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For kiln burning, the general practice in the United States is 1o cut to 4 fu
leagths,  Formerly the cutting to lengths as well as the felling was done with the
axe, but fatterly the saw has been brovght into general use, with a view not only to
quicker work, hut to prevent waste.  The value of the saw in cutting the condwouod
to length is cunsi:lcra')lc. for the axe chips represent a very material loss.  The axe
%+ seldom makes a cut at an angle less than 45 degrees, so that in practice as much woold
b2 is cut away as gemains in the two adjacent points, and the loss of chips in cutting to

» - four foot lengths with the axe, amounts to }ully from 87, 1o 107, acconding 10 the size
4 of wood cut.
5’ : In the Province of Quebec, when we first took up the charcual iron industry, we
o founel that the practice was 2o work wholly with the axe, and ta cut to 3 ft lengths,
f and we saw that this must be changed, as'the loss was considerable in labor through
~ cutting to such short lengths, and as already pointed out the loss in chips also was
naturaily very great. We had a great deal o|f irejudice to overcome, but we are now
making for kiln purposes solely 4 ft. wood, and our men are using the saw for cutting
to length.  And we find that not only do we effect cconamy for reasons given, bat
our men age able to carn, working in pairs, with the saw, better wages than they
formerly could, warking singly, with the axe.

In burning into coal two systems are generally followed, viz., pit or meiler burn-
ing and kiln burning, and in the United States *¢ retort ™ buening has been attempted,
This is carried on, 1 believe, on a small scale at presesits it 1 do not think it has ever
proven to be a commercial sutcess although pethaps if given full trial it might be
foun.d to le more econumical that it has so far proven to be.

RILN RURNING,

Two styles of kilns are gencrally user,—the ** rectangular ” and the **bee-hive.”
The latter has been found to be the most satisfactory, and has practically supzrecded
the “rectangular ™ kiln,  In our own oaperience the **rectangular * kilns have
given us good results boths as to durability and the making of coal, but we have tound
them more difficalt to keep air-tight than the * beehive.” and that they also require
wore expreriznce and care i handling, being mr ubject 1o cracking and openmg
theough heihyg effected to a greater extent by eapansion and contraction.  They have
also to be well bound with heavy frames of wood, which are affected by weather and
time and requite replacing.

Our present battery of ** rectangular * Lilns is, howetver, in first class condition,
although it has been in operation about twenty-four ur twentyive years,  This s
perhaps niomtly duz to the fact that they have been carefudy looked after, and repaies
promptly made when necessary,

\When in operation, it is necessary that the bumer watch the ** rectangulas
kilns very closcly, owing to there being a greater liability 1o burn down 1o the centre
than in the ** lechive ” kilns,  The form of the latter giving solidity while the
action of expansion and contraction from heat and colil is not so great, and the ** bee.
hive " Kiln is thercfore eapier 1o heep air-tight, and for these reasons the coal produced
in the ** bec-hive” is moge uniform,

Apart from the question of coal, the * bee-hive ™ hiln is much easier to keep in
repair, as it is not necessary to have any wood frames or binding. The wood can
also be handled somewhat cheaper and faster in the * bee hive ™ than in the *reat-
angutar ” and owing 10 their greater liabi]it}' 10 straining from expansion and conteac-
tion already referred 1o, the **rectangular ** kilns require about two or three days
longer to cool, and therefore cannot be *“ turnied over ™ as ofien as the ** beeshive,””
and for gencral 1esults the latter has been found to be the most auitable,

