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' UNITED STATES PATENT OFFICE.

HERBERT B. WILLIAMS, OF McMURRAY,

WASHINGTON.

APPARATUS FOR DISTILLING WOOD.

No. 799,426,

Specification of Letters Patent.

Patented Sept. 12, 1905,

Apphca.tlnn filed January 16, 1906, Serial No. 241,269,

To all whnom Tt may concern:

Be 1t known that I, HeErsrRT B. WiLL1AMS,
a citizen of the United States, residing at
McMurray, in the county of Skagit and State
of Washington, have invented new and usetul
Improvements 1n. Apparatus for Distilling
Wood, of which the following is a Speuﬁca—
tion.

This invention relates to an apparatus
adapted for the destructive distillation of co-

niferous woods, more especially designed for
distilling pine and other resinous wood and

substances to obtain the essential oils and
other useful products therefrom-—suchas tur-
pentine, ligcht and heavy creosote-oil, tar,
charcoal, &c.—by one continuous distilling
operation on a single charge of the wood.
The 1nvention further aims to construct an

~apparatus for distilling wood which shall be
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simple 1n 1ts construction and arrangement,
strong, durable, and efficient in its operation,
and comparatively inexpensive to set up.

With the foregoing and other objects in
view the invention consists of the novel con-

struction, combination, and arrangement of
parts hereinafter more specifically deseribed,
and 1llustrated in the accompanying draw-
ings, which form a part of this specification
and wherein 1s shown the preferred embodi-
ment of the invention; but it is to be under-
stood that changes, variations, and modifica-
tions can be resorted to without departing
from the spirit of the invention or sacrificing
any of its advantages, sald changes, varia-
tions, and modifications coming w1thm the
scope of the claims hereunto appended

In the drawings, wherein like reference
characters denote correspohding parts
throughout the several views, Kigure 1 1s a
vertical sectional view of an apparatus for
distilling wood constructed in accordance
with this invention. Fig. 2 1s a top plan.
Kig. 3 1s a side elevation of the retort re-
moved from the furnace; and Fig. 4 1s a sec-
tional elevation of the retort, showing the ar-
rangementof the perforations in the draw-off
pipe and one of the steam-spray pipes, certain
of the parts being omitted.

Referring to the drawings by reference
characters, 1 denotes a retort or receptacle
adapted to receive the material which is to be
distilled, and said retort 1 is provided with
charging-openings at the top thereof, prefer-
ably two in number, as indicated by the ref-
erence character 2, although the number of
charging-openings can be increased or dimin-

ished, as desired, and each of said openings
1s provided with a closure 3.
The reference character 4 denotes a vapor-

conducting pipe which commumcates with a

perforated vapor-draw-off pipe 5, which de-
pends into the retort 1 to near the bottom
thereof and is perforated throughout, as at 6,
and has its lower end contracted, as at 7. The
perforations 6 are so arranged as to effect as
nearly as possible the equal drawing off of
the vapors from all parts of the wood charge
and also effect an equal distribution of heat
through the charge. The perforations of the
pipe 5 are so arranged that the combined area
of the perforations about equals the sectional
area of the pipe 5, and the perforations are

so distributed as to insure a uniform circula-

tion of the vapors generated in the retort.
By way of example, the arrangement of the
perforations in the pipe 5 to obtain the re-
sults just referred to are illustrated. The
arrangement of the openingsin the pipe 5 and
pipe 29 in Fig. 4 is in connection with a re-
tort six feet in diameter and twelve feet high.
The first row of openings in the pipe 5 i1s nine
inches from the top of the retort and from
there on are in rows eight inches apart. The
first and second rows consist of four openings

