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Myinvention relates ultimately tQ the de 

struetive distillation of organic substances, 
of which,for example only,woodis refered 
to for convenience throughout this specifica 

ö tion;but it has for its object,in gene?l 
terms,the promotion of economy and efi 
giency in thhe manufacture of products re 
coverable by distillation,whereof destruC 
tive distillation constitutes a final step. 

10 ?n respect to the Said item of economy, 
my invention is chiefy?concerned in the 
männer of utilization of the heat employed 
in the process of distillation,whereby at the 
same time that its waste is minimized,the 

35 heat is distributed and applied at diferent 
iemperatures so as t6 Save snbstantialy al 
*he fuid constituents(liquid and gaseous) 
aswal asthe solid rosidual productor Char 
eoa of the substance treated. ? 

29 Again,in respect to the item of eficiency 
aforemontioned,provision i8,by my Inven 
tion,made for uniformity and econQy of 
manifacture of Charcon of the highest 
grade and sugh as will satisfy the require 

25 monts of{he most exacting demands. 
?n view particularly ofthe foregoing gen 

eraf statement?what gonstitutes y present 
inventión will be hereinafter specified in de 
tail and suceinetly set forth in the appended, 

oo (laims. - 
Inasmich as the various 1heohaniCal in 

r rumentalities which enter into the enbodi 
ment ofjuy1)resent invention,asitis herein 
deserbed,n}ay he of a kind wel known in 

35 the art?it is ieemed equally Condueive,not 
oniy to simpirity and elearnes but aiso to 
;m}le fulness of deseription to strip the 
istration of hy invention of al details 
1hat are nOn-essentia4. 

40 Accordingly?i the actomDanYing draw 
ing, show H ditgrahlnatical ilhtstration of 
apparatus either direetly entering into my 
1nvention or adnhted and enplove(l for Car 1ying it into efect. 

45 Roferring 10 th(,11üherals on the draw 
ing,1 indicates an elongated Composite 
(hamber or tunnel which may he of anv suit 
Hhle and preferred Construction,materihls, 
dimensions and extent,1t is provided 

50 throughout is longitudinal extont with 
means. Suoh as rails Or traCks,n0t illustrated 
hut whose use for a iko pmrpose is fanhiliar 
in the art?for Hit trinsportation?fron end 
to end of the chahlber of a succession of con 

Vey9rs Tepresented,for example and to 55 
9void unnecessary multiplication of detail, 
by a single ear The cars so indicated at 
2may be r any suitable kind preferred that 
are,built 9f material adapted to endure, Vithout_injury,the high degree of heat to 60 
which they are subjected in their passage 
Uhrough the chamber or tunnel1,whichis 
also built of suitable heat-resisting mate 
rials. - - ~° 

The Said chimber is provided at is op- 65 
positeends with air-tightterminal doors A, 
and B,and at intervals with suitableinter mediate transverse partitions,doors."gates 
Cr locks 3,such as are of familiar useim the 
art Or which may be any other suitable kind 70 
preterred. The doors 3 constitute,in efect 
and to al practical purposes,considering the 
efect of the presence of the terminai doors 
A,\!d B,air or gas tight moyable w&ls, 
wligh serve to divide fransverselythelength 75 
of the chamber l into a plurality of sepa-, 
rate but consecutively Communicating c6m partments, 
In prytical operation,the gars are ad 

vanced óne by one through the compart- 89 
ments atintervals,upon which occasions the 
doors3 are Opened as Tequired fortheirpas 
sage in?aegordance.with methods already 
wel understood in the art. 
1n1he drawing?sis'of.shid conpartments 85 

are?for exanple only,ilustrated?namely, 
COmpartments4,5,6,7,8 and 9,Of those 
*amed,4 and 9 constitute. respectively?ear intake,and.ontlet compartments,and they, indu'lingalso compartment 7,may be desig-90 
nated Sealing Compantments. because the 
fnnetion of eaeh is that of a seal to con 
Dartments contiguols to them so as to ex 
elude when their doors are closed,eom inuniation bctween diferent compartments 95 
or with the outside atmosphere is the re 
speetive situation of the conpartment in qnestion may require. 

Besides,the sealing eomparthents just 
;designated of the three remaining compart?* 
ments.5 may be dosignated a low-tempera 
tnre distillation.gonpartment?6 a high 
temperaure distilation eompartment,and 
N t COOling Conpart1nent?whereof the sev 
eral.fnnctions are.specifed in the para- * graphs next succeeding, 
The compartment 6 is that in which de 

structive distilation takes place,Canse 
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guently it is desirabie and to a greBter or 
*ss degree.eggential.to exclude therefrom 
intrusio of oxyge*t isan element.eyer 
pregent in the 6isidedir To that end the 
?resence upon opposite ends of it,0f the 
Corapartments 4 and ä,8nd 7,8,and 9,re 
spectively,\efectively contribute,in gon 
?ection with the terninal doors A and B. 
The inake Compartment 4 is in efect 

8 mere receiver into which cars 2 loaded 
with wood or other materiaiwith which the 
processis useful arefirst introduced ong by 
one in succession,From compartment4 the 
cars pass into compartment 5,and from the 
former to the lattera modicum of air mini 
imized in voiume 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 
oniy as.is_suficient to dry the orggnic con 
tents of the cars without combustion,and 
to distii therefrom the more volatile con 
8tituent elements thereof,it is,nevertheless, 
suficient substantially to deoxygenize the 
air confined within the compartment 5. 
Wherefore,when the door between compart 
ments 5 and 6 is opened all danger of ex 
plosion through combustion of the mixture 
of air wi?h the gaseous contents of com 
partment 6 is eiminated, 
Compartment 6.being,a8 has been speci 

fied,that in which destruetive distillation 
takes place,is one adapted to operate under 
high temperature Provision is gadein the 
manner and for the purpose herein@fter 
8pecifed,for grgdua?ng the distribution of 
the heat wi?in the ccmpartment 6,wherehy 
the he&t within the 8aid Compartfaent is 
naintaihed &t & desired inaximün at the car 
outlet end thereof and i8 gradually de 
ereased to &bout ofe half at he car intake 
end of s&id Corapartment. 

