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No. 819,228,

Spec'iﬁca,ti-on of Letters Patent.

Patented May 1, 1906.

To all whom it may concern.:

Be it known that I, ALFrRED I£. JOHNSON, a
citizen of the United States, residing in the

- city and county of Denver and -State of Colo-

ro

20

‘through the bed. _ co
- bustion-retarding medium, and by combining
30

35

rado, have invented certain new and useful

Improvements in Furnaces; and I do declare
the following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which & appertains
to make and use the same, reference being .

had to the accompanying drawings, and to
the

which form & part of this specification.

My invention relates to improvements in
furnaces in which only partial combustion.

takes place in the fuel-bed, the latter being of
considerable thickness. In a furnace of this
class it 1s exceedingly important that the nec-
essary air or oxygen for purposes of combus-
tlon shall be united with the unconsumed
fuel-gases at the proper temperature and *at
the proper ioint‘ or lecation where combus-
tion 1s to take place. In order to attain the

desired semigas-producing results, steam is

introduced with the air into the chamber be-

low the fuel-bed under suitable pressure to

cause the air and steam to *pass upwardly

The stean acts as a com-

1t with the air, whose oxygen is a combustion-
supporting medium, the desired combina-
tion for my purpose is obtained—that is to
say, I get a proper amount of combustion
within the fuel-bed by reason of the union of
the oXygen of the air with the combustible
fuel elements, and at the same time by rea-
son of the introduction of the steam with the
alr undue combustion is prevented, thus pro-

- ducing a gas and causing a large quantity of

4.0
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unconsumed fuel elements to pass upwardly
above the fuel-bed, the draft of the furnace

having a tendency to carry these elements

rearwardly or to the location where the great-
est heat s required. - In order to bring about
thedesired or necessaly union between these
unconsumed fuel elements and the air at a

proper temperature and at the proper loca-

tion, I introduce air under pressure to a cham-
ber formed in the furnace-walls around the

fire-box and conduct said air through nozzles

protruding through the. top of this chamber

~and entering recesses or relatively narrow

figures of reference marked thereon,

ter of the arch above the fire<box

Application-filed July 1, 1905, Serial No. 267,988, .

| compartments communicating with the fire-

pox at points preferably just above the top
of the fuel-bed, the said compartments ter-
minating above in a continuous chamber

- which increases in size asit extends-upwardly,

the said chamber being. formed by placing
walls on opposite sides of the fire-hox, which

~walls are tapered on the side remote fron the

fire-box in order to enlarge the air-chambers

55
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outside of the fire-box and above the fuel-

.bed.” This enlargement is nécessary in order

to allow the air an opportunity for proper ex-
}mnsmn atter 1t leaves the compartiments he-

low, thus obviating any back pressure of the

alr, which otherwise would result, thus pre-
venting the object which I desire to attain—

namely, the drawing of the heat from thefire-

box by reason of the suction or partial vacu-
um produced in the compartments just above
the fuel-bed, due to the introduction of air
under pressure to said compartments and

across the openings communicating with the-

e-box, whereby the heat from the fire-box

1s mingled with the, air, thus giving it the

proper temperature. As this air is heated.
Its terdency is to expand, and provision to

‘permit this expansion is made by the enlarge-.
30

ment of the chamber above, as heretofore ex-

plained. This heated air passes upwardly on-

both sides of the fire-box and strikes the arch.
of thie furnace, resulting in two opposing cur-
rents, which may be said to meet at the cen-
This
meeting of the two currents has a tendency
to throw the air downwardly, and as this air,

while considerably heated, is still cooler than

the unconsumed fuel elements risine from
the top of the fuel-bed, the air settles down-

wardly and unites with the PISING  UNneon-
sumed fuel elements, prod ucing the nécessary

combustion in the upper part of the furnace.
In this way I attain an ideal condition and
approximate perfect combustion as nearly, [
believe, as it 1s possible to attain this end.
Having briefly outlined niv improved con-
struction as well as the function I expect to

attain thereby, I will proceed to describe the

same in detail, reference being made to the
accompanying drawings, in which is illus-
trated an embodiment thereof. o
in the drawings, Figure 1 is a ve. tical lon-
gitudinal section taken centrally through the
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~ gide chambpers 7. The top

20

which are inserted nozzies 1

35

‘These short flues 14
_ partition-walls 15 between the outer
wall of the furnace and inner walls 16, prefer-
ably composed of {ire-clay or other suitablere-

4o

walls of the furnace equipped
‘stays in-the usual manner
 with an arch 6, which may be modified to
~ suit the special requirements
~ furnace 1s to be applied. . The side walls are
provided with chambers 7, which communi-
with a trans- |
through the chambers 19, loc _
' the vertical inner walls and the outer walls of

small

“walls are:formed openings

furnace, the fire-wall, however, being partly
broken sway on one side to disclose the com-
partments 1nto which i

¢ air-nozzles pro-
: the line 2 2,
Fig. 3isa vertical cross-section taken
the furnace, _
¢ forward of the bridge-wall. ¥ig. 4

iL -

is a fragmentary sectional view similar to
Fe. 3, but with the parts shown on a larger
scale. ' | '

The same

the inclosing
with buck-
and also provided

" Let the numeral 5 designate

to which the

cate at their rear extremities

verse chamber 8, formed in the. bridge-wall

and whose bottom wall is slotted, as shown at
9, whereby the chamber 8 communicates
with a chamber 10 below, 1nto which air 18 In-

troduced under pressure from a feed-pipe 12.
~ This air rising through the

slot 9 enters
chamber 8 and passes forwardly through both
walls of these
chambers 7 are provided with openings in

small diameter and which protrude into rela-
tively narrow compartments or short Hues 14,
commencing at the level of the topof the fuel-
bed and extending upwardly a short distance.

