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To alt whom it mayconcern: _

. Be it known that Ty GEORGE w. BULLEY residing at
New York, in the county of Kings and State of New
York, hgve invented certain new and useful Improve-
ments in Gas-Producers, of which the following isa full,

- clear, and exact description, such as will enable others

skilled in the art to which it appeﬁsams to make and use

. the same.
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This invention relates broadly to the ploductlon of
combustible gases, but more -especially to apparatus
employed for generating the same.

One of the objects of my invention is to prov1de anew
‘and improved generator for producing gasesof the above

character by the incomplete combustion and dry distil-
lation of coal, wood, peat .or other solid” organic sub-
stances.

Another object is to- prov1de a generator wherein
greater quantities of permanent inflammable gases may
be produced than have heen produced in generators as

‘hitherto constructed.

Amother object is to construct a gas generator of the

_above type from' which may be taken producer gases

and gases of a more permanent and stable character, the

latter being suitable for gas engme work or for analooous

purposes.
“A further object is to provide a generator wherem a

_substantially ¢ontinuous-generation of gas may. be ob-
"tained with a minimum amount of care and. attendance.’

Other objects will be in part obw ious and in part
pointed out hereinafter.
The mventlon accordingly eonmsts in the featuires of

. constructlon, combinations of elements and arrange-
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ment of parts which will be exemplified in thé appara-
tus hereinafter set forth, and the scope of the applica-
tion of which will be indicated in the following claims.

In.the accompanying drawings, wherein is illus-
tratéd one of the various possible embodiments of my
invention,—Figure 1 is a view in vertical section taken
longitudinally of the generator. Fig. 2 is'a sectional
view taken substantially on line a—a of Fig. 1. Fig. 3
is. a horizontal sectional view taken substantially on
line b—b of Fig. 1, looking in a downward direction.
Fig. 4 is a view in elevatlon of the lower portion of one
end of the generator.

-Similar reference characters refer to slmllar parts

throughout the several figures of the drawings:
In the accompanying drawings, 1 represents a furnace
constructed of fire-clay or other highly refmctory mate-

‘rial; one ]eo' 2 of which is preferablyset in an upwardly

mchned posltxon and having unother leg 3 disposed ver-

" tically. . These legs rest upon suitable masonry bases 4

. 'stricted at its lower end and increasing in diameter from
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and5 respectwely The retort or generating chamber 6
is located in leg 2 of the fumace, and is shown as con-

the lower constricted portion toward the upper end,
where it leads into a vertical chamber 7. . Below' t.he

- spent carbonized material or ash which falls therein

| lower end of vértical chamber7 in the present instance is'

provided a receptacle 8 designed to contain water,which
acts both as a water seal and as a medium for quenching

after passing downwardly through said vertical cham-
ber. Au'anged in the bdttom of receptacle 8 in the cen-
tral portion thereof and extendmg upwardly above the

| Jower end of the vertical chamber is a tapering abut-
ment 9 adapted to discharge the ash or spent material

at eitherside of the receptacle; which hasiis inne;.wallé_
divergent, as at 10, to permit of the convenient removal
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of the spent carbonized material from the receptacle. . -

This latter operation may be readily accomplished by
raking the ash up the divergent sidesof the receptacle
which, as shown, are.located outside of the walls of the
vertical chamber.

Leading into the lower end of generatmg cha.mber
6 is a conduit 11, in which is-located the stoker em-
ployed for introducing fuel into said chamber. The

“stoker in the present- instance is shown as an Archi- -
. medean screw 12 suitably driven, as by worm-wheels 13

and 14 which receive power from any suitable soyrce-of
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supply. The fuel, which in the present. instance is -

shown as coal, is delivered from hopper 15 into conduit
11-and between the flights of the Archimedean screw,
to be carried thereby upwardly into. the. genera.tmg ‘
chambet. - The_ lower end of conduit 11 leads from a
recepta®~l\6 thch contains water, the level of which'.
is kept above an openitig 16/ which communicates with
the inteYior of hopper 15,
the lower end of the generatmv cmu;nber