?t is praeticaly importaht to continue 
exclusion of Oxygen (air)from the char 
goal product while in an incande8cent 8tate, 
both during its oceupancy of Rnd after_its 
witLdrawal from compartment 6,To that 
end the gas-tight Compartment 7 is provid 
ed to receive the loaded cars 2,one at 8 
time,from compartment*6,and night be 
used to hold them until_suficiently Cool to 
he exposed to the air. Sugh provision?al 
though in itself Sufeient in one sense,wouid 
be attended by a loss of tine whioh would 
impair.if not practiealy destroy,the prac 
tical ecomony of the apparatus in use. 

Forthat reason,fprefer to employa Spe 
ciai cooling compartment 8,in which a de 
6xygenated atmosphere is utilized for grad 
ually owering the temperature of the 
gharc9al product_in the cars oruntil it may 
besafelyexposed to the ou#side atmosphere 
withou danger of any combustion tiking 
8ia? in it or of injury otherwise to its 
quaity. * ,, 
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The capacity of the (ompartment 8 is, 
for reasons hereinafter again referred to. 
suficient to accommodate a plurality of Cars 
at one time. 
As a Safeguard against intrusion of Oxy 

gen into the compartment 8,a final Ottiet 
or sealing compartnuent 9 may be ahd Bref 
erably is.provided. 
Having now described the preferred forn1 

of the composite chamber 1,f next proceed 
to spegify the method and means wherein 
and whereby it is utilized in respect to its 
several compartments, 

?t will have beengathered from the fore 
going sperification that the.compartment 6 
is the one in whose functioning the ultinate 
Capacity of the apparatus for distillation 
i8 reached,For that reason reference is 
directed in the first instance to it. ?t de 
rives heat,preferably,from a circulatory 
heating 8ystem comprising an induction 
pipe 12 and an eduction pipe 18 whigh 
are in operative commanication with a 
8uiable source of leat. The pipe 12 makes delivery of a circulatory heating medium 
*t a point slightly remoyed froin but ad 
jacent.to the_car outlet end of Cohpartment 
6 or that end thereof next to Compartment 
7,and is preferably intrcduced through or 
near the foor thereof 
The eduction pipe 13 communicates in a 

corresponding manner with the comphrt 
ment 6 near the car inlet end thereof whioh 
is next to Compartment 5. 
The disposition and capacities of the 

pipes 12 and 18,relatively to eaoh other 
and to the inside capacity of the compart 
ment 6.are such as to efect in operation 
substantialy uniform ratio between the 
temperature near the outlet end of the said 
compartment and hat adjacent to the iniet 
end.thereof The oject is to maintain,in conjunction 
with a graduated intermediate temperature, 
diferent but substantialy uniform temper… 
atures forthe respective opposite ends ofthe 
interior of the compartment6,as further ex 
plained in the nex?paragraph. 
The temperature of the ciroulatory heat 

ing medium at the entrance oftheinduction 
pipe 19 into Compartment 68hould approxi 
?atefve hundred degrees centigrade(500° 
(.) helow whigh_a variation af that point 
@ not to exceed ffty degree8 is pernisible 
Thetemperature ofsaid medium at the op 
posite orcgrinletend of the compartment 6, 
or that end whioh i8 adjacent to the month 

70 

85 

{}{} 

of the eduction pipe13,shonld approximate 
.two hundred and ffty degree8?6entigrade 
(250°C.)which,as wi] hereinafterappear, is 8ubstantialy equal to the temperáture 
maintained in compartment 5." Consequent 
1y thereis no subst?ntia ormateria change 
qftepperature in the substancetreated pó 
duced in passing from compartment 5 into 

125 
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compartment 6.? The uniformitv of temper 
ature just inentionedis maintained with ad vantageous_results in respect to the quality 
of the product obtained,and with distinct 
gaih in the econoily of its inanufacture, 
The circulato?y heating system aforemen 

tioned as comprising theeombination of the 
pipes12 and 13with a suitable Source of heat 
Preferably includes an equalizer 15 whose 
fünction is to maintain a substantial uni 
forinty in temperature of the gaseous con 
tents of the induetion pipe 12,and through 
which directly, communication with the 
SOurge of heat is preferably made. The 
equalizer preferably consists of a elosed 
chamber built of heat resisting and abSQrb 
ing material,such for example as firebrick, 
and is provided within its interior with_a 
medial partition wal.16 and with bafe plates,178nd 18 extending, respeetively,in 
@pposite directions from the wal i6 and 
from the opposinginside wals of the cham 
ber 15. The members16,17,and 18,are, ike the hody of the equalizer,made of heat 
resistingand absorbing material the wal16 beigsforter thantheinterg leng?q the 
Chamber15 and the plates 17 and 18 being 
made to overreach one another,whereby a eirguitons passage9findefiniteextentispro 
vided within the chamber 15 for the flow of 
the circulatory medium through it. 

Fron the same end of the equalizer,15 
with which the pipe 12 communicates,but 
upon the other side of the wal pipe a pipe 3 ? 

45 

20 leads to a cross-over pipe 21 which estab 
lishe8 communication between it and a plu 
rality offurnaces,a8 for example thetwo in 
digated bythe respective numerals22and 23. 
In the pipe 21,on opposite sides of the pipe 
20,respectivey, provide gut-of 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 
inake communieation between the equalizer 
15 and eiher One of the furnaces which is 
temporarily operative to sipply it with heat. 
At the Same time that one valve is openel 

55 

80 

to nake eohnithichtion as last stated,the 
Qther valve is operated as: cut-of to sich 
furnace or furhaces as inay he for the tine 
being out of immediato service. 
Fach furnaee is provided,it efeet,witha 

regenerator chamher 26,whose interior con 
struetioh Cortesionds in efect or in all ma 
terial respects with that of the channber or 
equalizer 15 already deseribed,Upon the 
side 9f eagh ehamber 26,opposito to that 
?n wligh the pipe 2 enters i,i provide a 
fre wa 27 over which the honted produots 
of eolnhustion while nainthined in the fut 
nace p?8s from the furnace of which it foruy 
a.phrtihto the eireuitolspassage with which 
the regenerator ehanber 26 is,as ha8 been 
8pecifed provided,A grade 28 is indi 
Cated for burning of solid fuel when desired, 

