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My invention relates ultimately to the de- veyors, represented, for example and to 5
structive distillation of organic substances, avoid unnecessary multiplication of detail,
of which, for example only, wood is referred by a single car.” The ecars so indicated at
to for convenierice throughout this specifica- 2 may be ¢* ay v suitable kind preferred that

5 tion; but it has for its object, in general are built of material adapted to endure,

terms, the promotion of evonomy and effi- without injury, the high degree of heat to 40

ciency in thhe manufacture of products re- which they are subjected in their passage

coverable by distillation, whereof destruc- through ‘the chamber or tunnel 1, which is
tive distillation constitutes a final step. also built of suitable heat-resisting mate-.

10 In respect to the said item of economy, rials. v .
my invention is chiefly, concerned in the  The said chimber is provided -at iis op-"65
manner of utilization of the heat employed posite ends with air-tight terminal doors A -
in the process of distillation, whereby at the und B, and at intervals with suitable inter-
same time that its waste is minimized, the medinte transverse partitions, doors, “gates

18 heat is distributed and applied at different cr locks 3, such as are of familiar use in the

femperatures so as to save substantially all art or which may be any other snitable kind 70

the fluid constitnents (liquid and gaseous) preferred.  The doors 3 constitute, in effect

as well as the solid residual product or char- and to all practical purposes, considering the

voal of the substance treated. effect of the presence of the terminal- doors
20 Again, in respect to the item of efliciency A and B, air or gas tight movable walls,

aforementioned, provision is, by my mven- which serve to divide tiransversely the length 76

tion, made for uniformity and economy -of of the chamber 1 into g plurality of sepa- .

mannfacture of charconl of the highest rate Lut consccutively communicating com-

grade and such as will satisfy the require- partments.
5 ments of the most exueting demands, In practical operation, the cars are ad-

In view particdlarly of the foregoing gen-. vanced dne by one through the compart- 80
eral statement, what constitutes Iy present ments at intervals, upon which occasions the
mvention will be hercinafter specified in de- doors 8 are opened as required for their pas-
tail and suceinetly st forth in the appended . sage in accordance with methods already

o0 (laims. well understood in the art.

Inasmuch as the various mechanical in- In the drawing, six'of snid compartments
crumentalities which enter into the embocli- are, for example only, illustrated, namely,
ament of my present invention, as it is herein compartments 4, 5, 6, 7, 8 and 9. Of those
deseribed, may be of a kind well known in named, 4 ang v constitute. respectively, car
the art. it is deemed equally conducive, not intake and ontlet compartments, and they,
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.only to simplicity and ¢ arness, but also to including also comparfment 7, may he desig. 96 -
smple Tullness of desceription o strip the nated sealing  compartinents, hecause the’
illasteation of my invention of all details function of each s thatiof a seal to con.
that are non-essential. partments contiguons to them <o as to ex-
Accordingly. in the accompanying draw- clude.” when thejy doors ave closed, com-

ng, T ehow w dingrammatical ilhustration of “munication between different compartments 85

apparatus either directly entering into my or with the ountside atmosphere as the re-

mvention or adapted and emploved for car- spective - situation of the compartment’ in
1ying it into effect, question may require,

4 Referring to the numerals on the draw-  Besides the sealing conipartments just
ing, 1 ibdieates an elongaied composite , designated, of the three remaining compart. 100
chamber or tunnel which may he of anv snit- ments, 5 may be desienated g low-tempera-
sble and preferred con=trnetion. materinls, tire distillation compariient, 6 a high-
dimensions  and” extent. It s provided temperature distillation compartment, and

O throughout ifs Tongitudinal extent with 8w eooling compartment, whereof the gev-
means. such as rails or tracks, not illustrated eral fanctions are specified in the para- 10%
but whose use for a likoe pnrpose is familiar graphs next sueceeding,
in the art, for the transportution. from end  The compartment 6 is that in which de-
to end of the chamber, of a succession of con- structive distillation takes ‘place.  Clongs.
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guently it is desirable and fo a greater or
less' degree eseential. to exclude therefrom
intrusion of oxygenfhiat is an element ever
present in the outside air.  To that end the
presence upon opposite ends of it, of the
compartments 4 and 5, end 7, 8, and 9, re-
spectively, \effectively contribute, in con-
rection with the terminal doors A and B.

The intake compartment 4 is in efect
a mere receiver into which cars 2 loaded
with wood or other material with which the
process is useful are first introduced one by
one in succession. From compartment 4 the
cars pass into compartment 5, end from the
former to the latter a modicum of air, mini-
mized in volume at the utmost to the in-
terior capacity of the former, may pass.

The comparatively low temperature em-
ployed in the compartment 5 being such
only as is sufficient to dry the organic con-
tents of the cars without combustion. and
to distil therefrom the more volatile con-
stituent elements thereof, it is, nevertheless,
sufficient substantislly to deoxygenize the
air confined within the compartment 5.
Wherefore, when the door hetween compart-
ments 5 and 8 is opened all danger of ex-
plosion through combustion of the mixture
of air with the gmseous contents of com-
partment 6 is eliminated.

Compartment 6, being, as has been speci-
fied, that in which destructive distillation
takes place, is one adapted to operate under
high temperature. Provision is made in the
manner and for the purpose hereinasiter
specified, for gradnating the distribution of
the heat within the ccmpartment 6, whereby
the hest within the said compartment is
maintzined af o desired maximum at the car
outlet end thereof and is gradually de-
ereased to about one half at the car ntake
end of seid compartment.

