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To all whom it may concern: 
Be it known that I, WILLIAM GURLEY 

MUNSON, a citizen of the United States, re siding at Indianapolis, in the county of 
Marion and State of Indiana, have invented 
certain new and useful improvements in 
Steam-Boiler Furnaces; and I do hereby de 
clare the following to be a full, clear, and 
exact description of the invention, such as 
will enable others skilled in the art to which 
it appertains to make and use the same. 
My invention relates to furnaces for steam 

boilers and has particular application to cer 
tain improvements in furnaces for feeding 
air and returning smoke and gas by the same 
air feeding force for promoting combustion; 
and the invention consists in the construc 
tion, combination, mode of operation, and 
arrangement of parts set forth in and fall 
ing within the scope of the appended claims. 
The object of my invention is to promote 

the combustion of the fire-bed, prevent the 
clinkering and crusting thereof, and supply 
thereto abundance of artificial fuei to pro 
duce the best results from the heat in the 
production of steam, with complete control 
of the furnace, and in preventing the waste 
of fuel. 

In the accompanying drawings i have 
and in which 

Figure 1 shows in elevation a steam boiler and its setting embodying my invention, the 
smoke-stack in partial section to expose the 
device by which the products of combustion 
are collected therein and delivered therefrom 
into the ash-pit. Fig. 2 shows in sectional 
elevation a steam boiler and its setting em 
bodying my invention, in feeding air above, 
and the products of combustion beiow the 
grate for promoting combustion by the same 
air supply force. Fig. 3 is a horizontal sec 
tion of the same taken through the feed-door 
and showing a grated and a non-grated com 

illustrated one embodiment of the invention 

bustion chamber, divided air conduits in the 
walls surrounding these chambers, air per 
orations in the surrounding walls of the 
latter above the grate, and air injector noz 
zles entering the conduits. Fig. 4 is an ele 
vation of the rear end of the furnace show 
ing the pipes for feeding air and the smoke 
and gases for promoting combustion. Fig. 5 shows in enlarged vertical section a portion 
of the smoke-stack and a plurality of cones 

Speciication of i.etiers Faient. a teated Aug. 24, 339 
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grated ch: 

8 

with the escaping products of combustion 
within the Smoke-stack and expelling the 
mixture into the ash-pit. Fig. 6 is a view 
in perspective of the interior Wall of one 
side of the bridge and a portion of the con 
necting side walls of the combustion chamber 
and the ash-pit showing the wall air receiv 
ing conduits, the perforations in said walls 
and air deflecting lips overhanging the said 
perforations for preverting the air jets from 
passing upward over the walls into the com 
bustion zone. Fig. 7 shows in vertical sec 
tion a detail of the conduit through which 
the products of combustion mixed with air 
under pressure are both forced and drawn 
from the Smoke-stack and injected into the 
ash-pit, and the steam heating coil in said 
conduit. Fig. 8 represents in sectional ele 
Vation a steam boiler and its setting as a 
complete stricture embodying my invention 
including an air compressor and an air stor 
age-tank which are necessary elements in 
carrying out my invention for supplying air 
under proper force and volume to the air 
feeding and Smoke retiriling devices. 
The boiler 1 is st - 

two combustion chaiser's one 2, of which 
has the usual fire-fox grate 3, the other 
chamber 4, being non-grated and both cham 
bers occupy the entire space beneath the 
boiler and are a On the same horizontal 
plane. The combustion chamber is 
eneath the front end of the boiler and has 
the usual feed-door 5, and the ash-pit. 6; 
while the hol-grated chamber terminates in 
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}}}cited upon walls over 
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the ai'ched uptake at the rear of the fur 
nace. The chambers are divided by a 
bridge-Wall & So that the products of com 
bustion pass from the grated chamber over 
the bridge-vali and over and into the un 

mber into which they are mixed 
with highly heated expanded air and from thence the fiage produced thereby passes 
into aid through the arched uptake into and 
through the boiler-fiues, into the usual smoke 
box and into the smoke-staek 9. 