With.each furnace an air supply pipe 29 
is adapted at intervals operatively to eQm 
municate,as through a valve-controlled 
branch pipe 30—31,The pipe 29 dorives air Dreferably through a preheater javket 82, 
whieh communicates with a preferably hood 
ed air intake 34 located in the open outside ath1Osplere. 
A smoke pipe 36,as it may,be Called for 

the Durpose of distinction,Constitutes a com 
mon discharge conduit for the products of 
Conbustion from each of the furnaces,andis, to that end,provided,for exanple,with a 
valve 3?or 88in the respective braneh-pipes 
89 and 40,through which the pipe 29com 
inunieates with the eross-over 21, - 
The braneh-pipe8 39 and 40 connect,re 

spectivey,with the cross-over 21 between its 
·respective valves 24—25 and the respective 
finages,so asto render the latter operative ly independent. 
The 8moke-pipe36 lendsthroughthe com 

partment 5 to a place of discharge such for 
example,18 a stagk,43,whose draft upon 
Sid pipe is Dreferthly auginented by a suc 
tion fan ? Operatively introduced into it. 
In opertive Connunigation with the pmoe 
86 which_nay be Suitably anplified forthe 
pur1)ose, prefer to introduce between the 
fu*naces 22?23 and the Cohpartment 5,a 
boier 45 that is preferably of the rettrn 
tubular type,and within the compartment 
5,Drefer tO.amplify the heating sirface of 
the pipe 86 y means of the nultiplied form 
9f pipe46,shownfor exunple,inthe draw 
1ng, - - 

The reason ?r the provision of the boiler 45 j,atleast?threefold. fn thefirst place, 
itafords,thrQughemploynent of a properly 
?)rodetermined Droportion hetween the ca 
1}acity of the single pipo 86 and that of the 
surface of the tuhes Qf the boiler 45,a 
*s of teinpering,substantially to a de 
8ired maximnin say of two hundred and fity degrees centigrade(250°C.),the heat 
Of the products of Comlistion from the fur 
h*S hefores:id products renoh the interior 
Qft**onp?rthent ,In bo second place, 
the hoiler afords econonicafineansfof util 
izing the eat of shid_products to generate 
stean,Yhich may he drawn of for drivin 
the fu8 Of ny apparatus or othergenera 
1tseC. as through a valve-COntrolled steam 
?ipe 47,11.thethird 1}lace,8teansupplied 
fron the *1(14j mayhe Conducted, for 
exanple,irough a Valve-Coútrolled and 
tC*inaly Drangled pipe 48,into the in 
tgior of *.conparthief 5,forthe purpose 

70 
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9f huuidifying t\e htnosplere of tle sáme, 
j heans for thht Durpos6 ho desired. 
*ro ?ny s*ituhle point?: disoharge pipe 

?0!ehds!ron1he}otton ofthe eompartüent 
? throlgh the eoil8 5 o a suitableeondons 
er ó2,1)TOVidel with a tube 64 for trans 
ferring to stitable containers 55the more 
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voiatile constituent distillate eiements de 
rived from the first appication of 8 *OW 
degree of heat to the sübstance un*goi?g 
tr?tment during? confinement with? the gompartment 5.?The.condpnser cois 5 ??e 
kepf properly supplied ?r9m an o?tside 
soürce not Hustrated,with a Supply of 
water or other liquid cooling mediun. 
Pipes 56 and 57.indicate means of incorpo 
ra?ion of the eois 5 iht0 8 water-COoling 
systen of the kind just.indigated. 
Having hereinbeforeaiready specified tle 

presence of the edugtiqn Bipe 18.and,in 
generai terms.its relationship to he CQin 
Bartment 6 and to the.indletion.pipe 12,? 
?ow explain that thepipes12 and13hre," 
gorporatedinto a *tory heatingysteln 
for the purpose of efegting,8 gontinu9us 
?ow of a?ciret?atory i1editui having a ligh 
initial heat(say 500° (.) whore it first 
entersthe conpartment 6:and next proceed 
to trace th3 Course in eirCit of stid eir 
culatory ilediun,and to des"rihe varioHs 
?unctions perforhed thereby in its CO*. 
?et it be understood that a substantialy 

constant degree Q?leat at each point in the 
s2id circuit should be,in efegt. maintained. 
That is to 8ay,that while therej8 desig* 
to be a gradia variation of the heat at dif 
fereht points in the gircit,the.degreg 9f 
heat should be,at each point,8ubstantialy 
contant. for exainple,as has Deen spegi 
fied the heat at the diseharge end.of_the 
indietion pipe 12 should be n18intaine at 
8ay 500° C. a gradual variation Qf fifty 
degrees at that point being pernissible,be 
caüse that latitide ofgradüal variation is, 
i practice attended by no injurios reslts, 
while a greatcror a 8u{ien variation might 
Go harm? - 
Again,the hented Circulatory medium in 

passing through the Colnpartinent 6 from the 
induction pipe 12 to the eduetion pipe 13 
g1ves ui)6ubstantiaHy One ladf of its heat 
in doing the work it has to do within the 
sid Comparth1ent;}u the te11perature of 
5ay 250° C. so attained hy the tine,the 
mouth of the eduction 1)ipe 13 is rea@hed, 
8hould also be sul}Stantia?y Constant. 

FurtheiTuore,the heat of the circulatory 
nelithn must be,in Order to Obtain the best 
restlts,Juaintained without any i11trusion 

i5 
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ito it of free oxygeh whose efective Dros 
ence even in sha? (Hantity would?to the 
injury of the pro?1rt?efect Conbustion, 
and whioh in largei quantity11ight result in 
ox?losion, - 
1haintaihing in the (iroulatory 11ediun a 
CoHsiant degree of hent for a eohsidorahle 
period?and the noCossity of keoping it free 
of oxygen. dic{ates the en])loyuoht of a 
pjurality of independently operative fur 
nagos,becausG therehy it is inado feasible 
to rhise the telnperature of the heat stOrage 
Capacity of one furnace by internal coln 

? 

The netessity of Continuously, 
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bustion therein at the same time that the 
storage heat of anotherfurnace gut of frop 
intrusion of oxygen is being drawa ugon 
for keeping heated and ingperative motiq* 
the ciréulatory medium. In such case,if 
two furnaces 22 and 28,for example,ara 
used,one furnace is being,through admis 
sion of air thereto through the pipe 29, 
heated by internal combustion during such 
}eriod as,hy operation.of one Qr.the Other 
of the vadves 24?25,it is cut of from Com 
1ninication with the circulatory medium, 
while,at the 8ame time,the other furnace 
6ontinues without interruption operatively 
to heat and keep in motion the Cireslatory 
1aedium,after it istemporarily cut of from 
Com1uunigation with the air supply pipe 29. 

