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10 all whom it may concern:

Be it known that I, WALTER J. FOSTER, a
citizen of the United States of America, resid-
ing at Kansas City, in the county of Jackson
and State of Missouri, have invented certain
new and useful Improvementsin Steam-Boiler
Furnaces; and I do hereby declare that the
following is a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers to make and use the same, reference being
had to the accompanying drawings, forming a
part of this specification. | -

My invention has for its objects, first, to
create an artificial draft of air within the
smoke-jacket of a steam-boiler furnace and
draw the smoke-and gases from the jacket
and force the same within the furnace be-
neath the furnace-grate and at the same time
feed the elements of combustion above the
grate with the lighter gases separated from
the smoke and heavier gases introduced be-
neath the grate, and, second, to control the
admixture of the mixed air and gases forced
within the furnace above and below the grate

with the products of combustion in the proper

proportions within the smoke -conduecting
flue, so as to economize in the consumption
of the fuel and produce a highly-inflamma-
ble gas. | |

The invention consists in the novel con- |

struction and combination of parts, such as
will be first fully described, and specifically
pointed out in the claims. ’

In the drawings, Figure 1 is a view in per-
spective of a steam-boiler furnace, showing

the suetion and force apparatus and the con-
ductors for the mixed air and gases and the.

feeding-pipe for the gases in the smoke-flue
connected with the conductor of the mixed
smoke and gases, a portion of the furnace-
front and the smoke box or jacket upon the
boiler being broken away to show the tubes
extending through the furnace-front and the
tubes in the boiler. Fig. 2 is a detail sec-
tional view of a portion of the smoke-box and
smoke-stack and a portion of the conductor

of the mixed smoke and gases and also the |
feeding - pipe connected therewith and with

the smoke-stack. Fig. 3 is a detail view of
the case or receiver on the outside of the fur-
nace-front. Fig. 4 is a detail view of one of
the valves. |

Similar letters of reference indicate corre-
sponding parts in all the figures.

Referring to the drawings, A represents a
steam-boiler furnace, and o a are the side
walls to said furnace.

B is the steam-boiler, and b the smoke-re-

-ceiving drum or box on the forward end of

the boiler.

b? is the smoke stack or pipe extending up-
wardly from the smoke-box.

b8 represents the doors to the smoke-box.

b* represents the smoke-flues in the boiler B.

C representis the furnace-front, and cc the
doors to said furnace-front.

¢® is the furnace-grate.

D represents a suction and force blast fan-
case arranged in position a suitable distance
from the furnace-wall A, having sides d d,
and in which case is a blast-fan d', which is
mounted upon the shaft d-.

With the outer side of the smoke box or
jacket b is connected one end of a smoke
and gas conducting pipe K, of considerable
size, which extends horizontally from the box
or jacket b to a position above the suction
and force apparatus D, thence bent at right
angles, as at ¢*, and extended downwardly to
a position opposite the axial line of the fan-
shaft d? and thence bent at right angles and
connected with the induction-opening in the
side d of said fan-case D.

With the eduction or blast opening in the
fan-case D is connected one end of a smoke
and gas returning pipe-F, whichissmallerin
circamference than the pipe L, the other end
of which pipe is extended through the fur-

nace-wall a to a position beneath the furnace-

grate ¢® and near the lower doors ¢ in the
furnace-front C. With the pipe I, a short
distance from the outside of the furnace-wall,
is connected one end of a branch gas-con-
ducting pipe 7, the other end of which pipe is
extended a short distance in an upward di-
rection, thence outside the furnace-wall to a

“position near the furnace-front a short dis-

tance above the furnace-doors, and with said
pipe is connected a cylindrical gas-mixing
chamber or case f% In the side of the case

f? are the nipples f3, which extend in series
horizontally through the furnace-front plate
C above the furnace-grate c=.

.  With the pipe E, a short distance above the

55

60

75

30

Qo

935

100




IO

L5

20

30

35

40

45

50

55

6o

o

fan-case D, is connected a short length of
pipe e, within which the air is admitted to
pipe K tor admixture with the smoke and fur-
nace-gases. Inthepipe-jointeisatransverse
slot €'y, extending about half-way through the
side of sald joint. Upon theounter upper side
of said pipe-joint, upon both sides of the slot
e', are lugs e* ¢. Within the slot ¢ is a ¢ir-
cular valve-plate ¢, pivotally connected with
the lugs e*e®. With the valve-plate ¢?, near
its pivotal point of connection with pipe-joint
e, is connected a handle e

In the pipe I, between the point of connec-
tion of pipe f with the said pipe F and the fur-
nace-wall a, 18 an equalizing-valve f5, which
1s similar to the valve €° in the joint e and is
pivotally connected with the pipe I, so as to
be operated by a handle f° in the same man-
ner as the handle ¢* in the valve ¢%. In the
pipe f 1s a valve 7, which is similar to the
valve ¢