95 

00 

A divided conduit for air under compres 
sio, and expansion in Separated spaces, is, 
formed in the waiis 10, entirely around each 
combustion chaniber, interrupted only all the 
feed-door; and for this purpose the condit 
passes through the bridge-wall as seen in 
Figs. 2 and 3 and into a division of these 
conduits air is forced under pressure from 

arranged across the Smoke-stack, whereby which it passes into the expansion division 
air under pressure is caised to be mixed from which it passes into the combustion 
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chambers. These air conduits are in the 
side and end-walls and extend to and are 
provided with doors 11 at the front and rear 
corners of the furnace for a purpose which I 

5 will presently state. These conduits are par 
allel with and preferably a little above the 
line of the grate bars and are provided with 
perforations 12 which open into the combus 
tion chambers all around their walls includ 

10 ing both sides of the bridge-wall and the 
intersecting end conduits 13-14, so that the 
air in the conduits will be caused to pass 
therefrom in a highly heated condition by 
means which I shall presently explain, into 

15 the combustion chambers and thereby pro 
mote and maintain a high heat beneath the 
boiler. The perforations are preferably 
made quite close togethef and may be so 
formed as to cause the air jets to be deliv 

20 ered at opposite or divergent angles hori 
zontally into the combustion chambers to 
give an even distribution and, as a result, a 
more uniform combustion. For this pur 
pose I may make V shaped perforations al 

25 ternating with perforations at right angles 
to the chamber walls with the branches of 
thé W opening into the chambers so that the 
air jets will be caused to mix with the body 
of the fire on the grate. An important fea 

30 ture in connection with these perforations 
is the forming of recesses 15, in the inner 
walls of the combustion chambers and on 
both sides of the bridge-wall the recesses 
terminating at their upper ends in deflecting 

35 lips 16, which overhang the upper row of 
the perforations and thereby cause, the air 
jets therefrom to be deflected downward and 
prevent them from being drawn up and 
along the vertical walls of the combustion 

40 chambers the air-jets thereby being prac 
tically confined to the fire-bed. 

It will be noted referring to Fig. 3 that 
the air conduit is divided centrally of its 
width by a partition 17, which extends 

45 nearly the length of the walls of the colnbus 
tion chambers, the function of which parti 
tion is to divide the conduit into a space 18 
next to the outer side wall, into which air 
under pressure is injected, and a coir juni 

50 cating space 19 next to the chamber walls 
into which the injected air is expanded be 
fore it passes through the perforations into 
the combustion ehambers. The partitions 
are separated or interrupted at the bridge 

55 conduit, so that the air will pass from the 
outer space 18, through the space. 20, be 
tween the ends of the partitions, into the 
inner expansion spaces. 19, formed by the 
partitions, into the cross conduit 21, of the 

30 bridge and into the end cross conduits 13-14. 
Removable partitions 27 connect the rear 
ends of the partitions to the real' gall, so 
that the air under pressive elitering the 
conduits at their ends will be caused to pass 

931,952 

by back pressure return in the spaces 19, and 
into the cross spaces, so that in use the outer 
conduit spaces are always filled with air 
under pressure; while the inner spaces are 
filled with air under less force and which 
it will be uniderstood, is constantly supplied 
from the outler spaces into which the air is 
received froja a source of supply under pres 
Ste. . 

The provision for supplying the Wall con 
duits with air under pressure consists, in the 
construction shown, of a branch-pipe 28 con 
necting a supply-pipe 29 preferably at a 
point between the source of the air supply 
and the Smoke-stack, and extendin E. 
such connection to the rear of the furnace, 

70 
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80 

has a duple iranch each branch 30 termi 
nating in a nozzle 31 which, piercing pref 
erably the rear furnace wall, extends within 
each conduit space 18 between its duter wall 85 
and the partition so that the nozzle termis . 
nates in lapping relation to the latter, and . 
thereby injects the air under pressure into 
the outer conduit spaces from which it is 
expanded into the inner conduit space and 
thence into the combustion chambers. For this purpose the branch-pipe 28 preferably 
enters the wall of the main supply-pipe 29, 
the air from which is deflected into the 
branch pipes by hoods 32 which are placed 
over the entrance to said branch pipes and 
extend into the main supply-pipe. As ad 
juvant to the air supplied by these nozzles 
I provide the branch-pipe 28, with a branch 
pipe 33, which enters the wall of said pipe 
28, and is bifurcated so that its parts 3434 
straddle the boiler as in Fig. 4, and, passing 
down thirough the side walls, terminate in 
injecting nozzles 35 in the outer spaces 18 
of the wall conduits that is, between their 
outer walls and the partitions, on each side 
of and about mediately of the length of the 
grated combustion chamber. similar 
branch - bifurcated pipe 33, is provided 
for the non-grated combustion chamber 
and is shown in Fig. 2 as connecting the 
branch pipe 28, and straddling the boiler, 
its branches 34-34 passing down through 
the side walls and terminate in iniectin 
nozzles 35, in the outer spaces 18, of the.wa. 
conduits on each side of and about mediately 
of the length of the non-grated combustion 
chamber. 