11 the operation 9f shifting into service 
one freshly heated furnace in plage of a?- 
other whose heat has been reduced by work, 
considerable and sudden variations of tem 
rernture at the disgharge end of the induc 
tion pipe12 would be,without provision to 
the contrary,ikely tó.ensue. Wherefore, 
f Drefer to introduce into the pipe 12 be 
tween its discharge end and the furnaces 
22?23,which,for example,constitute its 
prihu*y source of heat supply,the e?ualizer 
15,with the result of efecting through stor 
age by absorption of excess heat from a 
?eshly fired and_cut offurnace,instead of 
leading the heat direetlyfrom the latterinto 
the coupartment 6. 

it is assuned that the readerskilledin the 
art has now traced the discharge from its 
Source in continuous fow of the heated cir 
Culatory medium fron the pipe12into Con 
partment 6;that he bears in mind thatsaid 
*edium.there fnds.work to do in efecting 
destructive distillation say of wood loaded 
in cars within said compartmont?and ha8 
noted that in the doing of said Work said 
*edium becones,nedueed in?teraper\?e? 
by?bout.0ne hafand Ioaded with ceftü 
of the fuid constituent elements of the wood 
that are separated by the heat from/theiy 
Carbon hase, - 

It wil be observed that despite the heat/ 
10st in the work of distillation,the tempera 
ture of the gas in the pipe13 is'stil rcat? 
and anply Süfcient to raise the temperatüre 
of air adinitted throughitsintake 34. 
fn orderto'recover the heavier or tar iike 

Droducts of destructive distillation Carried 
hythe heated circulatory medium,?provide 
a DiDe conduit 58 operatively connecting the 
COils ?9 within the jacket 32,provided withT 
theirdistilate disgharge system 60,with the, 
interior of a sCrubber case61. Said scrub 
her n!ty e of thatfamiartype whichoper 
ates by eiroulation in the first instance of a Drihing liquid subsequently augmented by 
ageumulation Qf distilates 6ver bafle plates 
62,promoted by the operation of 8 pump 
63connected to a pipe 65,operativelycom- ?$3 
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Intinicating with the interior of the scrubber 
Cit* ?t tO)and Uottom, respectively,A 
Cock 66 is Drovided for drawing of the ag 
CHutiation ofliquid Gontents oftheserubber 
Case a wil!. 
F9r_renoVal of?e nore volatile products ca*ed in s$pension bythe hot oireulatory 

*un,alditional Condensation is required? Whigh hay he accomplished by eonnéeting, 
as by a ppe 67,the serulue 61 with eon 
de'ser Cois 68.confined within a casing69, xhich.?put.i communication,as byipss 
70 and71,with a water cooling system.?A 
Cock-gontroiled pipe 72 afords means for 
drawing of the volatile products Condensed 
within the cois 68. 
A suction fan 73 is provided as a means 

suitable for promoting flow of the gaseous 
oreirculatory:nedium Said fandischarges 
a8 through the end74 of a pipe75immersed 
into a YOlume of JiqHid 766onfinedin a seal 
ing Chamber 77. Said sealing chamber per 
forlis the function of a regulator,and is 
ad?pied to maintain within the entire circuit 
of the.gircuiatory nedium a pressure in ex 
Cess Gf Qutside athospheric pressure,say an 
exces of 1?to 16 iniHimeters,or enough to 
?18r? against intrusion of the oxygen of 
{he air at &ny paint by reason of any pre 
3Onderange of Outside over inside pressure. 

After the sertjad gas leavesthechamber 
there rentais for it only to find return 
?itftif o ä ?eated furnace in order to be 

óine therey isheated for ?epetition ofits 
*ve ü,irchi? aboye described. Such re 
;"n it nay find through either of the 
?rayhés 73 or 80 into which a return pipe 
8 1s divided,and which are provided,ze 

y,with hand-controlled valves 82 
Around each of said yalves a by 

eontrolable as.by epek8% aford? i a passage way for fuel gastö one of 
'hage8. ft will be ünderstood that the 

288s serves as a means for eliminating 
the girculatory system,at wil, com 
} … . This is desirable for the rea 

1D Volume, due to the addition of 
?stilied gas from the wood. Tle by-gass 

? Fernoval of excess and Combustible 
Qm the system. The remova! may 

?y means of valve 86 which inay ?yyalve pernitting the gasto be 
?ireete(??}to the furnace to be bürned or to 
be discharged to anotherplase ofütilization, 
Owing_to the fungtionating 9f the con 

áenser 8?aresaia within the easing 69,the 
gireiatory nedium will have bccome gool 
? the time eatersthe pipe81,andin that 
regard my tion afords an important 
econonig advkatage,i? providing means for 
reheating the ?füm 8?ter it is eooled 
in he Gonderse àng and before it8 te 
tur to a regeaer:?*28 
The reheating ? ??ic? iast tlentioned 
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t the circulatory gas wil gradualy, 

may be efected,to peculiar economicai 8@- 
*tage,by utizing for the puPpose the 
otherwise waste heat,which is obainabie, Pa*doxich1,tho?gh it may seem,by the 
methodemployed?fo? operating the c6oling 
9?partluent 8. To describethát method,s6 
fa" as appears to be necessary forthe pur 
!08es of the present specification in view of 
its reservation as subject matter for a sepa 
rate appication,itis deemed to be in oráer 
to sperify that the heat of the loaded ears2, 
*pon their first admission,one by one,into 
the *partment 8,is intense,it being sub 
stantialy.equa to the maximum de?ee of 
?at develgped,within * compartmen.6. Consequenty,by providing in ogerative 
90nmunigation with the pipe81 a heating 
jaeket 87 gommunicatingwith the interior 
of the compartment 8as bya pipe88,coiled, 
forexample,within the jácket 87, proy?9n 
is nade qfaconsiderableeconomyforutiz 
ing the heat of the compartment 8 which 
were otherwise lost,for heating the cireu 
latory medium,and heating it,before it8 
returh to a regenerator 26,to a degree ap 
proxim$tingthe maximum degree uitimatey 
required ofit. - 
The above mentioned re8ü?,is attaine@ 

