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UNITED STATES PATENT OFFICE.

BENJAMIN F. BLOOD, OF PORT JACKSON, NEW YORE.

IMPROVEMENT IN FURNACES.

sSpecification forming part of Letters Patent No. 18,951, dated Decembett 2{)

1857,

To all whom ©t may concern:

e it known that I, B:
Port Jackson, in the county of Montgomery
and State of New York, have invented cer-
tain 1mprovements in furpnaces specially
adapted to the generation of steam, but ap-
plicable to furnaces designed for other pur-
poses, of which the following is a full, clear,
and accurate description, reference being had
to the accompanying drawings, (part of this
specification,) and in which—

Figure 1 represents a vertical longitudinal
section of a tubular ov Ioeomo‘rwe boiler em-
bracing my mlptomment% Ifig. 2 represents
a transverse section of Fi ig. 1 atthe line X X.
Iig. 8 represents a tldnsver%e section of Fig.
1 .:Lt the line w . Ifig. 4 represents an E‘IGV&-
tion of the fan- blowel of Kig. 1, showing the
arrangement of the eyes ther'eof

The principal objects of my improvements
are to economize fuel by consuming the most.
combustible portions of those gases and c¢in-
ders which usunally escape through the draft
or chimney under the general name of
“smoke,”” and to quench those cinders or
sparks which escape unconsumed in the gen-
eration of heat for mechanical purposes.

. Byreferring to the accompanying drawings
my invention will be comprehended in detail.

The boiler is the usual eylindrical shell of
modern locomotive-boilers connected at one

end with a fire-box A and at the other end

with a smoke-box B, and having a steam-
dome L and the usual flues C, and supposed
to possess the usual fixtures of boilers of its
class in every other particular than is herein-
after specified. The alterations and addi-

tions which I make to such a boiler depend

in some particulars upon whether the engine
thereto attached is of outside or of inside
‘“connection "—-in other words, whether the
cylinders of the engine are fixed beneath or
beside the boiler. If the engine is of outside
connection,then my alterationsand additions
are as follows: I maketheash-box D asnearly
alr-tight as may be conveniently, and with-
out the usual draft-opening, yet give it a door
which may be opened for natural dratt when
the fire 1s kindling. Inside the fire-box A, 1
place a flat scuttle or flue G, wide enough to
cover all the lower half of the flues C and

!
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to the. grate.)
ends of these same flues (the lower half) with
a nozzle H, whose forward end is cylindrical
and of from ten to twenty inchesin diameter,

smoke- box
‘door of the smoke-box is the blast—pipe T of

- . ; :
lla fan-blower L, extending a short distance
1nto the nozzle .

‘the blast-pipe and this nozzle depend entirely

shell.

‘diminished by the usual valves.)
eye is covered with a flue S, through which is
‘a small perforation for the jou rnal, which flue

fice when the smoke-box door is closed.

and so fastened with set-screws to the flue-
sheet at the top and sides as to exelude from
the lower half of the flues all communiecation.
with the fire-box except by a competent pas-
sage behind. the scuttle down through the
grate into the ash-box and upward throwTh_
the fuel. This scuttle Gis of cast or wronght
iron, and is made corrugated or grooved for
the double purpose of presenting a large sur-
face and leaving sufficient passage tor the
contents of the ﬂues covered or inclosed by it
in entering the ash-box. The grate may be
so constructed that the bars shall not extend
under thescuttle. (Thisscuttle may be made
in stch manner as to be connected to the up-
per half of the flues instead of thelower half, .
and carried along the ecrown-sheet to the
front partof the boiler (looking into the same
through the doorway) and thence downward
In the smoke-box B, I cover the

extending to near the top and front of the
Passing directly through the

The comparative sizes of

on the capacity of the flues—a matter which

a1l ecompetent engineers will readily under-
‘stand.
of the smoke-box and swings around with it
‘when 1t 18 opened.

The blower or fan is fixed to the door

The boxes in which the
journals of thefan restare fixed to the blower-
One eye of the blower i1s alwayvs ex-
posed to the atmosphere, (being expanded or
The other

connects with the smoke-box near the top of
the latter through an orifice at R in such a
manner that the flue shall cover the said ori-
The -
blower receives motion from either a belt or
gearing driven by a small engine placed con-
vemently beneath the shell and supplied with
steam from the Dboiler of the main engine.
When applied to stationary boilers, the Sm.;ﬂL
engine may generally be dispensed with by
eonnectlnﬂ Lhe belt with 11(310111)011110 shaft-

extending downward and resting onthe ﬂ'rate, | ing.
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The smoke-stack F, which usually starts | now supposed to be in aetlon the gasesin the

from the top of the smoke - box, 1s continued
down through the top of the latter until it

reaches the nozzle I, where it becomes bifur-
cate, one fork or leg K passing downward on
elther side of the nozzle H until within eight
or ten inches of the bottom of the Smoke-bex
~where it is sustained by proper feet. The ex-
haust-pipes of the engine pierce these legs, as
seen at N in the drawings, and turn upward
within them. Just above the exhaust-pipes
N rise pipes I, of equal size with the exhaust-
pipes, to near the top of the smoke-stack F.
Each of these pipes is fitted with a rack, in
which rolls the segment J, by which the pipes

are raised and lowered (through proper guides, |

which hold them perpendicular) by the engi-
neer handling the rod P.