Within the smoke-stack 0°, elose in position
to the inner side of said stack, is an air-feed-
ing pipe (x. The upper end of the pipe G
1S bent at right angles and extends through

the side of the smoke-stack and beyond the
outer side of said stack is bent at right an-

gles and in a downward direction and is bell-
shaped, as at g, so as to prevent theentry of
water. The lower end of the pipe G extends
downwardly within the smoke-stack nearly to
the smoke-jacket band is bent at right angles
and extended through said stack in a plane

parallel with the pipe E, thence bent down- |
wardly and extended through the side of said

pipe, and thence bent at right angles within
sald pipe and extended a short distance in
the direction of the end of the said pipe hav-
ing the valve e. Insaid pipe G is a valve ¢,
which is similar to the valve ¢®. In the con-
ducting-pipe F, between the furnace-wall and
the lower end of pipe G, is a valve €5 which
is similar to valve 5. On the shaft d? in the

fan-case D is a pulley d3, over which extends
3

one end of a belt d*, the other end of which
belt extends over asuitable band-pulley upon
a driving-shaft of an engine. (Not shown.)
In operation power is communicated to the
suction and blast fan d' through the belt d*
and pulley d* from the source of power, and
an artificial draft of more or less power is
communicated to the smoke and gases within
the smoke-box jacket b, which enter said
smoke-box from the smoke-flue 6*in the boiler
B. The unconsumed smoke and gases under
the suction of the fan pass through the pipe
E 1nto the fan-case D and are forced out of
the case, after the treatment hereinafter de-
scribed, through the pipe F, beneath the fur-
nace-grate c*, the lighter gases, with the air,
beingforced through the pipe finto the cham-
ber of the furnace above the furnace-grate.
In starting the fire in the furnace when the
fuel in the grate ¢® is giving off a large per
cent. of smoke the valve 7 is nearly closed
and the valves /¢ in pipe f and the valve ¢?
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| which are drawn through pipe K being sub-

jected to the mixture with air within the said
tube, which is drawn through the air-feeding
pipe G into the pipe E, the total amount of
smoke and gases drawn within the fan-case
is therefore charged with an amount of oxy-
gensufficient to cause its rapid entrance with-
in the furnace through the pipe f above the
furnace-grate, effecting a rapid combustion,
and as the products of combustion become
less charged with carbon the valve f°is opened
to a larger extent, admitting the mixed gases
and air both above and below the grate.

In order to control the amount and also the
rapid passage of the heated air through the
pipe G and its admixture with the heated
furnace-gases drawn from the furnace by the
suction and blast fan, the valve ¢° is opened
sufficiently to admit the cold air supplying,
consequently, more oxygen, and the admix-
ture of the heated air and gasesiscontrolled in
quantity, and the draft of the heated air and
gasesiscontrolled in guantity, and the draft of
the heated air through the pipe K is regulated
in degree.

In my invention the gases are returned re-
peatedly to the furnace until by the complete
utilization of the mixed air and gases the com-
bustion of the fuel npon the furnace-grate is
made nearly perfect. The valve ¢ may be
closed 1n pipe K and the heated air fed direct
to the furnace.

Having fully described my invention, what
I now claim as new, and desire to secure by
Letters Patent, is—

1. Thecombination with asteam-boilerfur-
nace, and with the smoke-stack of a suction
and blast apparatus, separate smoke and gas
conducting pipes connected at their outer
ends with the respective induction and eduec-
tion openings in the said suction and blast
apparatus, and their inner ends extending
Into the smoke-box of said steam-boiler and
through the furnace-wall beneath the fur-
nace-grate respectively, an air-feeding pipe
within said smoke-stack, havingitsupper end
extending through said stack and its lower
end extending through said stack and also
within the conductor for the mixed smoke and
gases leading to the induction-opening in the
suction and blast apparatus, a branch pipe
connected with the smoke and gas returning
conductor and extending within the furnace
above the furnace-grate and within the heat-
Ing agent, and a valve in the conductor lead-
ing to the smoke-box from the induction-
opening in the suction and blast apparatus
located between the smoke-box and the exit-

opening of the air-feeding pipe.

2. Thecombination with a steam-boilerfur-
nace and with the smoke-stack of the steam-
boiler, a suction and blast fan-case and fan,
a conductor for the mixed smoke and gases
connected with the smoke-jacket of said
steam-boilerand also with the induction-open-
ing to the fan-case and a smoke and gas re-

in pipe G opened. The smoke and gases | turning econductor connected with the educ-
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tion-opening to tﬁé fdrn-case at one end, and | front plate, having jet - tubes extending 15

having the other end extending through the
furnace-wall beneath the furnace-grate, an
air-feeding pipe within the smoke-stack hav-

through said plate, a branch tube connected
at one end with said case or receiver, and
with the conductorleading from the eduction-

ing its upper end extending through the said | opening of the fan-case at the other end, and

stack and its lower end extending through
said stack and within the conductor for the

mixed smoke and gases leading from the |

smoke-jacket to the induction-opening to the

fan-case and a pipe-joint connected with the |

said conduector at a point between the exit-
opening of the air-feeding pipe and the in-
duction-opening to the fan-case, a case or re-

ceiver for the mixed gases near the furnace- |

il

a valve located in the pipe-joint controlling
the entrance of the cold air between the lower
end of the air-feeding pipe and the induction-
opening to the fan-case.

WALTER J. FOSTER.

Witnesses:
JAMES M. KENT,
JOHN T. MARSHALL.
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