*y l0Cating the pipe 88at the egr-intake g 
hot end ofthe compartment 8,8bove which, 
as by an inclined or raised.roof,a hood 90 
is provided for directing the heat discharge 
to the pipe88. Within the compargnent 8 
at the end oppositeits car-intake endafore 
said,provision is made for 8 gradual cool 
ing efect,whereby,a.substantialy regular 
intervals,the reductiof of the temperäture 
of a Car load wili be accomplished adequate 
to admit ofits safe withdráwai as a finished 
product from the apparatus. 
The interval between Such withdrawal8 

last mentioned measures the efective pro ductive.capacity of my apparatus??n üat 
connectionit may be specified,without.re 
striction to exact dimensions,that while 
the car capacity of the respegtiye compart 
ments 5 and 8is equal,that of the compart 
ment 6 is twice that of either ä or 8,The 
proportion.just specified fixes also a pre 
portional.time limit of treatment for each 
car load in travelling,at a regular rate of 
advancement,froin one end to the other o? 
the Chamber 1. Say,for example,the pe 
riod of treatment required within the com 
partment 6 be twelve hours,hen,uader 
the proportions specifed,the same rate g? 
advancement of ?he succession of cars wi 
alow six hours'treatmentto eagh Car in the 
compartment 5,and six hours treatment in 
the compartment 8. Conseqgenty,the com 
partments 4 and 9 being,like Compartnent 
7.fherely sealing.comparthents and_Without 
other fünction than that of exciding 8? 
rission of the oxygen of ?e air in? the 
i?erior of the Chamber1 at either end,the 
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time of travel of a car fron end to end of 
the chamber i will be twenty-four hours. 
That is to Say,each car requires twenty 
four hours in passing throngh the entire 
Chamber ?. From experience of,actual 
practice,that tine is suficient for the con 
version of a load of wet wood,taken in at 
the intake end of the chamber i,into high 
grade ohareoal at the outlet end thereof. 
If the wood at the intake end of tle cham 
ber i be not wet,the time ofits conversion 
to chareoal may be curtailed somewhat,in 
proportion to the degree of dryness at 
Which it enters said chamber. 
The productive capacity of the apparatu8 

is equa to twice the Car capacity of com 
partment 6. Wherefore,if the car capacity 
thereof equalstwelve,the productive capaC 
ity9fthe apparatus wil betwenty-four car 
ioads for every twenty-four hours,Or.One 
car load per hour while the apparatus is in 
ful operation. - 
The means whigh I prefer to emplgy for 

operatively efecting the cooling of the in 
térior of the compartment 8 isthat shown 
in the drawing,and which may,for the 
? ofthisspecification,be deseribed 
riefy as follows. 
Compartment 8 derives heatfrom the ste 

cession of cars loaded with incande8cent 
naterial suppied to it,but after they are 
5eparated from the corapartment 6.Conse 
quentiy the eirejatory medium within the 
6ompartment 8 is substantialy a forn of 
?e same medium as that whigh circulate8 
through.compartment 6,8lthough ? is sep 
arated therefrom and no longer a part or 
portion of it. One important fact to ob 
èrve is that the circulatory medium within 
the.compartment 8 is 8ubstantially deoxy 
genized entirely or to such extent a8 not to 
eause deterioration of the charcoal while it 
is undergoing the cooling process in said 
compartment. * - 

That circulatory system which is in op 
erative communication with the compart ment 8,preferaby comprises,in addition 
to thepipe 88 already 8pecifed,a scrubber 
91. Those members are broughtinto opera 
tive eombination,as by aid of suitable pipe 
conneetions 92,with each other and with 
a fan 93,which is adapted to draw of the 
hot circulatory medium from the hood 90 
through the scrubber 91,and to discharge 
it,as by 8 pipe 94,into the lower part óf 
that end of the eompartment 8 w? ? substantialy opposite both longitudinaly 
and verticaly,i respect to said compart 
ment from that point at which the pipe 88 
enters ?he eompartment. A water supply 
pipe 96 and a waste pipe 9? are in usual 
óperative com?unication wi?h the scrubber 
9?? 
@ne function of he Scrubber 91 is to 

reduce gradu&?y the temperatire of each 
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SHCCessive ear load of chareoal to a degre3 
at which it inay be removed fron the @m- parthent 8 wit} safety,thatis,with perfeg? 
iTununity foh danger of Combustión, 
AnOther function of the scrubber 9? is 

t remove thy possible raninant or trace of 
oil or Other substahce which might deiete 
riously afect the quality ofthe charcoal for 
8ome.important uses;8uch,for instance,38 
use for poltry food, - In?Viey,of the forggoing spegifications, 
the,folowing.deseription of the operatiod 
*nd Carrying into efegt of myinvention i3 
deemed to be al suficient for present pur 
poses. 

Let.it be *ned that the chamber 1 is at first proyided with a 8upply of loaded 
Cars 2,which i such case yí fil oHy 
Co?partment.5,either in single or in plurg] 
trins.according to the track equipmént of 
Said ghamber. - 
Afterwards,the terninal door8 A snd B 

*nd,the internediate doors 3 being propey 
1y Clo8ed,0ne Or nore as desired of He?ury 
naces,for exa?ple t?e two,namely 22?23, 
are fred bythe conbustion therem of Eay 
COnvenieht forin of fuei,Both of j? 
valves 24 and 25 are,if the frst instance 
910sed 8o that al prodaets of gombustion 
ind exit through t? smoke pipe 36 bythe 
cogrse already specifad. 
?nfoliowing said course,the heat of com 

?ustion,reduced fron thatgenerated ia ae fürnace8ubsantialy to 250°C,isadmitted 
t9 the interior of coppartmen?5 which i8 
eharged,for example,vith wood as afore 
8aid,for distilation in whatever state of drynes the gogrce of suppy aay reader 90nvenient,It,may,for example,come 
?rom a water basin in which it?is fosted 
in customary log Cuts, 
The *itial action of the heat_upoa ?e w9odwiëin compartment.5isto dry?,ga@ 

