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To all whom it may concern: 
Beit known that I, EDGAR Rouse SuT 

CLIFFE, a subject of the King of Great Brit 
ain and Ireland, residing at, Leigh, Lanca 

5 shire, England, have invented certain new 
and useful Improvements Relating to Fuel, 
of which the following is a specification. 
This invention relates to a process for the 

manufacture of coke or fuel from carbona 
10 ceous substances of the character of coal, 

namely coal, anthracite, coke and charcoal, 
and it has for its object to produce by a 
process of distillation, gasification or cok 
E. a fuel of the character of coke but hav 

15 ingnovel characteristics such as render it useful not only for purposes for which coke 
is tisually ity such as a fuel for blast furnaces and other metallurgical purposes, 
but also for purposes for which coke pro 

go duced under the ordinary conditions of car 
bonization in gas works is not suitable, such for example, as a fuel for burning in E. domestic grites, as a fuel for thenianufac ture of such as g or water gas, 

25 as a fuel for use.in slow combustion stoves, 
or for firing furnaces such as those of steam boilers and generally for purposes for which 
coal, anthracite.coke and charcoal are usu 
ally employed. vo . . . 

e invention has for its object to produce 
a coke of such a character that itburns freely 
although it contains but a small proportion 
of volatile matter, and to 

terial in the very finely divided condition to 

process of compression in a hydraulic press 

produce a coke. 

as may be determined according to the char 
acter and purpose of the coke residue or the 55 
by-products of the process. 
According to the invention noreover the 

raw material employed may be a mixture of 
coal with anthracite, coal with coke, or anthracite or coke with pitch where it is cle 
sired to secure a coke having the properties 
of anthracite or where a fuel is to be. pro 
duced in the utilization of ninthracite or 
coke, or where it is desired to produce lense compressed blocks which on being cpked pre 
serve their regular shape and are homoge 
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negus and the mixture nay be effected in the 
reduction to a finely divided condition or 
subsequently. . . N 

In carrying the invention into effect ac cording to one modification in the employ 
70 

-ment of a coking coal, I reduce the rayma 
terial in a dry state to a very finely divided 
condition or flour and subject this raw ma-. . . 

75 
compression for the production of a solid 
block according to the method described in a pending application for patent, Sorial No. 
17,504 of Mar. 27, 1915; that is to say, by a 

80 
or in a press of the hopper and plunger type 
or in any other suitable E. the con pression being effected under conditions that permit of the block laterally expanding 
under the stresses imposed in its production. 
I then subject the blocks thus produced, 

85 

that is hard and dense, so that thus the to, a process of distillation, gasification or 
product has particular advantages for gen 
eral use as a fuel and for the special pur 
poses indicated, 

35 

According to the invention such a fuel. is 
produced from carbonaceous substances of 
the character of coal, namely coal, anthra 
cite, coke or charcoal, and such a process is 

S. carried out by first reducing the raw ma 
terial in a dry 
minuted condition Sr. flour, then compressing 
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46 described into blocks, briquets or masses, 
and adding a solid and dry binder where the 
carbonaceous substance, for example, anthra 
cite, coke or charcoal, has not itself the 
capacity of isis together upon compres sion, and then distilling, gasifying or coking 
the compressed blocks, briquets or masses 
at such a temperature and for such a time 

50 

to -a very finely con 

this substance in the manner hereinafter 

coking in a coke oven or in it retort of any 
suitable kind, and I effect the distillation at such a temperature and for such a time as 90 
may be necessary according to the character 
of the product or by product desired or the 
content of volatile matter to be left in the 
residues; for example, I may carry out thc 
distillation at from 400° to 1200 centigrade. 
Imay arrest the distillation at the par 

ticular stage necessary in order to retain in 
the coke to be produced the desired content 
of volatile matter, . In the use of an ordinary coking coal ac 
cording to the process described a coke resi 
due having a content of from two to three 
per cent of volatile matter may be produced 
which has a good calorific E. and is by 
reason of its special characteristics suitable 105 
for general use as a fuel. Such a fuel can 
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be burnt in an open grate with a consider 
able production of gas and flame free from 
smoke. 

I find that the finely divided condition of 
the raw material is of great importance hav 
ingregard to the burning quality and physi 
cal condition of the resulting coke and the 
effectiveness of the process of distillation, gasification or coking; and accordingly it 
is necessary to reduce the raw material to 
as fine a state of division as is convenient 
or practicable. 

