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Fo ale whom Al whay concern: above the temperature of about 1100° ¥.),

e it lnown that I, ¥owarp P. Swowpen, | depends the amount 01" steam and {'Glldﬂl{l—*
5 citizen of the United States, residing at uL siable matter that can be convm‘ter{ mto nxe
s08eph, 0 {he county of :‘é. Q ia,ﬂar and | gas.
State of Missourt, have 1111 ited ce: rtain New { am aware that attempts have been made
sad useful Improvements in {"' as-1 Of‘uc@ruj to convert ‘t ne condensable vapors and vola-
of which tha following 1s a specification. tile matter {rom the top zone of generators

Thig é:},mm'i:im_ relates 10 & new and im- | into a fix el gas by conveylng {(he same
proved apparatus for making what is known | through pipes or « aﬂduim and remtroducing
28 p:.o(h:t, COT gas, & pr oUue ::;Nflf@d by con- them intc the combustion zone of the Zen-
verting hydrocarbon compounds, more es- | erator; bui so far as I am aware & serious
i}@ﬁﬁily BENY - #'1};'},5&1,1?3{115& and hl‘hd‘”hlﬂ’)ﬂﬁ fault hlt herto inhering in such methods of
cosls, dgnite, and pest, into 2 Gixed pas suii- pwi-ﬁuu e has been the failure t¢ mamtain
abls for power and other commercial pur- | tnem at & sulhciently hwa temperature 311(1
poses ) s the main object of the ﬂ}“ﬂﬂbi{}'f‘“ the conse equent lmbmty of sueh vapors and
18 bo wrovide an improved means whereby | volatile matler m condense prior to their re-
BUCh :.m*-r*nmhhh may be “ﬁwerwd mete | introduction and conversion. -
simply, completely and efficies m v than nas An impm tant feature of my preseni Inven-
heretofors been possible with known forms | tion, therefore, resides in the means ! employ
of appa: ::1.1';13.5 ' | Tor nmmtammg such condensable vapors dl}.d
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L:,uuj%tmg_) these m@du S f@ a femperature
of whout 1100° ¥. during their conversion

into 5 fixed g T8

When aticospheric aiy 18 used to furrnush

the ¢ xygen fft..-i the combustion of carbona-
Ceous hu‘n 1w steam is added thereto, the
OXYIen 2 i?l iwdl ogen of which the latter is
COIPOSEG DECOMes &msmm efl at high tem-
veratures, the oxygen thus .,a,mt@d COm~
j,j

with some of the m‘f*bﬁﬂ, forming an
il SUpp ]3* of carbounic vxid, and the
hydrogen enriches the Arst prod-
{mai} iim: and thus reduces ihe
},{um Lla_}:ﬂ {;, diluent m&mmm in the
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volatile malter at a temperature consider
N l'f" above the condensing point prior
their reintroduction to the combustion zone
and their conversion into a fixed gas theremn.
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bh present invention by hLirst passing &m oy
alr and s steam, 1mugh o1: incandoscent car-
honsceous fuel and subsec
the produets of a‘ﬁlﬁb&mi{jﬂ tm‘{ ug_f- INCATL-
descent fuel in order to give a fixea character
thereto, vel so far gs 1] cnow, this has never
neen gucmsmfuhy ACC @mphﬁhed owing (1) to
the condensing of the first }de ots of distil-
iation "m“ r to reintroduction to the incan-
descent fuel; or (2) through lack of proper
control of the direction of flow of the gases
and volatile matter; resulting either in the
diversion of the first products of combustion,
unconverted into a fixed gas, into the de—
livery condut for fhe latter or the diversion
of the fixed gases from their proper and in-
tended course of travel into the patn of

travel of the m‘lgmal supply of oxygen and

ﬂydloﬂen
In order that my present invention may
be the more readily and fully ynderstood, I
have herein illustrated an apparatus em-
bodying the principle thereof in an approved
mechanical form, which apuamuus 15 fully
a,h@“*u i the aucomnaﬂwng drawings, 1in
which,—
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hrough the main intermediate portion of the
furnace; Kig. 3 is a top plan view of the
sate, ol al enlarged scale, more particulariy
showing the arrangement of the steam pipes
and poke-holes; Fig. 4 is a horizontal sec-
tional view on the line 4—4 of Fig. 1; Fig. 5
is a vertical sectional detail of the nozzle
through which air or air and steam 1s mtro-
duced to the furnace from below; and Kig. 6

is a detail of the steam and air supply for the

outer or annular lire through the reéniry
conduits {rom the top of the producer. |
Referring to the drawings, 10 designates a
foundation of conerete or other suitable ma-
terial on which the generator is erected, and
11 designates the main body or furnace of the
cenerator constructed, as usual, of highly re-
fractory fire-reststing material.  This latter
rests upon a suitable base 12 erected on the
conerete or other foundation 10, within which
latier is o basit 13 to accommodate a water-
seal surrounding the base of the generator,

said basin also constituting an ash bed m
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whicli rests an ash colwnn indicated at 14
immediately beneath and supporting the fuel
column. That portion of the imterior of the
furnace body immediately above the ash
column is designed to support a body of -

andescent fuel, the central portion at least
of which consists of some form of carbona-
ceous compound, preferably some kind of bhitu-
minous or similar coal from which the car-
Donaceous elements of the gas to be produced

are obtained.