8fterwards to disti therefrom its more 7oi 
8tie constituent elements,which,at ?e aforesaid temperature deveioped within 
g0mpartment 5,are driven of without in 
jury to them or chahge of their qaaity or 
identity.,At the end of a period say of six 
?ogrs,which is the period heretofore speci 
fed for treatinent within.the comparthent 
5,al of the COn8ti?uents afore8aid whigh 3re 
more volatile and none other wi? have been 
exhausted from the wood,the wood w?be 
propery dried and heated throgghoa??9 
mass,and also the atmosphere of the com 
partment 5 wil be ?? The said perio? of treatment hayig beelt 
Completed,the,dgor 3 between compart 
ments??and 6 is then opehed?the ternia&? 
Car orCars?if there be more than one train 
Of Cars,is,by any usual or preferred me? 
od, adyanced into compartment 6,8n@ the 
8aid door 3 is 3gain closed. The oper8tio? 
described in the last sentence is repea?? 
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at regular intervals,with the?neeessary 
Opening of the terminal door A for admis 
sion upon each occasion of a fresh carinto 
COnpartment_5to take the place of the car 
withdraym.theréfron,until the compart 
ment 6 isfilled withits ful complement of 
Cars Thereupon,forthe first time.if de 
sired,although with due careit maybe done 
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before the compartment 6 is ful of cars, 
he8t,say at a temperature of 500° C.,is ad 
*mitted to the Said compartment through the 
induction pipe 12. Passing thence through 
the iongitudinal extent of compartment 6 it 
16ses part of its heat in doing the work of 
distiation it performs,unti? by the tifne 
it reaehes the earinlet end of saideompart 
ment whereitfinds exit byway of the edue 
tion pipe_13,it is reduced to a temperature 
o?-250° C. The direct source of öhe heat 
supply aforesaidis the equalizer15,and the 
*mote sou?geis that one(prbattery).of 
furnaces which is temporarily in operative 
90mmunication 8ndin cirguit with the equal 
izer,as heretofore specified. While in the 
operative communication last mentioned, 
said furnage is cut of from eommunication 
with he air 8upply pipe 29,and the eirg 
iatory medium at theinitial heat of 500°C? as heretofore specifed.becomes gharged 
with such gaseois constituents of the Süb 
stance undergoing treatmentas have hither 
to resisted distilation,and is protected froin 
cömbustion only by exciusion of oxygen 
therefrom. Wherefore,ifit be desired,a 
portion of Said medium may be,in infam 
inable state, drawn from the main voltime 
ofthe gircuiatorymedium through a by-pass 
85,8nd,upon supply of air to it from pipe 
29,may be used for fuel in order to efect 
e^onomic8ly the reheating of a furnace at 
?equiredintervals ashas been alreadyspeci 
?ed. - - 

The method of employment and of the 
functioningof?he girculatory medium in its 
travei in circuit has been heretofore de 
8gribed in terms which are,in this descrip 
tion of operation,believed to require no en ?argement. 
What ? clailn is: - 
1,Apparatus for the destruetive disti 

lation 9f wood comprising:Chanber glosed 
as a yhole against intrusion of air and pro 
yided with a plurality of siecessively gom 
Ilunicating separable Colnpartments,h cir 
culatory closed heating system Of which at 
least one of Said compartments forms a 
part,8aid System containing a gaseons heat 
ing medium,a furnace heated by interna? 
Combustion adapted to heat said medium, 
means for.heating another of the eompart 
ments ex6?nded fron Said cirgulatory sys 
tem ly the products of COmbustio1 from 
sjd.farnage,8aid dosed systen beihg ent 
of from the products of Combustion,and 
means for closing Said eoinpartments from 

oneanother wherebythey may be eachinde 
pendently hea?ed withoit afecting the de 
gree of heat in the other eompartnent 

2. Apparatu for the destruétive distil 
htion gf Wood comprising a ehahber olosed 
a* whQle against intrusion ofair and pro 
vide with a plurality of sueeessiveiy Gain munieating Separable conpatthents a eir 
gulatory closed heating systein of which at 
1e?s one of 8aid Coupartients forinsa part, sai Systel containing gaseous heiting 
*nediun, furnace heated y internal coh 
bustion adapted to heat said nediu,and 
neunsfor direeting the products of eo?hns 
tion from said furnace to another of the 
COmpartinents OXCluded froh said eireHa 
tory$ysten to inpart heat thereto,shid last 
Tientione@ heans Dreventing direet conthet 
between the Droducts of Coübustion aud the 
I?tterial in Said Comparthent,Heans for 
elosing said compurthents f 6ne anofher 
wherey they nlay be eagh ndependently 
*eated without afecting the degree of ?e? 
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in the other Comparthen? and meahs exeia-, 
ing the products of combustion fron said 
elosed systen. ? ? 
3,Apparatus for the destruetive distil 

lation Of Wood conprising a chamber elosed 
*8 a whole agais? in?rusion of air,fron} 
withot.an provided with a plurality of gQinmunigating separable eonpartmeits,a 
?Plurality9?frnaGesadapied t6?e separate 
ly heated y interna combustion üerein, 
means for directing the Broducts of combus 
tion th'Ough One of said ConpartReats to 
impart heat to the material therein,h eir 
Cul?tory heat system of which another of 
Said.compart?ents forns a part,a heating 
n*ium,n said 8ysten,ne?ns for passing 
Said inedium to either of said furnacesseie? 
tively whereby heat1nhy be iniparted there 
to,and means for Citting of the other of 
Said fu?iages froi said girculatory systen 
and excluding the iPoducts of coübüstion 
frOm SRidsysten,the eircilatóry system im 
Parting a higher.degree Gf Heat to its said 
Compartment than the products of Coúbüs 
tion inpart to the other e0fuparthlent. 
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4,Apparatis for the destructive distil 
lation of WOOd COnprising a Chanber Closed 
as a whole against intrHsion of air from 
without and ?rovided with r olurality of comnunicating separable Comparthelts,a 
Plurality of furnaces adapted to be Repa 
rately heated by internal conbustion there 
in,means for directing the products of Com 
bustion through one of said Compartments 
.to impart heat to the material therein,a cir 
CülatOy heat 8ystem of.which another of 
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suid conpartments forms a part, heating?" 
medium in said system,neans for pass 
ing said medium through either of sadr 
furnaces sgectively whereby heat may.e 
imparted thereto,and means for Selectively. 
cutting of the other of said furnaces frory 
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?aid ?rguiatory system to permit therheat 
*g*?he Safe by interna?combustion,the eirculaery system impartirg a higher de 
?e 6f heat to its said compartnent than 
?g products of combustion impart to the 
Gäer eompartment. - 
?,Apparatus for the destructive disti 

