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UNITED STATES

PATENT

. FFICE. .

JOHN M.

AYER, OF CHICAGO, ILLINOIS.

APPARATUS FOR PRODU_CING GASEOUS FUEL.

SPECIFICATION formmg part of Letters P&ten‘c No 432,718, dated J uly 22, 1890.
Apphmtmn filed November 7, 1889, Serial No. 329,483, (No mudel)

To all whom it may concern:

of the United States, residing at Chicago, in
the county of Cook and State of Illinois, hdﬁ;”e
invented anewand usefulImprovementm Ap-
paratus for Producing Approximately Com-
plete Combustion of Fuel, of which the fol-
lowing is a specification. |

The object of myinvention is to obtain from
cither anthracite or bituminous coal, in what-

ever form, substantially all the umts of heat

which the fuel is eapable of affording by first
distilling from the fuel the gases vlthm an
11101056(1 chamber, with or Wlthout the use of
steam, as (311*(31111’151&110(,5 may . 1*eqmre then
causing heated fLLmOSphellc air to become
commmﬂ‘led with these gases, also within an
mclosed chamber, heatlnﬂ* these commingled

aeriform bodies to a hwh temperature while

thus inclosed, and while still in their highly-

~heated state liberating them at the place of
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ignition, so that when ignited substantially
complete combustion sha]l result. The place
of ignition may be any fire-chamber where

the dlrect action of heat isrequired, and hence_

my invention is applicable to metallurgic fur-
naces and all others.

My invention consists in the process above
outlined; also in the general form of appara-
tus which I employ for carrying the above

~operations into effect, and also in various de-

tails of construction and COIHblH‘LthI]‘% of parts

which contribute to the efficiency of the ap-
paratus.

In the accompanying drawings, Figure 1 is
a front elevation of my 1111prm*ed prodncu

Fig. 2, a horizontal section of the same, taken

on Lhe line 2 2 of Fig.1land viewed downwaaﬂ
Fig. 3, a vertical section taken on the line 3 3
of Fig. 1 and viewed in the direction of the
arrows; I'ig. 4, a vertical section taken on the
line 4 4 of IFig. 3 and viewed in the direction
of the arrows; Fig. 5, a broken sectional view
corresponding with the upper portion of that
represented 1n Ifig. 3, but showing a modifica-
tion. Big.61is a plfm view of the flmnper-rw-
ulating dewee in the discharge-flue which
conveys the commingled and heated aeriform
bodies to the place 01: ignition; Fig. 7, a ver-
tical section of the same, mken on the hne 7

of Fig. 6; Fig. 8, a front end view of one of
the grﬂte—bars

| tional view of a detail, showing the construe-
Be it known that I, Joam M. AYER, a citizen |

tion of the steam-pipe, by means of whichlive
steam may be caused at will to commmgle
with the products of combustion. |

A is the producer, the wal'sand top of which
may be formed of iromn, brick, or other suit-
able material, according to the size or the ap-
plication to which it is to be put or the vari-
cus other circumstances and conditions which

may exist.
The side and rear walls of the ploﬂucer A

are made double, as shown in the drawings,
wherein Hrepresent the outer side wa,lls ¥
the outer rear wall, s s the inner side walls,
and s’ the inner rear wall.,” Ata proper height
above the base of the inclosure formed by
the inner walls is a series of round grate-bars
r, supported 1n cross-bars ¢, extending from
side to side of the interior. The grate-bars
pass through holes in the cross-bars ¢, and
are revoluble therein. The inner ends of the
orate-barg, in order to overcome friction, are
made tapering and rest against the rear wall
of the producer or a plate thereon, as shown
at p, and the forward ends, which Are ACCeSSi-
ble from the outside of the furnace, are pro-
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vided with angular sockets o to receive the -

end of a el"mk the design being to oscillate
the grate-barssingly. At a distance below the

ﬂmte -bars sufficient to afford an ample ash-

p1t is a horizontal partition n, formed prefer
ably of metal, and below this partition is the
lowermost inferior chamber, the function ot
which will be explained fm*ther on.

At the front of the nroducer a hinged door

m 18 provided, re aehmﬂ‘ Substsmtmlly the
whole width of the producer, and below the

level of the grate-bars and in front of the

ash-pit is an inclined hinged door [, opening

downward and provided with one or more
controllable draft-openings £. The interior
chamber B above the grate-bars is the pri-
mary combustion-chamber, into which the
fuel is fed in any ordinary way, as through
the man-hole C. The chamber D below the
agrate-bars, besides being the ash-pit and, as
usual the avenue for the passage of atmos-
pheuc alr through the grate-bars to the fuel
to support ombustlon performs an addi-
tional and hig hly-—important funection in my

producer by reason of the openings E in the

and Fig. 9, an enlarged sec- | side walls, which admit air from chamber D
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into the side chambers formed by the double | pass into the rear chamber G, which T de-

walls s and /. The drawings show one open-
ing K at each side of the chamber D; but
this number may be increased, if desired.
The products of combustion generated within
the primary combustion-chamber B find an

outlet through the opening F in the rear in-

ner wall s’ into the rear outer chamber G,
where they encounter atmospheric air which
has passed by way of the chamber D, through
the openings E, into the side chambers G'.
While the side chambers " and rear cham-
ber G form in effect one continuous chamber,
partly inclosing the primary combustion-
chamber, it is convenient for purposes of de-
scription, owing to the different functions of
the different parts to refer to these different
parts as separate chambers, as I have done
The line of draft from the primary
combustion-chamber to the place of ignition
18 through the opening I, thence down the
rear chamber G, through the opening H, into

