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UNITED STATEs PATENT OFFCE. 
ISAAC H. BOYER, OFMUNCIE, INDLANA. 

sTEAM-Bo LER FURNACE. 
No. 849,108. Specification ofetters Patent. Patented Aprill 2,1907. 

Application filei January8, 1906. serial No, 295,029, 

To al vhom, it may concern 
Beit known that I, IsAAcH. BoYER, a citi 

zen of the United States, residing at Muncie, 
in the county of Delaware and State of In 
diana, haveinvented new and useful m 
provements in Steam-Boiler Furnaces; nd 
Ido declare the following to be a full, clear, 
andexact description of the invention, refer 
ence being had to the accompanying draw 
ings, andto the letters and figures of refer 
ence marked thereon, which form a part of 
thisspecification. V 
This invention relates to apparatus for. 

producing steam from water for industrial 
purposes, the invention having reference 
particularly to producers that include fur 
naces in which heat is generated from fuel 
and the arrangement of evaporatingvessels 
or boilers in which the water may be con 
verted into steam. 

Objects of the invention are to provide a 
steam-boiler-furnace construction whereby 
steam may be produced economically with 
respect to the consumption of fuel and 
whereby the heat from the fuel may be util 
ized to the greatest advantage to rapidly 
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produce the steam. - 
A further object is to provide a steam 

boilerfurnace in the operation of which by 
the consumption of coal or similar fuel the 
highest degree of perfection may be attained 
inthe combustion offuel, so asto avoid losses 
due to unburned gases which commonly 
prove wasteful in the form of smokeemission. 
With the above-mentioned and minorob 

jectsin view the invention consistsin anim proved steam-producer comprising, broadly 
stated, a novel form of furnace, a novel ar 
rangement of boiler or evaporation vessel 
: respect to the furnace, improved forms 
and arrangements of heat-passages for con 
ducting the furnace heat transversely to the 
longitudinalaxis of the boiler, andina novel. 
arrangement of feed-water heater. trans 
versely to the direction of the heat-current 
toward the chimney; and the invention con 
sists, further, in the novel parts and. the 
combinations and arrangements of parts, 
as hereinafter particularly described and 
claimed. – - : 

Referring to the drawings, Figure 1 is a 
front elevation of a steam-producer con 
structed substantially in accordance with 
the invention; Figi 2,a fragmentary vertical 
sectional view on theline AAin Fig. 1; Fig. 
3, a vertical sectional view approximately on 

theline C" C'in Fig. 3; Fig.5, a verticalsec 

ent fi 

the arches having projections i. 

F" comprise parts of the furnace-walls and 

theline B Bin Fig. 1; Fig. 4, ahorizontal 
sectionalview approximately on theline CC. 
in Fg. 1 corresponding approximately to' 
tional view on theline DDin Fig. 3; and 
Fig. 6, a horizontal sectional view approxi 
mately on theline EEin Fig. 3. . 

the difer Similar reference characters in 
gures of the drawings designate corre 

sponding elements orfeatures. 
In a practical embodiment of the inven 

tion a front furnace-wall a, having suitable 
fire-doors b and ash-pit doors c, is provided, 
there being suitable openingsin the wall that 
are closed by the doors. A rear furnace 
wall dis erected opposite to the front wall, 
andside walls d" and d* connect the front and 
rear walls. The rear wall dhas a vertical 
lower portion andvertical upper portion, the 
middle portion being inclined, as indicated particularly in Fig. 3, thewallhavingalining 
offre-bricke, the face of which hasa multi 
plicity of projections f. Suitable grates g 
are arranged in the furnace thus providedb 
the Walls, and above the grates are fire-bric 
arches h, of suitable number, extending over 
the forward portion of the grate areaat a 
suitable heighttherefrom, the under side of 