It is prectically important to continue
exclusion of oxygen (air) from the char-
coal product while in an incandescent state,
both during its oceupancy of and after its
withdrawal from compartment 6. To that

end the gas-tight compartment 7 is provid- .

ed to receive the loaded cars 2, one at a
tine, from compartment*8, and might be
used to hold them until sufficiently cool to
he exposed to the air. Such provision. al-
though in itsel€ sufficient in one sense, would
be attended by a loss of time which would
impair. if not practically destroy, the prac-
tical economy of the apparatus in use,

For that reason, I prefer to employ a spe-
cinl cooling compartment 8. in which a de-
oxygenated atmosphere is utilized for grad-
ually lowering the temperature of the
charcoa! product in the cars or until it.may
be safely exposed to the outside atmosphere
without danger of any combustion taking
place in it or of injury otherwise to its
quality. '
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The capacity of the compartment 8 is,
for reasons hereinafter again referred to,
gufficient to accommodate a plurality of cars
at one time.

As a safeguard against intrusion of oxy-
gen into the compartment 8, a final outiet
or sealing compartment 9 may be and pref-
erably is. provided.

Having now described the preferred form
of the composite. chamber 1, I next proceed
to specify the method and means wherein
and whereby it is utilized in respect to its
several compartments.

1t will have been gathered from the fore-
going specification that the compartment 6
is the one in whose functioning the ultimate
capacity of the apparatus for distillation
is reached. For that reason reference is
directed in the first instance to it. It de-
rives heat, preferably, from a circulatory
heating system comprising an induction
pipe 12 and an eduction pipe 13 which
are in operative communication with a
suitable source of heat. The pipe 12 makes
delivery of a circulatory heating wmedivm
at a point slightly removed from bhut ad-
jacent to the car outlet end of compartment
6 or that end thereof next to compartment
7, and is preferably intreduced through or
near the floor thereof,

The eduction pipe 13 communicates in 2
corresponding manner with the compart-
ment 6 near the car inlet end thereof which
is next to compartment 5.

The disposition and capacities of the

pipes 12 and 13, relatively to each other
and to the inside capacity of the compart-
ment 6, are such as to effect in operation
substantially uniform ratio between the
temperature near the outlet end of the said
compartment and that adjacent to the iniet
end thereof.
" The object is to maintain, in conjunction
with a graduated intermediate temperature,
different but suhstantially uniform temper-
atures for the respective opposite ends of the
interior of the compartment 6, as further ex-
plained in the next paragraph.

The temperature of the circulatory heat-
ing medium at the entrance of the induction
pipe 12 into compartment 6 should approxi-
mate five hundred degrees centigrade (500°
() below which a variation af that point
of not to exceed fifty degrees is pernissible.
The temperature of said medium at the op-
posite or car inlet end of the compartment 6,
or that end which is adjacent to the month
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of the eduction pipe 13, should approximate -

‘two hundred and fifty degrees centigrade

(250° C.) which, as will hereinafter appear,
is substantially equal to the temperature
maintained in compartment 5. Consequent-
ly, there is no substantial or material change
of temperature in the substance treated pro-
duced In passing from compartment 5 into
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compartment 6.~ The uniformity of temner-
ature just mentioned is maintained with ad-
vantageous results in respect to the quality
of the product obtained, and with distinet
gain in the economy of its manufacture,
The cireulatory heating system aforemen-
tioned as comprising the combination of the
pipes 12 and 13 with a suitable source of heat
preferably- includes .an equalizer 15 whose
fanction 1s to maintain a substantial uni-

forinity in temperature of the gaseous con-

tents of the induction pipe 12, and through
which directly, communication vith the
source of heat is preferably made. The
equalizer preferably consists of a closed
chamber built of heat resisting and absorh-
ing material, such for example as firebrick,
and is provided within its interior with a
medial partition wall 16 and with baffle
plates 17 and 18 extending, respectively, in
opposife -directions from the wall 16 and
from the opposing inside walls of the cham-
ber 15. 'Phe members 16, 17, and 18, are,
iike the body of the equalizer, made of heat

rvesisting and absorbing material; the wall 16

being shorter than the interior length of the
chamber 15 and the plates 17 and 18 being
made to overresch one another, whereby a
circuitons passage of indefinite extent is pro-
vided within the chamber 15 for the flow of
the circulatory medium through it.

From the same end of the equalizer 15
with which the pipe 12 communicates, but

- upon-the other side of the wall pipe, a pipe

20 leads to a cross-over pipe 21 which estab-
lishes communication between it and a plu-
rality of furnaces, as for example the two in-
dicated hy the respective numerals 99 and 23,
In the pipe 21, on opposite sides of the pipe
20, respectively, I provide cut-off valves 24
and 25, the number of said valves being
equal to the number of the furnaces em.
ployed, and their function being severally to
make communication between the equalizer
15 and either one of the furnaces which is

- temporarily operative to supply it with heat..
© At the same time that one

valve Is openad
to make commimication as Jast stated, the
other valve is operaled as a cut-off to stich
furnace or furnaces ag may he for the time
being out of immediate service,

Each furnace is provided, in cflect, with a
regenerator chamhber 26, vvhose interior con.
struction corresponds in effect or in all ma-
terial respeets with that of the chamnber or
equalizer 15 already deserilod, {Ipon the
side of each chambor 26, opposite to that
on which the pipe 21 enters it, I provide a
five wall 27 over which the hented products
of combustion while minintained in the fur
nace pass from the furnace of which it Toruy
a partinto the circuitons passage with whicl,
e’ regenorator chamber 96 is, as hag heen
specified, provided. A egrade 98 s indi-
cated for burning of solig fuel when desired,

- respective

With each furnace an air supply pipe 29
is adapted at intervals operatively fo com-
municate, as through a alve-controlled
branch pipe 830—31. The pipe 29 derives air
preferably throngh a preheater incket 32,
which communicates with a preferably hood-
ed air intake 34 located in {he open outside
atmospliere.