hi PRINCIPLE OF MANUFACTURING IN RILNS,

In our * rectangular™ kilns, an apening is left from the front door to the centre
of the kiln, This is tmade by piling the cordwond in such a manner that a canal of
say 12 inches square is left in the middic of the kiln leading fram the door to the
centre. At this point a sort of crib work is built, known as a **chimney,” lcading
tv the top of the kiln,  On all sides of this dey wond, or brands, is piled 30 as to firn
casily. A small quantity of split brands is then placed in the boleinthe centre. The
v wood on all sides is ranked in the same manner as cord wood and is piled as closcly
v - aspossible.  Alongthe top of the kiln the ligher wood is laid, and this for two
. Tteasons. First, it is easier 10 handle, and sccondly, the fire will run through it quicker
. than through the heavy timber which is left in the centre of the kiln, then a fair
- quantity of light wood (or brands) is placed along the baitem and at the cads.
» .~ When the kiln is closed and ready for tiring, the top door is opened, and a picce of
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. vily waste is inserted by means of a long pole to the centre of the ** chimney.” The
.- draft to the top of the kiln catrics the tire upwand and along the top, amd once faiely
2 .. sarted, the top door is closcd and the air is allowed to draw down to the lower vents,
N three sows of which are open around the base of the kiln.  These vents are uperated
7 ly the Intnes in such a manncr as 1o draw the heat from point to point of the kiln,
k and thus 10 **cook  the whole miass,  The ditection and futce of the wind have a
> - large bearing on the manipulating of the heat, and will drive it from one side of the
% - “kiln to the other,- hence the hole. have to be closed and the windward side protected
X to prevent combustion, as vtherwise the wood would become over-heated and be
-teduced 10 ashes.  The condition of the coal in the kiln when approaching the finich
* .- ing point is generally determined by the culor of the smoke and sumctimes by the
§  inscrtion of an iron rod at vatious points to ascertain by feeling the condition of the
;- wood or caal. This latter mode is unly occasionally resurted to.
N BEE UIVE KILNS—The same mode of piling and ficing applies to the *¢ bee-
> rhive™ Lilas as described in regard to the **rectangular.”  The tire is started at the
5 - hottom and allowed to burn upwards.  Once faitly started amonyg the light or dey
. woud, the Liln is closed, and as the gases cscape fram the wood they practicatly supe
ply sufficient heat to **cook ™ the cntite masa.  Carc must be taken at_all times to
. Prevent tou great a supply of air to the kiln, and thus causc combustion,

< The properly covked kiln should contain only the ashes made by the wood that
s surrourkls the ** chimney ™" with a little from the dry or light womd on the top, the
£, cembustion of which has supplied sufficient fuel to heat the mass and causc the drying
i and cvaporation of water and gas in the whole.
) What a charcoal Iwtner must keep before him all the time is, that the wood s
%, tobe*covked " and nat lurned, so that every care must be taken to prevent com-
N . bustion, al_'nl suﬁ'gcnml heat must be introduced into the kiln or the ** chimney ” or
5 - canal leading W it, or by the combustion of a small quantity of light or dry woed on
B top ta *cook "' the wholc mass.  The light wod, of course, will be consumed, but

.. _inhe mcantime it should have imparted sufficient heat 1o the test to draw off the
3 -water and thc.lichtcr FRSSCS,
o The burning of charcoal is more or Jess a process which distils of throws out the
i undesiralile gas Teaving the mass of wood charred 10 the centre.  If this could be
= carried out to perfection, the coal should be solid without any Iecaks or cracks or
13 " tendency to fall to pieces.
: . Both vur **bec-hive™ and ** rectangulae ™ kilns have a capacity of about $3
= cords, and they generally take from ten 10 fourteen hours to fill, according 10 the
- class of wood handled, and from five 10 six days to burn, which is again largely
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governed by the class of wood.  The ¢ beeive ™ kilns take about eight days to
cool and can be easily dischatged in one day.  The ** rectangular ' kilns generally
take two or three days longer to coul, as alrerdy stated, owing to their being more
affected by expansion and contraction.  In our kiln work we use cord wod all the
way from a limb of 245 inches in diameter up to the trunk of the heaviest tree that is
too solid or knotty to be split with the axe, so that in our practice there is practically
no waste woad, as we use tops, lops and everything.

TUHE MANUFACTURE OF COAL IN I'NTS OR MEILERS,

In Sweden the coal is very largely manufactured in pits and this has been carried
on ob quite a large scale also in the United States.  One advantage of the pit system
is that farmers and others can do coal busaing on their own lands and oltain the
results of the labor, and at the same time the cost of transportation is naturally greatly
lessened as forty bushels of charcoal can be transported for considerably less than 2
cord of woud, of which it is an average equivalent.  In general results throughout
the United States it would seem that the quantity of coal per cord obtained by
pit burning has not heen equal to the quantity obtained in the kilns, The
general average scems to be about thiny-hve bushels per cord from pit burning
as against about forty bushels from the katns.  In wy opinion, this is very lacgely
due to lack of eare or knowledge on the part ol the pit burner, as with the
same care and attention, and with a thoroup: know’lc(lgc of the work, there does not
seem to be any gowd and valid reason why hie results as to quantity should not be
about equal.  Apart from this, however, in our own cxi)cricncc of pit burning, the
coal produced was of a better quality than that obtained in the kilns, (i.e., where the
work was well done.)  We found the coal dense and close, and practically solid 10
the centre, and this class of coal develops at least 157 10 209, more gas thzn the
ordinary coal obtained in kiln practice. It will not consume as rapidly, and gives a
greater and more enduring heat, and has proved itself as economical even where an
equal quantity per cord was not oblained, as compared with kiln practice.

