 7, from which it enters the annular s _ e

:]i; ;‘mnt of the still to the upper space n, finally entering the flue E, which
leads to the chimney. The su}uﬂy-pipﬂ r is for feeding the still, the pipe s
i« an overflow, and serves to indicate when the tank is full. The cock a 15

for drawing off the pitch. The still-head ¢ is for conducting the vapors, and

Fia. 108,

is connected with the condenser. The system of pipes @ y 2 indicated is for
conducting superheated steam into the still for finishing the distillation ; the
pipes conforming to the shape of the bottom, are provided with a number
of jéts for a more equal distribution of the steam. The remaining attach-
ments I'qulil'(.': 1y fll]'t-lll.‘[" mE'I'Itil.'}ll.

The condenser consists of a coil of pipe immersed in water contained in
an iron tank. In England, the pipe used is from six to nine feet in length,
and from four to six inches in diameter; the total length for one still is


































































































































































































































































































































































































































































































































