‘and all the other rows eight openings, with

the exception of the last row, which consists
of four openings. Theseopeningsare slightly
over one inch in diameter, and the total num-
ber is one hundred and twenty-four, so that
their combined area about equals the sectional
area of the pipe 5. In regard to the pipe 29,
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the first opening is arranged thirteen inches

from the top of the retort, and from there on

are elght inches apart throughout the entire

length of the pipe. In retorts of different
sizes the number and diameter of the open-
inos will vary somewhat from the arrange-
ment as given:; but in all cases the combined
area of the openings would about equal the
sectional area of the pipe 5 and the openings
would be spaced equally apart, with this ex-
ception that there would be fewer openings
in the first top and bottom rows than in the
remaining rows of openings. -

The lower portion of the retort 1 is coned,
as at 8, so as to form a contracted discharge-
opening closed by a door 9, which is hinged,

‘as at 10, and secured in closure position by

the fastening means 11. The door 9 is con-
cavo-convex in cross-section, so as to also form

a collecting-chamber 12, having an outlet-pipe
The pipe 12*

12%, provided with a cock 13.
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2.

extends and opens into a receptacle 13%, which
is provided with an outlet 13", said outlet 13"
being arranged above the end of the pipe 12°.

The 1ecept%cle 13* is mounted upon a support.
17%, said support, asshown, beingsubstantially .

trapezmdal in contour, yet any other suitable
form of support can be employed. The door

9 has secured to its inner face a perforated

shield 14, substantially convex in cross-section
and provided with a centrally-arranged open-
ing, which receives the lower end of the per-
forated draw-off pipe 5 when the door 9 1s

closed. Saidshield retainsthe wood charge at

the proper level, prevents the wood fromenter-

ing the chamber 12, and also acts as a screen

to keep excessive heat from said chamber-12;
formed by the door 9.
closed 1s made air-tight by use of a gasket,

and the fastening means 11 consists of bolts,

which are adapted to be connected to a flange
carried on the bottom of the retort. By con-

structing the door 9 in the manner heretofore -

referred to the chamber 12, as betore stated,
is formed, and said chamber 12 is adapted to

collect the liquid products below the heating |
These productsare drawn-

zone of the retort.
off through the medium of the cock 13.

The retort 1 1s mounted within the furnace

re-box 16, and said

15 and at the rear of the 6

retort is supported upon the rings 17 which
are held in position by I-beams having thelr-

ends supported by the walls of the furnace.

- The furnace has arranged therein a shield 18,
constructed of any suitable material, which

surrounds the retort a portion of its length,

and the said shield is interposed between the
The furnace 1s
provided with a flue 21, which communicates-
with a stack 22. Arranged below the door 9

walls 19 20 and the retort.

i1s a chamber 23, having an entrance-opening
24, so that after a distilling operation has been
had the door 9 can be opened and the charcoal
dropped down through the opening 24 into the
chamber 23, where the charcoal can be cooled
out of contact with the air.

Arranged within the pipe 5 1s. a water-cir-
culating means, soarranged that water can be
made to circulate so that the temperature-of

the vapors in the pipe 6 can be regulated, if

desired. ‘The means to secure the circulation
of the water consists of a pair of pipes 25 26,

the pipe 26 being arranged in the pipe 25, and -

sald pipe 25 is closed at its lower end, as at 27.

The pipe 25 extends to near . the lower end of-
water-

the pipe 5. The pipe 26 is termed a-*°

supply ” pipe and the pipe 25 the °* water-dis-

charge” pipe, or, if desired, the pipe 25 may be

used as the water-supply pipe and the pipe 26
as the water-discharge pipe.

water or steam supply, as the case may be.

Extending within the retort, near the top
thereof, 1s a steam-supply pipe 28, from which

depend a plarality of perforated steam-spray

The door 9 when-

~and discharged into a condenser.

The pipe 25 or
the pipe 26 communicates with a suitable

799,426

pipes 29. - These pipes 29 extend to near the 65

bottom of the retort and are arranged around

the vertical sides of the retort, and the per-

forations thereof-enable the f0101n0' of the
steam through the wood charge.

