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To all whom 1t may concern:
Be it known that I, Epwarp P. SNOWDEN,
a citizen of the United States, residing at St.

" Joseph, In the county of Buchanan and
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State of Missourl, have invented certamn new
and wuseful Improvements in Methods ol
Making Producer-Gas, of which the follow-
Ing is a specification.

This invention relates to a novel and 1m-
proved method of making what 1s known as
producer gas, a product created by convert-
g hydrocarbon compounds, more espe-
cially semi-anthracite and bituminous coals,
lignite, and peat, into a fixed gas suitable Tor
power and other commercial purposes; and
the main object of the present invention is
to effect the conversion of such compounds
more simply and completely than-has here-
tofore been possible.

It is well known that when carbonaceous
fuel is burned with oxygen, carbonic acid gas
is produced; and that when the latter 1s
passed through a mass of mecandescent car-
bon, it is converted into carbonic oxid. 1tis
also well known that the products of distilla-
tion arising from the combustion of carbo-
naceous fuel containing a considerable per
cent. of volatile matter will condense unless
they are maintained at a temperature of
above 350° F., and that it requires about
1100° F. to convert these products mto a
fixed gas.

The present invention contemplates main-
taining the products of distillation at all
times during the process above 350° K., so as
to prevent any condensation of the hydro-
carbon products; and it also contemplates
subjecting these products to a temperature
of above 1100° ¥. during their conversion
into a fixed gas.

When atmospheric air is used to furnish
the oxygen for the combustion of carbona-
ceous fuel, and steam is added thereto, the
oxygen and hydrogen of which the latter
is composed becomes dissociated at high
temperatures, the oxygen thus liberated
combines with some of the carbon, forming

an additional supply of carbonic oxid, and’

the dissociated hydrogen enriches the first
products of combustion and thus reduces
the relative proportion of diluent nitrogen mn
the resultant compound. Upon the degree
of heat at which the steam and condensable
products are injected 1nto the incandescent
fuel, (and the sensible heat available over
and above the temperature of about 1100°

!

'

F.), depends the amount of steam and con-
densable matter that can be converted 1nto
fixed gas.

I am aware that attempts have been made
to convert the condensable vapors and vola-
tile matter from the top zone of generators
into a fixed gas by conveying the same
through pipes or conduits and reintroducing
them mto the combustion zone of the gener-
ator:; but so far as I am aware a serious fault
hitherto inhering in such methods ol pro-
cedure has been the failure to maintain them
at a sufficiently high temperature and the
consequent liability of such vapors and vol-
atile matter to condense prior to their remn-
troduction and conversion.

An important step of my present process,
therefore, resides in maintaining such con-
densable vapors and volatile matter at a tem-
perature considerably above the condensing
point prior to their reintroduction to the
combustion zone and their conversion mto a
fixed gas therein.

While it has heretofore been proposed to
produce such a product as contemplated by
the present invention by first passing air, or
air and steam, through an incandescent car-
bonaceous fuel and subsequently repassing
the products of combustion through mcan-
descent fuel in order to give a fixed character
thereto, vet so far as I know, this has never
been successfully accomplished owing (1) to
the condensing of the first products of distil-
lation prior to reintroduction to the mcan-
descent fuel; or (2) through lack of proper
control of the direction of flow of the gases
and volatile matter; resulting either mn the
diversion of the first products of combustion,
unconverted into a fixed gas, into the deliv-
ery conduit for the latter, or the diversion of
the fixed gases from their proper and intend-
ed course of travel into the path of travel of
the original supply of oxygen and hydrogen.

In order that my improved process may be
the more readily and fully understood, 1 have
herein illustrated a form of apparatus well
adapted for the carrying out of the said proc-
ess, the construction and mode of operation
of which I will now describe. Said appara-
tus is fully shown in the accompanying draw-
ings, in which,—

Figure 1 is a central vertical sectional view
on the line 1-—1 of Fig. 4 through the com-
plete apparatus; Fig. 2 is an enlarged verti-
cal sectional view on line 2—2 of Hig. 4
through the main intermediate portion of the
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furnace; Iig. 31s a top plan view of the same,
on an enlar ed scale, more particularly show-
ing the armncrement of the steam pipes and
poke-holes; 1*10 4 18 a horizontal sectional
view on the line 4—4 of T 12. 1; B1g. 51s a ver-
tical sectional detail of the nozzle through
which air or air and steam is mtroduced to

the furnace {rom below; and Fig. 6 1s a detail
of the steam and ailr supply for the outer or

annular fire through the reéntry conduits
from the top of the producer.

