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To all lifton, it may conce?'," 
He it known that, I, oHN RALPH StjRRELE, 

a subject of Great Britain, residing in the 
borough of Aianhattan of the city of New 
York, in the county and State of New York, 
have invented a new and useful Boiler Fur 
nace and Feed-Water Heaker, of which the 
following is a specification. 
My invention relates to a boiler furnace 

and feed water heater provided with a fuel 
combustion chamber fed from above having 
within it a set of tribes or piping which forms 
in its interior a chamber for air and gases, 
the heated water being conveyed through 
said pipes to the water surface of a steam 
boiler while the heat and flannes are conveyed 
from the chamber for air and gases formed 
by said set of piping to the heat areas of the 
steam boiler, a suction draft being provided 
through the chamber for air and gases 
whereby a downward draft is caused in the 
fuel combustion chamber when the fuel coin 
bustion chamber is open at its top, no up 
draft being introduced from below the grate. 
The objects of my invention are to pro 

vide a boiler furnace and feed water heater 
of great efficiency in the generation of steam 
by a quick burning fire with small coal con 
simption and the extraction of a large per 
centage of heat units therefrom where high 
steam pressure is desired, and also a boiler 
sure purposes, such as building heating, 
where a slow burning fire is desired with 
small coal consumption and the extraction 
of a high percentage of heat units therefrom. 

attain these objects by the device ilius 
trated in the accompanying drawings in 
which 
Figure 1, is a plain view of my boiler fir 

nace and feed water heater. Fig. 2. is a c 
tral longitudinal section of my boiler fur 

. Fig. 3, is a 
cross-section of my boiler furnace and fee 
water heater. Fig. 4, is a front elevation of 
a nodification of my boiler furnace and feed 
water heater. Fig. 5 is a side elevation of 
the modification of my boiley furnace and 
feed water heater. 
Similar numerals refer to similar paris 

throughout the several views, . 
My boiler furnace and feed water heater 

comprises a fuel combustion chamber, 10, 
having a grate, 12, and an ash-pit, 5.3, a 

water drun, 14, and a set of piping, 16. 
The fuel combustion chamber, 10, is ar 
ranged upon a suitable foundation in con 
junction with a steam boiler and lies partly 
beneath and along the sides of the steali 
boiler and extending in circular form in 
front, thereof, or it may lie only along the 
sides and partly beneath the steam boiler 
and terminate at its forward end in a line with the forward end of the steam, boiler, 
the sides or walls of the fuel combustion chamber, 10, being the sides or walls of my 

as well as the other portions thereof where 
necessary, are water cooled, unless the fuel 
combustion chamber, 10, is constructed of 

the top and adapted to be fed with fuel at 
that point; it is provided with opening and 
closing doors, 11, for the top, suitable doors 
for cleaning out, a grate, 12, and an ash-pit, 

tended to be admitted thereto, as a draft in 
troduced into the ash-pit, 13, would inter 
fere with the down draft, through the fuel 
combustion chainaber, 10, hereinafter de 
scribed. 
The fuel combustion chamber, 10, com 

prises in cross-section Fig. 3, the space be 
tween the interior of the sides of my boiler 
furnace and feed water heater and the ex 
terior of the set of piping, 16, and the ex 
terior of the sides f the water drum, i4. 
The grate, 12, is located on or above the 

plane of the bottom of the water drum, 14, 
and below the lower ends of the set of pip 
ing, 16, the intention being to prevent the 
passage of file beneath the water drum, 
14, which would interfere with the effec. 
tiveness of the downward draft through the 

: fiel combustion chamber, 10. The water 
drum, 14 is arranged within the fuel com 