Each branch of the bifurcated pipes is 
provided with a cut off cock 50 and it will be 
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20 
inderstood that all the air pipes may be 
sired. The air issues from these nozzles 35 
in opposite directions and is thereby caused 
to spread each way and assists in maintain 
ing a uniform volume of air in the conduits 
and particularly at and around the grated 
challer where it is important that the air 
shall be kept at a full volume under less 

used together or controlled as may be de 

25 

65 along the outer sides of these partitions and force to supply the fire-bed. The advantage 130 
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of the partitions is to equalize the quantity 
and pressure of the air in the divided con 
duits and to cause it to be of less force be 
fore it is expelled through the perforations 
to every part of the fire because, without 
these partitions the air would, under com 
pression, pass directly through the perfora 
tions and fail to produce the desired results. 
I find that in supplying air in a condition 
of reduced force to the fire-bed avoids the 
clinkering and crusting of the fire-bed. In 
the non-grated chamber the air from the 
perforations mixing with the smoke and 
gases front the fire-bed, produces flame of 
intense heat which passes directly into the 
boiler flues. 

In the event of the air compressor becom 
ing disabled from any cause - provide an 
emergency means whereby aii under atmos 
pheric pressure may be supplied to the con 
duits and referring to Figs, 1, 3 and 4 this 
construction is seen as consisting of the doors 
11, at the end walls of the furnace which, 
when opened, supply air to the conduits at 
both ends. Registers 37 which open at the 
side walls and which lead to ducts 38, there 
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in down to and open into the outer conduits, 
also provide for the inflow of air therein, 
there being for this purpose preferably a 
pair of such registers and ducts provided 
for each side of each combustion-chamber. 
When the furnace is operating under a 
forced draft these doors and registers are 
closed. 
The bridge wall is provided with passages 

51, leading from the cross air conduits to a 
door 52, in the ash-pit as in Figs. 2 and 6 
wherein it will be seen that the bridge wall 
is hollow, and that the partition therein is 
supported upon blocks 53. 
The feed door and the ash-pit door, and 

the clean out doors, are closely fitted and 
closed at all times when the furnace is 
working with a forced draft, and when so 
working the partitions 27 crossing the ends 
of the rear end cross conduits are removed, 
to allow the hot air from the end conduit to 
come in contact with and heat the injector 
nozzles. 
To give greater efficiency to the heating. 

capacity of the furnace I employ the direct, 
draft produced by the air compressor sup 
ply-pipe in connection with a smoke and gas 
exhausting device mounted within and ex 
tending across the smoke - stack draft by 
which the products of combustion passing 
with the draft are intercepted and collected 
in a Zone across the smoke - stack, mixed 
therein with the forced air and delivered 
into the ash-pit, so that one source of forced 
air effects under the same pressure the sepa 
rate and distinct functions of supplying air 
to the fire-bed above the grate, and of ex 
lausting the products of combustion from 
the smoke-stack and delivering them beneath. 

the grate and this operation is effected by 
the following means. The main air supply 
pipe enters the wall of the smoke-stack and 
to it is connected an exhausting device con 
sisting in the example shown of a plurality 
of cones arranged within and across the 
smoke-stack so as to form a sort of baffling 
device for checking the outflow of the smoke 
and gases, collecting them and expelling 
them mixed with the expelling air succes 
sively from said cones into a pipe 39 which 
connects with the smoke-stack and extends 
to and opens into the ash-pit, whereby prac 
tically all the smoke and gases that would 
E. out of the smoke-stack are taken there 
rom and forced up through the grate to 
promote combustion. For this purpose a 
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group of tubular sections, 40 preferably of 
conical form are arranged in lapping rela 
tion to each other with the flaring ends of 
each opening into the smoke-stack and their 
Smaller ends opening into the flaring ends, 
so that the Smoke and gases are, by the en 
training action of the air caused to be sucked 
simultaneously into the flaring end of each 
cone, by the force of the air passing through a 
central conduit composed of tubular lapping 
sections 41 and connected in such manner as 
to cause each cone to form a suction zone in 
the draft space, the effect of which is to cause 
the Smoke and gases to be drawn within the 
cones and mixed with and ejected therefrom 
by the force of the incoming air. The initial 
cone, laps within the stack with the end of 
the air supply-pipe; while the terminal cone, 
laps within a mixing hood 42 projecting 
from and seculed to the outer wall of the 
smoke-stack. The sections forming the cen 