Referring to the drawings, 10 designates a
foundation of concrete or other suitable ma-
terial on which the generator 1s erected, and
11 designates the main body or furnace of the
generator constructed, as usual, of highly re-
fractory fire-resisting material. This latter
rests upon a suitable base 12 erected on the
concrete or other foundation 10, within which
latter 1s a basin 13 to accommodate a water-
seal surrounding the base of the generator,
said basin also constituting an ash bed in
which rests an ash column indicated at 14
immechately beneath and supporting the fuel

column. “T'hat portion of the interior of the
furnace body immediately above the ash col-
umn is designed to support a body ol incan-
descent tuel the central portion at least of
which consists of some form of carbonaceous
compound, preterably some kind of bitumi-
nous or similar coal from which the carbona-
ceous elements of the gas to be produced are
obtained.

Embedded in the foundation 10, and prel-
erably surrounded by an insulating pipe 15,
1s a pipe 16, through which 1s passed alr, or
stean, or both bODCthGT for supporting com-
bustlon of the fuel in the generator. This
pipe 16, with its surrounding and insulating
pipe 15, “extends upward thr ouﬂh the ash col-
amn coinciden tly with the axial center of the
generator, being preferably surrounded by a
thick concrete insulation 17 (I1g. 5), and ter-
minates in a suitably apertur ed eono-—shapec_
detlector nozzle 18 designed to disperse and
spray the incoming air or air and steam, so
that the same may enter the superposed
body ot {uel 1n a thoroughly commingled and
finely divided and distributed state. TFor
this purpose the nozzle may be provided
with an annular series of lateral apertures 19,
and its cap or cover with oblique apertures
20, above which latter may be applied a de-
ec,tmﬁ cap or hood 21 serving to disperse in
radial directions the oblique ]ets discharged
through the apertures 20, and to protect the
escape apertures irom cloggmﬂ

22 1ndicates the intermediate or central
portion of a body of incandescent fuel, and
23 1ndicates the surrounding or annular POT-
tion of the fire. In pr actice the portions 22
and 23 may, and commonly will, consist of a
single body of mcandescent fuel; but as a
matter of fact the central and smrounde
annular parts of the body of fuel constitute

[o-

|
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in effect two distinct fires having independent
functions; for which purpose the central por-
tion must be of some carbonaceous gas-pro-
ducing fuel; while the outer or annular por-
tion need only be of a combustible material
capable of maintamning a degree of heat
(1100° F. or higher) sufficient to convert the
cdistilled hydrocarbons and volatile products
oenerated by the central fire into a fixed gas.

Embedded 1n the walls of the generator at
intervals therearound are vertical conduits
24, which conduits open at their upper ends
into the chamber of the generator shehtly
above the upper surface of the fuel, and at
their lovwer ends open mto the chamber of the
generator slightly above the plane of the
bottom end of the incandescent body of fuel.
The walls of the generator above the upper
ends of the conduits 24 are vertically grooved,
as indicated at 25 in alinement with the con-
duits 24, within which vertical grooves are
imserted 1)1]}65 26 the lower ends whereof ex-
tend some dlbtance into the conduits 24, as
best shown 1 i, 2. These pipes are for the
purpose of admitting superheated steam to
form a strong suction in the conduits 24 for
the purpose of drawing the products of com-
bustion from the central portion 22 of the
incandescent Tuel, and also to supply oxygen
for supporting combustion in the outer ov
annular fire 23, sald steam pipes 26 being
connected at their upper ends by smmbly
valved couplings 27 to an annular steam pipe
28, which latter 1s suppled from steam sup-
ply pipe 29 mdirectly through superheating
means herein shown as consmtmﬂ of pipes 30

extending from the top of the oenerator
neaily to the bottom of inclosine tubes 31,
said pipes 30 being connected to the steam
supply pipe 29 and its branch 292 and the
tubes 30 being connected through valve-con-
trolled branches 31 with the annular distrib-
uting pipe 28. 1t will be seen that by virtue
of this arr angement the steam from the origi-
nal source of supply passes frst through the
pipes 30 and tubes 31 which depend mto the
combustion chamber of the generator, and is
thereby superheated prior to 1ts introduction
to the conduits 24. Surrounding the steam-
pipes 26 1 may also have envelopnw a17-
pipes 26%, controlled by valves 26°, (see Fig.
5) for the purpose of 111troducmﬂ 1T alonn
with the steam for the purpose of the better
supporting combustion in the outer or annu-
lar fire zone 23.