Having now deeeubed these parts of my
arra,nﬂ'ement their operation is easily imag-
ined. Open the door of the ash-pitor a,sh.-box
D, apply the fuel and fire in its proper. place,
and the smoke and gases will rise to the up-
per flues, traverse them to the smoke-box,and
escape through the smoke-stack and the ori-

fice at R. When steam enough has been gen-

erated in the boiler to run the small engine,
set the blower in motion. The action of the
fan draws smoke and gas from the smoke-box
through the orifice at R into that eye of the
blower which is covered by the flue, while
at the opposite eye it draws in fresh air.
The gases and fresh air thus drawn into the
Shell togetheraremingled and driven through
the Dblast-pipe ' into the nozzle connected
with the lower flues. At the same time that
this blast enters the nozzle 1t draws the
smoke of the smoke-box after it in the same

manner that the exhaust-steam when escap- |

ing up the smoke-stack draws the smoke af-
ter .it. This volume of gas and air thus
drawn and driven into the nozzie H cscapes
through the lower flues,
nozzle is connected,) and reaching the scufttle
G at the front end of the fire-box it is turned
downward, and passing through into the ash-
‘box (Whleh must be closed while the blower
is running) it escapes upward through the
fuel to the flames and the eombustlble por-
fions of it are more orless consumed. What-
ever gases rise from the flames, whether por-
tions of the blast or fresh gases from the

fuel, rise to the upper flues and traverse |

them tothesmoke-box. Reachingthesmoke-
box, the g gases distribute themselves through
all pmts of the same, being prevented from
escaping at the top by reason of the smoke-
stack being continued downwardinto the box.
"Meantime the heavier sparks, or those which
retain their ignition longest and are most
dangerous when escaped from the locomo-
tive, are dejected to the bottom of the smoke-
box, there to remain as a general thing, the
exhaust-pipes being so arranged above that
draft through the pipes K is not as strong as
is nsual in the smoke-stack (a point herein-
after explained). The main engine being

“extraordinary fire.

(with which the |

smoke-box find three passages from it. One
passage 1s through the orifice at R to the eye

of the blower. Another passage is into the
nozzle X, around the blast-pipe I, and an-
other thr ouoh the legs K of the smoke-staclk.
All the smoke or gases entering the nozzle Il
are thoroughly miugled with and oxidized by
the fresh air drawn into the exposed eye of
the blower and forced through the blast-pipe
T. When these oxidized gases reach the
scuttle G, which is in the hottest part of the
flames that mount to the upper flues, they are

reheated by this scuttle arresting them with

its broad flator grooved surfaceatpleasureand
turned downward into the ash-pit and thence
upward to the flames. DBeing oxidized and
reheated, they burn readily. (That smokeor
gas burns most readily when hottest any per-
son may assure himself byigniting the smoke

of a newly-quenched ea,ndle at G'Iea,tel or less

distances from the wick. The nearer theig-

nition is to the burning snuff or wick the |
more actively and surely does 1t communi-
cate flame to it.)

The object to be soughtin the ar mnﬂement
of the legs K is as fellows Aleeomotwe boiler
is required to furnish more steam in propor-
tion to 1ts size than any other, and conse-
quently such a boiler must be heated with an
For this reason 1 desire
at times to urge the fire with both the fan-
blower and the exhaust; but if the hole
through the top of the smoke-box were left.
open, as usual, the hottest gases, which are
lightest also, would escape in precedence to

the cooler, leaving the least eligible portions

to be returned through the flues to the fire.

‘ThereforeI continue the stack downward past

the nozzle H on either side thereof, but not

allowing the legs K to approach so near the

bottom of the smoke-box as to arrestthe more
heavy and dangerous sparks which may set-
tle there. DBy thus urging the fire and using

‘the exhaust the amount of escaping gases 1S

greater than it would be otherwise; but so
ﬁeree 1s the fire reguisite iu a loeomotwe that
it is impossible to burn all, even of the most
combustible, gases of the smoke with econ-

‘'omy or to return any but the hottest of them |

through the flues. Another object in allow-
ing the exhaunst to make a draft through the
stack is that where a powerful blast 1s com-