Located near the lower end of leg 2° of.the furnace and _
preferably intermediate thé ends theréw{ is a twyer
block 17 recessed, asat 18, in its ipper portion: - Leadmg'
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t\hh.‘\ effectmg a water seal for :
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rearwardly and downwa.rdly from the bottom oi*gecess -

18 of twyer block 17 are a plurality of twyer openings
19, said openings in the present instance being dlsposeci‘ .

w1th1n said twyer block through an ar¢ of substantjally -

180°. It will be understood, -of course, that the twyer
'openings may be d]sposed akout the generating.cham- .
ber through any desired arc or arranged entirely about.
the same. - It will be noted that the form and dlspom—
tion of the twyer opemngs are such that the entering -
air blast will be deflected in a downward direction
toward the incoming fresh fuel, the purpose of which
will be made apparent hereinafter. = Steam may also,
if desived, be forced into the generating chamber
through the twyer openings by means of sultable jets
20, one of which is shown. -

‘Auxiliary twyer opehings 21 are also provided in leg
2 of the furnace which lead into the generaiing chamber
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at suitable locations throughout its extent, and similar *

auxiliary twyers 22 may lead intothe vertical chamber.
Leading from’ the dpper portion of the generatmg,

110

chamber is 2 gas exit opening 23 from which may ex- .
tend a suitable conducting conduit, and ‘second-gas -




>

-exit openings 24 are providéed in the lower portion of
: veljtlcal chamber 7 from which lead conduits'23.
“inner walls of the vertical chamber are preferably

The

- formied with shoulders 26 which project over the mouths

of gas exits 24 and prevent the carbonized material
from ontcrmg therein and thus cholun(y the flow of gas.

Tt will be noted that the gas.exit openings provided in

) the lower portion of the chambet and the several auxil-
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lary twyer openings which discharge into the gener-

-ating chamber are formed rectangular at their inner
. ends but-merge into circular form without the walls of
“thé furnace.

‘The, upper portion of lhe furnace is provided with a
manhole 27 which leads into the generating chamber,
said:manhole in the present instance being closed by

' ‘means of a plurality of superimposed plates 28, 29 and

¢

20:

_31 provided ‘in the intermediate plate 29.
‘poke or sight hole is shown at 32, and of course sight

30; the upperm(»st thereof covering a poke or sight hole
A second

holes.may be provided for the furnace at any desirable
portion of the furnace, by méans of which the condition

~of the interior may he observed. ¢

25

~ Having thus described the constructlon of this em-~
bodiment of my invention, the opexatlon thercof may
now be understood.

In'starting ‘the operation of the generatm Lmdhnos

. are first introduced into the lower portion. thereof and
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. cenveniently introdiced through. manhole 27.
~kindlings are then ignited and the coke brought to the
" required degree of incandescence.

the generator thereafter filled with coke, which may be
The

Fresh fuel is then
introduced into hopper 15 and. falls therethrough
into conduit 11. The Archimedean screw, which in
‘theé-present instance operates as a stoker, is‘then set in
‘operation and the coal fed into the lower portion of the
generating chamber behind the incandescent coke.
The blast twyers are then set in opetation. At this
point it may be noted that inasmuch as the ingoing air
due to the disposition of the twyer openings is deflected
in a downward direction, the seat of combustion istoa

" “large extent confined to the portion of the generating

" said‘twyer openings!

45.

" and that d1<tllla’t10n of the volatile constituents of the-
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chamber between the point of introduction of fuel and
It may be also pertinent to note
at this point that the air blast is regulated to admit only
enough air into the combustion chamber to sustain an
incomplete combustion of the carbonaceous material,

fuel takes place sunultaneomly with the incomplete
combustion. - The fuel, being constantly fed into. the
generating chamber behind the portion thercof car-

" bonized at the seat of combustion, is fed progressively
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past the seat of combustion and along the incline of the
generating chamber, and upon reaching the uppermost
portion of said chamber it tumbles into the vertical leg
‘thereof. The carbonized material or coke may be
burned off to any desired extent by admitting airto the

“interior of the generating chamber through any or all of

the auxillary twyer openings which lead into the gener-
ating chamber. The admission of air through these

‘Tlatter twyer openings, as will be understood,. will be

suitably controlled by means of dampers.