?ation of wood eomprising a chamber closed 
&s 8 Whole_against intrüsion of air fron 
yithout.and provided.with a plurality of 
cginm?nicating separable coupartments,a 
Piurality.o?furnaGes adapted t6heseparate 
*y heated y internal combustion fherein, *eans for directing the products of conbus-? 
tion through one of said Compartments 
? *pgrt heat to the materiaf therein, 
8 gireulatory heat system of whieh an 
9?er $f said gompartments forms a part, 
* heating medium in said system,means 
for pgssing said nedium through any one 
of 8aid,furnaces select?el whereby heat ??y beimparted theret*means foréutting 
9? any one of said furnages from said cir eiatory system,the eireulatory systen in 
Parting a higher degree of heat fo itssaid 
eo?apartment than the prodücts of combus 
?on impart to the other compartnent,and 
a he8t eq?alizer in said eireulatory sys 
?eta through which the said heating 1nediam 
? p8ssed before it enters Said Compart 
?1en?, 

6. Apparatus for the destructive distila? 
tion of wood comprising a chanber glosed 
ag a whole against intrusion of air from 
??hout.and provided with a plurality of gGamünicajng separable compartments. a 
?ríace,means for heating the furnaee by 
iernal eombustion therein,a closed Cirei 
?ory heating,system of which one of 8aid 
go?apartfaents forms a part,said systen1 
?8yiga gas therein,meams for passing the 
gas through Said furnace,a second frnace, 
said furnaces adapted to be selectively eut 
into and out of Said eircu}atory system? 
*eansforexciudingairselectivelyfrom Said 
furnaces.when in communicatiof vith said 
giregatory mediam,and means for direct 
ing the products of combustion from either 
furnace not in communication?with said gystem through another of_said coßpart 
Inentg to impart a lower degree of heat 
?hereto? - - - - 

7. Apparatus for the destructive distila? 
?on of wood comprising a chamber ciosed 
as 8 whoie against intrusion 6f air from 
without and provided.with a plurality of communicating Separable Compartments,a 
fürnace,means for heating the furnaee by 
internal combustion therein,a closed cireu 
latory heating system of which ope of said eompartments,forms a par,8aid systm 
?aying &gas therein,means for passing the 
gas.through sai?furnage? sec9nd.furnace 
said furnaces ad8pted to be Selectively cut 
io and out ofsaid circulatory system, 

in*ns for excluding air selegtively from 
said furnaces when in comnunicatión with 
said circulatory medium,and meansfor Hi 
reeting_the products of combustion fron1 
either furnace not in communication wit? 
Said system through another of said com 
Partmentstg mpart a lower degree of beat 
thereto said.last mentioned méans serving to prevent qirect gontagt with the produe{s 
of Combustion with the material^in said 
COnpartment. 
8·?n app&ratus for the destructive dis 

tiation of wood,the combination with a 
Chamber.closed as a whole against intru sion??airfrom withoutaadprovided with 
in with a plura? - ?ty of successively Commu 
nigating separabecompartments,and a eir 
*Hatory system in operative communica 
tion with one of said compartments,of a 
pHrality of furnaces each adapted to be 
heated?by interna combustion,therein, 
meansfor cutting a furnace into o o? fron 
comm?nication with the circal?ory systen at wi?,8aid grculatory.system being kept 
Operatiye by the heat of said furnaés büt 
closed against intrusion ofair,means for di 
?ecting the products of combustion fron a fürnace düring the period of heating it by 
internal.combistion?into operative éonta? 
bit without communication with another 
of Said compartments and without commu 
*i*tio with said circulatory system,and a 
boiler in operative commnnfeation wi?i the 
means last named and out of Communga 
tion with said circulatory system, 

9. In apparatüs for the {estructiye dis 
tlation of wood,the e?abination vith a Chanber glesed as a whole against intrusion 
of air frgra without,aná proyided yi?in 
yith & Piurality of successiyey eommuni 
gating separabie compartments,anda circu 
iatory System in operative communica?ion 
withone ofsaid compartments,ofapluraity 
9f furnaces each adapted to be héated by 
internal Combnstion therein,and means for 
Cutting a furnace into or offrom communi 
Cation.with the circulatory.system at wil, Said giregiatory system Being kept oper? 
ative bythe heat of Said furnaces büt closed 
against intrusion of ?ir,means for direet 
ing the products of co}nin18tion from a fur 
nace during the period of heating it by iá 
ternai COmbistion into Operative ronaet but 
without communication vith another of8aid 
CGmpartments and out of goninunic8tion 
with Said circiatory system. and 3 b6iler 
in operative communication with the mears 
last named.said boler heing.in operative 
cQnmunication for humidifying purposes 
with the eompartment last famed and out 
of communication with said cirouláfory 
systera. , 
10.Apparatus for the destru?tive Vis 

tillation of wood Comprising a Chamber 
closed as 8 whole against intrusion of air 

YG 
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from without and provided with a plural 
ity of Communicating separable compart 
ments,afurnaee,ineansfor heating thefur *ace byinternalcombustion therein:a closed 

5 cirgulatory heating system of which one of 
Said.compartments forms a part,8aid sys 
tem having a gas thergin,means for passing 
the gas through said furnace, a second fur 
nace,said furnaces adapted to be selectively 
Gut into_and out Qf said.eirculatory system, 
megns for excluding air selectively from 
said furnaces when in communication.with? said circulatory medium,means for direct 
ing the products of combustion from either 
furnace not in communication with said 
system through another of_Said compart 
ments to inpart a lower.degree of heat 
thereto,Said last mentioned means serving 
to prevent.direct contact with the products 
of Combustion with the materialinsaid com 
? and a heat equalizerinsid eircu atory system between the furnaces and said 
compartment forminga part of saidsystem, 
11 Apparatus forthe destructive distila 

tion of wood comprisinga chamber glosedas 
a whole against intrusion of air.from with 

20 

out and,provided with a plurality of com municating Separable Compartments,B 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,8 second.fur 
nace,said furiaces adapted to be Selectively 
cut into and out of Said circulatory system, 
meansfor exeludingairselectivelyfrom Said 
furnaces when in communication with said 
cirenlatory meditim,means for directingthe 
products 6f combustion from either furnace 
iot in colnmunication with,said System 
thraugh another of 8aid compartments tg 
impart a lower degree of heat thereto,said 
?st mentioned metns serving to prevent di 

45 reet contaet with the products of combustion 
with the natoria in said compartment,a 
boier through which the produgts of gom 
?istion pass,H.ths forpassing the products 
of co.n?nstion frohl said furnace through 

* said boier.uid heans of Conmunication be 
xce shid boiler.and the compartment to 
i shià produet8 of combnstion are di· 
{c{{… - 

2. {n apparatns for the destrugtive dis 
3 i?ation o wood whéreby Carbonized resi 
?eis?roduced a Chanher ClOSed a8 a who'e 
*?oins the intrusion of air from withont,a 
e:H:ty systeln of whieh said cha?ber 

f.* a??rt,and iheliding a SOiree Of hent 
*n,as regenerafor,and a sorubbing 

G:Heising meang,8aid,8ystem having 
??13° *ieulatory mediun,a coping 
comp?e fo cooingthe egrbonized.res 
idde and means for utizing the was3 heat 
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a heating medium *? 
C}: 

of the carbonized residuein the coolingcom- a& 
Partment,for imparting heat to the spent 
?nedium of the circulatoty systen prior to 
its returnto the regenerator of said?system. 