The conducting-pipe 4 1s provided with a
valve 30, adapted to find a seat at 31 at the
upper end of the pipe 5, and said valve is ad-

justed through the medium of a hand-wheel

32 engaging the stem 33 of the valve. By
such an arranwement the pipe b can be opened
and closed at the top thereof when  occasion
requires.

The operation of the appamtus 1sasfollows:

The wood to be distilled is cut in aboutlengths
of two feet, the best size being that of ordinary
stove-wood. The wood after being cut 1s
charged into the- retort 1 through the open-
ings 2 until :the retortis full. The valve 30 1is
then nearly closed, and steam at a high tem-
perature-is supphed to the interior of the re-

tort through the pipes 28 and 29 and allowed

to escape crradually past the valve 30. The
pressure of the steam. 1s controlled by said
valve 80. The steaming of the wood is con-

tinued -as-long as desired or until the more

volatile oils are driven off and a large per-
centage of the piteh or resin melted out and
collected in the chamber 12, whence it is-drawn
off from time to time through the draw-off cock
13. Whenthisoperation iscompleted, which
takes plaee in from two to six hours, according
to the size of the retort and temperature of the
steam, the steam i1s-shut off. The valve 30 1s
then fully opened,the draw-off cock 13 opened,
and the receptacle 13* filled with tar or other

suitable material, so as to close the end of the

outlet-pipe 12*, to which 1s connected the cock
13, which forms a trap owing to the fact that
the outlet 13" is arranged above the free end of
the pipe 12%, so that  when the valve or cock
13 is open ailr cannot enter the retort. The
fire is then started in the furnace and the heat
is gradually raised until destructive distilla-
tion of the wood isobtained, the vapors pass-
ing into the pipe 5 and out through the pipe 4
(Notshown.)
During this operation if the temperature rises
too high in the pipe 5 water or steam, as de-
sired, is run into the pipe 26 and out through
the pipe 25, so as to hold the temperature to
the proper point and prevent the breaking up
of the turpentine and tar compounds due to

overheatinge and also to prevent the pitch be-

ing carried out with the vapors, which would
occur to a cer taln extent 1f the temperature
is too high. The pitch and liquid products

'collectmﬂ‘ in the chamber 12 are drawn off
.contmuously or intermittently through the
pipe 12* and cock 13.

When this Gperation
is finished and the wood completely charred,

the temperature is lowered somewhat, the
door 9 opened, and the charcoal dropped 1nto
| .the chamber 23 to cool.
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Having thus fully described my invention, | forations so distributed as to insure a uniform.

what 1 claim as new, and desire to secure by
Letters Patent, 18—

1. In an apparatus for dlStllllDﬁ wood, the
combination with a retort proxrlded with a cen-
trally-arranged pertomted draw-off pipe and
a discharge-opening, of means for closing said
opening, “said means adapted to receive the
lower end of said pipe and forming a recep-
tacle for the liquid produects drlppmo‘ from
said pipe, and means for drawing off said
products through the said closure means.

9. In an apparatus for distilling wood, the
combination of an exteriorly- heated retort
provided with a discharge-opening, of a clo-

sure means for said opening, sald means form-

ing a collecting-chamber for certain products
of distillation and provided with a perforated
shield adapted to retain the wood charge at

the proper level, to prevent the wood from

entering the collecting-chamber and to screen
sald chamber from excessive heat.

3. In an apparatus for distilling wood, the
combination with a retort having acentrally-
arranged perforated draw-off pipe, of a series
of per rforated steam- -pipes arranged 1n close
proximity to the inner face ot said retort and
outside of the wood charge so that the steam
can be forced through the wood charge and
drawn off through the draw-off pipe.

4. In an apparatus for distilling wood, the
combination with a retort having a centrally-
arranged perforated draw-off pipe, of means
for CII'CU.]&UHG‘ water arranged within sald
draw-off pipe and adapted to rewulate the tem-
perature within said pipe.