mbedded in the foundation 10, and prel-
erably surrounded by an insulating pipe 15,
is a pipe 16, through which 1s passed alr, ov
steam, or both together, for supporting com-
bustion of the fuel in the eenerator. This
pipe 16, with 1ts surrounding and insulating
pipe 15, extends upward through the ash
columi coineidently with the axial center ol
the cenerator, being preferably surrounded
by o thick conerete insulation 17 (Fig. 5); andd
terminates in a suitable apertured cone-
shaped deflector nozzle 13 desigiied to dis-
perse and spray the incoming alr or air and

steant, so that the same may enter the super-

posed body of fuel m =2 thoroughly eom-
mingled and finely divided and distributed
state. IFor this purpose the nozzle may be
provided with an annular series of lateral
apertures 19, and 1ts cap or cover with ob-
lique apertures 20, above which latter may
be :z.ppllim.[ a dellecting cap or hood 21 serv-
ing to disperse in radial directions the ob-
lique jebs discharged through the apertures
20, and to protect the escape a yertures from
clogging. = |

22 indicates the intermediate or central
portion of a body of incandescent fuel, and
23 indicates the surrounding or annular por-
tion of the fire. In practice the portions 22

a

i el

and 23 mayv, aud commonly will, consist of a

single body of incandescent fuel; but as &

1 the outer oriannular f.

887,860

matter of fact the central and surrounding
annular parts of the body of fuel constitute
in offect two distinet fires having independ-
ent functions; for which purpose the central
portion must be of some carbonaceous gas-
producing fuel; while the outer or annular

portion need only be of a combustible ma-

terial capable of maintaining a degree of
heat (1100° I, or higher) sufficient to convert
the distilled hydrocarbons and volatile prod-

70

76

ucts generated by the central fire into a fixed

oas.

Embedded i the walls of the generator at
intervals thercaround are vertical conduits
24 which conduits open at their upper ends
into the chamber of the generator shghtiy
above the upper surface of the fuel, and at
their lower ends open into 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 witi
the conduits 24, within .which vertical
grooves are inserted pipes 26 the lower eiuds
whereof extend somge distance 1mto the con-
duits 24, as best shown in Fig. 2. These
pipes are for the purpose of admitting super-
heated steam to form a strong suction in the
conduits 24 for the purpose of drawing the
producets ot combustion irom the central pot-
tion 22 of the incandescent fuel, and also to
supply oxygen for su jp}mrtiug; combustion m
the outer or annular fire 23, said steam pipes
26 being connected at their upper emis by
suitably valved couplings 27 to an annular

steam pipe 28, which latter is supplied from

steam supply pipe 29 indireetly through su-
perheating means herein showi as consisting
of pipes 30 extending from the top of the
generator nearly to the bottom of inclosing
tubes 31, said pipes 30 being conneeted to
the steam supply pipe 29 and its branch 207
and the tubes 30 being connected through
valve-contretled branehes 31 with the aunu-
lar distribusing pipe 28, 1 will be scen that
by virtue of this arrangement the steam
from the ori@€pl source of supply passes
nest through the pipes 30 and tube 31 which
depend into the combustion chamber of the
ceneraror, and is therehy superheated prior
fo its introduction to the condulls 24, Sur-
rounding the steam-pipes 26 T may also have
envelopmg air - pipes 267,
valves 26" (see Fig. ¢) for the purpose ot 1n-
troducing air along with the steant for the
purpose of the better supporting combustion
| AN 2.
Kmbedded in the wall of the generator be-
tween the planes of the upper and lower sur-
faces of the fire, is an annular conduit 32 de-
sivned to receive and earry ofl the fixed gas
from the outer aunular fire, for which pur-
pose the conduit 32 has a series of 1nner ra-
dial ports 33 opening through the mmner sur-
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radial ports 33 extending to the outer sur-
{}1 the gener ,&mr wall and cover Jd a’;
caAps 39, 80 as to constituie
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ing the shrinksge of the fuel body, and leak-
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presens invention, but the principal parts
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1100° ¥., are converted into a fixed gas,
which is drawn off to the point ol storage or
consumption through the ports 33, conduits
32, and outlet 36. It should be observed as
constituting an important result secured by
the apparatus of the present invention that
the reéntry conduits 24 are, by virtue of
their position in the generator, maintained at
such a high temperature (above 350 If.) as
to prevent lowering ol the temperature of
the products of . distillation therethrough
below that point, whereby condensation of
such products of distillation or any part
thereof is prevented. The discharge of the
fixed gas through the ports 33, conduit 32,
and discharge branch 36, is insured by reason
of the induced draft and the shorter path be-
tween the lower ends of the reéntry conduits
24 and the ports 33 as compared with the dis-
tance between the lower ends of sald reéntry
conduits and the central zone of the fire body
through which the original air and steam are
passing.