‘municated to the fire 1f there were no escape
from the boiler except that of pressure on a
‘common orifice or pipe the engineer would

be driven from his post by the escaping flames

whenever he opened the feed-door, a circum-

stance which would prevent a proper attend-
ance on the fire. Thus by the action of the
fan I, and the exhaust-pipes N in the legs of
the stack a cogent and eligible circulation of
the hot gases is carried on through the boiler
and effecting a necessary and powerful gen-
eration of steam therein. Doubtless all the

sparks of the fire will not be retained in the
In orderthatfewer of these shall




18,951 | 8

escape 1 dangerous vicinities by reason of
the action of the exhaust, and also in order
that the force of the exhaust upon the smoke-
stack draft may be controlled at any time, 1L
place the pipes 1 (lirectly over the exhaust-
pipes. When the effect of the exhaust needs
to be stopped, as above mentioned, the pipes
I (or either of them singly) arelet down upon
the mouths of the exhaust-pipes N, where-
upon the steam rises through the pipes I and
causes no agitation of the surrounding atr or
ogas until it reaches the top of the smoke-
stack, when it will escape with little effect.
in dpplymn‘ my improvements to boilers
whose cylinders are beneath the boiler, or
otherwise attached so as not to mterfele I
place the blower L within the smoke-box with
its blast-pipe fitting either loosely or tightly
into the nozzle I, according to the capacity
of the flues. The blower is fixed to one side
of the smoke-box, the eye of the former {itted
to a corresponding orifice in the side of the
smolke-box without pipe or flue. 'The other
eve is exposed to the gases of the smoke-box.
The nozzle H in this case 1s tarned to one
side, not only to accommodate itselt to the
blast-pipe, but to make room for the leg of
pipe R to pass down beside 1t. - This contin-
uation of the smoke-stack 1s not bifurcate in
thisapplication. The journalsof thefan rest
in boxes outside the smoke-box, piercing the
large orifice before mentioned on the one side
:-:m(l a close-fitting orificeon the other. Space

is left between the leg K and the blower for

the gases which go into the eye thereof. The
]omna,ls menbmned pass through the leg K,
which has proper peliomtlons f01 that par-
pose. The exhaust-pipes of the engine
must be formed of proper proportion and
shape to enter this leg and rise to near the
top of the smoke-box, as before. The utility
of this latter ar 1*£Lunemeut as compared with
the former (:onslstb insaving the blower from
exposure to the cooling influence of the at-
mosphere; but aside from this advantage
the arrangement has another form of utlllty
The plaemtr of the blower-shell directly
acainst the side of the smoke-box, so that the
action of the fan shall drawin fresh air with-
out allowing the same to come in contact with
any otherqmnhe or gasof the smoke-box than
that which isdrawn in at the other eye of the
shell, is of much advantage. If the blower
were piaced in the center of the smoke-box
and fresh air allowed to enter promiscuously
among the gases of the smoke-box, it would
scttle to Lhe botton on account of 1ts specific
eravity, and consequently fail to oxidize the
upper gases, which alone it is desirable to
oxidize; but being placed as in my arrange-
ment the blower dmws fresh alrinto one eye

and smoke and ¢ gas into the other no faster

than is useful, and mixing the two drafts
thoroughly drives them to the scuttle G to be
reheated, and thence to the fire itsellf.

ITaving thus deseribed the arrangement of
parts and the operation of my inv entlon what
[ claim and what I diselaim as Orlﬂ'mal with
me is as follows: I donot claim the returning
of smoke to a ﬁle either with or without oxid-
ation, whether under the grate or into the
ﬂame whether through the boiler or outside
of the boiler, all of which processes are old
and unpatentable; neither do I claim placing
a fan-blower either within or without the
smoke-box, smoke-stack, or any chimney-flue
for the above purposes or any of them.

I am aware that David Matthew obtained
a patent May 15, 1855, for a pipe of less di-
ameter than Lhe inside of the base of the
smoke-stack set up in the same and extending
downward to the vicinity of the bottom of the
smoke-box, having the exhaust-pipes beneath
it, and an ann alar space between it'and the
base of the stack,the whole designed to draw
the smoke from the top of the smoke-box
into the annular space and thence up the
stack, and also to draw the sparks from the
bottom of the smoke-box lest they do injury
thereto. I donoteclaimsuchan arrangement
nor one that will effect the purpose for which
he elaims it.

Iclaim— |

1. A scuttle G, in combination with the
flues of the boiler, as heretofore described, as a
protection, & ﬂmde and a reheater for the
oases passing thmu oh the flues, substantially
as set forth, for the purpose Speclﬁed whether
the said seuttle be made plain or indented
and whether it pass directly downward to the.
orate or traverse some other portion of the
inside surface of the fire-box.

2, A downward bifurcated continuation of
the smoke-stack without any egress from the
smoke-box between this continuation and the
base of the stack, and extending downward
as far as may be without disturbing those
heavier sparks which may have fallen to the
bottom of the smoke-box, into which bifurca-
tions the exhaust-pipes turn upward, the
whole being designed by closing egress for
the smoke at the ftop to give the sparks an
opportunity to settle in the smoke-box or be
returned to the fire through the nozzle H,
also to restrain the hot air and gas from im-
mediately leaving the smoke-box at the top
at the same time that the legs IC will select
the matterof their draft from the cooler and
lower instead of the lighter and hotter gases
of the top of the smoke-box.

BENJAMIN Ir. BLOOD.

Witnesses:
JOHN BLOOD,
MARY K. BLOOD.
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