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through which water muy be passed, washing out the
sugar in the wood which is the result of treatmentinthe
digester by the sulphurous acid gas.  Next comes the
neutralizing vat or vats in which various acids in the
solution are removed or neutralized by the addition of
carbonate of lime. Then cowmes tne fermenting process
and then the stilf room.  The fermentation and distilia-
tion are precisely the same as in an ordinary distillery.

The process, as briefly described, is thorougrhly to
mix the sawdust with the sulphurous acid gas and
water 5o that all pirts of it are penctrated by the gas,
thus converting a portion of the cellulose mto sugar.
This sugar, of which about 85 per cent. is fermentable,
remains in the sawdust.  This sawdust is then intro-
duced into the exhaustion tanks where the water passes
through them, the method being just like the making
of drip coffee. The wauter simply passes through the
sawdust, washing out the suygar.

The digester or boiler in whichthe wood is first treat-
cd is a revolving drum of iron, lined with lead to resist
the action of the acids, then surrounded with ) steam

jacket by which itis heated. This drun is n2aely fide -
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The wlphutous aad
gasand sicam are then
blown off from the cyi-
inder into  ab<orbiny
tanks in the acid room,
thus saving 73 to So per leal. of the gas, which
is then ready to be uced again,  The digester and the
surrounding steam jacket having been blown off, the
cover iv removed and the digester emptied of its con-
tents, which now resembles brown coffee more closely
than anything clse.  This material contains the wood
fibre und the converted cellulase, now sugar, and
vadous other separated and partially separated pro-
ducts produced by the action of the acid and the heat
upon the wood. The process is not carried as far as
in pulp making, to which it is somewhat similar, the
object being to carry 1t only far cnough to convert as
much as practicabic of the ceilulose 1o sugar and to
stop short of the point where the sugar by reversion
would be destroyed.

The cxhaustion hatiery-—so called in which the
sugar is washed out of the \awdust, contains ten tubs
or vats, in this case of 36-gallon contents cach. Here
it might be said that in the commercial plant it is pro-
posed to treat a long ton of dry sawdust at one time
and there may be as many digesters and se*s of cx-
haustion batteries as is necevsany to handle the avail-
able supply of sawdust or other fincly divided wood.

Theszs vats are 0 connccted by pipes and valves
with each other and with the pump that the contents of
any onc tub can be pumped into another. The princi-,
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ple of working is to bring the fresh sawdust in contact
with the solution already containing sugar in order 10
make a solution as strong as possible, and on the other
hand to treat the nearly exhanced sawdust with pure
water in order to complete the washing out of sugar.
This is a continuous process, that is to say, when the
contents of a vat has been treared with ten washings it
is emptied out and refilled with fresh savwdust.  Before
emptyiny its charge it receives fresh witer, and after
refilling it receives the strongest solution.

The result of this process is a sugar solution which
contains 450 to 500 pounds of sugar from a long ton of
dry sawdust. This sugar is of two sorts, one of which
is pentose, non-fermentable, the other part, amounting
to 70 to 8o per cent., being capable of alcoholic fermen-
tation when treated with yeast.

This solution from the exhaustion battery is pumped
into a recciving tank, where it 1s ncotralized  with
carbonate of lime, which is nccessary to prevent the
acid from killing the yeast to be added for the purpose
of fermentation.

From this necutralizing tank the solution is pumped

than 25 gallons of absolute or 50 xallons of proof alco-
lol to the ton.  This product 18 enough to secure the
entire approval of both scientific and practical men who
are familiar with the manufactore of grain alcohol and
the marketing of the same, and who state that nothing
more is necessary to insure profitableness under the
process, provided, of course, sawdus® can be bought
cheaper than corn on the basis of the alcohol output
from each.

LOCATION IN RELATION TO SAW MILL.

The ideal location of such a plant is alongside a saw
mill of large capacity with a considerable life ahead of
it guaranteed by timber supplies.  This lucation <hould
not be in a large city where there is a good market at
present existing for mill refuse, though .+ Classen
distillery could compete for the output of saw mill wasie
under ordinary murket conditions, In a mill which
uses the greater part of its sawdust product for fuel o
change would have to be made in this particular. n
such cases automatic furnace feeders are used and per-
haps the hog would have to be brought into requisition

to supply chips to take
the place of the saw-
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into the fermenting vats and is now called ** mash.”
Then yeast is added to the solution, which is held at
the proper temperature, and in a very short time fer-
mentation begins. When it is completed, the product
passes to the sull room, a view of which is given,
which is equipped with still, condenser, ctc., this part of
the process beiag in no wisc different from that ordi-
aarily used in distilleries.

The result is about-s0 gallons of proof alcohol or 23
gallons of absolute alcohol from a loag ton of sawdust.

This plant was tor three months under the oversight
of J. H. Long. professor of chemistsy in the medical
school of Northwestern University, Chicago, and Pre-
sident of the American Chemical Association. This
gentleman spent about one moath in personal manage:-
ment of the plant, of which he was giren complete
charge, and the remainder of the thiee months it was
under his control through an assistant.  The report of
Prof. Long wa« a strong recommendation of the process.

It should be said that something over 23 gallons of
absolute alcohol have been secured from a ton of saw-
du<t up to this date, but that improvement in the out-
put has been so constant that it is believed that with
the further development aud improvement of the system
probably 30 galloas and perhaps more can be secured;
but the company is making no claims as yet of more
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BATTERY FOR EXTRACTING SUGAR FROM SAWDUST.
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SALLE AND USE OF THE
TAILINGS,

A further considera-
tion is as to what can
be done wiuh the ex-
haust  sawdust  and
what its value is. In
the various processes
through which 1t is put
it contracts in volume from 25 to 33 per cent.,but,volume
considered, its fuel value is apparently not changed.
About one-fourth of the czliulose is removed and other
properties taken out have no lucl value.  Coascquently,
if the sawdust is still nceded as u fuelit can, afier treat-
ment, be tumed back to the mill and bumed under the
boilers as ariginally intended ; but the residue remains
unchanged and practically undiminished, the qualities
which make it available for dry distillation.

The treatment of heat and acid has left it dead,
inert, withoul apparent vitality or clasticity ; conse-
queantly it can be pressed into briqucttes without the
use of an agglutinant or binder. A great deal has
been heard lniely of the manufaciure of briguettes from
sawdust, bul invariably this process requires the use of
resin, or tar, or somcthing clse, as a hinder in order to
hold them together.  This is not nccessary with saw-
dust after being treated with the Classen process.

Thesc briquettes can be readily converted into a high
grade of charcoal. If the process is carried on in
reterts the by -products of the process can be preserved
in the shape of wood alcohel, acciate of lime, wood tar,
cte. The charcoal produced is of an unusally high
character, both because of the purity of the material
used and the uniform <ize of the briquettes, which
make carbonization uniform.
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