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57] ABSTRACT

A system for drying a large quanftity of wood efficiently,
which 1ncludes: a wood drying room capable of being
scaled; a combustion-gas generator provided with an air-
inlet conduit for mtroducing fresh air for combustion use
into a combustion chamber provided 1n a lower area of the
combustion-gas generator; a combustion-gas supplying pas-
sage extending from an upper arca of the combustion-gas
ogenerator to an upper arca of the wood drying room; an
exhaust-gas discharging conduit extending from a bottom
areca of the wood drying room to a chimney; a combustion-
gas recovery conduit extending from the bottom area of the
wood drying room to the combustion-gas generator, and a
cgas tHlow-rate control unit provided 1n at least one of the
exhaust-gas discharging conduit and the combustion-gas
recovery conduit.

12 Claims, 1 Drawing Sheet
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SYSTEM AND METHOD FOR DRYING
GREEN WOODS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a system for drying wood,
and more particularly to a thermal dry stem for drying green
wood, green bamboo and other green plants (which have
been harvested) to produce, in short periods of time, dried
wood, dried bamboo and other dried plants which have been
stabilized in their water content.

2. Description of the Prior Art

After harvest, green wood (and the like) are rich in water
content, and usually carry many insects and their eggs.
Consequently, in producing lumbers for building use and/or
furniture use, 1t 1s usual to dry the green wood and chemi-
cally treat the same to kill the insects and their eggs.

In drying process, the green wood 1s hitherto subjected to
natural seasoning 1n which it 1s necessary to leave the green
wood as 1t 1s for a long period of time, for example, three to
five years 1n a wood yard. During this long period of time,
it 1s necessary for workers of the wood yard to frequently
move the wood to enhance the drying process thercof.
However, leaving the wood for such long period of time 1n
the wood yard results in a poor investment, and 1s further
disadvantageous 1n preventing the woods from being
attached by 1nsect.

Under such circumstances, hitherto, various quick drying,
processes for drying wood 1n short periods of time have been
proposed. For example, one of these conventional drying,
processes 1s of a vacuum drying type. Another of these
conventional drying processes 1s of a thermal heating type
using a drying room to which hot air 1s supplied.

However, dried wood produced by conventional quick
drying processes sufler disadvantages in that the wood 1s not
prevented from cracking; and absorbing moisture which
causes distortion of the woods, as in the case of dried wood
produced by natural seasoning.

In order to solve the above problems inherent 1n conven-
tional quick drying processes, another conventional process
(i.c., a conventional thermal heating type process) has been
proposed. In the conventional thermal heating type process,
oreen wood 1s first housed 1n a drying room 1n which a hot
combustion gas produced by burning waste wood and the
like 1s introduced so that the green wood 1s brought into
contact with the hot combustion gas so as to be dried and
disinfected with heat and various smoke eclements of the
combustion gas to kill insects and their eggs 1n the woods,
without being subjected to any chemical treatment, and
without causing any distortion of the dried wood.

For example, Japanese Patent Laid-Open Nos. Sho
59-1293773 and 60-103281 disclose a conventional thermal
heating type process 1n which green wood 1s housed 1n a
treatment chamber which has: 1ts upper area subjected to a
hot blast; and 1ts lower area subjected to a cool blast, so as
to dry the wood. These Japanese Patent Laid-Open docu-
ments also disclose a system for carrying out a process
which 1s; however, poor 1n treatment efficiency of the
woods. In this process, when large quantity of green wood
1s housed 1n the treatment chamber 1n order to improve the
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treatment efficiency, the dried wood obtamed through the
process tend to vary in water content, which makes it
impossible to stabilize the products (or dried wood) in
quality.

SUMMARY OF THE INVENTION

In view of the above problems inherent in conventional
drying processes and systems, the present imvention was
made.

Consequently, i1t 1s an object of the present 1nvention to
solve the above problems by providing:

An apparatus for drying a large quantity of wood which
COmMprises:

a wood drying room having a generally unrestricted open
interior space therein and capable of being sealed;

a combustion-gas generator provided with an air-inlet
conduit for mtroducing fresh air for combustion use 1nto a
combustion chamber provided mm a lower area of the
combustion-gas generator;

a combustion-gas supplying passage extending from an
upper arca of the combustion-gas generator to an opening 1n
the wood drying room which opening is located at an upper
portion of the wood drying room at one side thereof;

an exhaust-gas discharging conduit extending to a chim-
ney from a bottom area of the wood drying room,;

said chimney being located on a side of said wood drying
room which 1s opposite said side at which said opening is
located;

a combustion-gas recovery conduit extending from the
bottom area of the wood drying room to the combustion-gas
generator; and

a gas tlow-rate control unit provided 1n at least one of the
exhaust-gas discharging conduit or the combustion-gas
recovery conduit.

