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Theinvention relatesto a process for car 
bonizing finely pulverized coal particles to 
remoyeamaximum quantity ofthegontained 
Volatiles therefrom??and to provide a car 
bonized residue consisting sübstantially of 
finely carbonized particles which have not 
appreciably agglomerated or fused. 
My invention is based on the discovery 

that when extremely fine coalis heated at a 
slow rate and thegases evolved are caused to 
travelin contact with the heated or partially 
carbonized coal,thatifthe coalisthoroughly 
devolatilized so far as possible at a tem 
perature slightly below its normal goking 
temperature then after such substantialin 
itialmaximum devolatilization the tempera 
ture ofthe carbonized product may beraised 
beyondits normal cokingtemperature.with 
outresultingin an agglomeration orafusing 
ofthe carbonized particles In otherwords, 
I have discovered thatif the time and tem 
perature ofthe heattreatment ofthe coalare 
coordinated Imay manufacture carbonized 
particles from coal particles made from cok 

3 ing.coals even though I attaintemperatures 
beyond the normal coking temperature of 
such particles As far as I am aware this 
discovery is a new one Workersin the art 
have discoyered thatslowly heating and agi 
tating coking coal particles in open vessels 
orinthe presence of airwill destroythe cok 
ing properties but no one has hitherto dis 
covered sofar as I know that the same re 
sult canbeaccomplishedwithoutthe presence 
of air or without agitation if substantially 
all the volatile matter is driven out that is 
susceptible to distillation at temperatures 
just below the normal fusing point of the 
coals It is neither helpful nornecesary to 
heat the coal slowly while bringing it up to 
the criticaltempergture namelythatjust he 
low the normal fusing point It can be 
brought up to the critical temperature with 
great rapidity if after thistemperature is 
attained it is held there until the volatile 
natter removable at the temperature is sub 
stantially all expelled after which the tein 
1erlture can beraised to and beyond the 
fusion point without causing the particlesto 
fuse or agglomerate. 

- This operation can be done without air or 
agitation but it requires a close heat control 
and atime period of considerable length? 
It is not the object merelyto distill prod 

uetsuptothenormalfusing point;itistobe 
ableto garry distillationtothe hightempera 
tures forthe products that result therefrom, 
and alsot9 cause partial or completegasifi 
cation ofthe garbonresidue Inordertoget 
such results by my preferred progess he 
goal particles must not be permitted to fuse 
because the operation is based upon having 
?he solid fuelflow as a moving solid stream 
fromoneend oftheprocesstotheother One 
of the great advantages of keeping the coal 
in aflowing conditionis the easewith which 
the sensible heat of the finished powder can 
betransmittedto heat theingoming coal and 
the further use of the finished product to 
jacket the retort to prevent heat radiation. 
One of the mostimportant features ofthis 

invention isthat ofthe completegasification 
either by complete orincomplete combustion 
at temperatures far below any point hereto 
fore possible by any other method It is a 
fact that bykeepingthe particlesin a powder 
condition by compelling the gasesto travel 
with and around the particlesto retard un 
duerise oftemperatures by admittingair or 
oxygen at a retarded rate and by compelling 
the operation to be an exceedinglyslow.one, 
the coal can be completely gasified at about 
500° C Gas made under these conditions 
isrich and carriesoutall ofthe primary con 
densible products It is especially valuable 
to gasify coals at temperatures below the 
?"g or clinkering temperatures of the 
äSIl? - 

It is a further object of my invention to 
provide an improyed process for producing 
carhonized particles from coking coals in 
which the coalisground to anultra degree of 
fineness and in fact so fine that it will flow 
in a solid stream (not in suspension) down 
wardlythrough a heatingzone by gravity to 
undergo a carbonization treatment and will 
thenflow upwardly during and after the last 
stages of carbonization for the purpose of 
transferringthe Sensible or contained heatin 
the upwardlymoving carbonized materialto 
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the downwardlyflowingstreams undergoing 
treatment. - 

It is a further object of the invention to 
provide a processin which the gases and va 
pors are compelled to travelin the same di 
rection as the stream of coal undergoing 
garbonization and which gases and vapors 
develop a faster rate of travel as the coal 
increases?in temperature so that they pass 
around the.particles undergoing carboniza 
tion wipe the surfaces thereof slightly agi 
tate these particles and then impede and 
prevent an excessiverise intemperature due 
to exothermic reactionsorotherreasons, 

