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This invention consists in improvements 
in or relating to low-temperature fuel-dis 
tillation and has for its object to eliminate 
certain difficulties which are met with in 
treating some kinds of fuel. These fuels 
possess an oil content sufficiently high for 
commercial distillation and include those 
fuels which are liable to stick together dur 
ing distillation. 
In distilling fuel by passing steam, for 

example low-pressure Superheated steam, 
through the fuel while it is in a retort, it is 
found that in the case of certain classes of 
fuel, e. g. bituminous coals, the particles or 
lumps of fuel are liable to become sticky and 
bind together. This has the effect of pre 
venting the charge from travelling evenly 
through the retort, particularly in the case 
of a vertical retort, and also obstructs the 
passage of the steam and gaseous distillates. 
In most cases this binding effect can be over 
come by raising the temperature of the steam 
but it has been found in practice that the use 
of steam Superheated above 500° C. is attend 
ed with other inconveniences. It has also 
been found that in the case of some highly 
bituminous fuels the sticking action is not 
altogether eliminated even at the highest 
practicable Superheat temperatures. 

It is now found according to this inven 
tion that a more efficient distillation is pos 
sible with the use of less steam and at a lower 
temperature if a certain amount of additional 
heat be generated within the retort itself by 
the addition to the heated steam of a regu 
lated amount of air so as to cause the combus 
tion of a limited proportion of the fuel with 
in the retort. The present invention com 
prises, therefore, a low-temperature fuel-dis 
tillation process in which steam is passed 
through the fuel in a retort, characterized by 
supplying a regulated amount of air to the 
fuel in addition to the steam, and preheat 
ing the steam or the air or both so that the 
mixture of air and steam is raised to a tem 
perature about at or above the ignition tem 
perature of the fuel. 
In place of steam it may be possible to em 

ploy other heating medium, such for exam 
ple as an inert gas, and the term “steam’ 
where it occurs in such connection through 
out the specification, is to be understood as 
meaning any suitable heating or heat-con 
veying medium. Similarly, instead of using 
atmospheric air, oxygen or an oxygen-con 
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taining medium may be substituted, and the 
term "air also, although used for brevity, 
is to be understood as including other sources 
of Oxygen which may be found desirable for 
promoting partial combustion of the fuel. 
The air is preferably admitted into the low 

er end of a vertical retort at a position therein 
above that at which the coke will collect 
before it is discharged from the retort and 
thus the air is prevented from coming into 
contact with the massed hot coke thereby 
eliminating as far as possible any chance of 
igniting the coke. 

It is well known in the operation of gas 
producers to blow in a mixture of air and 
steam below the fuel bed. In such appara 
tus however the object is to obtain as nearly 
as possible, complete gasification of the fuel 
leaving Only ash to be extracted, and at the 
same time to generate the maximum quan 
tity of gas of the highest calorific value. In 
the Operation of Such apparatus the propor 
tion of air to steam varies from about 5:1 to 
3: 2.5 according to the nature of the pro 
ducer process, but in such processes combus 
tion of the retort charge has always been 
commenced by lighting a fire in the producer 
and blowing it with air to heat up the fuel thoroughly. 
The present invention does not contemplate 

the use of such quantities of air as will bring 
about combustion of more than a very smail 
portion of the fuel in the retort, say from 
2-4%. If more than this becomes consumed 
the temperature within the retort will be un 
duly raised and the quality of the distillates 
impaired. 

It was at first thought that the quantity of 
air necessary to produce such a small fuel 
consumption would be insufficient, o maintain 
Such combustion, but it has been found that 
it is maintained provided that the steam or 
air or both admitted to the fuel are preheated 
before admission to the temperature above 
referred to. 
In general terms the temperature of igni 

tion of coal for example, is between 400° 
450° C. so that it will be necessary in carry 
ing out the process to preheat the steam or air 
or both so that the mixture of steam and air 
is at least at a temperature of 400° C. and 
preferably to 450° C. to ensure the requisite 
combustion. 
In one convenient form of apparatus for 

carrying out the present invention as applied 
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to a vertical retort, there is provided in conn 
bination, means to supply steam and air to 
the interior of the retort and preheating 
means for the steam or the air or both. 
One construction of apparatus embodying 

the features of the invention will now be de 
scribed by way of example only with the aid 
of the accompanying drawings, in which 

Figure i shows somewhat diagrammatical 
ly a vertical section through the lower-end of 
a retort, on the line:1-1 of Figure 2, and 

Figure 2 is a section on the line 2-2 of 
Figure . . . . -: . . . . . . . . . . . . . . . . . . . . . . 