- the lowermost chamber I, and thence out by

30

way of the delivery-flue K, of which there
may be one, as shown in Fig. 2, or more, as
shown in Fig. 1. It will be obvious, also,
that more than one opening H and more than
one opening F may be employed 1f the con-
ditions so require.

As stated before, one of my principal ob-
jects is to raise the commingled aeriform bod-
ies to.a temperature which will insure sub-

- stantially complete combustion when ignition
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takes place. Forthispurposel provide within
the inclosing-chambers and lowermost cham-
ber steam-coils I, which may receive steam
from any convenient source—as, for example,
from a boiler heated by the ignited produects
of the generatoritself. These steam-coils are
separate from each otherin the several cham-
bers and are provided with exterior regulat-
ing-valves in the usual way, as shown, so that

- steam may be admitted to them or cut off from
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them separately at will. Those in the side
chambers and rear chamber may extend to
the height represented or to any other height

thelem which the condmons may render de-— |

sirable.

For use, when deemed desirable, a steam-
pipe M, havm perforations 7 below its me-
dian homzonta,l plane, 1s supported upon one
of the cross-bars g near the center of the
grate. This steam-pipe may derive its sup-

ply from the same source as the several

steam-coils, and like them,itis provided with
an exterior regulating-valve.

The operation of my producerisas follows:
Combustion having been started in the pri-
mary combustion - chamber, it proceeds
throughout the entire operation at a compara-
tively slow rate without material acceleration,
and hence without waste. The products of

combustion which accumulate above the fuel
in the primary combustion-chamber consist
largely of carbonic oxide, carbureted hydro-
gen, and hydrogen associated with steam, in
case the steam-pipe M is in operation.

nominate the “ mixing and heating echamber,”
since in this chamber the gaseous produets
from the primarycombustion-chamberbecome
commingled with atmospheric air, and thus
commmnled are additionally heated, not only
by the rear steam-coil, over which 111ey must
pass on their way to the opening H, but also
by radiation from the hlﬂ‘hly-heated wall &,
whichincloses the burning fuel. Theairwhich
thus commingles with the gaseous products of

combustionisderived wholly orin part by way
of the passages E from the chamberD. The
door [ being open, air from the outside rushes

by natural draft into the chamber D and

there divides, part of it passing up through

the grate-bars and part of it passing through
the openings K into the side chambers G/,

“which I denominate the “air-heating portion”

of the mixing-chamber, since the air, while on
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1ts way in the line of natural draft tothe rear

chamber, becomes highly heated by contact
with the steam-coils in the chambers G’, and
also by the radiation from the walls s, which
inclose the burning fuel. If desired, valved
openings N may be provided leading from the
exteriorairdirectlyinto the chambers G’. The
lowermost chamber I, through which the com-
mingled aeriform bodies ﬁnally pass before
en tering the flue K, I denominate the “reheat-
ing-chamber.” The steam-coil L within it 1s
alded by the effect of the hot ashes and cin-
ders, which find alodging-place upon the hori-
zontal partition n, constituting the base of the
ash-pit and the top ot the reheating-chamber,

and thus the temperature of this chamber be-

comes very high, It will thus be seen that

the general construction and arrangement of

my producerare such as to economize and util-
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ize all the heat of every portion and concen-

trate it upon the one object of raising the

‘highly-inflammable ultimate product to a

temperature at which substantially complete
combustion will follow as the result of igni-
tion. The natural draft through the dis-
charge-conduit K, induced by the combustion

-of the gaseous compound at the place of ig-

nition, and the consequent approximate vac-
uum thus created, will serve alone under or-
dinary conditions to create the requisite cur-
rents through the various channels and cause

their convergence into the line of direct draft
The

with the resultant intimate association.
draft may, however, be aided in any of the
well-known ways—as, for instance, by the in-
troduction into the delivery-flue of a suction-
blower or steam-jet or hot-air jet, as indi-
cated at x, Fig. 5.

