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- To all whom it may concern:

~ Distillation,
fication. |
‘My' invention rela
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~tort. - Fig. D is a transv
 on thelinee—eof Fig.2. .~~~ ' pthel T to Kee _ -
In the drawing, 2 represents a steel retort, :__'fect__co'ntml: 1 provide an endless sprocket
preferably in the form of a cordate-shaped | ch

sceribed
claims.

- Inthe

UNITED STATES PATENT OFFICE.

. GEORGE BELL FRANKFORTER, OF MINNEAPOLIS, MINNESOTA.

No. 875,342,

rORTER, of Minneapolis, Hennepin county,
Minnesota, have invented certain new and
useful Improvements in Apparatus for Wood
of which the following is a speci--

 QOther objects of the mvention wi

from the following detailed description.

" The invention consists'generally in provid-
 ing a retort arranged at an ineline and havin
a furnace at one end and feeding the woo
slowly through said retort toward said fur-
nace, and thereby subjecting the wood to a | therefrom.
gradually increasing temperature. =
Further, the invention consists in .im-

the products of distillation

Further, the invention consists in an 1m-
proved construction of retort, and further, .
the invention consists In various. construc- ‘slide between them.
tions and combinations, all as hereinafter de-
and particularly pointed out in the

Fig. 51s a detailed ¢

tes to the dry or de-
structiveé distillation of wood, and the object
of the invention is to provide an apparatus
which the process of -distillation can be car- |
ried out with great economy and efliciency.
A Turther object is to provide an apparatus
that will be simple in construction and op-
eration end have a very large capacity. -

, accompanying drawings forming part
of this specification, Kigure 1 15 a plan view
of. the retort, with the crates in which the tillation. R

wood is placed omitted. Fig. 2 is a longitu- | The crates are of any suitable size and con-
dinal vertical section on the line a—a of Ifig.

1. Fig. 3'is a transverse vertical section on |
the line b—>b of Fig. 2. Fig. 4 is a transverse

vertical section on the line ¢—c of ¥ig. 2.

| APPARATUS FOR WOOD DISTILLATION.

" ‘Specification of Letters Patent, -
.Aﬁ)j}_liﬂution :ﬁlled‘ﬁia.rnh 20, 1900, Sefi&_l Mo, 250;915.'

S

in ‘21 arranged to

Pate

1 In the top of the retort 1
01 | way composed of channel bars 17 Fig. 3 ar-
proved means for receiving and discharging | ranged parallel with one another with their
%rom the retort. | flanges-contiguous and spaced at the bottom 80
sufficiently to allow straps 18 Fig. 7supported
at their upper ends upon trucks 19 Fig. 6 to
_ The trucks roll upon
the lower flanges of the channel bars ‘and
carry the steel crates or baskets 20 that are
! bolted to the lower ends of the straps 8, andd
are adapted to contain the charge of wood
“that is being subjected to the process of dis-

form in cross section to the
tort, as indicated in Fig. 5, and there are a
sufficient number of trucks and straps con-
9. | necting them with the crate to insure sub-
ross sectional view of the | stantial support for the charge of wood as 1t
)S1- To protect the

retort on the lines d--d of Fig. 2, the posi- | 1s moved through the retort. _
in | erates and the exposed parts of the retort

tion of the crate in the retort being shewn in e
full lines. Fig. 6 is a side elevation of one from the air, I prefer to paint them with a
of the erates upon its supporting truck. | thin paste of water-glass and kaolm or clay.
Fig. 7
the sproc _
the retort for
the. wood erates. K
tional elevation at nd of the re- | The er i , inclined positi
transverse vertical section | of the retort, will move -down by gravity
o T L therein, and in order to keep them under per-

s a detailed scctional view illustrating {  The channel bars and trucks a >
ket mechanistn in the upper part ot preferably in the top of the retort where they
controlling the movement of
io. R illustrates a sec-| ture. o S
the lower end of the re- | - The crates, owing to the inclined positionn
106