preferably tral conduit lap with each other 
at the lapping ends of the cones so that an 
nular spaces 43 are formed between the lap 
ping ends of Said central sections and open 
into the flaring ends of the cones. Prefer 
ably the cones decrease in diameter from the 
intake to the exit cone, and the central con 
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duit sections are correspondingly decreased 
and this construction has the effect of giving 
the device the function of an ejector, the ac 
tion of which causes the aii which is forced 
through the central conduit and through 
each cone to draw the Smoke and gases from 
the smoke-stack into the flaring end of each 
cone in the direction of the air flow and into 
the mixing-hood. In this way and by this 
construction the central air volume in its 
passage under force, has the effect of pro ducing a partial vacuum at the flaring end 
of each cone into which the smoke and gases 
and cinders are thereby caused to be sucked 
and, each cone has an identical effect. The 
cones in their joint action create co-acting 
partial vacuum zones around the intake ends 
of the cones which are thereby rendered ef 
fective' in transferring substantially all the 
Smoke and some of the gases from the Smoke 
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stack into the mixing-hood. A pipe 39 con- section of the partial vacuum roducing de 
nects this mixing-hood and, passing down 
through the side wall opens at 45, into the 
ash-pit and delivers therein the mixture of 
Smoke, gases and air. To give such delivery 
the force of an injector a branch-pipe 46 is 
connected with the main air supply-pipe be 
tween the source of the air supply and the 
Smoke-stack, and passing down and into the 
side wall enters the wall of the pipe 39, 
which leads from the mixing-hood and ter 
minates a suitable distance above its outlet. 
In this action of the central sectional con 
duit and separate cones the smoke and gases 
are taken from the smoke-stak and mixed 
with air in the hood into whi. the central 
air conduit terminates. 
The exhausting device is kept firmly in 

line and supported at its inlet end upon the 
end of the air supplypipe by strips 48, and 
at its exit end the device is supported within 
the mixing-hood by strips 49, the group of 
cones being connected and supported upon 
each other and upon the central sections by 
like strips; while the central conduit sections 
are supported in separated relation at their 
lapping ends by like strips so that the air 
has free passage through the central conduit 
sections, through the spaces 43, between their 
lapping ends and through the cones keeping 
all the passages clear and causing each cone 

35 

of the group to form an individual ejector 
within the smoke-stack; while the group as 
an entirety forms a partial vacuum across 
the smoke-stack. The number of the cones 
may be varied to suit the diameter of the 
Smoke-stack but of whatever number and 
form, their arrangement must be such as to 
cause a plurality of transverse drafts in 

40 

45 

50 

ternally of each cone by the action of the 
passage, under pressure, of a volume of air 
centrally through the separate conduit of 
connected tubular sections for taking and 
delivering the Smoke and gases from the 
Simoke-stack. In effecting this operation the 
important matter is to case the collection of 
the products of combustion within an ex 
hausting device composed of an outer and 
an inner group of tubular connected sections 
having such relation that the outer group 

... will have transverse openings in communi 
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cation with the stack draft space, while the 
inner group of sections will form an air con 
duit and have transverse openings in com 
munication with the outer sections. 
Coöperating with the external mixing 

hood which opens into the smoke-stack a sup 
plemental hood 54, is fixed to the inner wall 
of the latter in overhanging relation to the 
upper edge of the external hood so as to 
arrest and cause the deflection of the prod 
ucts of combustion which might pass the 
vacuum producing device, into the external 
hood. As a means of causing the arrest of 
the stack-draft the flaring end of each outer 

vice is projected toward the inlet end of the 
compressed air supply-pipe, so that at its 
upper edge each section will overhang its 
lower edge and thus assist the suction fune 
tion of the central conduct and increase the 
exhausting capacity of the device. In the 
mixing function of the hood it is also caused to produce a partial vacuum at the receiving 
end of the smoke-pipe and to cause the ex 
tension of this partial vacuum into the 
smoke-pipe I provide it near the outlet of 
said hood with a contracted neck 55 of con 
ical form and having the function of a nozzle 
and producing thereby a more acute partial 
vacuum at the entrance of the smoke-pipe. 