Embedded 1n the wall of the generator be-
tween the planes of the upper and lower sur-
faces of the five, 1s an annular conduit 32
designed to receive and carry off the fixed
oas Trom the outer annular fire, for which
purpose the conduit 32 has a series of mner
radial ports 33 opening through the inner
surface Of the generator at intervals. The
conduit 32 also Thas preferably a correspond-
INg series “of short radial ports 34 opposite
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the radial ports 33 extending to the outer
surface of the generator wall and covered by
suitable caps 35, so as to constitute sight
openings for observing the condition ot the
fire, poking, etc., at that level. The conduit
32 also communicates at one or more points
with a discharee conduit indicated at 36
Figs. 2 and 4, which latter connects with an
exhaust blower or fan (not shown) whereby
an induced draft is maintained In the de-
livery conduit 32.

The walls of the generator may also be pro-
vided with a series of sight holes 37 covered
by caps 38 and located substantially oppo-
site the normal bottom of the fuel column,
so as to enable the location and condition of
the bottom of the fuel column to be readily
mspected.

In order to counteract shrinkage which
oceurs at the periphery or circumference ot
the fuel column, in case bituminous or similar
fuel is used, and which therefore 1s apt to
produce leakage or short-circuiting of the
products of combustion and volatile matter
at such points, from the top of the fuel col-
umn directly to the radial ports 33, 1 pret-
erably employ an annular member 39 having
a tapering and downwardly convergent mner
surface located opposite the upper surface
of the fuel bedy, so that a comparatively
intimate contact of the fuel body with the
wall of the furnace 1s maintained, notwith-
standing the shrinkage of the fuel body, and
leakaoe at such points is prevented, as will
be more readily understood in connection
with the description of the carrying out of
the process in the apparatus illustrated.

On the upper end of the generator cham-
ber is mounted a fuel feeding device 1ndi-
cated as a whole by 40, the purpose of which
is to feed the coal uniformly and continuously
to the fire beneath. The particular construc-
tion of this fuel-feeding device forms no part
of the present invention, but the principal

5 parts thereof comprise a fuel magazine 40°

containing in its upper portion a hopper 40°
having a central discharge openmg 40° a
vertical axially disposed shaft 409 extend-
ing through the hopper, a rotary distributer
40° secured to the lower end of said shartt
with depending delivery chutes or tubes 40,
a sleeve 40¢ surrounding the shaft 40¢ and
provided with radial sweeps 40" overlying
the distributer 40¢, bevel gears 40' and 405
on the upper ends of the shaft and sleeve, re-
spectively, and a driving pinion 40° on a
shaft 40™ operating said bevel gears, as
shown. An intermediate distributer 40° 1s
also applied to the sleeve above the mam
distributer and first receives the coal from
the hopper; the coal being displaced there-
from by 1nwardly projecting stationary
fingers 40° secured in the wall of the fuel
magazine. This feeding device rests m a

il

which latter is provided with an overflow
pipe 42 leading downwardly into the lower
water seal 13 surrounding the base of the
generator. The top of the generator is fur-
ther provided with an annular row of poke-
holes 43 (Fig.2) covered by removable caps
44 resting in water-seals 45 to prevent escape
of gas at such points.

&S3

70

At 46 is indicated an injector through

which air and steam, either or both, is forced
into the inlet pipe 16, and 47 indicates a
steam pipe through which steam is admitted,
to operate the injector and supply steam
when used.