In the system of the present invention for drying the
wood, the combustion-gas recovery conduit may be directly
connected with the combustion-gas generator.

In the system of the present invention, it 1s also possible
to connect the combustion-gas recovery conduit with the
air-1nlet conduit.

Further, 1n the system of the present invention, the gas
flow-rate control unit (which is provided in at least one of
the exhaust-gas discharging conduit or the combustion-gas
recovery conduit) is preferably constructed of, in
combination, a fan and a damper. In addition, 1t 1s also
possible that the gas flow-rate control unit 1s constructed of
only one of the fan or the damper.

Furthermore, 1t 1s also preferable to provide a fan and/or
a damper 1n the air-inlet conduit of the system of the present
invention. However, the provision of the air-inlet conduit 1s
not indispensable to the system of the present invention.

In the system of the present mvention, however, 1t 1s
preferable to provide a fan in at least one of the air-inlet
conduit, exhaust-gas discharging conduit, or the
combustion-gas recovery conduit.

In operation of the system of the present invention having
the above construction for drying the green wood and the
like, waste wood and the like are burned 1n the combustion-
gas generator of the system to produce a hot combustion gas
accompanied with smoke. Then, the hot combustion gas 1s
introduced 1nto an upper arca of the wood drying room
through the combustion-gas supplying passage.

In the wood drying room, the hot combustion gas passes
through the green wood (which is piled up in the room)
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downward to heat and dry the same, and reaches a bottom
arca of the room, from which bottom area the combustion
cgas fHlows 1nto the exhaust-gas discharging conduit and is
discharged to the atmosphere through the chimney of the
system.

In the above operation of the system of the present
invention, a part of the combustion gas flowing out of the
bottom area of the wood drying room 1s circulated so as to
enter the combustion-gas recovery conduit through which
the thus circulated part of the combustion gas is returned to
the combustion-gas generator 1n which the thus circulated
part of the combustion gas 1s used to control a combustion
speed of the fuel (i.e., waste woods) 1n the generator in
cooperation with a fresh air introduced into the generator
through the air-inlet conduit.

In an efficient drying operation of the green woods 1n the
wood drying system of the present invention, it 15 necessary
for the system to produce a combustion gas with substan-
fially no oxygen content. In addition, it 1s not desirable for
a temperature of the combustion gas to excessively increase.
Therefore, the circulation of the combustion gas 1n part 1s
desirable 1n the system of the present invention. By circu-
lating a part of the combustion gas through the system of the
present 1nvention, it 1s possible for the system to recover
vapor and volatile materials from the combustion gas before
the gas 1s discharged from the system through the chimney.
The thus recovered volatile materials are subjected to com-
bustion agam and burned in the system before they are
discharged to the atmosphere through the chimney, which
combustion contributes towards the solution of air pollution
(caused by the volatile materials contained in the combus-
tion gas) and also contributes to cost saving since the volatile
materials may be utilized as fuels in the system of the
present mvention.

BRIEF DESCRIPTION OF THE DRAWING

The drawing shows a longitudinal sectional view of the
wood drying system of the present invention, illustrating the
construction of the system.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinbelow, the present invention will be described in
detail with reference to the accompanying drawing.

As shown 1n the drawing, 1in drying operation a of green
wood (and the like), the wood is housed and piled up in a
wood drying room 1. The room 1 1s capable of being sealed,
while so disposed as to be adjacent to a combustion-gas
generator 2 an upper area of which 1s in communication with
an upper area of the wood drying room 1 by means of a
combustion-gas supplying passage 3.

A lower area of the combustion-gas generator 2 forms a
combustion chamber 21 1n which suitable fuels such as
waste wood and the like are burned to produce a hot
combustion gas. With the combustion chamber 21 of the
combustion-gas generator 2 1s connected an air-inlet conduit
4 for mtroducing fresh air into the combustion chamber 21.

Rotatably mounted in an opening-end portion of the
air-inlet conduit 4 1s a damper 41 for controlling the flow rate
of fresh air introduced into the combustion chamber 21 of
the combustion-gas generator 2.

At a plurality of bottom or floor positions of the wood
drying room 1, the room 1 1s connected with a plurality of
combustion-gas recovery conduits 5 to air-inlet conduit 4.

Mounted 1n each of the combustion-gas recovery conduits
S are: a fan 51 for sucking the combustion gas from the wood
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drying room 1 to supply the same gas to the combustion-gas
ogenerator 2; and a damper 52 for controlling the flow rate of
the thus sucked combustion gas from the wood drying room

1.

