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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 Hable 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 hag the effect of pre-
venting the charge from travelling evenly
through the retort, particularly in the case
of a wvertical 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 vetort. The present invention com-
prises, therefore, a low-temperature fuel-dis-
tillation process in which steam is passed
thirough the fuel in a retort, characterized by
supplyirig 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 o 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 small
portion of the fuel in the retort, say from
2-4%. . Tf more than this becomes consumed
the temperature within the retort will be un-
duly raised and the quality of the distillates
impaired. ‘ ‘

1t was at first thought that the quantity of
air necessary to produce such a small fuel
consumption would be insufficient to 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 teinperature 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 com-

* bination, means to supply steam and air to

'

the interion of the retort and preheating
means for the steam or the air or both.

One construction of apparatus embodying v
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 Lishows somewhat diagrammatical-
Iy ar vertical section through the lower end of
a-retort; on the line I—1 ot Figure 2, and

I‘wure 2 1s a section on Lhc llnc 2—9 of
Figured.- :

Like 10101“01& numera Is 1ndlcate hl\e palts
in‘koth ﬁo ures ofthe deawings.

CSteam s admitted: 1n the usual manner

- threugh the. transversely: ;arranged. steam-
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.each pair.

pipes =105 the. steam: passing out therefromn
through orifices.spaced-atintervals along the
sides of the pipes. -=Below:the pipes 10 the
retort is formed with a hopper-like chamber
having discharge outlets 11.. The-eoke col-
Iects in.the chamber prior to its transference
totrucks or other conveyms on \vh1ch it 1s
removed: i

A1r~adm1<s1on pipes 12, and 13 are also ar-
mnged‘transvusely 0f the retort ubove the
steam-pipes 10.and below coke extractor de-
vices. such as:coke extractor rollers 14. « Al-
ternatively thetair-pipes.12 and. .13 may be
situated above theicoke extractor rollers in or-
der to maintain the combustion zone well
above:said. vellers and-so:protect them from
the effect ofithe high:temperature. - . The air-
admission:pipes are grouped in pairs side by v
side, aipipe 12 and a-pipe.13 being shown in
- All the pipes 12 and 13 are sup-
pliedswith-airfrom:a single main 15 and con-

SR

* trobcocks:16-are provided toregulate the sup-

p’l'y:of airto-eacl of the pipes.

:One piperof eachipair is formed. with lat-
ually discharging orifices at intervals along
itslength zmcl on both sides of it for.a por uon
only oFits length. - s-will be seen from Fig-
ure 2, the pipes 12 are éach formed with ori-
fices extending ;over-half the length of the
pipe.:l The .companion pipe. 13 is similarly
formed with discharge: orifices .along only

- that portion of its:length corresponding to
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the-portion:of the pipe 12 which is imper-
Thus by means of the control.cocks
airmay be admitted to-any desired portion of
the retort and regulation thereby obtained so

ag-to:control. the -combustion within the re-
tort. Generally all the.pipes 12 and 13 avill
be-supplied.with air
-will-only mneed to be eperated to adjust for
any unequahty mn combustlon which may oc-

and - the-control cocks

cur. ¢
It ds preferable to preheat both the steam
and the air to the temperature required. in

R

which:case the'main 15 will.be understood as
zleachmr fronian -air- heater:so:that hot
- supphed to the main.

air is
‘Similarly also, the
steam-pipes 10 lead from a superheater, but

1,681,450

as air heaters and steam superheaters are
known in themselves there is no need to illus-
trate them in the accompanying drawings.

The present invention has the iu],l(m*mg ad-

amaoua.

(l) he temperature of the superheated
steam: need.not, generally speaking, exceed
that necesszu"y to raise the temperature of the
mixed steam and.air above 450° C,

#(2) JAny desired  distillation temperature
may be obtaized by admitting more or less
alr and thus inczeasing ordecreasing, thg, com-
bustion.  This will enable the 1 range to be ex-
tended . of coals which may be used, as coals
which require relatively high temperatures
cannot . be, conveniently distilied with pure
steam distillation. " ,

0 Ny, .3 4- HENR ~ MR

+(3) The quantity of steam used.with pure
steam, distillation Amomue@ to.some 11D, per
11b. of fuel (mtlllod When us air in the
proportion, for example, of & of air to 7 of
steam, the quantity of steam per 1 b, of fuel
will bereduced fo between.t and 6 lhs, By
substituting: a ceptain- percentage of air for
steain.the total cost of providing the gaseous
heating medinm for the retorts is thus con-
smluablylcduccd C

(4)" The heat generated in 111L retort 1)\ the
pauml 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 ot the Q,a.xes passing
tl rouc)h the retort is increased when ajr is

used,. \Vhbl(‘b) the oila apomwngn ore rapid-
13 carried s away with less visk of condensation
and re-distillation, and the fuel is more uni-
formly carbonized. . :

-(6) ; When uSlIlQ air and steam w lﬂl comse-
quent partial combustion in the vetort, it is
found that. the retort, gases arve at. a hlgher
temperature; than previously possible with
pure. steam distillation.. The vesult of this
is that it is now possible fo extract the coal
dust from the retort gases by means of a ¢y-
clone dust, extractor. It has been found that
witly the higher, temperatures the dust can
be extracted 1vthout‘ any appreciabie loss of
oil. . When using steain alone.a considerable
quantity of:oil was extracted with the dust,
and the subsequent separation of the oil and
dust presented inconveniences. Hince using

the.air and steam method. of working, the

oils-are very much more free from dust and

appear to be of better quality.
Tt will: be understood that thgmoh the . in-
vention has been deseribed in de ,(ul with ref-

ierence to the addition of air to steam, the

method 1s.equally applicable in the case of

heated gaseous heati ting media other than su-

pelheated steamn,. Tor example, instead of

-superheated steam (which operates substan-

tially only as a carrier of heat to the fuel) any
other inert gas nnnht be nsed and heated to
a suitable moderate temperature the requi-
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sitehigher 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 tem-
perature of the fuel either separately or to-
gether.

The invention may be carried out in many
ways, the apparatus hereinabove deseribed in
detail: being an example only of one form
that has been found suitable 1n practice.

What 1 claim as my invention and desire
to secure by Letters Patent 1s:=—

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 alr 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 tem-
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.

9. A process forlow 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 neécessary 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 recov-
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 o 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 tuel without gumming, which comprises,
partially carbonizing the material by passing
gteany 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 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 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 mixture 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 less than five per cent of the enclosed hody
of fuel.

In testimony whereof I affix my signature.

EDMUND GEORGE WEEKS.
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