are formed by placing

-

At the bottom of these

fractory material.
17, leading irom

the fire-box. just above the fuel-bed to the

45

compartinents or short flues 14. Above the
top flues 14 or above the tops of the parti-

‘tions 15 the-surfaces of the adjacent walls 16

F =

are beveled, as shown at 18, whereby the

chambers..19, between the walls 16 and the

outer walls: of the furnace, are enlarged to

50
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- and combust
duced to a closed chamber 20 below the grate |
21,supporting the fuel-bed. ~'This chamber 20

6o

~reason of its union
from the top of the fuel-bed by virtue of the |
suction mduced by the introduction of the §

perniit the desired expansion of the air, whose
temperature has been: considerably raised by
with the hot gases drawn

air under pressure through the nozzles 13 and
across the inner extremities of the openmgs
17 in the firecwall 16. R
air and steam or the neces-
sary combination of comb ustion-supporting
ion - retarding media 1s mtro-

The necegsary

. ghould be sealed, whereby there 1s no escape

for the fluid introduced thereto except up-
wardly through the fuel-bed. The air- and

65 stéam enter the chamber 20 through a duct

cutting the fire-box at

same reference characters indicate the-
same parts in all the views. o

the

' 92, into which protrudes g nozzle

%

3
1

3, of relatively |

irude. Fig. 2 is a horizontal section taken }
on theseveral planes indicated by
g, 1.

through

| arch, as at _
spreads 1ts motion 18 checked on eaeh side by

| of fuel upon a water-cooled grate.

il

| from the fuel-

 the induced current of flame

510,226

23, through
which the air and steam may be delivered to
the duct. | . - -

Trom the foregoing deseription the use and
operation of my improved construction will
be readily understood. The air under pres-
sure is introduced to the bridge-wall cham-
her 8 and passing thence into

-

the chambers 7

and upwardly through the nozzles 13 enters

the short (lues or-cowpartments i4. The
velocity of the air on entering these flues and
nassing across the openings 17, communteat-
ing with the fire-box at the top of the fuel-
bed, is such that it produces suction or & par-
tial vacuum, whereby a portion of the flame

or heated gases is drawn through the open-

ngs 17 and uniting with the air so introduced

[

raises its temperature to & point at which 1t

‘will readily combine with the combustible

cases that arise from the fuel-bed, as hereto-
Fore explained. As this air passes upwardly
ated between

the furnace, the air is mixed thoroughly with
and heated

oases, and since the chambers 19 increase in

S1ZE 88 the%r extend upwardly by reason of the

taper 18 of the walls

preventing any back pressure, as heretofore

16 the air is allowed the
necessary freedom for proper expansion, thus

95

explained, which back pressure would result

i the absence of the enlargement of the

| chambers 19. The air as it leaves the cham-

bers 19, having an upward velocity due to its
pressure, tends to follow the curve of the
indicated by the arrows; but as it

the current from the opposite side, whereby
it is caused to slowly settle downwardly,
where it meets the ascending inflammsable
gases or unconsumed fuel elements TISIng
ed, thus producing pertect or

approximately perfect combustion, and eon-

| liberation of the volatile

fire-box is that

sequently intense heat in the upper part of

“the furnace or wherever the conditions stated

are brought about.

]
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~ In my improved construction of furnace

provision is made for su porting a-deep bed
_ the bed, together with
the admission of a certaln amount of steam
with the air, tends to reduce the formation of
clinkers, while providing the necessary heat
for the decomposition of the steam and the
hydrocarbons.

burning of the fuel in

‘One important resuit
rangement heretotore described for the 1In-
troduction of air to the furnace around the
by causing the air to How up-
wardly against the sides and under the arch

of the furnace these parts are protected-from
the injurious action of the intense heat pro--

duced under these conditions. It may be

| stated that while the temper

ature of the air 1§

. quite high by the time it has reached the in

The slow

obtained by the ar-

115
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terior of the furnace 1t 18 still relatively cool
as compared with the intense heat due to the
combustion of the furnace-gases.

Having thus described my invention, what
I claiim 1s—. -

1. A furnace ha,vmﬂ' inner side walls ex-
tending above the fuel - bed and forming
chambers between the furnac e-walls proper
and the f{ire-box, the mner walls bemg ta-
pered whereby the said dm,mbeh N rease 1
SIZE 08 thm extend upwardly, their upper ex-
tremities having iree communication with
the upper part of the furnace, the mner side
walls having openings in their lower portions
whereby the fire -box communicates with

the chambers, and partitions located in the

bottom ol the chambers bétween the hot-
tom opemngs in the side walls whereby a se-
ries of compartments or flues is formed, and
means for wmtroducing air from below and

under pressure mnto the said com partments or

tflues tor the purpose set fortlL

20 A furnace having a chamber located

outside of and above the teps of the fuel-bed,

the said chamber mncreasing i voluime as it
extends upwardly, its top having free com-
munication with the upper part "ol the fur-

nace, the said « ‘hamber communicating at its

bottom with the fire-box by a series of open-
ings above the fuel-bed, partitions separating
the hottom of the ummbm mto a series of
compartments corresponding with the open-
Ings communlteating with the fire-box, and
upwardly-directed hozzles entering the bot- -
tom of the ¢hamber and p mtrmhmr into the
respective compartments In the bottom

thereof.

In testimony whereof T atlix my ﬁlfrnatme
in presence of two witnesses.

Witnesses:

Drxna NELsON,
A. J. O’Brren.
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