I justion chaniber, 10, on the middle line and 
extending longitudinally thereof and is pro 
vided with a water connection, 15. Water 
pipes, 16, are inserted or introduced at their 
lower ends into the upper surface of the 
water drum, 14, and at their upper ends 
into the water space or chamber of the steam 
boiler directly connecting the water drum, 
14, with the Water space of the boiler to 
allow the passage of hot water or steam from 
the water drum to the steam boiler, such 

boiler furnace and feed water heater, which, 

13, which is air tight, that is, no draft is in 
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effect of this suction being to produce a 

arrangement permitting an even an effec- through as ash-pit, 
tive distribution to the steain boiler. 
The water pipes, 16, may extend around 

under the forward end of the steam boiler 
as shown in Figs. 1 and 2, or the forwardly 
extending portion may be omitted and the 
pipes lie only in a line with each side of 
the water drum, 14, and terminating near 
the forward and rear ends thereoi, iiie 
water pipes, 16, are arranged in the Water 
drum, 14, and in their connection with he 
water chamber of the steam boiler' So that 
there is a small space between the exterior 
of a water pipe and the exterior of the ad 
jacent water pipe to allow the passage of 
heat and flame between them from the file 
combustion chamber, 10, the interior space 
resulting from the disposition of the w32r 
pipes, 16, in the water drain, 14, and Con 
nection with the water space of tie stealin. 

air and gases is connected with a heat c 
18, which may be water cooled Wien 
sary, so that the heat from the citiabet, c 
17, for air and gases passes unde; and 
around the end of the boiler and through 
the heat flues thereof to the stack, i9, a sué 
tion draft, thus being produced in the chain. 
ber, 17, for air and gases and thence through. 
the heat flues of the boiler to the stack, the 
downward draft through the fuel combus 
tion chamber, 10, and thence between the 
pipes, 16, into the chamber, 17, for air and 
gases, the covers at tile top of the fuel con 
bustion chamber, 10, being left open to per 
mit this. But instead of the heat case, 18, 
any suitable means may be used to provide 
a suction draft through the chamber, 17, 
for air and gases, and thence through the 
heat fues of the boiler to the stack. In their 
disposition in the water drum, i4, and the 
steam boiler the water pipes, 16, branch out 
wardly, the effect being that the channi 
17, for air and gases formed by them is 
wider at its top than at its bottom, the in 
tention being to provide greater space for 
heat and combustion at the top of the chain 
ber, 17, and also through the converging of 
the pipes, 16, at their lower ends to provide 
for the free and full disposition of the fuel 
in the fuel combustion chamber, 10, with 
the greater fuel space at the bottom thereof. 
and also preventing the passage of the fuel 
between the spaces between the water pipes, 
16, into the chamber, 17, for air and gases, 
by permitting a direct, fall of the fuel in 
the combustion chamber, 10. 
An air or steam jet, 20, may be piaced 

near the forward end of the chamber, 17, 
for air and gases, the jet when steam is used 
being connected with the boiler, or with an 
Outside source when there is no steam pres 
sure yet on the boiler. The jet, 20, extends 

C: St. 

i:3, and thigugh the 
yaker drain, 4, and is arranged in the 
chainber, i, fog aii' and gasess that the 
air or steam from the jet will have its 
greatest expansion (}r spread ai, the rear end 
of the chamber, 17, the intetica being to 
increase the stacion draft in the chainbei, 7. 
The modified form of any boiler furnace 

ind feed w:iter heater, Figs. 4 and 5, is of 
st construction and is more particularly 
ended for icy pressure purposes, such as 

Žing of buildi by Stean. The 
modified form is provided with a fuel com 

chair; her, 10, a waier drum, i4, di'ectly connecting the 
the wake 4 is Ettei' (it 4. Space of 3ine 

Stithii i.eir in 
or air and gases, 

heat fixes, 2), cont): g the cijalnier, 13 
and the heat areas of the steam beiler, and 
} {{side 57::fe; cooled casing, the device 
being 2cipased for convenience of nasau 
factice of ce: ; ected vertical secti 