It is important that the mixture ejected 
from the smoke-stack be as highly heated 
as possible before it is delivered into the 
ash-pit, and for this purpose I utilize steam 8 
preferably taken from the boiler dome by 
a pipe 56 Fig. 2 leading to and entering the 
wall of the Smgke-pipe 39, and connected 
within said pipe to a coil 5, which star 
rounds therein the air-branch-pipe 46, and 
passes out of said pipe 39, into the ash-pit, 
This steam coil heats the air passing frona. 
the compressor to the smoke-stack and to 
the ejector pipe 46; while the delivery of 
the steam within the ash-pit serves to further 

70 

w 

75 

80 

90 

95 

heat the mixture therein and to agitate and 
effect its complete mixture before it passes 
up through the grate into the fire-bed, as 
the steam will leave the coil under pressure 
and spread beneath the grate, and the ash 
R being air-tight, the mixture fed to the 
re therefrom will be smoke, gas, air and 

steam; the steam pipe for that purpose hav 
ing a regulating valve 58, Fig. 8. The steam 
coil does not contact with the inner wais 
of the smoke-pipe and is of a size to give 
free passage therein to the products of com 
bustion. 

I find in practice that the ordinary blower 
used as an air-compressor will not produce 
the required air pressure for the stack 
smoke exhauster and for all the air and 
smoke-pipes, or a uniform pressure in all 
the pipes and particularly in the conduit in 
jectos and to overcome this objection 
supplement the air-compressor with an air 
storage -tank 59 located between the air-com 
pressor 60 and the smoke-stack which not only provides for the required pressure, and 
volume but serves as the meals by which 
such pressure may be made r predominate 
over the stack-draft whatever it may be 
and this is a matter which conduces to 
the success of my invention. The storage 
tank connects by a su 
the air compressor and may have a ca 
pacity of from forty to one hundred pounds 
pressure to the square inch and this will 
give the advantage of complete control 
over the air and smoke-pipes by the pro 

ly-pipe f1, with 
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vision of a regulating gate 62 in the pipe 29, of working condition; that by the provision 
which connects the storage-tank with the of the controlling cocks, air at atmospheric exhausting device of the smoke-stack. The 
pressure in the storage-tank is indicated by 
a gage 63. To obtain the full advantage in 
the use of the storage-tank provision is made 
by a coiled pipe 64 therein having connec 
tion (not shown) with the steam space of 
the boiler, for heating by radiation from the 
coil, the air stored in the tank so that the air 
that supplies all the pipes is first heated in 
the storage-tank, then in the Soke-stack ex 
hausting device, then in the sinoke-pipe iead 
ing to the ash-pit, then in the ash-pit, then 
by the heated walls of the conduits which 
surround the combustion-chaimbers, and in 
this way the force of the air is reduced be 
fore its entrance into the fire-bed, the Sup 
ply in th: ash-pii, being always stronger 
than tha: delivered into the combustion 
chambers, and as a result the draft is at all 
times in the direction of the smoke-stack. 
There are several important results to be 

noted frozin my improvements and among 
these are, referring to the means for causing 
the fees of air iniets into the combustion 

30 

35 

ciambiggs, that the air passing from the in 
jectors into tie wall conduits will be driven 
down one side of the conduit to the front 
cross conduit and return under less force in 
the other side of the same conduit and be 
caused to be highly heated in its course and 
to be fed through the perforations into the 
combustion-chambers; that the air from 
these horizontal injectors is under greater 
pressure than the air from the vertical in 
jectors and therefore the return fow of the 
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air in the conduits is not interfered with: 
that the feeding of the air in this way will 
produce an approximately white heat in the 
combustion-chambers; that the several air 
and Smoke-pipes are provided with control 
ling cocks 50, by which, full control may be 
had of the pressure arid supply; that the 
branch-pipe 46, serving as an air injector 
for the smoke and gases is heated in the pipe 
39, by which they are conducted to ald de 
livered into the ash-pit; that this injector air branch-pipe aids in producing a partial 
vacuum in the smoke delivering pipe and 
also assists in forming a stronger partial 
vacuum in the exhausting cones; that the 
air, Smoke and gases, are mixed in the hood of the exhausting device practically within 
the smoke-stack and again mixed in the de livering, pipe by the branch-pipe 46, and that this branch-pipe prevents any back 
ressure of the mixture; that from the 