13._In an apparatus for the destructive 
*stillation 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 part,and including a 
Source9f heat serving as a regenerator,and 
a Scrubbing and gondensing means,saidsys 
tem.having thereina eirculatory*edium.a 
90oling Compartment for cooling the carbon 
ized residue,and means for ütilizing the 
Waste heat of the carbonized residüe in 
Cooling compartment forimparting heat to 
the spent medium of the circulatory system 
prior to its return to the regenerator of said 
system,Said Source of hea5 Consisting of a 
furnace adapted to be heated by internal 
Combustion and to beselectively Cutinto or 
of from Said circulatory system,and a 
means of air Supply for said furnace in op 
erative heating Contact with,but not in 
Cominunication with said circulatory sys- g@ 
tem. * 

.14. The process for_efecting destructive 
distillation of wood which consists in plac 
ing the material 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 gompartment con 
stitutes a part,heating Said medium at re 
qui?ed intervals by_a.furnage maintaining 
said furnace cut 6f from the intrusion of 
air while employed to heat Said medium,in 

?00 

termittently cutting of Said furnace trom 
communication with Said System and heat 
ing the Same by internal Combustion there 
within and utilizing for the purpose of heat 
ing another compartment of.said chamber 
the heated products derived from 8aid fur 
·nace while Combustionissupported therein. 

15,The process for efecting the destrug- 110 
tive distillation of wood which Consists in 
placingthe materal to be treatedin a closed 
óhamb r divided into a series of compart·, 
ments dosed from one another,Bassing 

a Closed Circu 1atory systein of whig}:9me *pa*- 
ment constitutes a part,heating said medi 
um at requied infervals by a furnage.in 
communication with 8aid System,n1aintain 
ingsaid.furnace.cut offron thg.intr*ion 
ofü,while employel to heat 8aid meditin. 
iernittently etting of Said firhaee from 
eomnunication with Said systei and helf 
ing the sane by internal goulustio there? win,utizing for the purp* Of * 
Heating anothergonpatinent of sai Cha 
Her tie?Heated proft(ts derived froh! 
8uid furnace while combustio is 8upporte? 

2 5 
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therein and placing the material in a cool 
ingeompartment aferit has beea subjected 
to Said heating medium. 

16. The_process forefecting he destruc 
tive distillation of wood whiah consists in 
Blaci?gthematerialto betreatedina closed 
Chamber.divided.into a series of compart 
ments substantialy closed from one ano?her, 
passing a heating medium through 8 closed 
circulatory system of which one compart 
ment Constitutes a part,heatingsaid medium 
at required intervals by a furnace in com 
munigation with Said system,maintaining 
Said furnace cut of from the intrusion of 
air while employed to heat said medium,in 
termittently cutting of said furnace from 
communication with Saidsystem and heating 
thesame byinternal Combüstion therewithin, 
utilizing forthe purpose of heating another 
compartment of Said chamber the heated 
products derived from 8áid furnace while 
Combustion is supported therein,placing the 
?naterial in a cooling compartment after it 
has been subjected to Said heating medium, 
and cooling said compartment by.eirculat 
ing therewithin a gr?dualy gooling por 
tion of said cirgulatory heating medium 
separated from_the part thereof contained 
within the circulatory system. 

17. The process for efecting the destrug 
tive distillation of wood which consists in 
placing the material to be treated,in a 
closed chamber divided into a series of com 
partments substantialy closed fron One an 
óther,passing a heating medium through a 
olosed circulatory system of which one Com? 
partment constitutes,a part,heating Said 
imedium at required intervals by a furnace 
in communication with said system,main 
tainingsaid furnace Cut of from the int* 
sion 6f air while employed to_heat said 
medium,intermittentlycutting of.said fur 
nace from communication with Said System 
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and heatingthe Same byinternal combustion 
thergwithin,utizing for the purpose of 
*eatinganother compartment ofsaiácham 
ber the heated prodiets derived from said 
furnace whie combastionis supported there in,placing_the_material in a Gooling com 
Parthent afterit has been subjected to said ?eating medium,cooling Said compartment 
?y circulating therewithin a gadualy cool 
ing portion of Said circulatory heatingmedi 
un,8epargted fron the part thereof con 
tained.within the cirgulatorysystem and de 
?rived from the materialintroduced into said 
9ooing compartment,and finaly bringing 
into operative contact but not in communi 
cationyith the return end of Said cireula 
tory system he heated circulatory medium 

45 

50 

55 

@@ 

derive@frgmsaid material,wherebythe heat 
thereof before it is iost in the cooling con 
partment is ütilized to restore to tie eir 
cglatory medium heat gónsumed within.?he 
circula?ory system in,its work of distila 
tion. - - . ,- 

18. fn apparatus for he destruetive di8 
tillation of,wood,in cömbination,a chan berciosedas a wholeagainstiatrusionofair 
?om.withogt,? girculatoy systen,h*ving 
therein a circulatory.medium,sgid gham 
ber forming a part of Said circulatory sys 
tem,8 plurality of furnaces each.adapted to 
be heated by internal Combustion,means forcutting the furnacesseriallyinto and of 
from direc?communication with the circula-, tory system at wi,said_circulatory $ystem 
beingkept operative bytheheat 9fsaid fur 
naces,büt closed agaigst intrusion.of air, 
and?means of air Supply for said furnaces 
in operative hegtinggontactbut not in com 
munication with said girculatory systein, 
Intestimonywhereof,? have hereunto set 

my hand? 
WILLIAM K LJUNGDAHL 
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