; : {}}tio}}, {f the water 
!, two ti roze pipes of the set of 

iii.g. a portion of the water drin; and an 
upward extending coirrigation on each of 
the sities; of a section which when the sec 
tions ar'e joined together form the heat. 
files, 2i, the Sections being connected by 
suitabie means stich. as horizontally extend 
ing rods and juts, and the water cooled por. 
tions of the water drain being joined to-. 

sh ilippies or other suitable 
yaodified form is provided with 

a grate similarly arranged relative to the 
water dria, i4, and the pies, i3, as in the 
other form of iry device, as air-tight ash 
pit, conveniently placed main clean out 
doors, and clean out doors, 23, connecting 
with the chamber, 17, for air and gases, hav 
ing a damper which introduces air into said 
chamber to provide a draft, through said 
chanbei fron its frost ioward its rea'. 
The operatio of try boiler frtinace and 

feed valier heater is as follows: The fuel 
coub stion ch: r, 10, having heer illed 
with fuel gift lighted, the covers of the 
chutes, 11, being left opeia, the draft from 
the stack or chimney by means of the com 
munication with the chainber, ii, produces a 
Suction in the chamber, 17, which causes a 
downward draft through the coal in the fuel 
combustion chamber. 10, yhich passes through between the piping, 16, resulting in 
Blost officieni, combustion of the fuel, the 
heat and flare from the fuel passing be. 
tween the piping, i8, into the chainher, 17, 
for air and gases and thence to the heat 
areas of the steam boiler, while the hot, 
Water and steai in the pipes, 16, are con 
veyed to the water chamber of the steam 
boiler, the intensity and efficiency of the fire a t 

in the fuel CCI, bastion chamber, 10; being 
increased when desired by the introduction 
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of air or steam 
in the case of tia 

OUg the pipe or jet, 20. 
if dified form oil inly de 

vice the operation. is simila', except that 
instead of using the pipe of jet, 20, foi' in 
creased draft the dain psi in the doors. 22, 
communicating with the chainbar, i, for air 
and gases is openeti. in both for as oil lily 
invention the fire is deadened by closing the 
covers or doors, ii, at the top of the coin 
bustion chamber and shatting of the 
or closing the daiaper in the doors, 22, 
such jet of daiapers ai'e iii tsa. 

is in or it is hari synir var, in in iii.3 ing it ii. iny lasveinfoi). A 
claii: 

i. & 

1. A Rooiler firmace 7ater heater 
for steain boilers having a syster chamber 
and heat areas, said coie aid feed 
water heater comprisis : fuel combustion 

in the top having chamber fed fro g a grave 
and an ash-pit, & Water drin located within 
the fuel conialistion chari her with 
tierein in contact there with 
plying Water is 
piping mounted 
chamber with 

4. 

il 
coniustion 
in coitact 

and the Wier R 
for delivering the heated water directly 
thereto, said set of piping forming a cham 
ber for air and gases within it, means for 
communication oetween said chanaber for 
air and gases and the heat areas of the steam 
boiler whereby a suction draft is provided 
through the chamber for air and gases aid a 
downward draft is provided through the 
fuel conibustion chainier when the fuel can 
bustion chainber is open at its top, said fue 
combustion chamber comprising in cross 
section the space between the interior of the 
sides of the boiler furnace and ised wate 
ineater aid the exterior oil said set of piping 
and the exterior of the sides of the vaiei 
dram, and said ash-pit being air-tight; sub 
stantially as set forth. 

2. A boiliar furnace and feed water heater 
for steam boilers having a water chamber 
and heat, areas, said boile: firnace and feed 
water heater comprising a file combustion 
chamber fed from the ten having a grate 
and an ash-pit, a yatei' drin located within 
the fuel combustion chamber with the fuel 
therein in contact, there with, means for sup 
plying water to the water drain, a set {}f pin 
ing mounted in said fuel combustion cham 
ber with the file therein in contact with the 
exterior of said set of piping the pipes there 
of connecting the water drum and the w; 
chamber of tile sia at thier for delive 
the heated "Vale: 
piping forning a chairier for air and gases 
within it, means for communication between 
said chamber for ail and gases and the heat, 
areas of the sie: in hoilei whereby a suction 
draft is provided through the chamber for 