A smoke pipe 86, as it may ‘he called for
the purpose of distinction, constitutes a com-
mon discharge conduit for the products of
comhustion from each of the furnaces, and is;
to that end, provided, for exainple, with a
valve 37 or 38 in the respective branch-pipes
39 and 40, through which the pipe 29 com-
municates with the cross-over 91.

The branch-pipes 89 and 40 connect, re-
spectively, with the cross-over 21 between its
valves 2425 and the respective
furnaces, o as to render the latter operative-
ly independent.

" The smoke-pipe 86 leads through the com-

partment 5 to a place ot discharge such for
example, as & stack 13, whose draft upon
said pipe is preferahly auginented by a suc-
tion fan 41 operatively introdneed into it.
In operative commumication with the pipe
36 which may he suitably amplified for the
purpose, I prefer to introduce between the
furnaces 29--33 and the compartment, Dy
boiler 45 that is preferably of the return
tubular type, and within the compartment
5, prefer to amplify the heating snrface of
the pipe 36 by means of the multiplied form
of pipe 46, shown for example, in the draw-
ing, v

The reason for the provision of the hoiler
45 18, at least, threefold. In the first place,
it aflords, through employment of a properly
predetermined proportion between the cg-
pacity of the single pipe 26 and that of the
surface of the tubes of the boiler 45, 3
menns of tempering, substantially to a de-
siredd maximunm say of twob hundred angd
ity degrees centigrade (250° (1), the heat
of the produets of comliustion from the fur-
naces hefore siid products rencly the interior
of the compartment 5. Ty the second place,
the hoiler affordy economicalineans for util-
izing the heat of waid products to generate
steam, which may he drawn off for driving
the fans of my appuaratus or other general
uses, as through a valve-controlled steam
ripe 47, Tn the third place, steam supplied
from the boiler 45 may be conducted, as, for
example, through a valve-controlled and
terminally hranched pipe 48, into the in-
terior of {he
of humidifving the atmosphere of the same,
i means for that purpose he desired,

From any suitable point, « discharge pipe
St leads from the hottom of the compartment
5 through the coils 51 of o suitable condeng-
or 52, provided with a tuhe 54 for trans-
ferring to suitable containers 55 the more
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volatile constituent distillate elements de-
rived from the first application of a low
degrer of heat to the substance undergoing
trentment during its confinement within the
compartment 5. The condenser coifs 51 are
kept properly supplied from an outside
source. not ilustrated, with a supply of
water or other 'liquid cooling medimmn.
Fipes 56 and 57 indicate meuns of incorpo-
ration of the coils 51 into a water-cooling
system of the kind just indicated.

Faving hereinbefore already specified the
presence of the eduction pipe 13, arl, in
general terms, its relationship to the com-

‘partment 6 and to the induction pipe 12. T

now explain that the pipes 12 and 15 are .~
corporated into a circulatory heating systein
for the purpose of effecting a continuous
flow of a circulatory medium having a high
ipitial heat (say 500° €.) where it first
enters the compartment 6: and next proceed
to trace the course in eircuit of said eir-
culatory medimm, and to describe various
functions performed thereby in its course.
Tet it be understood that a substantially
constant degree of heat at each point in the
said circuit should be, in effect. maintained.
That is to say, that while
to be a gradual variation of the hieat at dif-
ferent points in the cireuit, the degree of
hest should be, at each point, substantially
conrtant.  Fotr example, as has been speci-
fied. the heat at the discharge end of the
induction pipe 12 should be maintained at
gay 500° C., a gradual variation of fifty
degrees at that point being permissible, be-
cause that latitude of gradual variation is,
in practice attended by no injurious results,
while a greater or a sudglen variation might
do harm. .
Again, the heafed circulatory medinm in
passing through the compartinent ¢ from the
nduction pipe 12 {o the eduction pipe 13
gives up substantially one half of 1ts heat
in <doing the work it has to do within the
suid compartiment; bul the temperature of
say 2507 C. so attained by the time the
mouth of the eduction pipe 13 is reached,
should also be substantially constant.
Turthermore, the heat of the circulatory
medimm must be, in order to obtain the best
results, maintained withont any intrusion
into it of free oxveen whose effective pres-
ence even inosmall quantity wouldd, to the
imjury of the produet, effect combustion,
and whieh in darger quantity might result in
explosion. The necessity of  continuously
maintaining in the eireulatory medium a
constant degree of heat for a considerable
period. and the necessity of keeping it free
of oxveen, dictates the crplovinent of a
plurality of independently operative fur-
naces, because therehy it is made feasible
to raise the temperature of the heal storage
capacity of one furpace by internal comn-
&

there is designed .
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bustion therein at the same time that the
storage heat of another furnace cut off from
intrusion of oxygen is being drawn upon
for keeping heated and in operative motion
the circulatory medium. In such case, if
two furnaces 92 and 23, for example, ars
used, one furnace is being, through admis-
sion of air thereto through the pipe 29,
heated by internal combustion during such
period as, hy operation of one or the other
of the valves 24—25, it is cut off from com-
munication with the circulatory medinm,
while, at the same time, the other furnace
continnes without interruption operatively
to heat and keep in motion the circulatory
wedium, after it is temporarily cut off from
comnmnieation with the alr supply pipe 29.

