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To all whom it may concern.:

Be it known that 1, Jomz Raren SurreLy,
a stbject of Great Britain, residing n the
borough of danhattan of the city of New

York, in the county and State of New Yorl,

have invented a new and useful Boiler Fur-
nace and Feed-Water Heater, 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 tubes or piping which forms
in its interior a chamber for air and gases,
the heated water belng conveved through
said pipes to the water surface of a steam
hoiler while the heat and flames are conveved
from the chamber for air and gases formed
by said set of piping to the heat aveas 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 com-
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
hv a quick burning fire with small ceal con-
sumption and the extraction of a large per-
centage of heat units therefrom where high
steam pressure is desired, and also a boiler

~furnace and feed water heater for low pres-

35

40

45

50

nate and feed water heater.

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.
1 attain these objects by the device ilius-
trated in the accompanying drawings in
which—

Tigure 1, is a plan view of my boiler far-
nace and feed water heater. Fig. 2. 1s a cen-
tral lengitudinal section of my boller fur-
Iig, 3, iz &
cross-section of my boiler furnace and fesd
water heater. Tig. 4, is a front elevation of
a modification of my boiler furnace and feed
water, heater. -Fig. 5 is a side elevation of
the modifieation of my boiler furnace and
feed water heater.

Similar nwmerals vefer to similar parts
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, 18, a
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water drum, 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 nalong the sides of the steam
boiler and extending in“eiveular form in
front thereof, or it may le only along the
sides and partly beneath the steam boiler
and terminate at its forward end in a line
vwith the forward ‘end of the steam boiler,

the sides or walls of the fuel combustion

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 admiited thereto, as a draft in-
troduced into the ash-pit, 13, would inter-
fere with the down draft through the fuel
combustion chamber, 10, hereinafier de-
seribed.

The fuel combustion chamber, 10, com-
prises in cross-section Fig. 3, the space be-
bween 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 { the water drum, 14.

The grate, 12, s 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 fuel beneath the water drum,
14, which would interfere "with the effec-
tiveness of the downward draft through the
fuiel combustion chamber, 10. The water
drum, 14, is arranged within the fuel com-
bustion chamber, 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 dirum to the steam boiler, such

13, which is air tight, that is, no. draft is in--
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chamber, 10, being the sides or walls of my
boiler fnrnace and feed water heater, which,’
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fire brick or other non-combustible material.
The fuel combustion chamber, 10, is open a¥
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_ boiler forming a chamber, 17, for air and
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"heat and flame between them from

_effect of this suction being to produce a
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arrangement permitiing an even any
tive distribution to the steam beiler.

" The water pipes, 16, may extend arvound
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 neav
the forward and rear ends thersof. The
water pipes, 16, are arranged in the waber
drum, 14, and in their connection with the
water chamber of the steam boiler so th
there is a small space between the exier
of a water pipe and the exterior of the a
jacent water pipe to allow the passage
the
combustion chamber, 10, the interior sps
resulting from the disposition of the wa
pipes, 16, in the water drum, 14, and ¢
nection with the . water space of the steam

The rear of the chamber, 17,
air and gases is connected with a heat e
18, which may be water cooled

sary, so that the heat from the i

ki y
17, for ~alr and gases passes Undss and
avound the end of the beiler and through
the heat flues thereof to the stack, 19, & sue-
tion draft thus being produced in the cham-
ber; 17, for air and gasés and thence through
7 by . =4 s bt
the heat flues of the boiler to the stack, the

downward draft through the fuel combus-
tion chamber, 10, and thence betweon the
pipes, 16, into the chamber, 17, for air and
gases, the covers at the top of the fuel com-
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 flues of the boiler to the stack. In thewr
disposition in the water drum, 14, and
steam boiler the water pipes, 16, branch cut
wardly, the effect being that the chambe
17, for air and gases formed by them
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 cham-
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 fusl
in the fue! combustion chamber, 10, with
the greater fuel space at the bottom thereod,
and also preventing the passage of the fuel
between the spaces between the water pipss,
16, into the chamber, 17, for air and gases,
by permitting a direct fall of the fuel in
the combustion ehamber, 10.