The fuel, as it is fed through ‘the inclined leg of the
ﬂeneratlno chamber past the seat of combustion, is
carbonized by the incomplete combustion taking place
thereat and by the distillation of its hydrocarbon con-

- material.

870,271

stituents, and these hydrocarbon constituents in the .

presence of the air issuing through the twyer openings
are decomposed to form carbon dioxid. The carbon-

ized 'material or coke is also forced from the seat of com-

bustion through the generating chamber in a highly

70

heated or incandescent condition, and the carbon

dioxid infiltrating through this‘dey of incandescent
carbonized material is converted ml@ carbon monoxid
before wadllno the upper poluon of said chamber.
The carboraceous material within the. generating

chamber when the producer is in operation may be said ‘

to be divided into the portions, namely, an uncarbon-
ized portion at the lower end of the generating chan-

‘ber, a substantially carbonized portion in the upper

portion thereof, and a partly carbonized portion: be-

tween the uncarbonized and the carbonized portions.

The carbon monexid generated at the seat of com-
bustion thicugh the incomplete combustion of the fuel,
passes through the incandescent mass and reaches the
upper porticn of the chamber in an unchanged condi-
tion. * It may also be noted that the coal when intro-

“duced into the generating chamber, being saturated by

passing through the water seal, is introduced into the
generating chamber in a saturated condition, and the
hV(hO“Gn which vesults from the decomposition of the
steam into which this water is formed passes up through
the incandescent carbonized material unchanged.

The gas produced’ in the generating chamber, from-

which a large portion of the incombustible impurities
have been removéd and which is suitable to be used
as a producer gas, may he taken from the generating
chamber through conduit 23, and the more permanent
gases are preferably taken from the generating cham-
ber through the exit openings provided in the lower
portion ¢f the vertical chamber inasmuch as these latter
gases will be cracked or converted. into more fixed or
permanent gases by their further infiltiation through
the incandescent carbonized mass located within said
vertical chamber. It will of course be understced that,
if desired, gas taken from cither of the exit openings 23
or 25 respectively may be led through suitable washing
or purifying apparatus, or that they may be led directly
to the apparatus in which they are to be utilized.

Tt will thus be seen that I have provided apparatus
wherein the volatile constituents of coal, wood, coke cr
other preferably solid carbonaceous substances may be
converted into producer gases or into more valuable
permanent inflammable gases with pracncally 1o loss
of the volatile constituénts of said carbonaceous sub-
stances. The hydrocarbons present in the luel are
oxidized and converted into hydrogen and carbon
monoxid, and any water present in the fuel is decom-
posed and the hydrocarbon constituents thereof liber-
ated by the passage of the steam into which the water is
sormed through the incandescent body of ca whonized
Moreover, since the distillation of the hydro-
carbons present in the coal takes place in a zone where-

iniree oxygen is present, some of them are decompased

and converted into carhon dioxid, which in its passage
through the incandescent carbonized mass is converted
into carbon monoxid bo‘role it reaches the exit opening.
One of the adv antages aceruing by reason of the con-
struction of my apparatus as described resides in the
fact that more pure stable gases such as carbon monoxid
and hy dmven are Oenerated than with apparatus hither-
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to,provided, thus la,reely obviating the necessityfor the
emplay}nent :of purifying apparatus‘.or. operations. to

S wash o f,herwxse separate' the: non-stable and decom-'
i ,uen S from the | gas betme the samié may be.