On the other band, an exhaust-gas discharging conduit 6
1s connected with a corner portion of the wood drying room
1 so as to be oppositely disposed from the combustion-gas
supplying passage 3 1n a diagonal direction of the wood
drying room 1, whereby an inlet portion of the exhaust-gas
discharging conduit 6 1s positioned at the remotest point of
the wood drying room 1 with respect to the combustion-gas
supplying passage 3. The exhaust-gas discharging conduit 6
extends to a chimney 7 from which an exhaust gas passing
through the conduit 6 1s discharged into the atmosphere.

In the exhaust-gas discharging conduit 1s rotatably
mounted a damper 61 for controlling a flow rate of the
exhaust gas to be discharged into the chimney 7.

In operation of the wood drying system of the present
invention having the above construction, first, a suitable
carrier such as a bogie carries green wood to the wood
drying room 1 in which the green wood 1s piled up on the
floor of the room 1. After that, the room 1 1s closed so as to
be hermetically sealed, and then a suitable fuel such as waste
wood and the like 1s burned in the combustion chamber 21
of the combustion-gas generator 2 to produce a hot com-
bustion gas which flows out of the generator 2 into the wood
drying room 1 through the combustion-gas supplying pas-
sage 3.

At this time, when the damper 61 of the exhaust-gas
discharging conduit 6 1s closed, the hot combustion gas
oradually fills the wood drying room 1 and replaces air
previously confined in the room 1, which air 1s sucked mto
the combustion chamber 21 of the combustion-gas generator
2 through the combustion-gas recovery conduits 5. Until the
room 1 1s filled with the combustion gas, the thus produced
hot combustion gas 1s circulated through the system.

As the temperature of the wood drying room 1 increases
with the heat of the hot combustion gas, the oxygen content
of the atmosphere 1n the room 1 decreases to lower the
combustion speed of the fuel in the combustion chamber 21
of the combustion-gas generator 2, so that the rate of
temperature 1ncreases of the wood drying room 1 1s lowered.

Under such circumstances, the damper 61 of the exhaust-
ogas discharging conduit 6 1s slightly opened to permit a part
of the combustion gas (which 1s confined in the wood drying
room 1) to escape to the chimney 7 through the exhaust-gas
discharging conduit 6. As a result, fresh air 1s introduced 1nto
the combustion chamber 21 of the combustion-gas generator
2 through the air-inlet conduit 4, the amount of which fresh
air corresponds to that of the part of the combustion gas
permitted to escape from the wood drying room 1. By
controlling the amount of the fresh air introduced into the
combustion chamber 21 of the combustion-gas generator 2,
the combustion speed of the fuel in the chamber 21 1is
adequately controlled.

In addition, 1n operation, by operating both of the fans 51
and the dampers 52 of the combustion-gas recovery conduits
5, a part of the combustion gas confined 1n the wood drying
room 1 1s forcibly circulated through the system so as to be
supplied to the combustion chamber 21 of the combustion-
ogas generator 2, so that the fresh air supplied to the com-
bustion chamber 21 1s diluted with the thus circulated part of
the combustion gas to make 1t possible to keep the oxygen
content of the atmosphere in the wood drying room 1 low.
As a result, mn the system, the oxygen content of the
atmosphere 1n the wood drymng room 1 is prevented from
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varying, and the room 1 1s also uniform or stabilized in
temperature distribution.

As described above, 1n drying operation performed in the
system of the present invention, the wood drying room 1 1s
filled with the hot combustion gas which 1s low 1n oxygen
content and stabilized 1n temperature distribution.
Consequently, 1t 1s possible to effectively dry the green wood
in the wood drying room 1 of the system. The bulk of
volatile gases produced from the green wood 1n the wood
drying room 1 during drying operation 1s so circulated as to
be supplied to the combustion chamber 21 of the
combustion-gas generator 2, in which chamber 21 these
volatile gases are burned together with the fuel such as waste
wood to produce a combustion gas. Consequently, 1t 1s
possible for the wood drying system of the present invention
to prevent the atmosphere from being contaminated by such
volatile gases.

Incidentally, 1n the above embodiment of the system of
the present invention, the exhaust-gas discharging conduit 6
1s directly connected with the bottom corner portion of the
or wood drying room 1. However, 1t 1s also possible for the
system of the present invention to permit a part of the
exhaust-gas discharging conduit 6 to form the combustion-
gas recovery conduits 3.

Further, in the wood drying system of the present
invention, 1t 1s also possible to form the exhaust-gas dis-
charging conduit 6 as a branched conduit of any one of the
combustion-gas recovery conduits 5.

Still further, 1n the wood drying system-of the present
invention, the gas flow-rate control unit is constructed of: the
fans 51 and the dampers 52 combined with the fans 51; or
the damper 41, 61 only. However, 1t 1s also possible to
replace such gas flow-rate control unit with a speed-
controllable fan capable of being controlled in rotational
speed.