... Like reference numerals indicate like parts 
in both figures of the drawings.: 
Steam is: admitted, in the usual manner 

through the transversely, arranged steam 

30 
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pipes 10; the steam passing out therefroin 
through orifices spaced at intervals along the 
sides of the pipes. Below the pipes 10 the 
retort is formed with a hopper-like chamber 
having discharge outlets 11. The coke col 
lects in the chamber prior to its transference 
to trucks or other conveyors, on which it is 
removed is; ; ; . . . . . . . . 
;: Air-admission pipes 12, and 13 are also ar 
ranged transversely of the retort above the 
steam-pipes 10 and below coke extractor de 
vices. Such as colke extractor rollers 14. Al 
ternatively the air-pipes, 12 and 13 may be 
situated above the coke extractor rollers in or 
der to maintain the combustion, ZOne Well 
above, said rollers and so protect them from 
the effect of the high;temperature. . The air 
admission pipes are grouped in pairs side by 
side, a pipe 12 and a pipe 13 being shown in 

; , , . : 

each pair. All the pipes 12 and 13 are sup 
plied; with air from a single mail 15 and con 
trolcocks, 16 are provided to regulate the sup 
ply of air to each of the pipes. . . . 
One pipe; of each pair is formed with lat 

erally discharging orifices at intervals along 
its length and on both sides of it for a portion 
only of its length. As will be seen from Fig 
ure 2, the pipes 12 are each formed with ori 
fices extending cover half, the length. of the 
pipe. The companion pipe. 13 is similarly 
formed with discharge : Orifices, along only 
that portion of its length corresponding to 

t the portion of the pipe 12 which is imper 
forate. Thusby, means of the control. cocks 
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air may be admitted to any desired portion of 
the retort and regulation thereby obtained so 
as to control, the combustion within the re 
tort., Generally all the pipes 12 and 13 will 
be supplied with air and the control cocks 
-Will only need to be operated to adjust for 
any unequality in combustion which may oc 
Cl. . . . . . . 
a: It is preferable to preheat both the steam 
and the air to the temperature required, in 
which case the main 15 will be understood as 
leading from an air-heater. So that hot air is 
supplied to the main. Similarly also, the 1. 
steam-pipes 10 lead from a Superheater, but a suitable moderate temperature the requi jis 

superheated steam 
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as air heaters and steam superheaters are 
known in themselves there is no need to illus 
trate them in the accolipanying drawings. 
The present invention has the following ad 

Vaintages: . . . . . . 
(l) The temperature of the superheated 

steal): inced, not, generally Speaking, exceed 
that necessary to raise the teinpei'ature of the 
mixed steann and air above 450° C. 

(2), Any desired distillation tenpei'ature 
may be obtailed by admitting hole, or less 
air and thus increasing or decreasing the coln 
bustion. This will enable the range to be ex 
tended of coals which may be used, as coals 
which require relatively high temperatures 
cannot be conveniently distilled with pure 
steam distillation. 

(3) The quantity of stem used. With pure 
stealin, distillation, amounted to. sole i ib. per 
1 lb. of fuel distilled. When sing aii' in the 
pl’Oportion, for exalaple, of in of air to 7 of 
steam, the quantity of steam per lil). of fuel 
will be: reduced to between ... and .6 lbs. By 
Substituting a certain percentage of air for 
steam tile total cost of providing the gaseous 
heating medium for the retorts is thus coin 
siderably. 'educed. . . . . . . . . 

(4) The heat, generated in the retort by the 
partial, combustion of the fuel undergoing 
distillation, is utilized at about 100 per cent. 
efficiency since it is generated in the retort it 
Self. . . . ; : . . . . . . . 

. (5) The volume of the gases passing 
through the Fetort is increased when air is 
used, whereby the oil vapou's are more 'apid 
ly carried away with less risk of condensation 
and re-distillation, and the fuel is lore uni 
formly carbonized... . . ' 
... (6) When using air and steam with conse 
quent partial combustion, in the retort, it is 
found that, the retort, gases are at a higher 
temperature; than pl’eviously possibie with 
pure. Steam distillation. The result of this 
is that it is now possible to extract the coal 
dust from the letort gases by means of a cy 
clone dust, extractor. It has been found that 
With the highel, temperatures the clust can 
be extracted without any appreciable loss of 
oil. When using steam alone. a conside able 
quantity of oil was extracted witi the dust, 
and the Subsequent separation of the oil and 
dust presented inconveniences. Since using 
the air and steam method of working, the 
oils are, very much more free from dust and 
appear to be of better quality. : ' . . . . 