rectly thereto, said set of 

S3 

air and gases and a downward draft is pro 
vided through the fuel combustion chamber 
when the fuel combustion chamber is open 
aé, its top, said fuel combustion chamber be 
ing of form in cross-section and said set of 
piping arranged therein \to provide down 
wardly increasing space for the disposition 
of fuel between the exterior of the set of 
piping and the interior of the sides of said 
chan and said ash-pit being air-tight; 
substantially as set forth. 

ber, 

3. A boiler furnace and feed water heater 
for steam boilers having a water chamber 
and heat areas, said boiler furnace and feed 
water heater comprising a fuel combustion 
chainlei fed from the top having a grate 
and an ash-pit, a water drum located within 
the fuel combustion chamber ioangitudinaily 
thereof with the fuel therei in contact 
there with, means for supplying water to the 
water drun, a set of piping mounted in said 
fuel coinibustion chamber with the fuel there 
in in contact with the exterior of said set of 
piping aid the pipes thereof directly con 
necting the water drum and the water cham 
bel of the steam boiler, said set of piping 
forning a chamber for air and gases within 
it, means for comantlinication between said 
'chamber for air and gases and the heat areas 
'of the steam boiler whereby a suction draft 
is provided through the chamber for air and 
gases and a downward draft is provided 
it in rough the fuel combustion chaniber when 
the fuel cornbustion chamber is open at its 
top, said fuel combustion chamber compris 
ing in cross-section the space between the 
sides of the boiler furnace and feed water 
theater and the exterior of said set of piping 
and the exterior of the sides of the water 
(firin, said grate being located on or above 
the fiate of the bottom of the water drum 

jelow the lower ends of said set of pip 
d Said ash-pit being air-tight; sub 

stantially as set forth. 
4. A boiler furnace and feed water heater 

for steam boilers having a water chamber 
and heat areas, said boiler furnace and feed 
Water heater comprising a fuel combustion 
chamber fed from the top having a grate 
and an ash-pit, a water drum located within 
the friel combustion chainber longitudinaily 
thereof with the fuel therein in contact 
there with, means for supplying water to the 
Water drum, a set of piping mounted in said 
fuel combustion chamber with the fuel there 
in in contact with the exterior of said set of 
piping and the pipes thereof directly con 
necting the water drum and the water cham 
ber of the steam boiler, said set of piping 
forming a chamber for air and gases within 
it, means for communication between said 
chamber for air and gases and the heat areas 
of the steam boiler whereby a suction draft 
is provided through the chamber for air and 
gases and a downward draft is provided 
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terior of the sides of the ya 
grate being located on Oi' atys i. 

55. 

comprising in cross-section 

ber for 

: arid heat areas, said boiler furnace arid fee 

aco 3 ITIS Alf S33. 

through the fuel consistic 8 for Sagplying water to the 
the fuel combustion ch32, . as is yater et of piping taotani: in said 
top, means for introiticiag test:}ail it or fue in chamber Sitix tias fael 
steai into said chimber fr; ; i gases hka'in in conia ci, with the exterior oi said 

y; s from the front toward the res. ti 
provide additionai suction 
said chainber, said fuel coministio; ch: the Space 
"tween the interior of the sides of th 
furnace and feed water heater and 
terior of said set of piping aid the exi; 
of the sides of the water driri, said 
being loaied on or above the piane of 

draft thrigh 

botion of the watei' (iiii a) i? beit 
lower ends of said set of piping, and ash-pit being air-tight; substantissily a 
forth. 