1 the operation of shifting into service
one freshly heated furnace in place of an-
other whose heat has been reduced by work,
considerable snd sudden variations of tem-
perature at the discharge end of the indue-
{ion pipe 12 would be, without provision to
the contrary, likely to.ensue. Wherefore,
I prefer to introduce into the pipe 12 be-
tween its discharge end and the furnaces
9099, which, for example, constitute its
primuasy source of hieat supply, the equalizer
15, with the result of effecting through stor-
age by absorption of excess heat from a
freshly fired and cut off furnace, instead of
leading the heat divectly from the latter into
the compartment 6.

It is assumed that the reader skilled in the
art has now traced the discharge from its
source in continuous flow of the heated cir-
culatory medium from the pipe 12 into com-
partment 6; that he bears in mind that said
medium there finds work to do in effecting

“destructive distillation, say of wood loaded

in cars within said compartment;tand has

noted that in the doing of said work said
medinm becomes reduced in- temperatize
by. about one half and loaded with certain
of the fiuid constituent elements of the wood
that are separated by the beat from’their
carbon base,

It will be observed that despite the hedt
lost in the work of distillation; the tempera-

ture of the gas in the pipe 18 is'still srcat.

and amply sufficiént to raise the temperature
of ait ddmitted through its intake 34.

Tn order to'recover the heavier or tar like
products of destructive distillation carried
Iy the heated circulatory medium, I.provide
a pipe conduit 58 operatively connecting the

coils 9 within the jacket 32, provided with’
their-distillate discharge system 60, with the
Said scrub-

inferior of a serubber case 61.
her muy be of that familiar type which oper-
ates by eirculation-in the first instance of a
priming liquid subsequently augmented by
accumulation of distillates over bafille plates
62, promoted by the operation of a pump

63 connected to a pipe 65, operatively com- -
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municating with the interior of the scrubber
tase at top and bottom,. respectively. A
cock 66 iy provided for drawing off the ue-
cumation of Jiquid dontents of the serubber
case si will, )

For removal of the more volatile products
carried in suspension Lystlie hot circulatory
medium, additional cnilen<ation is required,
which may be accomplished by connecting,
as by a pipe 67, the scrater 61 with con-
denser coils 68 confined within a casing 69,
which is put il communication, as by pipes
70 and TI, with a water cooling system. = A
cock-controlled pipe 72 affords means for
drawing off the volatile products condensecd
within the coils 68,

A suction fan 73 is provided as a means
suitable for promoting flow of the gaseous
or civenlatory medium. Said fan discharges
as through the end 74 of a pipe 75 immersed
into a volume of lignid 76 ¢onfined in a seal-
ing chamber 77,  Said sealing chamber per-
formg the function of & regulator, and is
zdapled to maintain within the entire circuit
of the circulatory medivm a pressure in ex.
cess of outside atmospheric pressure, say an
excass of 11 te 16 millimeters, or enough to
gnard against intrusion of the oxygen of
the oir at any point by reason of any pre-
ponderance of outside over inside pressure.

After the serubbed cas leaves the chamber
¢¢ there venwins for it only to find return
e odrewin saved furnace in order to be-
come ther cheated for vepetition of its
trevel in

qit above described.  Such re-
it may find through either of the
hes 78 or 80, inte which a return pipe
o divided, and which are provided, re-
tively, with hand-controlled valves 82
. Avound each of sajd valves a by-
controllable as by a cock 86, affords

: 2 passage way for fuel gas to one of
ilie furnaces. It will be understood that the
3

55 serves as a means for eliminating
the circulatory system, at will, com-

. This is desirable for the rea-
the circulatory gas will gradually
1w volume, due to the addition of

s gas from the wood. The by-pass
permiis removal of excess and combustible
gas n the system. The removal may

U by means of valve 86 which may
be a twa-way valve permitting the gas to be
directed into the furnace to he burned or to
be discharged to another place of utilization.

Owing to the functionating of the con-
denser aforesaid within the casing 69, the
circulatory fium will have become  cool
by the time it s the pipe 81, and in that
regard my in ion affords an important
econoniie adve in providing means for
rehwating the divm after it is cooled
in the conde ¢ and before ity ro-
arn to a reg

The

rehe o last mentioned
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may be effected, to peculiar economical ad.
vantage, by utilizing for the purpose the
otherwise waste heat which is obtainable,
paradoxical though it may seem, by the
method employed for operating the cooling
compartment 8. To describe that method, so
fur as appears to be necessary for the puar-
poses of the present specification in view of
Its reservation as subject matter for a sepu-
rate application, it is deemed to be in order
to specify that the heat of the loaded cars 2,
upon their first admission, one by one, into
the compartment 8, is intense, it being sub-
stantially equal to the maximum degree of
heat developed within the compartmeni 6.
Consequently, by providing in operative
communication with the pipe 81 a heating
jacket 87 communicating’ with the interion
of the compartment 8 as
for example, within the jacket 87, provision
is made of a considerable economy for utiliz.
ing the heat of the compartment 8 which

-were otherwise lost, for heating the cireu-

latory medium, and heating it, before its
return to a regenerator 26, to a degree ap-
proximating the maximum degree ultimately
required of it. '

The above mentioned resuld is attained
Ly locating the pipe 88 at the car-intake or
hot end o the compartment 8,above which,
as by an inclined or raised roof, & hood 90
is provided for directing the heat discharge
to the pipe 88. Within the compartment 8
at the end opposite its car-intake end afore-
said, provision is mads for s gradual cool-
ing effect, whereby, at substantially regular
intervals, the reductiofk- of the temperature
of a car load will be accomplished adequate
to admit of its safe withdrawal as a finished

‘product from the apparatus.