In manufacturing coal in pits, the process of firing is practically the same as that
practised in kitns, a canal being made to the centre in which to insert the fire and a
*¢chisnney ™ huilt to the top along which light woad (or brands) is placed,

The whole is then covered with eight or ten inches of evergreen branches, leaves
and sand or earth.  After the fire is tharoughly started, the top or the centre over the
chimncey will fall in, owing to the total consumption of the wood at that point, and a
supply of hard wowd is kept on hand, which is driven into this hole as soon as the
cavering shows a tendency to fall in. - Afier it is thoroughly re-filled, a fresh covering
is put on, then vents are opened along the sides towards the base.  The condition of
the coal inside is ascertained by feeling with an iron rod, and as the burner finds it at
any puint properly ** cooked * he can open it and withdraw a portion of the coal,
covering the balance rapidly and carefully again in the same manner as at fiest. This
process is kept up until he knaws by the color of the sinuke and by the inserting of his
*“1ry rod ™ that the whale is properly *¢ cooked.” It isall then caretully covered in and
allowed to coul and die out.

‘This made of burning coal requires very careful and constant watching, owing to
the liability to fire.  As 1 have already said, the practice in Sweden is 10 use wood
for pit purpeses in nine or ten foot lengths, and when we took up the question of
getting the farmers and others in our district to make coal in this manner, we had
them follow the usual Swedish process in cutting, but from various reasons, princi-
pally owing to the density of our woods, the buening of sherter lengths has proved
more satisfactory, and our best results have been obtained from wood cut in four or
five foot lengths, and a postion of it split, and also by using simaller pits.

The pits which we first operated contained as much as forty-seven to fifty cords,
bt the sesults were unsatisfactosy, the pracess proving too slow and too many brands
being made.  The coal obtained, however, was faitly goad.  Our burners then
resoried to sinaller pits containing from 20 to 23 cords of 4 ft. wood.  These burned
faster and gave better coal. Where our men had had expetience in the work, the
coal was clean and solid, and as pointed out, gave better results in the furnace than
ordinary kiln coal.

In pit and kiln praciice, we have used the folliwing woods:—maple, birch,
beech, soft maple, white birch, tamarac, hemlock. balsam, and in point of value they
can be reckoned in the order named.  Qur principle consumption has been in maple,
birch and hcech, with which our district abounds.  In practice in kilns and in pits
both, we have found it passible 10 use 25% to 307 of soft wood, but for furnace pur-
poses we prefer not to go above that as the coal made from the softer woods is more
friabile and will not carry a hieavy burden of ore.

. RETORTS,

In the United States attempts have been made 1o manufacture charcoal in retorts
or clused vessels in which the wond i< placed, and the charring donc by external heat.
In a report on this system, made by 2 prominent cxpest, he mentions that one system
is to crect a furnace, and supply it with a number of vertical ¢ylindrical vessels, which
arc handled with a crane.  These vessels are filled with wood, lighlly sealed, lifted
into the furnace and connected hy incans of nozzles with conduits leading to conden-
sers.  After the fire has been maintained a sufficient length of time to propetly char
the wood the vessel is lifted out and allowed to cool, another taking its place in the
furnace.  In this mcthod the setorts scrve also as cooling vessels, hut they must be
handied. and the outlets for gases must be disconnected and closed at change.

Another plan consists of a cylindrical retort hung from trunnions over a furnace.
It is raiced to a vertical position to reccive the charge of wood, and reversed to dis-
charge the charcoal into the cooling vessel, where the process is completed. The
ditficulty of filling these retorts and maintaining them, makes this plan undesirable.

N system Targely employed in Nosth Peansylvania and South New York, consists
of a scrics of cylindrical vessels set permanerntly in a horizontal position over furnaces.
Thesc retons are tilled with wood cither thrown in, or, in improved retorts, placed
in a crib which has been previously loaded.  When the carbonization has proceeded
sufficiently, the coal i withdrawn into 2 cooling tank, which is hermetically scaled,
until such time when the danger of the mass taking fire is greatly reduced.

Other forms have also been followed, but as far as I can ascertain, none of them
have ever proved commercially successful, and the old-fashioned kiln and pit system
still scoms to be for general chatcoal purposes the cconomical, and, in fact, the only
systems by which charceal can be successfully manufactured for general commercial
purposcs, or at least for the manufacture of iton. .

RY IRODUCTS.

Of late years considerable attention has been given to by-products ohtainable in
the manufacture of charcaal, and it has been found that witha chemical plant attached
to a lattery of kilus, that every cord of wodd can bz so handled that the.exact weight
that went into the kiln will practically be taken out, when everything is taken into
consideration.  What hy-products can be drawn from a charcoal kiln would be too
numcrous to mention.  In fact there seems to be very little that cannot be taken out

of the wood in this way, but for comincrcial purposes the principal by-prodacts, and