nted Dec, 31,1207,

will be least affected by the extreme tempera-

operate over sprockets

provide a guide- -

shape of the re-

are located

‘ - | shell and built upon inclined ground or within 55
Be it known that I, Georer Bery FrRANK- | suitable masonry 3 and varying in diameter
according to the capacity desired.- The re-
tort is divided by gates 4 and 5 Fig. 2 mto
‘chambers 6, 7 and 8. These gates are all
wedge-shaped, as shown clearly m Fig. 8, and
| are vertically movable in guides 9 by means
of threaded rods 10 on the top of said gates
carrying worm wheels 11 that engage worms
12 operated by sprocket wheels 13 and chams
14. . The gates 4 separate the chambers 6 and
8 {rom the intermediate chamber 7, and the
oates 5 separate the other or outer ends of
the chambers 6 and 8 from the atmosphere.
- | The charge of wood is first mtro uced to
Il appéar | the chamber 6 and the gate 5 closed behind
~ |'it. 'Then the gate 4 is raised and the wood
admitted to the interior or distilling chamber
g of the retort. The retort is braced and sup-

| ported. in any suitable way, as by a'series of
cross bars 15 and hangers 16 suspended

60

65

70

79

85

oo

05

100



2

l5'

the level of the end portions.

10

- 875,342

99 and 23 between the channel bars 17, and | tort, to compel the heat to follow a tortuous

lugs 24 are provided on the upper ends of the

straps 18 to engage the links of the sprocket
chain and - thereby retard the downward
movement of the basket or crate. The

sprocket chain inclines upwardly near each

extremity of the chain so that the middle |

portion of the lower run of the chain is-below
_ The straps 18
are so arranged that they will engage the

middle or lower portion of the chain and

clear the end portions.and consequently the
crate will be retarded during the time the

straps 18 are in engagement with the chain

15

g chain 25 and a sprocket 26 secured on

and will be held back thereby

| until the crate
passes out of the chamber 7. The chamn 21
is within the control of the operator throu%'h
the

* shaft 27. |

20

25

30

A suitable a,pprbadl 28 Fig. 2 is provided
at the in-take end of the retort supporting a

truck 29 that is adapted to deliver the crates

to the retort. - '

It is my purpose to provide
number of crates to keep the retort.chamber
filled to its full capacity, each crate bemg
charr%ed with a supply of wood suitable for
distillation purposes. L
- Atthe discharge end of the retort a support
30 is provided upon which trucks may be ar-

ranged to receive the crates as they are de-
livered from the cooling chamber&8.

The filling of the retort. will be'_ftinied_'.in

- guch. a manner that as soon as one crate en-

35

40

ters the chamber 8 to allow the crate and

charcoal to be cooled before exposure to the
air the next preceding crate will have passed
out of said chamber and the next succeeding
one will be either directly above:the turnace

and undergoing the carbonizing process or .

will be approaching that stage in the retort.
As soon as one crate has been cooled and the

charcoal. discharged it is ready to be filled

45

~gree of economy and efficiency. .~ -
The furnace which I prefer to employ n.

50

treme lower end of the distillation chamber |
~ for the purpose of causing a gradual mcrease -

65

~ through :the.doors 33 or from the side if pre- .
ferred.” A wall 34, of fire brick, is arranged.
“in front of the fire box to deflect,thé heat up- _
ft | nace for use as fuel. | | t
with its charge of wood hasreached the lower
end of the retort the temperature will be
- carbonize the 130

80

65:

and sent through the rétort-again. - In this
way the crates are kept-in rotation; the proc-
ess is made- as nearly continuous as Eossible ’-

and the retort is operated at the highest de-

4 - .
-

connection with this apparatus is represented
at 31 and.may be of any suitable style, but
its location is important being at the ex-

in the temperature from the u%[iﬁr toward |
the lower end of said chamber. This furnace

is provided with the usual‘agh pit 32 and is
filled from the front, as shown in Fig. 9,

ward, and another wall 35, also.of fire brick,

pentine, will

o sufficient

whence they are drawn

portion enables

‘condenser. These gases may be colk |
p- | in holders ¢r cor:ducted directly to the fur-

serves to defleet the heat downward.” There
gy be a series of these walls'34 and 35, the

number depending wpon the length ef theze- |

passage to the stack 357,
the furnace, I provide pipes 36 entermg the
chamber 7 (see Figs. 8 and 9) and having a
series of perforations 37 througli which steam
of other suitable gas is introduced into the
distillation chamber for the purpose of
sweeping: or driving out all vapors, such as
turpentine, as fast as they are liberated from
the wood. _ ; q_ )