In wood drying system of the present invention, since the
hot atmosphere 1n the wood drying room 1 1s kept low 1n
oxygen content while being uniform or stabilized 1n tem-
perature distribution, 1t 1s possible to produce the high-
quality products or dried woods with good yields.

What 1s claimed 1s:

1. An apparatus for drying a quantity of wood which
COMPrises:

a wood drying room which includes a plurality of walls
having exterior surfaces, which walls define a generally
unobstructed open 1nterior space and a combustion-gas
supply passage therebetween which are capable of
being sealed;

a combustion-gas generator provided with an air-inlet
conduit for mtroducing fresh air for combustion use
into a combustion chamber provided 1n a lower area of
said combustion-gas generator,

said combustion-gas supplying passage extending from
an upper arca of said combustion-gas generator to an
opening 1n said wood drying room which opening i1s
located at an upper portion of said wood drying room
at one side thereof;

an exhaust-gas discharging conduit extending to a chim-
ney from a bottom area of said wood drying room, said
chimney being located on a side of said wood drying
room which 1s opposite said side at which said opening,
1s located;

a combustion-gas recovery conduit extending from said
bottom area of said wood drying room to said
combustion-gas generator; and
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a gas flow-rate control unit provided in at least one of said
exhaust-gas discharging [control] conduit or said
combustion-gas recovery conduit, wherein said gener-
ally unobstructed open interior space 1s rectangular.

2. An apparatus for drying wood, as set forth in claim 1,

where:

saild combustion-gas recovery conduit 1s directly con-
nected with said combustion-gas generator.

3. An apparatus for drying wood, as set forth 1n claim 1,

where:

said combustion-gas recovery conduit 1s connected with
said air-inlet conduit.
4. An apparatus for drying wood, as set forth in claim 1,
where:

saild gas flow-rate control unit comprises a fan and a
damper.
5. An apparatus for drying wood, as set forth in claim 1,
where:

said gas flow-rate control unit comprises at least one of a
fan or a damper.
6. An apparatus for drying wood, as set forth 1n claim 5,
where:

saild fan or said damper i1s provided i1n said air-inlet
conduit.
7. An apparatus for drying wood, as set forth 1in claim 3,
where:

said fan 1s provided 1n at least one of said air-inlet conduit,
sald exhaust-gas discharging conduit, or said
combustion-gas recovery conduit.
8. An apparatus for drying wood, as set forth 1n claim 1,
where:

said gas flow-rate control unit comprises a speed-
controllable fan.
9. An apparatus for drymng a quantity of wood which
COmMprises:

a wood drying room which includes a plurality of walls
having exterior surfaces, which walls define a generally
unobstructed open mterior space and a combustion-gas
supply passage therebetween which are capable of
being sealed;

a combustion-gas generator provided with an air-inlet
conduit for mtroducing fresh air for combustion use
into a combustion chamber provided 1n a lower area of
said combustion-gas generator,

said combustion-gas supplying passage extending from
an upper arca ol said combustion-gas generator to an
opening 1n said wood drying room which opening is
located at an upper portion of said wood drying room
at one side thereof;

an exhaust-gas discharging conduit extending to a chim-
ney from a bottom area of said wood drying room, said
chimney being located on a side of said wood drying
room which 1s opposite said side at which said opening
1s located,

a combustion-gas recovery conduit extending from said
bottom area of said wood drying room to said
combustion-gas generator; and

a gas flow-rate control unit provided 1n at least one of said
exhaust-gas discharging control or said combustion-gas
recovery conduit, wherein said combustion-gas recov-
ery conduit comprises a manifold having conduits
extending from a plurality of positions in said bottom
area of said wood drying room and wherein said gas
flow-rate control unit 1s provided 1n each of the con-
duits and selectively operable to open or close each
respective conduit.
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10. An apparatus for drying wood as set forth 1n claim 9,
wherein said manifold conduits are provided through a
bottom surface of said wood drying room.

11. A method of drying wood which comprises:

piling green wood in a drying room, 5
closing and hermetically sealing the drying room;

producing a hot combustion gas in a combustion cham-
ber;

introducing said hot combustion gas from the combustion
chamber inio the closed and hermetically sealed drying
room so as to gradually replace air previously confined
in the drying room, until the drying room is filled with
said hot combustion gas; and

3

controlling a combustion rate in the combustion chamber
after the drying room is filled with said hot combustion
gas by controlling an amount of fresh air introduced
into the combustion chamber and by allowing an
equivalent amount of said hot combustion gas to escape
out of the drying room and by forcibly circulating a
portion of said hot combustion gas so as to keep the
oxygen concentration in the drying room at a constant
level and to stabilize temperature distribution in the
drying room.

12. A method for drying wood according to claim 11,

wherein said hot combustion gas is produced by burning
wood in the combustion chamber:

x x * x x
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