It will be understood that, though the in 
vention has been described in detail with ref 
!erence to the addition of air to steam, the 
method is equally applicable in the case of 
heated gaseous heating media other than su 
perheated Steam. For example, instead of 

(which operates Substan 
tially only as a carrier of heat to the fuel), any 
other inert gas might be used and heated to 
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site higher distillation temperature within the 
retort being obtained by the admixture with 
the inert gas of the correct proportion of air 
or oxygen to cause the requisite combustion 
within the retort. The inert and active gases 
might be heated to or above the ignition ten 
perature of the fuel either separately or to 
gether. 
The invention may be ca'ried out in many 

ways, the apparatus hereinabove described in 
detail being an example only of one fol'm 
that has been found suitable in practice. 
What I claim as my invention and desire 

to secure by Letters Patent is:-- 
1. A process for low temperature distilla 

tion of carbonizable solid fuel for the recov 
ery of highly volatile oils and the accom 
panying partial carbonization of the remain 
ing fuel without gumming, which comprises, 
partially carbonizing the material by passing 
steam and atmospheric air in regulated 
amounts to an enclosed body of the fuel, hav 
ing one component of said fluid medium pre 
heated to a temperature such that the ten 
perature of the mixture of steam and air 
while being injected is at least as high as the 
temperature of ignition of the fuel, whereby 
a portion of the fuel is ignited, and having 
the quantity of atmospheric air thus admit 
ted limited to that necessary for the combus 
tion of a small percentage only of the en 
closed body of fuel. 
2. A process for low temperature distillation 

of carbonizable solid fuel for the recovery 
of highly volatile oils and the accompanying 
partial carbonization of the remaining fuel 
without gumming, which comprises, partially 
carbonizing the material by passing steam 
and atmospheric air in regulated amounts to 
an enclosed body of the fuel, having the steam 
which is injected preheated to a temperature 
such that the temperature of the mixture of 
steam and air while being injected is at least 
as high as the temperature of ignition of the 
fuel, whereby a portion of the fuel is ignited, 
and having the quantity of atmospheric air 
thus admitted limited to that necessary for 
the combustion of a small percentage only 
of the enclosed body of fuel. 

3. A process for low temperature distilla 
tion of carbonizable solid fuel for the recoy 
ery of highly volatile oils and the accompany 

3 

ing partial carbonization of the remaining 
fuel without gumming, which comprises, par 
tially carbonizing the material by passing 
steam and atmospheric air in regulated 
amounts to an enclosed body of the fuel, hav 
ing the steam and air preheated to a tempera 
ture such that the temperature of the mix 
ture of steam and air while being injected is 
at least as high as the temperature of ignition 
of the fuel, whereby a portion of the fuel is 
ignited, and having the quantity of atmos 
pheric air thus admitted limited to that neces 
sary for the combustion of a small percentage 
only of the enclosed body of fuel. 

4. A process for low temperature distilla 
tion of carbonizable solid fuel for the recov 
ery of highly volatile oils and the accom 
panying partial carbonization of the remain 
ing fuel without gumming, which comprises, 
partially carbonizing the material by passing 
steam and atmospheric air in regulated 
amounts to an enclosed body of the fuel, hav 
ing one component of Said fluid medium pre 
heated to a temperature such that the temper 
ature of the inixture of steam and air while 
being injected is at least as high as the tem 
perature of ignition of the fuel, whereby a 
portion of the fuel is ignited, and having the 
quantity of atmospheric air thus admitted 
limited to that necessary for the combustion 
of from two to four per cent of the enclosed 
body of fuel. 

5. A process for low temperature distilla 
tion of carbonizable solid fuel for the recov 
ery of highly volatile oils and the accom 
panying partial carbonization of the remain 
ing fuel. Without gunming, which comprises, 
partially carbonizing the material by passing 
steam and atmospheric air in regulated 
amounts to an enclosed body of the fuel, hav 
ing one component of said fluid medium pre 
heated to a temperature such that the temper 
ature of the mixture of steann and air while 
being injected is at least as high as the tem 
perature of ignition of the fuel, whereby a 
portion of the fuel is ignited, and having the 
quantity of atmospheric air thus admitted 
limited to that necessary for the combustion 
of less than five per cent of the enclosed body 
of fuel. 

In testimony whereof affix my signature. 
EDMUND GEORGE WEEKS. 
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