It is a further object toutilize part of the 
sensible heat ofthe vapors and gasesto raise 
the temperature of theincoming coal This 
is done?by surrounding the incoming coal 
pipes with the hot gases - - 
The invention further comprises an im 

proved form of apparatus for carbonizing 
coals consisting of a retort having a series 
of vertical columns through which the rela 
tively thin streams of coal slowly descend, 
these?Columns being heated during such 
travel while the lower ends of the columns 
lead into an open space in which the coal 
Streams gradually.ascend undergoing car 
bonization during thistravel while the gases 
likewise are compelled totravelin the direc 
tion ofthe materialbeingtreated and finally 
discharge from the upper end of the retort. 
Inthisinventionin orderto conservethe heat 
ofthe carbonized particles as they leave the 
retort theyenteracircularspace or passage 
way constituting an insulating wall for the 
retort to prevent the escape of excess heat 
and to impart their heat to the material in 
theretort beingtreated I providemeansto 
controlthe rate offlow of the aforesaidsolid 
streams to accomplish the results portrayed 
above. 
Other adyantages of the.process and ap 

paratus will be apparent from the accom 
panying description. 
In the drawings Figure1 represents a sec. 

tional view through a retort; 
Figure 2is a section on line 2-2 of Fig 

ure 1; 
Figure 3is a modified form of theinven 

tion; and, - 
Figure 4 is a section on line 4?4 of Fig 

ure 3. 
Referring now more particularly to the 

drawings wherein like reference characters 
indicate corresponding parts the letter A 
(lesignates a retort or carbonizing oven The 
bottom of this retort is provided with a fire 
b9x 2 having a burner 3 mounted therein. 
The retort has a lowerwall4 Extending 
froin this wallare a series of heat conduct 
ing tubes 5 Thesetubes lead to the upper 
chamber 6 of the Petort and at theirupper 
ends are supported by the circular waII or 
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plate7 The chamber 6is provided with an 
outlet 6". 

Intermediate the walls or plates 4 and 7 
I provide a series of circulartubes 8 one 
tube spanning each vertical heating pipe or 
flue 5.?These tubes at their upperTends are 
Supported by a partition 9 the tubes being 
open ended with the upper end communi 
Cating with the coal feed reservoir 10 to 
which materialis fed through a line 11 by 
8 centrifugal pump 12 or otherwise The 
lowerend ofeachtübe opensinto a distilling 
Zone C which is that zone or chamber be 
tween the elements or partitions 4 and 9 of 
the apparatus The upper end of the dis 
tilling zone Creceives a deflecting plate 11 
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of a substantially conical shape??this plate - 
atits apex having a vapor orifice or outlet 
?12 leading to the vapor receiving and dis 
charge compartment 13. 
Prom the gompartment 13.vapors gases 

and oils are discharged through the lines 14. 
An unnular carbonized carbon particle 
chalnber 15is provided around the retortbe 
tween the outer wall of the oven A and an 
inner concentrically-arranged wall1 termi 
?ting short of the deflecting plate 11". 
This annular chamber receives Garbonized 
{naterial from the retort through the annu 
lar Passage defined between théupper edge 
9 the wall1 and the defleeting plate 1I” 
This hot material acts as an iiistilator for 
the apparatus while some of the sensible 
heat of the cokeis also imparted to the ma 
terial in the apparatus indergoing treat 
ment A.discharge line 16 leads from this 
annularchamber In carryingout my proc 
ess lemploy coalin a very fine state ofsub 
division It must be sofine asto flow when 
Carried to the desired temperature This 
usually requires a fineness such that about 
50% will pass through 300 mesh but if the 
Coals have been previously dried to remove 
waterit is not necessary to have more than 
25% pass through 300mesh The coalmay 
be fed to the systemunder a pump pressure 
9rotherwise Preferably a pümp?is?used as 
indicated.by the character 12 On entering 
the.coal feed compartment 10this very finé 
coal Dasses into the vertical tubes8. Here it.very.slowly descends.through these tubes 
where jt is gradually heated by the heat 
translnitted through the walls of the heat 
ing flues 5 which heat treatment occursin 
the presence of entrained air thatis natur 
ally containedin the voids between the coal 
partieles The streams of coalgradually de 
scend at a slow.rate through the tubes S. 
As the goal is heated water.yapor CO? 

gas and other products are distilled These 
produets?t9gether.with the entrained air, 
1)ass along in the direction of the travel of 
the coal thoroughly.commingled with same 
but traveling at a faster rate due to their 
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ciated that as the temperature of the coal 
streams risegases and vapors continueto be 
generated from the coal The coal con 
tinuesto descend through the verticaltubes 
and is discharged at the lower ends of the 
tubes as indicated bythe arrows Dinto the 
open interior C or chamber of the retort. 
?The coal then travels vertically upwardly 
through thischamber C, the gases and heat 
ed air being compelled to also travelin this 
direction in order to reach the vapor and 
ggsoutlet 12inthe conigaldeflector I1”from 
whence they escape from the apparatus 
through the lines 14? ?, \ * 
The carbonized particles discharge into. 