forced draft and mode of promoting com 
bustion, the smoke-stack need not extend 
more than fifteen feet out of the roof of a 

that the controlling cock in the 
ivering pipe serves to cut off any smoke 

pressure may be supplied to the wall con 
duits through the end doors thereof, which 
also afford access for cleaning out the con 
duits; that in such case the smoke exhaust ing device is rendered inoperative while the 
draft of the smoke-stack will be effective. 
While I have shown my invention in con 

nection with a stationary steam boiler obvi 
ously it may be used in traction engines, 
locomotives, fire engines, garbage crema 
tories and in fact any plant having a steam 
boiler. 

in the attainment of the ends sought by 

70 

75 

my improvement i do not wish to be limited 
to the precise details herein set forth, inas 
much as minor changes in the form, propor 
tion, and exact manner of assembling of the 
parts may be made without departing from 
the spirit of the invention. Nor do I wish 
to be confined to the use of the duplex com 
bustion chambers as some of the features of 
my invention could be used with the grated 
combustion chamber only. 

It is important to note that the force and 
capacity of the exhauster be effectively 
maintained to insure the most complete ex 
haustion of the Smoke and gases from the 
smoke-stack and for this purpose the ex 
hausting device is rendered functional by 
the joint action of three forces which to 
gether insure the effectiveness of the exhaust ing device in diverting substantially all the 
smoke and gases from the smoke-stack. For 
this purpose the injector in the receiving 
end of the smoke pipe coöperates with the 
injector in the delivering end of said pipe, 
the two ejector's acting with a suction force 
upon the delivering end of the exhauster and 
the storage-tank acting with a driving force 
in the same direction upon the receiving end 
of the exhauster. 

Except for the purposes of the combina 
tion of devices herein set forth in the claims, 
do not in the Letters Patent to be issued 

on this application claim returning Smoke 
for promoting combustion by meals of an exhausting device comprising a plurality of 
hollow cones mounted in the walls of the 
smoke-stack across the draft-space and an 
air conduit of lapping Sections extending 
centrally through the cones, the cones and 
the central Sections having annular com 
municating passages between them, the con 
nected cones and the connected central Sec 
tions opening into the draft space, a pipe 
leading from a source of compressed-air sup 
ply and lapping in the draft-space with one 
endor the central sections forming an annular 
passage between it and said central section, a 
hixing-hood at the other end of the exhaust 
ing device, and a pipe connecting said hood back draft through to the smoke stack in and leading to the ash-pit, as the said inven 

65 gase the air-compressor or engine may be out, tion constitutes the subject matter of claims 
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in a divisional application filed by me on 
December 1, 1908 under Serial Number 
465,546.for improvements in smoke and gas 
consuming furnace; nor do I claim herein 
the features of construction whereby the 
function of the storage-tank is reinforced by 
an ejector within the receiving end of the 
smoke-pipe arid an ejector within the deliv 
ering end of the said pipe. 

claim 
1. The combination in a steam-boiler 

furnace, a grated and a non grated combus 
tion-chamber, a bridge-wall dividing the 
combustion-chambers, the walls surrounding 
and forming the combustion chambers hav 
ing conduits which are divided longitudi 
nally into separate communicating passages, 
and the said chamber walls having perfora 
tions opening into the inner passages of Said 
conduits and into said chambers, and means 
for forcing air into a division of the con 
duits. - 

2. The combination in a steam - boiler 
furnace, a grated and a non-grated combus: 
tion - chamber, a bridge - Wall dividing the 
combustion - chambers, the walls surround 
ing the combustion-chambers and the bridge 
wall provided with separate. paralleh com 
municating conduits or passages, one of said 
passages having perforations, opening into 
said chambers at their sides, ends, and at 
both sides of the bridge-wall, and means for 
forcing air into the other passage of the 
conduit from which it enters into the com 
bustion-chamber. 