I have found that by reducing the raw 
material so that the whole passes through a 
sieve of 200 mesh, excellent results are se 
cured but good results may be securel even 
if a proportion of the raw material em 
ployed is coarser than would pass through a 
200 mesh. In regard to the conditions of compression 
I have found that blocks produced from the 
very finely comminuted dry raw material in 
a press such as used for the production of 
ovoid briquets or bodies briquets or 
bodies of other similar t and of small 
or large size give good results with raw ma 
terial suitable for bricteting. It is, however, 
necessary that the blocks or bodies produced 
should be solid, free from cracks or lamina 
tions and not liable to disintegration. Such blocks may be produced according to the 
method described in the Stig of the pending application Serial No. 17,504 afore 
said; for example, the blocks may be pro 
duced in a press of the lopper and plunger 
type and the finely comininited and alry fia terial may be compressed under conditions, 
where the block or briquet is free to expand 
under the stresses in posed in its production 
which conditions are secured in the employ. 
ment of a E. mold tapering outwirly 
toward the it. erture in the mdld. In such a press, blocks may be produced by a single compression gradually increas 
ing, which E. to the size of the block 
produced may be varied from two to 10 tons 
per square inclh. With a view, however, to 
secure a well compressed block without the 
use of a binder where coal is usel as the raw 
material I may carry out the conpression 
in distinct stages and move the briquet in 
the course of its compression toward the out 
let end of the mold or during the interval 
between successive stages of compression. Or again. I may produce, the blocks for coking or distillation by subjecting the Yery 
finely divided dry raw material to a prelimi 
nary compression in any suitable mold ind 
then break up the blocks, nodules, cakes or 
flakes so produced into small pieces or bod 
ies, as disclosed in my application Serial No. 
17505 filed simultaneously with the present 
one. Or-compressed bodies of small size 
may be produced without the necessity of 
being broken up, and these may together he 
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subjected to further compression for the pro 
duction of very hard and tough blocks or 
briquets of any desired size and shape ac 
cording to the process the subject-matter of 
the application. By subjecting the compressed very finely 
divided raw material in a dry state to fur ther compression, or to further compression 
after being reduced to small pieces or bodies 
in the manner described, I am able to pro 
duce blocks for coking that are very hard 
and tough, and a coke that is dense and 
compact; but in general, in treating raw ma 
terial capable of binding, or raw material 
such as anthracite, coke or charcoal, with 
which the use of a binder is required, blocks 
or bodies are produced without further com 
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pression that are in a condition suitable for 
coking to produce according to the invention 
a coke that is hard and lense and that is 
of especial advantage for use as a fuel. 

In the production of a fuel in the utiliza 
tion of anthracite and coal, I first roast the 
anthracite, and after reducing it dry to a 
finely divided condition I incorporate with 
it bituminous coal coke, or pitch in a dry 
state, according to the character of the cle 
sired product and in the same finely divided 
condition. I have found that by subjecting 
the anthracite to a preliminary roast a much 
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greater quantity of anthrncite can be mixed to produce a dense, homogeneous and free 
buriring fuel thin if the anthracite is used 
in its raw condition. Ihaye found that in 
the use of the proportion of 30% of roasted 
anthracite and 70% of a stcain coil an ex cellent product is produced by coking the 
compressed block formed from the inixture 
at a low temperatire, that is at a tempera 
tire of 300° C. The fuel produced is a 
that of the block from which it was pro 

I have found that an excelleit fuel can be produced aecording to the niethod de 
scribed in the employment of 75% roasted 
anthracite, 15% steam coal, and 10% dry 
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dense block of S. form, less in size than 
duced the fuel being. hard and dense and "suitable for burning in an open gritte. 

O 

pitch; while firthermore, I have found that 
a useful fuel may be produced under the 
conditions of the process by the mixture 
with the roasted anthracite of 10% of dry 
itch and that a useful fuel can also be pro 
uced according to the conditions of the 

process from grointl.coke with 10% of dry 
In the use of coke...for the purpose of the 

invention I have found that a mixtuire of 
two parts of a steam coal with one part of 
coke breeze gives good results, according 
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to the conditions of the process, a hard block of regular shape being produced, but 
the content of coke may be increased to 50% 
to produce a useful product 

In the production of coke for use in stoves 130 
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as a substitute for anthracite I have fount 
that the harder and the lense the coke the 
better, and to secure this result the fine 
grinding of the lly raw materials is nee 
essary as well as the intimate a mixturs' 
of anthracite or coke with the lit ini 
nous coal or other try inder 'imploy ecl. 
If in the use of anthracite a product 
is desired burning more like charcoal, a 
high percentage of roasted anthi'a cite or 
of coke would give a fuel of the lesireil 
quality. Again, in the use of a coal having 
a low content of volatile matter I have been 
able to prolice a hard and honogeneo is 
coke of special utility for net allurgical plar 
poses, or for use in last furnaces, the coke 
having (ualities resenlling those of chir 
coal. Such a product I have found also 
useful as a substitute for anthracite. 

It will be understool that any class of 
bituminous or semi-lit unlinois coal lay be 
employed for incorporation with anthracite 
or coke or charcoal. 

I prefer to wash and dry the raw material 
before subjecting it to treatment according 
to the process. 