The interval between such withdrawals
last mentioned measures the effective pro-
ductive capacity of my apparatus. In that
connection it may be specified, without re-
striction to exact dimensions, that while
the car capacity of the respective compart-

‘wents 5 and 8 is equal, that of the compart-

ment 6 is twice that of either 5 or 8, The
proportion just specified fixes also a pro-
portional time limit of treatment for each
car load in travelling, at a regular rate of
advancement, from one end to the other of
the chamber 1. Say, for example, the pe-
riod of treatment required within the com-
pertment 6 be twelve hours, then, under
the proportions specified, the same rate of
advancement of ihe succession of cars will
allow six hours’ treatment to each car in the
compartment 5, and six howrs’ treatment in

the compartment 8. Consequently, the com- 3

partments 4 and 9 being, like compartment
7, merely sealing compartments and without
other function than that of exciuding ad-
migsion of the oxygen of the air o the
initerior of the chamber 1 at either end, tne
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time of travel of a car from end to end of
the chamber 1 will be twenty-four hours.
That is to say, each car requires twenty-
four hours in passing throngh the entire
chamber 1. From experience of actual
practice, that time is suflicient for the con-
version of a load of wet wood, taken in at
the intake end of the chamber 1, into high
grade charcoal at the outlet end thereof.
Tt the wood at the intake end of the cham-
her 1 be not wet, the time of its conversion
to charcoal may be curtailed somewhat, in
proportion to the degree of dryness at
which it enters said chamber.

The productive capacity of the apparatus
is equal to twice the car capacity of com-
partment 6. Wherefore, if the car capacity
thereof equals twelve, the productive capac-
ity of the apparatus will he twenty-four car
ioads for every twenty-four hours, or one
car load per hour while the apparatus is in
full operation.

The means which I prefer to employ for

operatively effecting the cooling of the in--

terior of the compartment 8 is thut shown
in the drawing, and which may, for the
gurposes of this specification,

riefly as follows.

Compartment 8 derives heat from the suc-
cossion of cars loaded with incandescent
material supplied to it, but after they are
separated from the cormpartment 6. Conse-
quently the ecireulatory medium within the
compartment 8 is substantially 2 form of
the ssme medium as that which circulates
shrough compartment 6, although it is sep-
arated therefrom and no longer a part or
portion of it. One important fact to ob-
serve is that the circulatory medium within
the compgrtment 8 is gubstantially deoxy-
genized entirely or to auch extent as not to
cause deterioration of the charcoal while it
is undergoing the cooling process. in said
eompartment, . ’

That circulatory system which is in op-
erative communication with the compart-
ment 8, preferably comprises, in addition
to the pipe 88 already specified, 2 serubber
91. Those members are brought into opera-
tive combination, as by aid of suitable pipe
connections 92, with each other and with

a fan 93, which is adapted to draw off the-

hot circulatory medium from the hood 90
¢ghirough the serubber 91, and to -dischargé
it, as by & pipe 9%, into the lower part of
that end of the compartment 8 which is
substantially oppotite, both longitudinally
and vertically, in respect to said compart-
ment from that point at which the pipe 88
enters the compartment. A water supply
pipe 96 and a waste pipe 97 are in usual
operative communication with the scrubber
91,

One function of the scrubber 91 is to
reduce graduelly the temperature of each

be des('rih'gd'
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ciecessive car load of chareoal to a degre2
at which it may be removed from the come-
partment 8 with safety, that is, with perfecy
immunity from danger of combustion.

Another function of the scrubber 81 1s
to remove any possible remnant or trace of
oil or other substance which might delete-
riously affect the (uality of the charcoal for
some 1mportant uses, such, for instance, as
use for poultry food.

In view of the foregoing specifications,
the following deseription of the cperation
and carrying into effect of my invention i3
deemad to be all suflficient for present pur-

oses. '

Let it be assumed that the chamber 1
is at first provided with a supply of loaded
cars 2, which in such case will fiil only
compartment 5, either in single or in plorel
trains according to the track equipment of
said chamber. ) .

Afterwards, the terminal doors A and B

and ihe internediate doors 8 being proper-

1y closed, one or more as desired of the ¥
naces, for example the two, namely 9983,
are fired by the combustion therein of any
convenient formn of fuel. Both of the
valves 94 and 25 are, in the first instance
closed so that all products of combustion
find exit through the smoke pipe 36 by the
course already specified.

In following said course, the heat of com-
bustion, reduced from that genersted in wie
furnace substantially te 250° C., is admitted
to the interior of compartment 5 which iz
charged, for example, with wood as afore-
said, for distillation in whatever siate of
dryness the source of supply may render
convenient. It may, for example, come
from a water basin in which it is flosted
in customary log cuts.

The initizl action of the heat upon the
wood within compartment 5 is to dry it, gnd
afterwards to distil therefrom its move vol-
atile constituent clements, which, at the
aforesaid temperature developed within
compartment 5, are driven off without in-
jury to them or change of their gnality or
identity. At the end of a peried say of six
hours, which is the period hevetofore speci-
fed for treatment within the compartment
5, all of the constituents aforesaid which are
more volatile and none other will have Leen
exhausted from the wood, the wood will be
properly dried and heated throughout ity
mass, and also the atmosphere of the com-
partment- 5 will be erfectly deoxygenized.