To regulate the outflow through the flue K,
I provide a damper O in that pipe and mech-
anism for adjusting it to differentangles and

holding it in its adjusted position, compris-

ing the following parts: A stem 1, rigid upon
the damper and extending through the top

(IO

115

120

125

130

of the pipe, a handle A, pivotally mounted

in the stem 2, so that it may be raised and

These i lowered upon its pivot, and a horizontal ring
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P, encircling the stem 7 and rigidly

upon the top of the conduit K and provided

with notches ¢, into any one of which the

handle may be dropped when brought into
coincidence with it. To adjust the damper,
the handle 4 is raised out of the mnotch in
which it rests, turned to the required noteh,
and dropped into the latter, where of course
1t will remain until purposely displaced.
Four notches ¢ are shown in the drawings,

wihich permit the damper to be fixed either

In a wholly open or wholly closed position:

but of course the number of notehes may be

Increased if desired, and obviously they may
be confined to a quadrant or semicircle with-
out affecting theresult, in which case a quad-
rant or a semicircle, as the case may be, may

~be substituted for the complete annulus.

When the operation of the producer is sus-
pended, the products of combustion should be
allowed to escape to the open air by way of the
openings f in the top, which are provided with
lids e, so that they may be opened and closed
atwill. When the producer is not in the open
air, these openings f may be provided with
flues leading to the open air,in which case the
lidsewilltake the form of dampers. The open-
Ings d in the upper part of the generator at
the front are for purposes of inspection, and
are provided with a transparent medinm in
the usual way.

The modification illustrated in Fig. 5 shows
themixingandheatingchamberextendedover
the top of the generator, thus affording the
space G* and the discharge flue or flues K’
for delivering the commingled aeriform bod-
les at the place of ignition, extending out from
this upper chamber G4, instead of from the
lowermost-chamber, as in the form previously
described. The action in the mgpdified con-

‘struction is in general the same as in the

other, except that the direction of the draft
is reversed, carrying off the commingled aeri-
form bodies to the place of ignition from the
top instead of from the bottom of the gener-
ator. ' |

What I claim as new, and desire to secure
by Letters Patent, is— |
- 1. A generator for abstracting inflammable
gases tfrom fuel and delivering them com-
mingled with atmospherie air, all in a highly-

heated state, to the place of ignition, compris-

ing in, combination, a primary combustion-
chamber, an additional chamber partly in-
closing the primary combustion-chamber and

communicating with the interior thereof, and

also with the external air, whereby the com-
mingling of atmospheric air with the gaseous
products of combustion. is effected, an auxil-
1ary heating means within the inclosing-
chamber, and a draft-conduitleading from the
inclosing-chamber to the place of ignition,
substantially as deseribed. | |

2. Agenerator for abstracting inflammable
gases from fuel and delivering them com-
mingled with atmospheric air and steam, all
in a highly-heated state, to the place of igni-

|

secured | tion, comprising, in combination, a primary

combustion-chamber, an additional chamber
partly inclosing the primary combustion-
chamberand communicating with theinterior
thereof and also with the external air, a steam-
injector for delivering steam into the interior

ot the primary combustion-chamber, an aux-

iliary heating means within the inclosing-

chamber, and a draft-conduit leading from

the inclosing-chamber to the place of ignition,
substantially as described. _

3. A generator for abstracting inflammable
gases from fuel and delivering them com-
mingled with atmospheric air,all in a highly-
heated state, to the place of ignition, compris-
ing, in combination, the primary combustion-
chamber B, with its ash-pit D and draft-regu-
lating doors, chambers G and G’, partly in-

closing the primary combustion-chamber and.

ash-pit and communicating through one or
more openings If' with the interior of the

ings K with theinterior of the ash-pit, steam-
coils L within the chambers G and G’, and a
draft-flue leading from these chambers to the

O
)

_ ‘the pri-
mary combustion-chamber and through open-
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place of ignition, substantially as deseribed.

4. A generator forabstracting inflammable

gases from fuel and delivering them com-

mingled with atmospheric air and steam, all
in & highly-heated condition, to the place of

ignition, comprising, in combination, the pri-

mary combustion-chamber B, with its ash-pit

D and draft-regulating doors, steam-injecting

pipe M, extending transversely acrossthe inte-
rioratashort distanceabove the grate and pro-
vided below its horizontal median plane with

perforations j, chambers G and G’, partly in-

closing the primary combustion-chamber and
ash-pit and communicating through one or

moreopenings F with the primarycombustion-
chamber and through openings E with thein-

terior of the ash-pit, steam-coils L within the
chambers G and G/, and a draft-flue leading
from these chambers to the place of ignition,
substantially as described.
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9. A generator for abstracting inflammable

gases from fuel and delivering them, com-
mingled with atmospheric air,all in a highly-
heated condition, to the place of ignition, com-

prising, in combination, the primary combus-
tion-chamber B, with its ash-pit D and draft-

reculating doors, chambers G and G’. part]
b - 7 y|

inclosing the primary combustion-chamber

and ash-pit and communicating through one
or more openings I with the primary combus-
tion-chamber and through openings E with
the interior of the ash-pit,a chamber I below

the ash-pit communicating through one or

more openings H with the rear chamber G/,
steam-coils L within the chambers G, G/, and
L,and a draft-flue X, leading from the cham-

berI to the place of ignition, substantially as

deseribed.

In presence of~—
J. W. DYRENFORTH,
M. J. FrROST.

JOUN M. AYER.

IT§

120

125




	Drawings
	Front Page
	Specification
	Claims