5. An apparatus for-distilling wood com-
prising an externally -heated vertlcally ar-
ranged retort provided with charging-open-

ings and a discharge-opening, a door for clos-

1110" said discharge-opening, said door con-
caved 1n cross—section and provided with a per-
forated shield convexed in cross-section, said
door forming a collecting-chamber for the
liquid products of distillation, a vertically-
extending perforated draw-off pipe arranged
within said retort and having its lower end

extending through said shield into said col-

lecting-chamber, a conductine*-pipe commu-
nicating with said draw-off pipe, a valve for
01091110 communiecation between the said two
plpes, “and means for controlling the temper-
ature within said draw-off pipe.

6. Inan apparatus for distilling wood, the
combination of a vertical retort heated exter-
nally on the sides and provided with charging-
openings at the top and a draw-off door at the
bottom, and a valved conducting-pipe, of a
perforated draw-off pipe arranged centrally
within said retort and adapted to communi-
cate with said conducting-pipe, the perfora-
tions of sald draw-off pipe so arranged that

the combined area of the perforatlons about
equals the sectional area thereof, said per- |

3.

circulation of the vapors generated in the
retort. |

7. An apparatus for dl%tll]lnﬂ‘ wood, com-

prising an externally-heated retort plomded

with an entrance means for the material to be

treated and with means to permit of the dis-
charging of the treated material, a perforated
draw-off pipe arranged within said retort, and

‘a plurality of per forated steam—supplv pipes
arranged within said retort in close proximity

to the wall thereotf.

75

8. An apparatus for dlstlllmcr wood, com-

prising an externally-heated retort Drowded
with an entrance means for the material to be

treated and with means to permit of the dis-

charging of the treated material, a perforated
draw-off pipe arranged within said retort, a
plurality of perfora,ted steam-supply pipes ar-

‘ranged within said retort in close proximity

to the walls thereof, and means arranged with-
in said draw-cff pipes tor mrculatmﬂ' a cooling
medium therein.

9. An apparatus for distilling wood, com-

- prising an externally-heated retort prowded

with an entrance means for the material to be
treated and with means to permit of the dis-
charging of the treated material, a perforated

draw-off pipe arranged within said retort, a
plurality of perforated steam-supply pipesar-
95

ranged within said retort in close proximity
to the walls thereof, means arranged within
sald draw-off pipe for circulating a cooling
medium therein, and a valved condt ucting- pipe

adapted to communicate with said draw off

pipe. |

10. An apparatus for dlst1ll1n0' wood com-
prising a retort having an entrance-opening
for the material to be treated and a discharge-

opening for the treated material, a closure for

said discharge-opening, said closure forming

a collecting-chamber for the liquid products

of dlstllla,tlon and means for drawing off the

said products.

11. An apparatus for distilling wood com-
prising a retort having an entrance-opening
for the material to be treated and a discharge-
opening for the treated material, a closure for

‘said discharge-opening, said closure forming

a collecting-chamber, a fire-shield surrounding
a portion of said retort, means for exteriorly
heating said retort, means for supplying steam
into said retort, and means for conducting ofl
the vapors generated in said retort.

12. An apparatus for distilling wood com-
prising a retort having an entrance-opening
for the material to be treated and a discharge-
opening for the treated material, a closure for
said discharge-opening, sald closure forming
a, collecting-chamber, means for exteriorly
heating S&ld retort, means for supplying steam
into sald retort, and means for conducting ofi
the vapors generated in said retort.

13. An apparatus for distilling wood com-
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prising a retort having an entrance-opening | means for drawing off the vapors generated 1o
Tor the material to be treated and a discharge- | within the retort.
opening for the treated material, a closure for | In testimony whereof I have hereunto set
said discharge-opening, said closure forming | my hand in presence of two subscribing wit-

5 a collecting-chamber, means for exteriorly | nesses.

heating said retort, means for supplying steam - - HERBERT B. WILLIAMS.
1nto said retort, means for conducting off the Witnesses: |
vapors generated in said retort, and means for A. M. HapLEY,

circulating a cooling medium through said W, LK. Youne.
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