3. The combination in a steam-boiler 
furnace, a grated and a non-grated combus 
tion-chamber, a bridge-wall dividing said 
chambers, the walls surrounding said cham 
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bers provided with communicating conduits 
having perforations opening into said cham 
bers, the side conduits being divided longi 
tudinally into communicating spaces, a pipe 
leading from a source of compressed air Sup 
ply and having connections extending to, 
entering and terminating in an injecting 
nozzle within a division of each conduit at 
one end of the furnace, and cocks in said 
pipe connections for controlling the volume 
and regulating the force of the air injected 
into said divided conduits. 

55 

60 

4. In a steam-boiler furnace, a grated and 
a nongrated combustion chamber, a bridge 
wall dividing said chambers,th walls sur rounding said chambers providéd with con 
duits having perforations opening into said 
chambers, partitions dividing each conduit 
into communicating parallel spaces, into one 
of which the perforations open, a pipe lead 
ing from a source of compressed air supply 
and having divided connections each divi 
sion thereof extending to, entering and ter 
ninating in an injecting nozzle within the 
outer of the divided spaces of the conduits 
at the rear of the furnace, whereby the air 
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under compression injected into the conduits 
on one side of their dividing partitions is 
caused to expand into the spaces on the other 
sides of the partitions and forced through 
the wall perforations into the combustion 
clhambers. . . 

5. In a steam-boiler furnace, a grated and 
a non grated combustion chamber, a bridge 
wall dividing said chambers, the walls sur 
rounding said chambers provided with on 
gitudinally divided communicating conduits 
having perforations opening into said cham 
bers, a pipe leading from a source of com 
pressed air supply and having pipe connec 
tions extending to, entering and terminating 
in an injecting nozzle within a division of 
said conduits at one end of the furnace, a branch pipe having communisation with said air supply-pipe and extending down on 
each side of the boiler, terminating in a 
nozzle within the conduits at each side of 
the combustion-chamber, and cocks in said 
pipe connections for controlling the volume 
and regulating the force of the air injected 
into said conduits. 

6. In a steam-boiler furnace, a grated and 
a non grated combustion chamber, the was 
surrounding said chambers provided with 
longitudinally divided communicating con 
duits having perforations opening into said 
chambers, a pipe leading from a source of 
compressed air supply and pipe connections 
therefor extending to, entering and termi 
nating in an injecting nozzle within a divi 
ision of said conduits at one end of the fur 
nace, independent means for supplying air 
from the main supply-pipe to and wi 
division of the conduits at each side of the 
combustion-chamber, and cocks in said pipe 
connections for controlling the volume and 
regulating the force of the air injected into 
said conduits. 

7. In a steam-boiler furnace, a grated com 
bustion-chamber, the walls surrounding said 
chamber and the bridge-wall having air 
conduits and perforations opening into said 
chamber, partitions dividing each conduit 
into communicating spaces into one of which 
the wall perforations open, an air injecting 
pipe terminating in an injecting nozzle with 
in each conduit between the partition and 
the outer wall of the furnace, and means for 
feeding air under pressure to said nozzles. 

8. In a steam-boiler furnace, a grated com 
bustion - chamber the side walls forming 
which provided with conduits and having 
perforations opening into said chamber, par 
titions dividing each conduit into comint. 
nicating passages into one of which the sai 
perforations open, the said partitions each 
having a removable section at the inlet end 
of each conduit, an air injecting pipe ter 
minating in a nozzle within the end of the 
outer passage, and means for feeding air ti, 
said nozzles. 
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9. The combination in a steam-boiler fur 
nace, a grated connbustion - chamber the 
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oute walls surrounding which are divided longitudinally into separate communicating 
passages, and the said chamber walls having 
perforations opening into the inner of the 
divided passages, means for injecting air 
horizontally into one end of each of said 
inner passages, and means for injecting air 
under pressure ver' cally into the same pas Sages. 

10. In a steam-boiler furnace, a grated and 
a non-grated combustion-chamber the outer 
side walls forming which provided with con 
duits extending horizontally the length of 
said chambers and having perforations open 
ing horizontally into said chambers, a bridge 
wall dividing said chambers and having a 
passage through it in communication with 
Said side wall conduits, the opposite sides of the bridge-wall having perforations open 
ing into said chambers, the said chambers 
and bridge-wall having recesses into which 
said perforations open, and an imperforate 
lip continuous around and overhanging said 
perforations with a downward deflecting 
under wall, and means for feeding air into 
said conduits. 