1y

y, utl 1zed The gas. tormed within said

: *ohamber i subslantlallv free from-water, tar and other
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.the 'ip cnmp]et coxnbustion takmv place within tae
generatmv chamber is in turn converted into.. ('albon
monextc_i bsy ns (‘ontact w1th or 1nﬁ1tmtmn thrcugh the

: er 'a,bove the seat of combustlon Am,the
important advantaoe obtained by reason of. the employ-
‘mient.of my improved spparatus as described lies in the
e fiiel, being introduced bchmd the inean-
) cenlt hody o6f carborized material,”
heated before its arrival.at the scat of r'ombuwtlon and
.therefore dces not affect the continuity of the genera-

“tion' of ‘gas:’ The advantages of-the continucus and

“uniform fé€d of fusl past the seat of combustion and the '

expense saved gs regards the matter of ¢are and attend-
-ance;are.obvious. . Since the fuel is constantly fed be-

2

Jng to rem6ve channels in the bed Moreover, the in-
sclined position of the combustion chamber furnishes a’
ndtural-course for the gas to pass through the body of

urcandescent carbonized material therein. Still an-
other ’1mp01tant advantave mherenlz in my apparatus
_resides in the fact that I am enabled to draw from the
‘generator two qualities of gas, one-suitable for use in
‘blast furnaces of . for analogous purposes being: with-
drawn from_the upper portlon of the generator, whlle

the permanent or_fixed ‘gases smtable for ‘gas engine.

work:may be mthdmwn from. the lower portion of the
vertical’ cha.mbei: Thls latter ggs, being W1thdrawn

from thé geperator in proximity to the water in the ash -

receptacle, . will lose a large portlon of its heat 'and con-

sequently leave the genenator in a comparatlvely cool

condition.

It will be further understood of course that, if desired, "

steam may be introduced at the seat of combustion by

means of the jets arranged above the twyer openings, |
and although I now prefer to introduce aironly through -

said twyers.and feed the fresh ‘fuel through the water
seal, thus obtaining hydrogen to enrich the gasirom the
decomposition of the water carried into the generating
chamber by said fuel, it may in some instances bie desir-
able to omit the water seal and use a-steam and air blast

through the twyer openings at the seat of combustion, -

or in certain cases to accomplish a similar result by ad-
mitting the air or air and steam through a hollow shaft
which carries the flights of the stoker, the end of the
shaft nearest the firing chamber having an opening in
the form of an annular ring or a plurality of openings
for directing the blast at an anglé to the axis of rota-
tion of the stoker. I wish it also to be understood that
ih practice the angle of the inclined leg of the furnace
may be changed at will to meet different conditions,

although- for obvious reasons it ‘will be preferably re-

tained inclined with respect to the vertical., v
_As many changes could be madesin the above con-

gtruction and ‘many - apparentlv widely dxﬁerent ent- -
bodiments of this mvenhon could be made thhout._

‘trative and tiof in a limiting sense.
derstood that the lanvuage used in the tollnwmg claims

i table qubsta,ncee ‘and ‘the nortmn of the hydmcar-‘

gradually

“hind the bed pf-coke; said bed is kept ina compact con- .
mon, thus eliminating the necess1ty for frequent pok--

departing from the scope thereof, it is intendéd that all’
“matter contained in the above deseription or shownin -

the a(‘cbmpanvinddrawings shall be in‘torpu ted as illus-
Tt is also to be un-

is mtended to.cover all of the generic and specific fea-
tures of ‘the invention’ herein dLSC)'led and all state-
ments of the scope of the invention, which, as a matter

- cf language, might be said 'to fall theg’ebetween

Having described my invention, what I claim as new
ahd de:ne to secure by Lettcrs Patent is: —

1 In & gas pmducex the combinatmn of a fuln.lce hav-
ih" an upwardly mclined genel.xtin" chamber adaptéd to

-contain a-body .of incandesceént carbonized material, 'said
_chamber being previded with a seat of combustion inter-:
‘Thediate the ends thereof, n water seal provided at the

lower end of said.chamber, and means for intrcducing

- fresh fuel through said water seal into said chiamber

adapted to feed the saine pm"lesswely past said seat of
combustlon R

. In a gas producer,
an’ upwardls inclined- genemtlng ‘chamber adapted to con-
tain.a bedy of incandescent coke, said furnace being pro-
vided ‘intermediate its -ends with a pluxalit\ of Dblast
twyers adapted to deﬂect ‘the entering air in‘a downward

-dlrectlon, ‘and means for 1ntroducing fresh fuel into said

generatlng chambey . behind said incandescent coke and
for feeding the same plogressively past said blast twyers.