~ When it is desired to employ steam 1 pre-
fer to allow water to flow slowly through the
pipes 36, which will be vaporized immedi-
ately upon entering the distillation cham-
ber. Distillation will begin as soon as the

wood enters the chamber 7, wherein the tem-

perature is so regulated that it will range be-

‘tween 100° and 250° C. at the upper end of

the retort: that is, near the chamber 6, and
all volatile ]1q}1.)11ds,,suchas water and tur-

acid (wood vinegar), and other products, are

driven off. These distillates may escape
from the retort by two independent outlets:

e driven off.  As the crate
| inoves slowly downward toward the furnace
‘and the temperature increases pyroligneous

In the opposite
sides of the retort and preferably just above

70

75

80
85

90

first, by real distillation through pipes 38 .

which conneet the top of the retort!(see Iig.
| 1) by the shortest possible courseiwith an
ordinary condenser (not shown), a number
- of
‘the length of. the distillation chamber to
provide escapes at the different steps in the.
travel of ‘the crates, as will be well -under-

these outlets” being provided throughout

90

100

stood. A second escape for the distillates -

is by a system of drainage through the pipes
39 having a series of branch pipes 40 lead-

ing into the, bottom of the distillation. cham-
ber through the lower lobes of the retort at
intervals therein, and adapted to receive the
oint, such ‘as tar,
pipes 39, from
off through the valves

liquids of ‘a high boiling
and conduct them 1nto the

at 41. - By means of this main and the sys-

105

110

tem of branch pipes I am able to remove the

colophonium through the upper and cooler
| of these branch pipes in-an almost undecom-

posed state. . -~ - o
.' _The shape of the .retort with, the lobes on

of high boiling point, whereas in a retort cir-

cular in form it would be impracticable to
use more than one set. | - _

~ During

116
| each side of the bottom below the middle ..
_ me to provide two sets of
drainage pipes to conduct away the hquids

the process _o_f." c_arbdnjziﬁg ‘the |
wood large quantities of combustible gases

will escape through the pipes leading to the -

collected

By the time the crate

sufficiently high to. complet_el

125



875,549

wood. The crate will then be allowed to ] side forming

pass into the chamber 8 where 1t 1s cooled
before exposure to the open air. |
To use the apparatus deseribed in the

foregoing specification, a crate is placed upon

the truck and charged with wood and then

10

15

20

20

30,

35

40

~vantage of t! _ | i
ture required to drive them from the wood, |

45

50

50

- sald gutters

. ply o
60

rolled down to the receiving end of the re-
tort. . The gate 5 at the outer end of the

receiving chamber 6 is then raised and the

crate moved forward until its trucks pass
onto the channel bars ana enters the said
chamber. The gate 5 is then closed. The

gate 4, at the receiving end of the distillation

chamber 7, is raised and the crate allowed to

-
]

enter the said chamber 7 and engage the
_ The operator can then con-
trol its speed of travel toward the furnace.

sprocket: chain.

The temperature in the retort wiil be vAarl-

able according to the distance from the fur--

nace, and at the receiving end of the. cistil-

lation chamber will be sufficiently high to

drive off the volatile liquids, as heretofore
explained. Then, as the'crate travels down-

ward, the liquids of a high boiling point witl

drain.off through the pipes 40 into the mains

39 the gases will pass off through the pipes

38, and whenever desired a sutficient amount

of steam can be introduced into the distilla-

tion chamber to assist in carrylng away the
distillates present therein in the form of va-

. By the time the crate Teaches the

or. 1
ﬁ)WBI‘ end of the distillation chamber the
wood will be completely carbonized, where-

a
chain and into the cooling chamber
8. where the crate and charcoal are allowed

to. cool before being exposed to the air

through the opening of the gate 5.