I do not herein clainy the novel method of
making producer gas hereinabove disclosed
and. typically carried out by the apparatus
deseribed, since the same forms the subject-
matter of a companion application [iled con-
currently herewith, Berial No. 351,705.

I clanmn:

1. In a gas producer, 3 generation chain-
ber adapted to contuin a body of incandes-
cent fuel and provided with one or more re-
entry ducts formed wholly in the walls there-
of located opposite said body of fuel, 10 com-
bination with means for introducing and

forcing an initial oxygen-bearing agent to.

and through the central zone of saul fuel
body, substantiaily as described.

9. In a gas producer, a generation cham-
ber adupted to contain a body of meandes-
cent fuel and provided with a plurality of re-
entry duets forined in the walls thereof lo-
cated opposite said body of fuel, and also
provided with an annular eduction conduit
located between the upper and lower ends of
said reéntry ducts and having lateral ports
communicating with the interior of swid gen-
eration chamber between the upper and
lower surfaces of said fuel body, in combina-
tion with means for introducing and forcing
an oxyeen-bearing agent to and through the

central zone of said fuel body, means for n-

ducing the return of the gaseous products of
cornbustion and distillation to the body ol
incandescent fuel through said reéntry ducts,
and means for inducing the passage ol said
aaseous products of combustion and distita-
tion through the cuter zone of said body ol

incandescent fuel and said eduction conduit, |

substantially as deseribed.
3. In u gas producer, a generation cham-

i

[ | -
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oduction conduit embedded in the

E— — T

——mLmrs —— —

- ———

487,860

ber adapted to contain a body of incandes-
cent fuel and provided with a plurality of re-
entry ducts formed in the walls thereol lo-

- cated opposite said body of fuel, the upper

ends of said ducts opening into the genera-
tion chamber slichtly above the upper sur-

tace of the fuel and their lower ends 0j ANINY
. oY

thereinto slichtly above the bottom of said

fuel, in combination with steam pipes ex-

tending into said reéntry ducts from their
apper ends, and air pipes also extending mto
said resntry ducts, one of said air and steamn
pipes . surrounding the other whereby -
jected steamn entrains air, substantially as
described. _ - |

4. In a gas producer, a generation cham-
ber adapted“to contain a body ol incanuoes-
cent fuel and provided with a plurality of re-
entry ducts formed in the walls thereot op-
posite said body of fuel and with an annular
ocduction conduit embedded in the walls

thereof and having lateral ports opening into
' said generation chamber opposite said fuel

body-and between the upper fud lower ends
of said reéntry duets, in combination with a
ring-shaped member having a downwardly
swonvergent inner stirface set in the walls of
the cenerator in the plane of the upper sur-
face of the fuel to counteract shrinkage of
the latter and prevent leakage of the prod-
uets of combustion between the fuel body
and the walls of the generator, substantially
as described.

5. Tn a gas producer, a generation cham-

ber adapted to contain a body of incandes-

cent fuel and provided with a plurality of re-
entry ducts formed in the walls thereof op-
posite sald body of fuel and with an annular
ralls
thereof and having lateral perts opening into
said generation chamber opposite said fuel

hody and between the upper and lower ends.

of suid reéntry Jducts, in combination with a
delivery nozzle for an oxygen-bearing ie-

dium located centrally of and beneath said

fuel body, said parts being so proportioned as

to provide o shorter path for the oxygen-
hearing medium from said delivery nozzle to

said delivery nozzle to the lateral ports of
saidd annular eduction conduit, and aiso to
provide a shorter pathof travel for the pro-
duets of combustion and distillation from the
lower ends of said reéntry duets to saiud lat-
eral ports of the annular eduction :condult
than from the lower ends of said reéntry
duets to the upper suiface of the fuel, sub-
stantially as deseribed.
| LKDWARD P, SNOWDIGN.
Withesses: |
Samurn N. PPoND,
COnas. AL Harvey,

the upper surface of the fuel body than from
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