the annularchamber 15.and pass out through 
the outlet 16 of this chamber to a suitable 
point of collection Asthe coal passes down 
wardly throughthetubes 8 itis progressive 
lyraisedintemperature It reachesitsmax 
imum temperature approximately at the 
time it discharges from the lower ends of 
these tubes although the?temperature may 
slightlyrise duringa portion of the upward 
travel of the co?l particles through the 
chamber C in which the tubes are located. 
The application of the heat howewer and 
thetravel of the coal through the tubes.8 is 
so controlled that the materialis veryslow 
ly heated particularly just before the nor 
malfusing point of the c9alis reached I 
have found?that the goal gan.berapidly 
heated to a pointjust below the fusing point 
of the coal but from thistime untilthe nor 
mal fusing point of the goalis reached the 
heat must be.very slowly applied to the 
coal Thisis for the reason that it permits 
a very complete removal of the volatiles 
from the coal which volatiles when removed 
will permit the carbonized.particles to be 
heated above their normal fusing tempera 
ture without causing an agglomeration or 
fusing thereof 
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A Fapid rise in_temperature is checked 
particularly whenthe coalis nearingits fu 
siontemperature so asto prevent füsion by 
hayingthe gases removed from the goal par 
ticlesaswellas any w8tervapors that may 
begenerated travelin the samécourse as but 
more rapidly than_the coal throughout its 
treatment and at alltimes in intimate con 
tact with the carbonizing particles To ef 
fect this it is always preferable to have the 
coal both descend and ascend in a vertical path Whilerising through the upper por 
tion of the chamber C the carbonized mate 
rialtransfersits sensible heat to the descend 
ing charges passing.through the tubes 8. 
Thisinsuresa very eficient transfer of heat 
and permits the processtobe carried on with 
a minimum amount of fuel The waterva 
pors removed of course contact with the 
very.hot e8rbonaceous.particles which."re 
suficiently hottocausethewatergas reaction 
H.O plus C=CO plus H2 It willbe appre 

3 

ciated.that when a temperature is reached 
somewhat higher than the temperature nec 
essary to.form.water vapors that CO2 gas 
starts to issue from the particles travels?in 
thesame course asthe watervapors and acts inthes8memannertoprevent an excessively 
rapid riseintemperatüre and that whenthe 
CO2 gas reaches and comes in contact with 
the particles of carbonin the hottest zoneit? 
reaets with the carbon.accordingto the re 
action CO2 plus C=2CO. 
In ?perating the?process I have.found 

that the period of time necessary forthe 
streams of?goal to flow through the appa 
1atus should be not less than five hours to 
obtain the most eficient results I.have fur 
thermore found that this coal can be heated 
to any temperature without causing a sub 
Stantial agglomeration or.coking ofthe par 
ticles provided the heat isimparted to?the 
coalveryslowly priortothe gttaining ofthe 
normalfusingtemperature ofthe coal Due 
to the fine condition of the material and the 
fact thatit maybefedintothe systemunder 
any pressure the coal not only flows down 
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wardly but will ascend at a uniform and 
gradual rate The c9alin theyerticaltubes 
als9 exerts a static head on the ascending 
body which togetherwith the pressure and 
the influence of therising or aseending va 
pors servest9 constantly ?nd.uniformly ele 
Wate this body It wilI.also be_appreciated 
that no air need besupplied to the distilling 
retort other than the air that is entrained 
or carried with the coal and that notwith 
standing the absence of substantial quan 
tities ofair andeventhough the coalis heat 
ed far.beyondits normal ? temperature 
no?substantial agglomeration?of the par 
ticles occurs. 
The processis also operated continuously, 

and if an apparatus capable of treating 5 
tons.per hour is employed this apparatüs 
Should have a capacity of at least?25 tons, 
be approximately 8 feet in diameter and 
haye a treating chamber of40 feet depth. 
I haveshown in Figures1 and 2a means 

forintroducing steam to the carbonized ma 
terial This steamenters the retort through 
the Steam line g having a series ofjets ex 
tending through the bottom thereof 
In Figures 3 and4 I have shown a slightly 