The said period of treatment having been
completed, the door 3 between compart-
mentg:%and 6 is-then opened, the terminal
car or‘cars, if there be more than one train
of cars, is, by any usual or preferred meth-
od, advanced into compartment 6, and the
caid door 3 is again closed. The operation

_described in the last sentence is repented
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at. regular intervals, with the

neeessary
opening of the terminal door

A for admis-

_slon upon each occasion of a fresh car into

compartment 5 to take.the place of the car
withdrawn theréfrom, until the compart-
ment 6 is filled with its full complement of
cars. Thereupon. for the first time .if de-
sived, although with due care it may be done
compartment 6 is full of cars,
heat, say at a temperature of 500° C., is ad-
mitted to the said compartment through the
induction pipe 12. Passing thence through
the Jongitudinal extent of compartment 6 it
ldses part of its heat in doing the work of
distillation it performs, until, by the tifne
it reaches the car-inlet end of said compart-
ment where it finds exit by way of the educ-
tion pipe 13, it is reduced to 4 temperature
0f-250° C. The direct source of the heat
supply aforesaid is the equalizer 15, and the
remote source is that one (or battery) of
furnaces which is temporarily in uperative

‘communication and in circuit with the equal-

izer, as heretofore specified. While in the
operative communication last mentioned,
said furnace is cut off from communication
with the air supply pipe 29, and the circu-
latory medium at the initial heat of 5009 C.,
as herstofore specified. becomes charged
with such gaseous constituents of the sub-

“stance undergoing treatment as have hither-

to resisted distillation, and is protected from
cdmbustion only by exclusion of oXygen
therefrom. Wherefore, if it be desired, a
portion of said medium may be, in inflam-
mable state, drawn “from the main volwme
of the circulatory, medium through a by-pass
85, and, upon supply of air to it from pipe

29, may be used for fuel in order to effoct

economically the reheating of a furnace at
reqitired intervals, as has been already speci-
fed. :

The method of employment and of the
functioning of the circulatory metium in its
travel in circuit has been heretofore de-
seribed in terms which are, in this descrip-
tion of operation, believed to require no en-
largement. ‘

What T elaim is: : ,

1. Apparatus for the destructive distil-
Iation of wood comprising u chamber closed
28 a whole against intrasion of air and pro-
vided with a plurality of suceessively com-
municating separable compartments, a cir-
culalory closed heating system of which at
least one of said compartments forms a
part, said system containing a gaseous heat-
mg medium, a furnace heated by internal

-combustion adapted to heat said medium,

means for heating another of the com part-
ments excluded from said cireulatory gys-
tem Ly the products of combustion from
said furnace, said closed system being cut
off from the products of combustion, and

means for closing suid compartments from

.

@

one another whereby they may be each inde-
pendently heated withont affecting the de-

gree of heat in the other compartnient,

2. Apparatus for the destructive distil-
lation of wood comprising a chamber ¢losed
as a whole against intrusion of nir and pro-
vided with a phirality of successively eow-
municating separable’ compartments. w cir
culatory closed heating system of which at
least one of said compartiments forins part,
said system containing a gaseous heating
medium, a furnace heated by internal coni-
bustion adapted to heat said mwedium, and
means for directing the products of coibns.
tion from said furnace to another of the
compartments excluded from said civenla.
tory system to impart heat thereto, said last
mentioned means preventing direct contuet
Letween the products of combustion and the
muterial in said compartment, means for
closing said compurtnents f1 ) gne another
whereby they nwy be cach mdependently
heated withont affecting the degree of heat
in the other compartment and meuns exclind-
ing the products of combustion from said
closed system. ‘ ;

3. Apparatus for the destructive distil-
lation of wood comprising a chamber cloged
as”a whole against intrusion of air from
without and provided with a plorality of
communicating separable compartricnts, a

‘plurality of furnaces adapied to be separate-

Iy heated Dby internal combustion therein,
means for directing the products of combus.
tion through one of said compariments to
impart heat to the material therein, a cir-
cenlatory heat system of which another of
said compartments forms a part, a heating
medium in said system, means for passing
said medium to either of said furnaces selec.
tively whereby heat inay be imparted there-
to, and means for enttinig off the other of
said furnaces from suid cirendatory system
and excluding the products af combnstion
from seid system, the circulatory system im-
parting a higher degree of leat to its said
compartment than the products of combus-
tion impart to the other compartment.

4. Apparatus for the destroctive distil-
Iation of wood comprising a chamber closed
as a whole against intrusion of 2ir from
without and provided with » Jlurality of
communicating separable compartments, a
plurality of furnaces adapted to he sépa-
rately heated by internal combustion there-
in, means for directing the products of com-
bustion through one of said compartments
to impart heat to the material therein, a cir-
culatory heat systemi of, which another of

sauid compartments forms a part, a heating 128

medium in said system, means for pass-

ing said mediam through either of said”

furnaces sekectively whereby heat may, be
mmparted thereto, and means for selectively

. P P ; 12n°
cutting off the other of said furnaces from, 130
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said erreulatory system to permit the'heat-
ing of the same by intcrnal combustion, the

cirenlatory system imparting a higher de-

gres of heat to its said cor_partment than
% ths products of combustion nnpart to the
other compartment. ,

&, -Apparatus for. the destructive distil-
fation of wood comprising a chamber closed
as a whole against intrusion of air from
without and provided with a plurality of
comzmunicating separable compartments, a

lurality of furnaces adapted to be separate-
iy heated by internal combustion therein,

means for directing the products of combus-.