Thearches are of suitable width, so as to extend from 
the front wall a toward the rearwald asfar 
as may be desired, leaving an opening for 
the flames to pass upwardly from the grates 
along the face of therearwall. One ormore 
arches may be provided, according to the di 
mensions of the furnace, there being a suit 
able number of partitional walls kerected 
in the furnace when required to supportad 
jacent ends of the arches when twoor more 
arches may be desired. The sides of the fur 
nace and d partitions are alsolined with the 
brickshavingthe projections on theirfaces. 
Two counterparthollow water-headsPand 

are mounted on the side walls d" and dº, one 
on eitherwall, oppositely arranged. Thein 
ner wall of eachwater-head has a relatively large opening, andan evaporator G, prefer 
aby oftubularform, extendsfromoneto the 
other opening and is attaghed at one end 
thereof to theinnerwall of the water-head F' 
the opposite end of the evaporatorhavingthe 
lower portion thereof attached to the inner 
wall and the upper portion thereof extend 
ing to and attached to the outerwall of the 
water-headF, there beinglateral wingsland 
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A pair offlues P and P' have connection 
with the draft-duct and discharge into a 
smoke-box Q, to whichis attachedachimney 
connection R. 
Such inclosing walls are employed as are 

suitable to the purpose of the invention. 
Various modifications may be made fairly 

within the scope of the invention with re 
spect to the grate-surface and other details 
of construction. Also any suitable number 
andsize of evaporators may be provided, the 
single one serving to illustrate the invention, 
and the rear furnace-wall may havea part 
thereof inclined at various degrees of angu 
larity to suit various dimensions of furnaces 
and capacities of evaporators. - - 

In practicaluse, having supplied the feed 
water heaterand the evaporator with a suit 
able duantity of water, which may be indi 
cated by suitablegages, a fire may be started 
in the furnace, and the smoke and heat will pass from the fire through the heat-passage 
under and - about the evaporator G and 
thence through the draft-duct among the 
series of circulating-tubes to the chimney, as 
indicated by arrows in Fig. 3, the shallow 
body of water that may be on the bottom of 
the evaporator-shell beneath the water-di 
vider Hbeing rapidly heated to the boiling 
point and converted into steam, whichwill 
rise at the sides of the water-dividerinto the 
upper portions of the evaporator-shel and 
the water-head F", and thence pass through 
the superheating-tubes g into the steam 
Chamber m" to be utilized for such purpose as 
may be desired. When the fire, begins to 
generate heat, the projections jandi on the 
faces of the furnace-walls and arches will be 
come heated in advance of the bodies of the 
bricks and will therefore early begin to ra 
diate the heat and at all times will afford 
augmented radiating-surface. The projec 
tions underthearches will cause the hotgases 
and smoke toroll andmixin their passage to 
the combustion-chamber and heat-passage, 
thereby aiding combustion, and this result 
will be contributed to by the projections fon 
therearwald of the furnace. The curved 
inclined wall m will become heated and re 
flect the heat toward the under side of the 
evaporator, while causing the flames topass 
close to the evaporator. After the heat 
Current produces the steamit passesat high 
temperature under the superheating-tubes 
with benefieial results and gradually im 
arts its heat to the feed-water, whichcircu 
ates to and froacross the path of the heat 
current, so that the resultant heat from the 
fuel may be utilized to the fullest extent. 
The course of the water circulation from the Supply-pipe Lu to the evaporator G is 

indicated by arrows in Figs. 2,4,5, and 6, 
and it will beapparent that the feed-water 
may be but slightly heated on its entrance 
to the primary heater, but willincrease in 
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temperaturerapidlyinits circulation through 
the hottergases nearerto the evaporator, SO 
that the watermay be heated to tne boiling 
point as rapidly asit enters the evaporator 
thus requiring the minimum degree ofinitial 
heatin producingthe steam, with consequent 
economy in fuel. 
Havingthus described the invention, What 

isclaimed asnewis– 
1. A steam-producer includinga furnace 

comprising afront wall, a rearwall, a pair of 
opposing side walls, anarch extending from 
the front wall nearly but notentirely to the 
rearwall, an upwardly-inclined wall eXtend 
ing from the inner end of the arch toward the 
front wall, andan evaporator eXtending lon 
gitudinally near the rearwall and the curved 
wall andspaced therefrom to forma combus 
tion-chamber and alsoa passage-way for the 
products of combustion. 

2. A steam-producer jncluding afurnace 
comprising afront wall, a rearwall havingan 
inclined part, anarch extending from the 
front walltoward but mot to the inclined part 
of the rear wall, opposing side walls, an in 
clined curved wall extending from the inner 
end of the arch upwardly toward the front 
wall, andanevaporator arranged adjaCent to 
the curved wall partially above the inclined 
art of the rear wall andspaced therefrom to 
orma passage-way for the products of com 
bustion. 