3. Ina gas producer, the combination of a genérating
chamber adapted to contain a body of incandescent coke,
a water seal in the lower portion of said generating cham-
ber, means for lntroduclng fuel into the lower portion of

Asqid genemting chamber through said watei seal and Dbe-
| hind said incandescent coke, said ‘means being adapte.l
for plogressively feeding the fuel in an upward direction
within said ¢hamber, a recepta.cle leading from.the upper
‘portion of said ¢hamber into which said.coke is ¢ontinu-
ausly dlspharged ‘and-‘a \vatex “geal located at the bottom -~

of sald receptacle
-4, In a gas: ploducex, the comblnation of a genelating

_chamber havlng an ‘upwardly inclined leg and a ver tlcall;

disposed leg lending ‘therefrom, sald chamber ‘heing con-
striicted ‘to receive ‘a ‘body of incandescent coke, means;for
introducing ‘fresh fuel into said upwardly inclined chamber
at the lower portlon thereof and for teeding the same in
an upwardly direction, whereby said coke is continuously
discharged into said veértical leg, a'gas exit opening located
at the upper end of said up\vardly inclined leg and a gas

exit openlng ‘located ‘at the lower portion ot said vertlcal

leg.

‘5. In a gas producer, the combinatlon -of a retort com-
prising ‘an -upwardly inclined leg and a vertically disposed
leg' leading from the former at the upper portion thereof,
said retort being adapted to contain a’carbonaceous mate-
rial in ‘a carbonized state, means for introducing fresh

carbonaceous materlal ‘behind ' the carbonized portlon_

thereof ang " progressivelv feeding the ‘same through the
upwardly ‘Inclined portion of-said retort, whereby the

‘carbonized portion thereof is discharged into said vertical

chaimber, a ‘gas delivery opefiing in the upper end of said
upwardly ‘inclined chamber, and a second gas delivery

--opening at the lower’ pmtion of saild vertical chamber.

6. In'a gas pgoducer, the combination of a retort having
an upwardly inclined chamber and -a vertically disposed
chamber lendlng therefrom, & water seal provided at ‘the
lower ‘portion of sald upwardly inclined c¢hamber, and a
water seal provided at the lower portion of said vertical
chamber, sald retort being adapted ‘to contain a carbona-
ceoys mass in an incandescent condition, a seat of .com-
bu'st_'_qn formed within -the upwardly inclined portion of
sald ‘retort intermedfate the ends theieof, means for ‘in-
troducing fresh carbonacecus maferial behind the car-
bonized portion thereof -and for feeding the same .pxo-
gresslvely in an np\ward direction pagt said seat of com

_bustion, whereby the carbonized portlon of said ‘mass is

discharged into said vertical’ chamber, and gas delivery

) penlngs provlded in ench of said chatpbers

8

‘In combinatien, a furnace having’
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- 7. In a gas producer, the combination of a retort having
an upwardly inclined generating chamber and a vertical
chamber leading therefrom at the upper end thereof, said
retort being adapted to contain carbonized material in an

. mcandeseeut carbonized state, means.for mtroducmg firesh

carbonaceous material behind the carbonized portion there-
of, and means for discharging air into 'said retort at a
point between the carbonized and uncarbonized portions

" of sald carbonaceous material and for directing the same

10.

towards thé point of introduction of said calbonaceous-
material.

