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This invention relates to improvements in ex 
traction or leaching apparatuses and to a method 
of discharging eached residue therefrom. More 
particularly, it relates to an improved appara 
us for the extraction of roSin from Wood chips 
aid to the process of discharging the Spent Wood 
chips therefron. 

it is common practice in the art of extracting 
rosin, pine oil, and turpentine from pine Stump 
wood to shred or chip the wood and to load the 
resilting fraginentary material or chips into an 
elongated cylindrical tank through a porthole in 
the top thereof, to extract said material with a 
volatile Solvent, and, after Withdrawing the ex 
tract and steaning of the residual solvent froin. 
Said material, to discharge the resulting ex 
tracted material manually by rake and pitchfork 
through an unloading porthole near the lower 
e3d of the taik. Since the extracted material 
or So-called “spent chips' are steaming hot, the 
reinoyal of Send chips in this nanner is un 
pleasant and time consuming. 
it is the chject of this invention to provide an 

iri:proved apparatus for extraction of pine wood 
chips. It is a particular object to provide an 
extraction apparatus fro:Y which the spent 
wood chips. may be readily discharged. An 
other object is to provide means whereby an 
eXtraction a paratus can be rapidly unloaded 
and put in condition for reloading with fresh 
Wood chips. A still further object is to provide 
means for removal of hot spent Wood chips 
from extractors to storage bins without inter 
in ediate hardling. 
Cther objectS &nd advantages of the inven 

tigh Will appear hereinafter. 
Now in accordance With this invention, there 

is provided an apparatus for extraction of 
hogged, shredded, or chipped pine stump wood 
which comprises a tank with openings for load 
ing with chips and extraction solvents, a dis 
ciharge orifice Such as a porthole in the top of 
the tank, a close fitting slidable flue through 
said portholie having sufficient length to extend 
frcin the porthole to the bottom of the tank, a 
plurality of nozzles for admitting steam at spaced 
intervais froin top to gotton, means for open 
ing said nozzlies at each level indep2ndently, 
and neans for lowering said file to the lower 
art of Said tank. 
in discharging a charge of wood chips from 

the 2pparatus of this invention, Steam is in 
iected through the ports in the uppermost part 
{f the tank to loosen the top layer of chips from 
the chip nass. The flue is lowered to the zone 
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above the chip naSS and the loosened chips are 
Swept out by the current of steam. Steam is 
then injected through ports on the next lower 
level and the ports above are shut off. The flue 
is again lowered to the ZOne of the loosened 
chips and the chips are swept out through the 
fitte. These steps are repeated until the tank 
is einpty. Freferably the injecting of the steam. 
at the progressively lower levels and the lower 
ing of the flue to the preceding top of the chip 
maSS are Synchronized to provide an optimum 
rate of fiow of Wood chips with the current of 
Steam. 

{{aving now indicated in a general way the 
nature and purpose of this invention, there foll 
CWS a nor'e detailed description of the pre 
ferred embodiments thereof, with reference to 
the accompanying drawing in which: 
The figure illustrat£s an apparatts in ac 

cordance with this invention from which spent 
chigS can be discharged rapidly according to the 
in ethod of this invention. The extraction tank 
it is a greSSure-resistani, vessel preferably cylin 
drical in shape and vertically disposed having 
a discharge orifice G porthole in the top 
thereof adapted to be sealed with a cover (not 
ShoW) When used in the extraction process aind 
adapted to be fitted with a fue 2 leading by 
ineans of a flexible conduit 3 to a chip co 
lector A$ when being unloaded or disciharged. 
The fiue is adapted to fit the discharge orifice 
closely, preferably by means of a packing gland 
assembly 3 and to be slidable therethrough to 
the lower part of the tank and to be of Sufi 
cient length to extend from the discharge Orifice 
to the lower part of the tank as indicated by the 
broker line. he fittie is fitted with means for 
raising and lowering Such as a rack 5 and mo 
tor-controlled pinion '. The rack is attached 
to or forms part of a guide rod 8 slidably con 
nected to a Support 9 to aid in alignment of 
the flue. 
The tank is fitted with a plurality of ports 29, 

2A, . . . 2; which may be nozzles for admission 
of steam at spaced levels from the top to the 
botton. These ports are supplied with steam 
through annular mains 23, 29, . . . 35, the main 
at each level being independently valved with 
valves 35, 3, . . . 43 connecting with a steam 
header 44. The bottom of the tank is fitted With 
a Valve 53 for allowing passage of steam through 
port 46 from steam header 44. Port 38 is also 
used during the extraction operation for admit 
ting and withdrawing extraction solvent through 
valve 47. 
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Within the tank is a foraminous false botton 
28 for supporting the chip mass, and in the side 
of the tank in the Zone above the false bottom. 
there is a manhole fitted with a detachable cover 
49 for allowing access to the inside of the tank. 
The steam ports may be arranged in any of 

several ways other than that shown. In the dra W 
ing the ports are arranged partly in vertical 
planes and partly in Staggered planes. They 
may also be arranged all in vertical planes Ol' 
advantageously all in staggered planes or in 
various combinations. A ZigZag arrangement 
iminimizes any tendency toward channeling. The 
ports imay be provided with nozzles or other suit 
able ineans for directing the steam jetS. The 
steam in this way may be directed either cen 
trically or tangentially. It is preferred that the 
steam be directed tangentially so as to give a 
longer effective Steam path. In any arrange 
inent of the ports, it is preferable that the portS 
be directed away from the path of the Steam 
from an opposite port to avoid channeling due to 
colnbined action of the Steam jets. While the 
Steam jets Inay be directedly upwardly, down 
Wardly, or horizontally, it is preferred that they 
be directed upwardly at at least a slight aingle 
f'OIn the horizontal. 
While only one valve is shown for controlling 

the flow of steam at each level, there are further 
advantages in having each port on the level pro 
vided With individual Valves. 

fhe operations involved in discharging a maSS 
of spant chips from an extraction tank of the 
type set, forth and described are best undel'St00ci 
by a detailed description with reference to the 
drawing of the apparatus. 