An air or steam jet, 20, may be placed
near the forward end of the chamber, 17,
for air and ghses, 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
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; corvagation on each of
section which when the sec-
‘ Logether form the heat
the sections being conns

w

ected by g
such. as horizontally extend-
ts, and the water cooled por-
tions of the water drun being joined to-.
ther | nipples or other suitable
form is provided with
imilarly arranged relative to the
water drum, 14, sod the pipes, 18, as in the
other form of my device, an air-tight ash-
pit, conveniently placed main clean out
doors, and clean out doors, 2%, connecting
with the chamber, 17, for air and gases, hav-
ing a damper which intreduces air into said
chamber fo provide a draft through said
chamber from its front toward its vear. - -
The operation of my boiler frrpace and
{eed v heater iy as follows: The fuel
gombis chamber, 10, having heen filled
with fuel and lghted, the covers of the
chutes, 11, being left open, the draft from
the stack or chimney by means;of the com-
produces a

munieation with the chamber, 17,

gnction in the chamber, 17, which canses a
"downward draft through the coal in the fuel
combustion chsmber, 10, which passes
through between the piping, 16, resulting in
most efficient combustion of the fuel, the
heat and flame from the fuel passing be-
tween the piping, 18, iuto the chavober, 17,
roair and ¢ and thence to the heat
of the hoiler, while the hot
and steam in the pipes, 1€, are con-
to the water chamber nf the stepm
the intensity and efficiency of the fre
fuel eomhustion chamber, 10; being
when desived by the introduction
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vidad Ulroach the fuel combustion chamber
when the <uc] combustion chamber is open
ab ifs top. said fuel cu‘nbuctlon chamber be-
ing of form in cross-section and said set of g4
ni mrur arranged ther un\Lo provide down-
wardly increasing space ior the disposition
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elaim and heat areas, said boiler finnace and feed
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water chamber | chamber fed from the t()p having a grale
nace ana fead | and an ash-pit, a water drum located within

‘vel combustion | the fuel combustion chamber longitudinally

: ed ing a grate | thereof with the fuel thereisi’in contact
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© the i'uei ombusti 1k the £ water drmn. a seu of pmmg movutﬂd in said
therein in co , Rk fuel combustion chamber with the fuel there-,
plying water fo the water dium ; a set 1| in in contact with the exterior of said set of
piping moun nted i piping and the pipes thersof dirvectly con-

25 chamber it necting the water drum and the water cham- gg
with the ext ber of the steamn boiler, said set of piping
pipes thersod forming = dl:unber for air and gases within
and the water it, means for communication between said
for deliverin chamber for air and gases and the heat areas

30 thereto, said set of pi wof 'hn steam boiler whereby a suction draft gg
ber for air and gases wﬁn is provided through the chamber for air and

commurication ouwom SR 1gases anu a downward draft is provided

air ‘md gases and tne beat arens mrmwh the fnel combustion chamber when

the fuel combustion chamber is open af its

top, S‘ud fuel combustion chamber compris- 1060

ing in cross:wection the space between the

m@es of the boiler furnace and feed water
water and the exterior of said set of piping

.and the -exterior of the sides of the water
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43 atﬁmlaﬂy as set forth. 4. A boiler furnace and feed water heater 110
- 2. A boiler furnace and feed water heater | for steam boilers having a water chamber
for steam boilers having a water chamber | and heat areas, said boiler flun'we and feed
and heat arveas, said boiler furnace and feed | water heater comprising a fuel combustion
water heater comprising a fuel combustion | chamber fed from the top having a grate
56 chamber fed from the top having a gra and an ash-pit, a water drum located within 115
and an ash-pit, & water dram located within | the fnel combustion chamber longitudinaily
the fuel combustion chamber with the fuel ! thereof with the fuel therein in contact
thersin in contact i‘hﬂ‘ewith, means .'f thm ewith, means for supplying water to the’
plying water to the water d vater drum, a set of piping mounted in said
ing mounted in said mel [,oznbvsfion cham- hwl combustion chamber with the fuel there- 120
ber with the fnel therein in contact with the | in in contact with the exterior of said set of
emerlor' of said sei of n*mn? the pipes there- | piping and the pipes thereof directly con-
of connecting ”}L water drum and the w fcv necting the water drum and the water cham-
chamber of the steam hoiler for deliver ber of the steam boiler, said set of piping
50 the heated w ‘uo“ cin “mﬂim said set oé’ imm;n;ﬁ a chamber for air and gases within 125
piping forming whm wher for aiv and gases n, means for communication between said
within it, means fov nomm‘mimﬁon hetween | chamber for air and gases and the heat areas
said chamber for aiv and gases and the heat 0+ the steam boiler whereby o suction draft
areas of the sie viler whereby o suction | is provided through the chamber for air and
85 draft is provis roeugh the chamber for | gases and 2 downward draft is provided 230
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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. Gzx,

tion forming when the sections are joined T. H. Larsox.