8. In a gas producer, "the combmatlon of a retort having-
" an upwardly inclined chamber and a vertical chamber lead- .

ing therefrom at its upper end, said retort ‘being con-

str ucted to contain carbonaceous material in an incan--

descent carbonized condition, a plurahtv of blast twyers
located intermediaté the ends of said’ upwardlv inclined
chamber, and means for mtxoducm«r fresh caxbonaceous
material into the lower portion of the latter chamber and
for feeding the same progressively past said blast twyers.

9. In.a gas producer, the combination of a retort com-
prising an upwardly inclined chamber and a vertical cham-
ber, said retort being adapted to contain a mass of incan-
a fuel receiving opening
in the lower portion of said upwardly. inclined chamber,
an ash delivery leceptacle at the lower portion of said
vertical chamber, means for introducing fresh carbona-
ceous material into the former chamber and for feeding

- the »same-progressi'vely therethrough, whereby said car-

o

bonaceous material when carbonized is ‘continuously - dis-

charged into said vertical chamber, and water seals’ pro-
vided .at the lower end of each of said chambers.

. 10. In a gas producer, the' combination of a retort com-
prising a vertical chamber and an upwardly inclined cham~
ber leading thereinto, said rvetort being constructed to

“contain carbonaceous material in an incandescent condi-
tion, means for-introducing fresh carbonaceous mateérial
. into the.lower portion -of said upwardly inclined chamber,

a plurality of blast twyers located in sald retort above
the point of introduction of said carbonaceous - material
and below the carbonized portion thereof, said last named
means being adapted to feed said fuel progressively past
sald blast twyers whereby.the carbonized portion thereof
is continuously discharged into waid vertlcal chamber,
means for discharging gas at the upper portion of said
retort, and means for discharging gas at the lower portion
of the.vertical chamber thereof.

870,271

11. In a gas producer, the combination of a retort having
a vertical leg and an upwardly inclined leg leading there-
into, a water seal for the lower end of said vertical cham-
ber, a. water seal for the lower end of said upwardly ]n-
clined chamber, a.fuel receiving opening leading into said
chambér from said last-named water seal, an ash recelving
receptacle located .in the lower portion of said vertieal
chamber, blast twyers located intermediate the ends. of
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said upwardly inclined chamber, a gas delivery opening

located in the upper portion of said retort, and a gas de-‘
livery opening leading from the lower portion of sald

“vertical chamber.

12, In a gas producer, the combination of a retort hav-
ing a vertical chamber and an upwardly inclined chamber
leading théreinto, said retort being adapted to contain
carbonaceous material in an incandescent condition, means
for feeding fresh carbonaceous material behind the incan-
descent portion thereof, blast twyers located above the
point of introduction of said carbonaceous material and
below the incandescent portion thereof, auxiliary blast
twyers located above said first named blast twyers, gas
exit openings .leading from said retort at the upper por-
tion thereof and at the lower portion of said vertical
chamber, and a water seal provided at the lower portion of
said upwardly inclined chamber and at the conespondlng
1)01'tion of said vertical chamber,
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13. In a gas producer, the combination of a retort hav- -

ing a vertical chamber and an upwardly inclined chamber
leading thereinto, said retort being adapted to contain

carbonaceous material in an incandescent state, means for .
‘feeding .fresh carbonaceous material behind the inecan-’

descent portion thereof, blast twyers located above the
point of introduction of said carbonaceous material and
below the incandescent portion. thereof, auxiliary blast
twyers leading into the upwardly inclined chamber, aux-
iliary blast twyers leading into the vertical chamber, gas
exit openings leading from said retort at the upper por-
tion thereof and other gas exit openings leading from the
vertical chamber at its lower portion, and-a.water seal

7%

80

85"

for said vertical chamber below the latter gas exit open-

ings.
In testimony whereof I aﬂlx my signature, in the preu-

‘ence of two witnesses,

Witnesses : ]
C. H. WILSON, -
H. M. SEAMANS.

GEORGE W, ‘BULLEY. .