tion through one of said compartments
to impart heat to the material therein,
a circulatory heat system of which an-
other of said compartments forins a part,
s hesting medium in said system, means
for passing said medium through any one
of said furnaces selective! whereby heat
may be imparted theret~¢means for cutting
off any one of said furnaces from said cir-
culatory. system, the circulatory system im-
parting a higher degree of heat to its said
compartment than the products of combus-
tion impart to the other compartment, and
a heat equalizer in said circulatory sys-
tem through which the said heating medium
ig passed before it enters said compart-
ment,

6. Apparatus for the destructive distilla-
tion of wood comprising a chamber closed
ag a whole against intrusion of air from
5 without end provided with a plurality of

communicaiing separable compartments. 2

furpace, means for heating the furnace by
internal combustion therein, a closed circu-
latory heating system of which one of said
compartments forms s part, said system
having a gas therein, means for passing the
gns through said furnace, a second furnace,
said furnaces adupted to be selectively cut
into snd out of said circulatory system,
means for excluding air selectively from said
furnaces.when in communication with said
circulatory medium, and means for direct-
ing the products of combustion from either
furnace not in communication with said
gystem through another of said compart-
ments to impart a lower degree of heat
thereto. .

7. Apparatus for the destructive distilla-
tion of wood comprising a chamber closed
as & whole against intrusion of air from
without and provided with a plurality of
communicating separable compartments, a
furnsce, means for heating the furnace by
internal combustion therein, a closed circu-
latory heating system of which one of said
compartments forms a part, said system
having a gas therein, means for passing the
gas through said furnace, 2 second furnace,
said furnaces adapted to be selectively cut
 into and out of said circulatory system,
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means for excluding air selectively from
said furnaces when n communication with
said circulatory medium, and means for di-

‘recting the products of combustion from

either furnace not in communication with
said system through another of said com-
partments to impart a lower degree of beut
thereto; said last mentioned means serving
to prevent direct contact with the products
of combustion with the material in said
compartment.

8. In apperatus for the destructive dis-
tillation of wood, the combination with a
chamber closed as a whole against intru-
gion of air from without and provided with-
in with a plarziiiy of successively commu-
nicating separable compariments, and 2 cir-
culatory system in oOperative communica-
tion with one of said compartments, of a
plurality of furnaces each adapted to be
heated by internal combustion thevein,
means for cutting a furnace into or off {rom
communication with the circulgiory syste:
at will, said circulatory system being kept
operative by the heat of said furnaces but
closed against intrusion of air, means for di-
recting the products of combustion from a
furnace during the period of heating it by
internal combustion into operative contact
but without communication with another
of said compartments and without commu-
nication with said eirculatory system, and a
boiler in operative communication with the
means last named and out of communica-
tion with said circulatory system.

9. In apparatus for the destruciive dis-
tillation of wood, the chmbination with a
chamber closed 2s a whole against intrision
of air from without, and provided within
with a plurality of successively communi-
cating separable compartments, and a circu-
latory system in operative communicaiion
with one of said compartments, of a plurality
of furnaces each adapted to be heated by
internal combustion therein, and means for
cutting a furnace into or off from communi-
cation with the circulatory system at will,
said circulatory system being kept oper-
ative by the heat of said furnaces but closed
against intrusion of air, means for direct-
ing the products of combustion from a fur-
nace during the period of heating it by ia-
ternal combustion into operative contact but
without communication with another of said
compartments and out of communication
with said circulatory sysiem, and a boiler
in operative communication with the means
last mamed, said boiler heing in operative
comnmnication for humidifying purposes
with the compartment last named and out
of .communication with said cireulstory
systenn. : S

10. Apparatos for the destrurctive is-
tillation of wood comprising a chamber
closed as o whole against intrusien of air
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from without and provided with a plural-

“ity of communicating separable compart-

ments, a furnace, means for heating the fur-
nace by internal combustion therein, a closed
cireulatory heating system of which one of

~ said. compartments forms a part, said sys-
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tem having a gas thercin, means for passing
the gas through said furnace, a second fur-
nace, said furnaces adapted to De selectively
eut into and out of said circulatory system,
means for excluding. air selectively from
said furnaces when in communication with
said circulatory medium, means for direct-
ing the products of combustion from éither
furnace not in communication with said
system through another of said compart-
ments to impart a lower degree of heat
thereto, said last mentioned meang serving
to prevent direct contact with the products
of combustion with the material in said com.-

artment, and a heat equalizer in siid circu-
Eatory system hetween the furnaces and said
compartment forming a part of said system.

11.- Apparatus for the destructive distilla-
tion of wood comprising a chamber closed as
a whole against intrusion of air from with-
out and provided with a plurality of com-.
municating separable compartments, a fur-
nace, means for heating the furnace by in-
ternal combustion therein, a closed circula-
tory heating system of which one of said
compartments forms a part, said system
having a gas therein, means for passing
the gas through said furnace, a second fur-
nace, said furnaces adapted to be selectively
cut into and out of said circulatory system,
means for excluding air selectively from said
furnaces when in communication with said
cirenlatory mediuny, means for directing the
products of combustion from either furnace
not in communication with - said system
threugh another of said compartments to
impurt a lower degree of heat thereto, said
wsb mentioned means serving to prevent di-
vect contact with the products of combustion
with the material in said compartment, a
boiler through. vhich-the products of corm-
imstion pass, micans for passing the products
of combnstion from said furnace through
d boiler, and means of communication be-
cen sald boiler .and the compartment to
which snid products of combnstion are di-
He

et
12, In apparaing for the destructive dis-
tlation of wood whereby earbonized rvesi-

due is produced, a chamber closed as 2 who's
rreinst the fntrusion of air from without, a
chrenininey system . of which said chamber
Foormvs oty and ineluding a sourvee of heat
ving ok w regenerator, and a serubbing
ceensing meany, said system having
civeulatory medinin, a cooling
viient for cooling the carbonized res-
¢, and means for utihzing the wazis heat

-erative heating contact with,

of the carbonized residue in the cooling com-
partment for imparting heat to the spent
medium of the circulatory system prior to
its return-to the regenerator of said systern.