By this apparatus I am able to separate
and preserve valuable distillates,
the different degrees of tempera-
and produce an apparatus that will not only
have a very large capacity

for the purpose designed.
I 'claim as my invention:

1. The combination, with an elongated

retort having a bottom provided with & con-
vex middle portion ‘extending. lengthwise
thereof and longitudinal gutters upon each

» L

with branch pipes 40 communicating with
through the bottom of said re-
tort, and a basket adapted-to contain a sup-

‘of wood and arranged to travel slowly

through said retort.

2. The C_Ombill&tlo_ll,_L‘Wi_ith‘ an -déﬁgated -
“retort.arranged at an incline and having &

 bottom .-provided with a convex middle

portion and longitudinal depressions on each.

oradually increase

described.

‘having a bottom provided with a ¢
central portion and depressions on each side
and suspended within said retort, substan-

‘treceptacle :
said retort, a sprocket chaimn and
teeth provided on said receptacle and
ed o enguge the finks of said chain, for the
purpose specifled.

uﬁon the cate 4 will be raised and the crate.
owed to pass out of engagernent with the | _
sprocket ceiving and cocling chambers . {rom
distillation chamber.and also from the open

air, a réceptacle adapted to contain a supply
taking ad- | travel slowly toward
aufomatically engaged by
and be very sim-

~ ple in operation and construction, but will |

~also possess a very high degree of efliciency -

@70

omc

cutters, of a furnace located
beneath and near the discharge end of said

retort whereby the heat in the retort wiil
from its recerving to its

discharee end, drain pipes 39 located be-

neath said retort and parallel therewith, and
branch pipes extending vertically irom said

drain pipes through the bottom of said retort
and communicating with said gutiers at
intervals between said furnace and the re-

ceiving end of said retort, substantially as
3. The combination,

vex middle portion and longitudinal de-

pressions on each side forming channels or

i

gutters, and drain pipes conbected with said

channels at intervals, of a crate-or basket
adapted to contain a supply oi wood and
CONVEX

tially as described. o o

4" The combination, with a retort having
receiving and discharge openings and closing
means therefor, of a heating means, a wood

adapt-

5 'The combinai:ion, with an elongated

vetort arranged at ac inclihe and having &

distillation chamber and receiving and cool-

ing chambers, and gates separating sald re-
| m said

of wood arranged to. enter said distillation
chamber through said receiving charober and
means in the path of said receptacle to be
11 and disengaged
from said receptacle for regulating the speed

of travel of the same, and a furnace located

beneath the discharge end of sald distil-

arranged to travel by gravity m
lugs or

said cooling chamber, -

B

70

75

. with an elongated
retort having a bottom provided with a con-

86

149

-

rii
-
-

lation chamber and arranged to produce an.

‘ntense heat at said discharge end graduaiiy

| decreasing in intensity toward the receiving
‘end of said chamber. | >

6. The combination, with an slongated
retort having a bottom provided with a con-

_ vex middle portion and depressions on each
side of said convex portion, draiii pipes: 59 | side forming gutters, of a receptacle adapted

provided beneath said retort and provided

to contain a supply of wood also having a
bottom provided with a convex middle por-

tion and depressions on each side to conform
substantially to the shape of the retort, the .

top of said receptacle having a longitudinal

| depression and a series of wheels supported
therein, and channel bars arranged in the
| top of said retort and wherein salid wheels

are supported and adapted to travel, sub-

stantielly as described.

135

120
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7. 'Thé combination, with a retort having | engaged by and disengaged from said re-
geceiving and discharge openings and closing | ceptacle, substantially as deseribed. = * . 10
“means tnerefore; of a heating means, a W'oog In witness whereof, I have hereunto set
raceptacle arranged to travel by gravity in | my hand this 15th day of March1905..
& gaid retort, and means arranged in the path:| o GEORGE BELL FRANKFORTER.
of said receptacle and traveling therewith.| =~ Witnesses: | ST
4o regulate the travel of said receptacle, and | Ricaarp PAvuL,
said regulating means being- automatically C. MAONAMARA.
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