11. In a steam-boiler furnace, a grated and 
a non-grated combustion-chamber the walls 
forming which and the bridge-wall having 
air conduits extending to and opening at 
each end of the furnace walls, a door clos 
ing each end opening, the said conduit walls 
including the bridge-wall having perfora 
tions opening into the chambers on a plane 
above the grate, and registers in the vertical 
walls on each side of the boiler, each register 
having an air-duct extending to and termi 
nating within the conduits, said registers be 
ing on each side of each combustion-chamber. 

12. In a steam - boiler furnace. a grated 
combustion-chamber the walls forming which 
having conduits side by side each having 
free communication, that conduit which is 
next to the chamber having perforations 
opening therein, the two outside conduits 
each opening at the end walls, and doors 
closing such openings, whereby air under at 
mospheric pressure may be admitted through 
said end openings into said conduits heated 
and passed through said perforations into 
the combustion-chamber. 

18. In a steam-boiler furnace, a grated 
combustion-chamber the walls forming which 
having conduits side by side each having 
free communication, that conduit wall which 
is next to the chamber having perforations 
opening into said chamber, an injector noz 
zle entering the end wall of each of the out 
side conduits, and means for supplyin 
under compression to said injectors, where 
by the outer conduit receives the compressed 
air and freely supplies it to the inner con 
duit, which thereby is caused to have the 
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function of an expansion. - chamber from 
which the air is supplied to the combustion 
chamber for the purpose stated. 

14. In a steam-boiler furnace and in com 
bination, a grated and a non-grated com 
bustion-chamber the walls forming which 
having conduits side by side in free com 
munication with each other and the wall of 
the inner conduit having perforations open 
ing into said chambers, an injector nozzle 
entering the non-perforated outer conduit, branch-pipes terminating each within said 
outer conduit, and stop cocks in Said pipes, whereby the air supplied by the injectors is 
under greater pressure than the air supplied 
by the branch pipes to said conduits, sub stantially as described. 

15. In a steam-boiler furnace and in com 
bination, a grated and a non grated com 
bustion-chamber the walls forming which 
having conduits side by side in free com 
munication with each other, the wall of the inner conduit having perforations opening 
into said chambers, an ejector nozzle enter 
ing the end wall of each outside conduit, air 
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supplying pipe connections for each injector 
nozzle, branch pipes connecting said air sup 
ply pipe one for each combustion-chamber 
and terminating each within the said outer conduit, said pipes and injectors Supplying 
air under pressure to said conduits, a smoke 
and gas exhausting-device within the smoke 
stack, an air compressor, and a storage-tank 
connecting the exhaust-device with the stor 
age-tank, a pipe connecting the exhaust-de 
vice with the ash-pit of the combustion 
chamber, and stop-cocks in said pipes where 
by the air supplied by the branch-pipes to 
said conduits by the injectors is under greater 
pressure than the air supplied by the branch 
pipes to said conduits substantially as de 
scribed for the purpose specified. 

16. In a steam-boiler furnace, a combus 
tion-chamber, the ash-pit, and a smoke-stack, 
a smoke and gas exhausting device across the 
smoke-stack, an air supply-pipe connecting 
the stack with the exhausting device, an air 
storage tank connected to the air supply 
pipe, an air-compressor connected to the stor 
age-tank, a pair of injectors in communica 
tion with the combustion-chamber and with 
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the supply-pipe, a pipe connecting the in 
jectors with the supply pipe, and a pipe con 
necting the exhausting device with the ash 
pit, whereby the air supply force for the 
exhausting device, the combustion-chamber 
and the ash-pit is provided by the same vol 
ume and under the same pressure. . 

17. In a steam-boiler furnace, the follow 
ing instrumentalities, a combustion-chamber, 
the ash-pit and the smoke-stack, a smoke and . 
gas exhausting device across the Smoke 
stack, an air supply-pipe connecting the 
stack with the exhausting device, means for 
supplying air under compression to said 
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pipe, a pair of injectors, means for connect 
ing the injectors with the combustion-cham 
be', a pipe connecting the injectors with the 
air supply-pipe, and a pipe connecting the 
exhausting device with the ash-pit, the said 
injector connecting pipes being connected to 
the air-supplying-pipe in advance of its con 
nections with the exhausting device, whereby 
the feeding of the air to the injectors and to 
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the exhausting device is effected from the 10 
Sane air supply under the same pressure. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. wifi AMGUREEY MUNSON. 

Witnesses: 
CHARLEs R. YokE, 
CECILIA A. BEACH. 

  