13. In an apparatus for the destructive
distillation of wood whereby carbonized res-
idue is produced, a chamber closed as a
whole against the intrusion of air from
without, a circulatory system of which said
chamber forms a parf, and including a
source of heat serving as a regenerator, and

.4 scrubbing and condensing means, said sys-
tem having therein a circulatory medium, a

cooling comparitment for cooling the carbon-
ized residue, and means for utilizing the
waste heat of the carbonized residue in
cooling compartment for imparting heat to
the spent medium of the circulatory system
prior to its return to the regenerator of said
system, said source of heat consisting of a
furnace adapted to be heated by internsal
combustion and to be selectively cut into or
off from said circulatory system, and a
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means of air supply for said furnace in op-

but not in
communication with said circulatory sys-
tem. .

- 14. The process for effecting destructive
distillation of wood which -consists in plac-
ing the materinl to be treated in a closed
chamber divided into. a series of compart-
ments closed from one another, passing a
heating medium through a closed circula-
tory system of which one compartment con-
stitutes a part, heating said medium at re-
quired intervals by a furnace, maintaining
said furnace cut off from theintrusion of
air while employed to heat said. medium, in-

termittently cutting off said furnace from

communication with said system and heat-
ing the same by internal combustion there-
vithin and utilizing for the purpose of heat-
ing another compartment of said chamber

the heated products derived from said fur-
‘nace while combustion is supported therein.

15. The process for effecting the destruc-
tive distillation of wood which eonsists in
placing the material to be treated in a closed
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chamb v divided inta’a series of compart- .

ments closed from one another, passing
a heating medium througl: a closed circu.
latovy ' systein  of whic:  one compart-
ment constitutes a- part, heating said medi-
um at required intervals by a :i"tm'lmco‘in
communication with said system; maintain-
ing said furnace cut off from the intrusion
of air while employed to heat said medium,
intermittently cutting off said furpace from
communication with said systerm and heat-
ing the same by internal combustion there-
within, utilizing ~ for the purpose  of
heating another compartiment of said cham-
ber the * hieated  products  detived  from

seid Turnace while combnstion: is supported
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therein and placing the material in s cool-
ing compartment after it has been subjected
to said heating medium.

16. The process for effecting the destruc-

tive distillation of wood which consists in

placing the material to be treated in a closed
chamber divided into 2 series of compart-

‘ments substantially closed from one another,

passing a heating medium through a closed
circulatory system of which one compart-
ment constitutes a part, heating said medium
at required intervals by a furnace in com-
munication with said system, maintaining
said furnace cut off from the intrusion of
air while employed to heat suid medium, in-
termittently cutting off said furnace from
communication with said system and heating
the same by internal combustion therewithin,
utilizing for the purpose of heating another
compartment of said chamber the heated
products derived from siid furnace while
combustion is supported therein, placing the
material in a cooling compartment after it

_ has been subjected to said heating medium,

and cooling -said compartment by -circulat-
ing therewithin a grpdually cooling por-
tion of said ecirculatory heating medium
separated: from the part thereof contained
within the circulatory system. :

17. The process for effecting the destruc-
tive distillation of wood which consists in
placing the material to be treated in 2
closed chamber divided into a series of com-
partments substantially closed from one an-
other, passing a heating medium through a
closed circulatory system of which one com-
partment - constitutes 2 part, heating said
medium ab required intervals by a furnace
in communication with said system, main-
taining said furnace cut off from the intru-
sion of air Y
medium, intermittently cutting off said fur-

nace from communication with said system”

while employed to heat said

1,808,342

and heating the same by internal combustion
therewithin, utilizing for the purpose of
heating another compartment of said cham-
ber the heated products derived from said
furnace while combustion is supported there-
in, placing the material in a cooling com-
partment after it has been subjected to said
heating medium, cooling said compartment
by circulating therewithin a gradually cool-
ing portion of said circulatory heating medi-
um separated from the part thereof con-
tained within the circulatory system and de-

-rived from the material introduced into said

cooling compartment, and finally bringing
into operative contact but not in comimuni-
cation with the return end of said circula-
tory system. the heated circulatory medium
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derived from said material, whereby the heat -

thereot before it is lost in the cooling com-
partment is utilized to restore to thy eir-
culatory medium heat consumed within the
cireulafory -system in -its work of distilla-
tion.. .

18. In appuaratus
tillation of wood, in cdmbination,

for the destructive dis-
a cham-

68

‘ber closed as a whole against intrusion-of air -

from without, a circulatory system having
therein a cirenlatory medium, said cham-
ber forming & part of said circulatory sys-
tem, & plurality of furnaces each adapted to
be heated by internal combustion, means
for cutting the furnaces serially into and

70
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from direct communication with the circula- |

tory system at will, said circulatory system
being kept operative by the heat of said fur-
naces, but closed against intrusion of air,
and_means of air supply for said furpaces
in operative heating contact but not in com-
munication with said circulatory system. .

In testimony whereof, I have hereunto set

my hand.

WILLIAM K. LIUNGDAHL
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