My improved method of generating pro-
ducer gas when carried out by the apparatus
herein shown and described, is performed in
the following manner. The fire having been
started in the generator, and fuel fed thereto
until an incandescent body of coal 1s pro-
duced substantially between the upper edge
of the ring 39 and the plane of the sight holes
37, air or steam, but preferably the two com-
mingled, is forced through the pipes 16, and
is delivered through the spraying nozzle to
the under side of the fire at the central zone
thereof. By reason of the fact that the dis-
tance from the point of entry, of the air and
steam, to the upper surface of the central
portion of the fire is less than the distance
from said point of entry to the outlet ports 33,
such steam and air follows the shorter path,
by virtue of the lesser resistance offered
thereby, upwardly through the central por-
tion 22 of the incandescent fuel, and rises
above the surface of the central fire i the
form of a mixture of carbonic acid gas, car-
bonic oxid, and the products of distillation
of the coal and other volatile matter given ofl
by the latter. During this time steam having
been turned on through the pipes 26, and air
through pipes 26%, when required, a strong
downward suction or siphoning eflect is
created through the reéntry conduits 24 just
above the fire, and the products of com-
bustion are thus drawn downwardly by such
suction through said reéntry conduits and,
commingled with the steam, or steam anc
air, enter the sides of the outer or annular
fire zone near the bottom of the latter,
through the lower ends of the reéntry con-
duits. The products of combustion and
steam rise through the outer or annular fire
until they reach the ports 33 of the annular
conduits 32 embedded in the wall of the gen-
erator, being drawn toward the latter by the
induced draft in conduit 32, and during this
passage through the annular fire the steam or
steam and air having supplied oxygen to
maintain combustion, the carbonic acid gas 1s
converted into carbonic oxid, and the prod-
ucts of distillation and volatile gases, being
heated toorabove 1100°F., areconverted into
a fixed gas, which is drawn ofl to the point

water seal 41 surrounding its lower end, | of storage or consumption through the ports
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33, conduits 32, and outlet 36.
observed as constituting an important teature

of the present process that the reéntry con-
duits 24 are, by virtue of thelir position i the
generator, maintained at such a high temper-

ature (a :sove 350° K.) as to pzevent lower-

ing of the temperature of the products of
cistillation therethrough below that point,
whereby condensation of such products of
distillation or any part thereof 1s prevented.
The discharge of the fixed gas through the
ports 33, conduits 32, and dlSGha}‘D(} branch
36, 13 insured by reason oi the induced draft
and the shorter path between the lower ends
of the reéntry conduits 24 and the ports 33
as compared with the distance between the
Jower ends of said reéntry conduits and the
central zone of the fire body through which
the original awr and steam are passing.

The 2 apparatus herein shown and deseribed
1s not claimed in the present application, but
forms the subject~-matter of a companion ap-
plication filed concurrently herewith, Serial
No. 351,704.

I claim:

1. A method of converting hydrocarbon
compounds into a fixed gas, which consists in
maintaining a body of fincandescent fuel hav-
Ing a centrs al zone and a surr ounding annular
zone,passinganoxygen-bearingag ent thr ough
one of said Zones, and thence conductmo the
cases and volatile products thus genet rated
under a temperature suilicient to prevent
condensation mto and through the other of
sald zones, whereby the carbon dioxid 1s con-
verted imnto carbon monoxid and the conden-
sable products of distillation are converted
Into a fixed gas, substantially as described.

2. A method of converting hydrocarbon

compounds into a fixed gas, which consists in |

feeding fresh fuel onto a body of incandescent
fuel, SllllLllt&ll@OUbly passing air and steam
through the central zone of said body of 1n-
candescent fuel, thence conducting the gases

1t should be

and volatile products thus generated under a
temperature sulficient to prevent condensa-

tion beneath and throughthe outer zoneofsaid
body of incandescent iue] whereby the car-
ben dioxid 1s converted mto carbon monoxid

ancd the condensable products of distillation
are converted into a fixed gas, substantially
as desceribed. |

3. A method of converting hydrocarbon

- compounds into a fixed gas, which consists 1n

continuously feeding a gas-producing fuel
upon an incandescent bed of the same and
supplying oxygen to eflect combustion or the
fresh fuel by passing air or air and steam
through the central portion of the incandes-
cent mass, drawing off the gases evolved by
the aid of an inducing current and under a
temperature suliicient to prevent condensa-
tion, and then passing such heated gases
through the outer portion of the incandes-
cent mass and collecting the gasproduct upon
their exit therefrom, substantially as de-
SCI‘ibed.

A method of converting hydrocarbon
compounds mto a fixed gas, w hich consists in
continuously feeding a Das—producmo fuel
upon an incandescent body of the same and
supplying oxyegen to effect combustion of the

fresih fuel by passing air or air and steam

through the central portion of the incandes-
cent mass, drawing off the gases evolved in
the zone of contact between the fresh fuel
and the burning mass by the aid of an induc-
inge current andunder a temperature suflicient
to prevent condensation, and then passing
such heated gases thr ouﬁh the outer portion

- of the 111@&11([05:00111; mass without commin-

oling with the oxygen-bearing medium and

| collectmﬂ the gas product upon their exit

ther eimm; Subsmntnlly as cescribed.
EDWALRD P. SNOWDEN.
Witnesses:
SAMUEL N. Poxp,
Cras. A. Harvey
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