It will, however, be understood that the 
invention is not confined to the enployment 
of the material for coking in the condition 
of briquets, as the compression of the very 
finely divided and preliminarily presse 
raw material may be effectel with it the 
retorts or ovens, and in such event the fir 
ther compression of the treated raw mate 
rial, that is, the very finely divided and 
compressed raw material, in the contition 
of small spheres or other shapel pieces or 
bodies may be effected by means similar to that now usually employed for the compres 
sion of the charges for colke ovens or retorts. 
Or again, the compression may be effected 
in the retort or oven by taining the very 
finely divided material, or the very finely 
divided material in the condition of small 
spheres or other shaped compressed pieces 
or bodies, or in molds or receptacles les 
tined to be passed into the ovens or retorts, 
or the treated raw material, that is, the very 
finely divided material compressel into 
pieces or bodies, lay be listilled. gasified or 
colked without being subjected to any fur 
ther compression. 

I claim:-- 
1. A method of policing a tense free. 

burning coke froli cit ribonaceous stubstances 
of the character of 'oal, consisting in reduc 
ing the raw material in the dry state to: 
condition of extreline fineness, then compress 
ing the 'aw material without a licuid binder, 
to prolice a hard stone like block and coking 
the resulting product. 

2. A method of procucing a dense free 
burning coke from carbonilceous substances 
of the character of coal, consisting in redltic 
ing the raw na!'' al in a dry state to a con 

(litiot of extreme fineness, reducing a solid 
and dry binder in the dry stat o a very 
finely divided condition, mixing the said raw 
material with the said bindel', then con 
pressing the raw material and binder in a 
dry state, to produce a hard stonelike block 
an 'oking the resulting product. 

3. A methol of producing a dense free 
'ir 'ke for a carbonaceous substan ('e 

of the character of coal having a substantial 
content of volatile hydrocarbons and sitcl a 
arljona'eous substance hiving it low conteit 
of volatile hydrocarbons, consisting in re 
dicing the respective carbonaceous still 
stances in : cry state to a condition of ex 
treme lineness, intinately mixing the sail 
carbonaceous substances, then 'Oillipressing 
the mixed act very finely dividel raw in late 
rial in the dry state, to produce it hard stone 
like lock aic ('oking the resulting pi' (lit. 

4. A lethod of producing a dense free 
bring colke from carljonaceous sistances 
of the character of coal having a low content 
of volatile lycrocarbons an a linkler, coil 
sisting in reducing the raw material and 
binder in (lry state to a condition of ex 
treit' fineness, mixing the said raw material 
and liner, then coli pressing the mixed raw 
material and binder in the try state, to pro 
?luce a hard stone like block and coking the resulting product. 

5. A method of producing a letse free 
burning coke in the utilization of anthracite, 
consisting ill roasting the anthracite and re 
ducing the roastel anthracite and bintler in 
a cry state to a condition of extreme line 
ness, mixing the said roastec anthracite and 
bintler, then compressing the mixed mass, in 
a try state without the application of heat 
ant without a lic lid binder to produce a 
ha'el stone like block and coking the result 
ing compressed product. 

(5. A lethod of producing a lense free 
lounig coke in the utilization of anthracite, 
consisting in roasting the anthracite and re 
(lucing in a dry state the roasted anthracite 
and a farbonaceous substance of the char 
acter of coal having a substantial content of 
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Volatite, lyrocarboils to a condition of ex 
tren' fineness, inixing the said anthracite 
and carbonaceous substance, then compress 
ing the nixed mass in a dry state without 
the application of heat and without a liquid 
little t , rotice a hard stone like block and 
coking the resulting product. - 

7. : ethod of proclucing a lense free 
burning coke in the utilization of anthra 
cite, consisting in roasting the anthracite, 
relucing the anthracite and a bituminous or 
setti-bit unillol is coal in a try state to a con 
(lition of extreme fineness, mixing the said 
anthracite and bit unious or semi-bitumi 
nous coal in the dry state, then compressing 
the nixed lass without the application of 
heat and without a liquid binder to produce 
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a hard stonelike block and coking the 
product. 

0. 
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8. A new product of manufacture, a hard 
dense and free burning coke being the resi 
due of the distillation of a carbonaceous 
substance of the character of coal in a dry 
and unheated condition of extreme fineness 
compressed without a liquid binder before 
distillation to produce a substance of a hard, 
dense and stonelike character, substantially 
as described. 

9. A new product of manufacture, a hard, 
dense and free burning coke of regular 
shape, being a mixture of a very finely di 
vided carbonaceous substance with another 
very finely divided carbonaceous substance 
having a substantial content of volatile hy 
drocarbons, the very finely divided mixture 
being densely and closely compacted and 
compressed in a dry state without the appli 
cation of heat and without a liquid binder 
and from which mixture a considerable part 
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of the volatile hydrocarbons have been re 
moved throughout by distillation, substan 
tially as described. 

10. A new product of manufacture, a 
hard, dense and free burning coke of regular 
shape being a mixture of very finely divided 
anthracite previously roasted with a very 
finely liviet carbonaceous substance hav. 
ing a sist:nti: content of volatile hydro 
carbons, the vi'ry finely divided sixture ba 
ing del sely : it closely compacted and cott 
presses in a try state without the applic:- 
tion of it at all without a iiii titler. 

of the vola ili y trogarly is have 
moved through it, by distillatia 
tially as descrified. 

EI) ( ; A R ROUSE SUT{fi: E. 
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