3. A steam-producer including afurnace 
comprising a front wall, opposing side walls, 
a rearwall having an inclined part provided 
with a lining composed of bricks havingeach 
a body portion projecting beyond side por 
tions thereof, an arch extending from the 
front wall toward the inclined part of therear 
wall, an inclined curved wall extendingfrom 
the inner end of the arch upwardly toward 
the front wall, and an evaporator arranged 
opposite to the curved wall and spaced there 
from to forma passage-way for the products 
of combustion. 

4. A steam-producer including a furnace 
comprising afront wall, arearwall, side walls 
aplurality of arches extendingfrom thefront 
wall toward but notto the rearwall, supports 
for the arches, an inclined wallhavinga con 
cave upper surface and extending from the 
inner : of the arches upwardly toward the 
front wall, anevaporator arranged opposite 
to andspaced from the concave surface of the 
inclined wall to forma passage-way for the 
products of combustion, a furnace-top eX 
tending from the rearwall to the evaporator 
and therewith forming a combustion-cham 
ber, and a roof-wall extending from the in 
clined wall above and over the evaporator 
and spaced from the evaporator to forma 
passage-way for the products of combustion. 

5. Rºº including a furnace comprising afrontwall, a rear wall, side 
Walls, a plurality of arches extending from 
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side Walls, apartition-wall partially support 
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the front Wall towardbut notto the rearwall, a Supportinclosed by the walls collectively 
Supporting an end of eachone of the arches, 
8 inclined Wall eXtendingfrom theinner end 
portions of the arches upwardly toward the 
front Wall, andanevaporator arranged oppo 
site to the inclined wall andspaced therefrom 
to forma passage-way for the products of 
Combustion. 

6. A steam-producer including a furnace 
comprising afront wall, arearwall, side walls 
having linings composed of bricks having 
eacha projecting body portion extending be 
yond side portions thereof, anarch extending 
from the front wall nearly but notentirely to 
therearwall, an evaporator extending longi 
tudinally opposite to the rear wall and the 
end of the arch and spaced therefrom to form 
a combustion-chamber, a wall extending 
from the end portion of the arch and curved 
concavely on its top toward the front wall 
and spaced from the evaporator to form a 
passage-way from the combustion-chamber 
for the products of combustion, and a roof 
WalleXtending from the rearwall to the evap 
orator forming with the evaporator the top of 
the combustion-chamber. w 

7. A steam-producer including a furnace 
comprising afront wall, side walls, aplurality 
of arches extending from the frontwall to 
ward but not to the rearwall and having pro 
jections on the under side thereof, certain of 
said arches being partially supported by the 

ing said arches, an inclined wall extending 
from the inner end portions of said arehes up 
wardly toward thefront wall, and an evap 
orator arranged opposite to and spaced from 
the inclined wall to form a passage-way for 
the products of combustion. 

8. A steam-producer including a. furnace 
comprising afront wall, side walls, a rearwall 
having a lining composed of bricks having 
each a projecting body portion eXtending be 
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yond side portions thereof, anarch extending 
from the front Wall toward but not to thelin 
ing of the rearwall, an evaporator eXtendin 
longitudinally opposite to the rear wall an 
the end of the arch andspaced therefrom to 
form a combustion-chamber, andan inclined 
wall extending from the end portion of the 
arch oppositeto the evaporator toward the 
front wall and spaced from the evaporatorto 
forma passage-way for the products of com 
bustion. 

9. A steam-producer including a furnace 
comprising afront wall, arearwall, side walls, 
anarch extendingfrom the front wall toward 
but not to the rear wall and composed of 
bricks having projecting body portions eX 
tending beyond side portions thereof, an 
evaporator eXtending longitudinally oppo 
siteto the rear wall and spaced therefrom to 
form a combustion-chamber, and an inclined 
wall extending from the inner end portion of 
the arch upwardly toward the front wall and 
spaced from the evaporator to form a past 
sage-way for the products of combustion. 

10. Asteam-producer including afurnace 
comprising afront wall, arearwallside walls, 
aplurality of arches extendingfrom the front 
wall toward but not to the rearwall, certain 
of the arches being partially supported by the 
side walls, a partition-wall partially support 
ing said arches and having projections on the 
faces thereof, an inclined wall extendingfrom 
theinnerend portions of said arches upwardly 
toward the front wall, and an evaporator ar 
ranged opposite to and spaced from the in 
clined wall to forma passage-way for the 
products of combustion. w 

Intestimony whereof I affix my signature 
in presence of two witnesses. 

ISAAC H. BOYER. 
Witnesses: 

HARRY D. PIERSON, 
E. T. SILVIUs. 
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