5. A ioider furiace anti fee?i was 
for steam boilers having a water chara 
aid heat areas, said boiler furnace aid feed 
water heate comprising 3 fiel 
chainher fed from the top is: 
and an ash-pit, a water distry 
in the file. Craibustion chaining 
nally thereof with the fue: ; 

- -, -, -, 2- . . . . 

to the water drum, a 
in said fuel corinbusti 
file therein in contic?, 
said set of piping and the pi 
rectly connecting the valie. 
water chain her of the stgain 
of piping forni - 
gases within 

ig a C 

Stiction draft is provided iiroi; 
air and gases and is downwari ci 

is provided through the fuel cornia: 
chain her when the fuel coin, bustion ci 
is open at its top, neans for introd 
teinal air or sieana int 
aii and gases from the fron. 
thereof to provide additic 

| in 

i fi : in: 

se: ; and he pipes thereof directly 
£irecting the water drum and the Wist, 
chaniber of the steam boiler, said set of is 

forming a chainber for air and gases 
hin it, means for communication between 

70 

said charaber for air and gases and the heat. 75 
areas of the steam boiler whereby a suction 
drift is provided through the citaaber for 

when the fiel carabastion chamber is open 
top, doors in the front of tiss boiler 

lid feed water haaier containicat 

, d feed yeter heater and the ex 
d set of piping and the exterior 

ties of the water trim, said grate 

Y : ; : 

33 (; ); 

ing, and Said asi-pit being 
ially as set forth. . . . . . 

oiler i 
comprising 

liraace and feed 

:::::::) the top having 3 grate 
within 

r , er legitudinally 
title: therein in contact 

Supplying water to the 
it piping mounted in said 

corribustion stigaber with the fuel 
rei; it gotiaei, with 

piping & Ed &ine pipes thereo; directly 
the waka: ciruna and the water 

is a sir, c : , -, -, id: 39E of pip : 39. 

through said charaber a: f:3. E. 
troiling the passage of 3:...it ; : " ' aii agic gases a: is heat, 
steaia through the Sarie, said it: ct:(lit.:- is skett i biiie where 3. suction 
tion chamber comprisi. tiss-sectors has - ovides tiraigh the ch:Yiber for 

. . -- - - is 53 space between the interit: ; 
boiler furnace and fees wife: 
the exterior of said set of 

the bottom of the water drai, and ; 
lower ends of said sei, of pipirig, 
ash-pit being air-tight; substantiai 
forth. 

6. A. boiler furnice and 
for steam boilers having 3 water chart 
water heater comprising a fuel gamblision 
chamber fed from the top having 3, grass 
and an ash-pit, E. Waier cirlin located Yiii. 
the fuel combustion chamber longitudinaily 
thereof with the fuel therein in 20 intact, 

gard dia.it is pro 
liei for histin charaber 

lastioi chamber is open 
tie front of the boiler 

safe 
harbor for air and gases hav 
said fuel combustion chamber ing caraper's. 

giri prising in cross-section the space 
tween the interior of the sides of the boiler 
firrace aid fee? water heister and the ex 
terior of said set of piping and the exterior 
of the sities of the water drum, said gate 
being it eated as or above the piane of the 
water, drum and below the lower ends of 
said set of piping, and said ash-pii being 
air-tight, the iriler furnaee and feed water. 
heater being of gections, construction with 

anber for airing gases hay. 

feater coin railinicat. 

w 

& downward draft is pro 
ided it digi ta is: coastion chain her 

86 

{}f the si 
heizig loezied o: ar above the plane of the 90. 
water drum and iaiev, the lower ends of 

adwate; heater 
a viiig water chamber 95 

lzel, cotiatistion 
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the exterior of said los 
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means for connecting the sections, each sec- together heat flue connections to the heat 
tion comprising a portion of the case or side areas of the steam boiler; substantially as 
of the boiler furnace and feed water heater, set forth. 
two or more of the pipes of the set of piping JOHN RALPH SURRELL. 

5 a portion of the water drum and an upward Witnesses: 
extending corrugation on each side of a sec- W. H. GEE, 
tion forming when the sections are joined T. H. LETSON. 
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