modified form of apparatus for carrying out 
this progess The operation of this appa 
ratusis the same as the operation of the ap 
paratus just described The only diference 
in thetwo forms of apparatusis that in the 
construction shown in Figure 3 heat con 
ducting tubes or rods 20 extend vertically 
through the coal receivingtubes Sto impart 
heat to the charges of coal Furthernnore to 
facilitate the heating of the coal tudditional 
heat conducting rods 21 may be located at 
various points in the chamber C of the ap paratus. 
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To employ my method for complete.gasi 
fication airor oxygenis admitted with the 
coal to cause the incomplete combustion_of 
the carbon Whenthe reactionstarts the fire 
is discontinuedin the fire box It is prefer 
able touse coals of a high content of water 
when making gas otherwise steam may be 
admitted at the bottoin of the coal tubes. 
When completegasification takes.place the 
ashis released as a powder and discharged 
inthe same way as the Carbonized particles 
when they are being made. 
The method can be operated_under pres 

sure whenitis desirableto distill coal under 
pressuretoget products resulting from pres 
sure distillation the pressure being main 
tained by controlling the discharge of the 
material from the apparatus. 
As shown in Figure 1 valves E are.pro 

videdin the inlet line to the retort and the 
outlet line for the carbonized material 
These valves are connected by a link F so 
thatthey operatein unison whereby the out 
let is equal to the inlet. 

It is apparent that the_vapors and vola? 
tiles removed from the coalarenot extracted 
therefrom sorapidly astogarry the fine par? 
ticles awayinsispension Theslow removal 
is dueto the fact that the coalis not rapidly 
heated; 
While I have described the invention as 

beingused for the treatment 9f coals of " 
coking nature it is to be understood tha? 
any coal.can betreated by this proces?and 
thatfurthermorethe processissusceptible of 
usein the oretreating art whereit is desir 
able to heat finely pulverized ores without 
causing a fusion thereof The.ores may be 
heated alone or when mixedwith coal Pur? 
thermoreif a coalis being treatedit may be 
mixed with 8ny hydrocarbon oilif such a 
treatment is found desirable. 
Having thus deseribed myinvention what 

I claimis: 
1. A process for producing carbonized 

fuel particles from finely pulverized coal, 
comprising advancing a stream offinely pul 
verized coal through a zone of heat control 
lingtherate oftraveloftheadvancingstream 
of coal and the application of heat thereto 
to allow time for substantially all constitu 
ents thereof that are volatilizable below the 
normalfusiontemperature of the coal_to.be 

55 

60 

65 

removed beforeit reachesits normal fusion 
temperature thereafter raising the tempera? tureoftheresidualparticlesabovethenormal 
fusion temperature of the coal to complete 
devolatilization and carbonization without 
substantially coking the same by slowly in 
creasing the temperature of the coal regu 
lating the heatimparted thereto andin con 
tinuously discharging such carbonized par 
ticles from the retort at a rate substantially 
equaltothe rate offeed to theretort. 

2. Aprocess forproducing carbonized par 
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ticlesfrom finely pulverized coal comprising 
passing a body of the finely pulverized coal 
through a zone of heat to efect substantial 
carbonization thereafter passing the Car 
bonized material in heat transferring rela 
tion with finely pulverized coal being led to 
said Zonetotransfer heatthereto causing the 
evolved gases to travel in the direction of 
travel of the coal undergoing carbonization 
andthe carbonized particlesproducedtherein 
andinadmixturetherewith andin discharg 
ing for collection the evolved vapors and 
gases and the carbonized residue. 
3..A process for producing carbonized 

particles fromfinelypulverized coalcompris 
ing continuously passing a body ofthe finely 
pulverized coalthrough a zone of heat to ef 
fect substantial carbonization the coal being 
ledgraduallyfromthe coolest portion ofsaid 
Zonetothe hottest portion?thereafter leading 
the carbonized material away from the hot 
test portion ofsaid zonein heat transferring 
relationtothefinelypulverized coalbeingled 
tosaid Zonetotransfer heat thereto?and dis 
charging the carbonized particles for collec 
tion. 
4?A progess for treating coal comprising 

forcing coal in a state of subdivision sufi 
ciently fine to continuously flow under pres 
sure substantially as afluidin relatively fine 
substantiallysolidstreamsthrough a heating 
zone applying heat to such streams at such 
a rate of temperatureas willinsure removal 
of substantially all of the constituents vola 
tilizable below the fusiontemperature of the 
coal before that temperature is reached car 
rying the heating treatment to a point above 
the initial fusion temperature of the coal, 
the gases and vapors evolved during heating 
being passedin contact with the particles of 
the coalundergoing heat treatmentin the di 
rection of travel thereof from said heating 
zone and collecting the residlue in the fornn 
offinely-divided garbonizedDarticles. 
Intestimony whereof I afix my signature. 

W.ALTEIR EDWIN TRENT. 
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