Initially the extractor is at atmospheric pres 
sure and icaded with spent pine Wood chips (60% 
of which initially passed through a .8-inch lesh 
screen) from which the extractable material has 
been removed. ille spent wood chips which do 
not entirely fill the space Within the tank due 
to settling are hot from a previous stealining op 
eration whereby the residual extraction solvent 
was renoved. The top of the chip mass is in the 
region of the uppermost level of port 23. Port 
hole has been fitted with packing gland a S 
Sembly is through which flue 2 is slidably posi 
tioned. Walves 33, through 33 inclusive, 45, and 
é are all closed. 
Under the above Set forth initial conditions, 

valve 35 is opened and steam is admitted pref 
erably under high velocity into the upper part 
of the tank. The chips on the top of the chip 
mass are loosened by the force of the staam and 
are carried out the fluie to the chip collector 4. 
When the flow of the chips through the filue be 
gins to dininish, Valve 3 is opened and valve 36 
is closed and the flue 2 is simultaneously lowered 
to the new level of the chip mass. These Opera 
tions are continued Stepwise by operating the 
Valves at the Successively lower levels and low 
ering the flue to the successively lower regions 
until the lowest Valve 33 has been opened. The 
lenhaining chips are then loosened by opening 
valve 25 to admi, steam by way of port 36 through 
the foraininous false bottom 43. The loosened 
chips are completely swept out the fiue with the 
Current of Stean. When ail of the chips have 
been thus removed valves 43 and 45 are closed, 
the fille 2 is withdrawn, and the packing gland 
aSSembly 5 is removed. The extraction tank is 
then ready for loading with fresh chips to be 
extracted. - 

Under actual Operating conditions it sometimes 
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happens that channeling of the Steam through 
the chip mass occurs at the site of one or more 
of the portS. Under Such circumstances it is de 
sirable that the various ports at that level be 
fitted with individual valves to prevent loss of 
Steam due to channeling. However, without in 
dividual Valves it is possible to overcome the dis 
advantageous effects of channeling by opening 
the valve at the next lower level to aid in loosen 
ing the chip maSS. Channeling may also be pre 
vented to a large degree by operating the valves 
in such a manner as to provide blasts of steam 
of short, duration. Channeling is less likely to 
occur when the steam ports are placed in diag 
onal or staggered arrangement and When the 
steam jets are directed tangentially so as to pro 
vide a Swirling flow. The Swirling flow may be 
either clockwise or counterclockwise but is pref 
erably alternated by the Successive levels. Thus 
it is seen that With various airl'angements of 
the Steain ports some flexibility in the operation, 
especially as to the Order of opaning and closing 
of Valves, is desii'ed. Foi Sinnial 'ca Sons, fe:- 
ibility as to the rate of lowering the flue is also 
desired. The optinnunn position for the flue in 
respect to the chip inass is only determined by 
experinent with the particular charge being un 
loaded. However, this position has been found 
to be usually only a few inches above the top 
of the chip maSS. 
The flue may be raised and lowered by any 

suitable means. While it may have sufficient 
Weight to be lowered by gravity, and while the 
pressure within the tank may not be so great as 
to force the flue out of the tank, it has been found 
desirable to have under control both the raising 
and the lowering of the flue at all times. A 
rack and pinion arrangement connected through 
a speed reducing gear box 53 with a reversible 
motor 5 for driving means has been found to 
be particularly Suitable. This driving mecha 
nism as well as the support 9 for the guide rod 
f8 which aids in alignment of the flue is suitably 
built on an elevated platform or on an upper floor 
of the extraction house. 
While the description of this invention has 

been applied to extracted wood chips, it is equally 
Well adapted to unextracted chips. Moreover, 
where the term “chips' is used throughout this 
Specification and claims it is understood to in 
clude wood fragments obtained in various sizes 
Such as chipping, hogging, shredding, sawing, 
etc., and having a size not substantially greater 
than that used in wood pulping operations. 
While steam has been used throughout this 

Specification, it is understood that other inert 
gases such as air, nitrogen, waste flue gases, etc., 
may be used for providing the necessary gas flow 
to carry the chips out the fue. 
From the foregoing description of the appara 

tus of this invention and the manner in which it 
is Operated, it is Seen that there is provided a 
rapid, economical, and less laborious method of 
removing Spent chips from extraction tanks and 
is thus a distinct advance in the art. 
What I claim and desire to protect by Letters 

Patent is: 
1. An extractor comprising a tank, a porthole 

in the top of the tank, a close fitting flue slidably 
disposed in Said porthoie, said flue having Sufi 
cient length to extend from the porthole to the 
bottom of the tank, a plurality of steam ports at 
Spaced levels from top to bottom of said tank, 
means for Opening and closing said ports at each 
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level independently, and means for lowering Said 
fue to the lower part of the tank. 

2. An extractor comprising an elongated cylin 
drical tank, a porthole in the top of the tank, a 
packing gland in said porthole and a close fitting 
flue slidably positioned in Said packing gland, 
said flue having sufficient length to extend from 
the porthole to the bottom of the tank, a plural 
ity of steam ports at Spaced levels from top to 
bottom of said tank, means for opening and clos 
ing said ports at each level independently and 
progressively from top to bottom, and means for 
lowering said flue progressively to the lower part 
of said tank, 
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