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 UNITED STATES PATENT OFFICE.

WILLIAM S. PLUMMER, OF ST. LOUIS, MISSOURI, ASSIGNOR OF ONE-THIRD
TO ARTHUR M. MORSE, OF SAME PLACE. -

' SMOKELESS BOILER-FURNACE.

SPECIFICATION forming part of Letters Patent No. 51-8,160, dated April 10, 1894,
| Application filed February 6, 1893, Serial No, 461,090. (No model.)

To all whom it may concern.: |
Be it known that I, WirLLiAM S. PLUMMER,
of the city of St. Louis and State of Missouri,
have invented certain new and useful Im-
provements in Smokeless Boiler-Furnaces, of
which the following is a full, clear, and exact
description, reference beinghad to the accom-
panying drawings, forming a part hereof.
My invention relates to smokeless-furnaces

of the class known as down-draft furnaces,

and i1t may be said toconsist in a novel and pe-
culiar combination and arrangement of both

the down-draft water-grate and the up-draft

fire-grate, particularly adapted for use under
steam-boilers. = - |
My invention consists, further, in certain

details of construection, as will be hereinafter

fully set forth and pointed out in the claims.

In thedrawings, Figure 1 is a sectional side-
elevation of a boiler-furnace embodying my
invention. Fig. 2 is a sectional front eleva-
tion, with both parts broken away. Fig. 3 is

a sectional transverse elevation of same, the

section being taken on line xz—=x of Fig. 1.
Fig. 4 is a sectional plan-view of same, the

- section being taken on line y—vy of Fig. 1.

Fig. 5 isasimilar view, with the section taken
on line z—z of Fig. 1. Fig. 6 is a sectional
side-elevation of a boiler-furnace fitted with
a modified form of the combination-grates.
Fig. 7 is a sectional plan-view of same, with
the section taken on line ¢—a of Fig. 6.
Referring again tothedrawings, 1 indicates
the boiler, or other object to be heated. The
boiler has the usual horizontal-flues 2 and

. sSmoke-caporbreeching 3 communicating with

chimney or smoke-stack connection 4.
5 indicates the furnace-walls, which, in the

~ case of a horizontal steam-boiler, are the same

40

as usual, with the exception of the bridge-

- walland the grate-setting and the parts near

45

50

by the grates.

I may state again that my invention con-
templates a novel ecombination of a down-
draft water grate 6 and one or more up-draft
fire-grates 7. (See Fig. 2.) These different
grates may be relatively loeated with a sep-
arate fire-grate on each side of the water-

grate, as illustrated in the first five figures of

be situated in the forward portion of the fur-

nace, and the water-grate in rear, or to one
side thereof, as shown in Figs. 6 and 7, and
the operation and result will be substantially
the same in each case. There is a single
bridge-wall 8 for all the grates, and this is
distinguished from the usual bridge-wall, in
that it is fitted closely to the under side of
the boiler or other object to be heated, so as
to prevent any passage of products of com-
bustion between it and said object, or in other
words, it has an imperforate surface above
the grates, but it is arched or otherwise sup-
ported across the space beneath the object to

| be heated, so as to form what I term a fire-

the drawings: or they may be disposed in

such arelative position that the fire-grate will

- - - - - L

passage 9 centrally beneath the imperforate

portion of said bridge-wall, in a plane below
the plane of said grates. |

10 indicates an open space beneath the ob-
Ject to be heated, and in rear of the grates,
which may be of any desired area and shape,
to be determined by the arrangement of the
walls 9 and the floor of the furnace, the only

essential construction being that the said

space or chamber 10 be open at the top, so as

to expose the boiler or thing to be heated to

the direct action of the flames and heat issu-
ing from the said fire-passage 9, as is herein-
after stated. The space beneath the grates,
which would ordinarily correspond to the ash-
pit of an ordinary boiler-furnace, is divided
longitudinally into three separate chambers
11,12 and 13 respectively, which I denominate
the two side ash-pits and the central combus-
tion-chamber, 12 indicating said combustion-
chamber. =~ | o
14 indicates the short longitudinal walls, or
partitions, which thus divide the space be-
low the grates. They are preferably built of
fire-brick, and extend vertically a short dis-
tance above the upper surface of the grates,
80 as to form low bridge-walls 15, in the com-
bustion-chamber 16 above said grates. The
object of these two low bridge-walls is to sep-
arate the grate-surface into three distinet
portions, each extending longitudinally of the

furnace. Thus permitting each portion to
e fired and cleaned separately, without dis-

turbing the fire on either of the other por-

tions. These low longitudinal bridge-walls
15 may be dispensed with in some cases, if
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desired, as their funciion is mainly to direect | bars.
there is an additional transverse support or

the flame upward toward the thing fo be
heated, prior to its entrance into the centl al
combustion- chamber.

Located above each of the side ash-pits (11

and 13) are the series of ordinary grate-bars
7, having any preferred construction and set-
ting: and located above the central combus-
tion-chamber (12) are a series of down-draft

grate-bars, preferably in the form of tubular-

bars 6, forming a ﬁre-suppmtmn‘ surtface at
one 51de of eaeh of said series of ordinary
orate-bars. These grates are preferably con-
structed as herein shown and desecribed, but,
of course, variations in them not amounting
to invention may be made during the course
of their erection, without departing from the
spirit and scope of my invention. The cen-
tral fire-supporting surface 18 here shown as
consisting of a series of tubes having each
end threaded or otherwise arranged and prop-
erly connected toa larger transverse tube 17
extending across the furnace and connected

with the water or steam space of the boiler

1. TIhereshow twolarge transverse-tubes 17,
one at the forward ends of the water-tubes 6
and one at theirrear-ends, and both connected
to the water space of the boiler by means of
shorter vertical tubes 18, elbows 19, upper
horizontal transverse-tubes 20 and a three-
way cast-iron fitting 21, the said three-way

fitting having its upper surface of such a con-

tour as to make a tight joint with the under
side of the boiler, and all of which may be

constructed by a skilled mechame without

further desecription.

The short vertical tubes 18 and the trans-
verse-tubes 17 and their fittings or connec-
tions, are preferably incased or surrounded
by the material of which the front and bridge
walls are composed, for protection from the

intense heat of the fire, to which they would

45

50
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otherwise be exposed. (See Fig. 1.)

It will be observed that the transverse
tubes 17 extend completely across the fur-
nace, and are supported partlally by the side-
walls thereof.

FFrom the above it will be seen that the
water-tube grate-bars have connection with
the water-space of the boiler at each of their
ends, so that circulation of water therein may
take plaee in either direction.

I may state that I have found it to be ad-

vantageous to inject the feed-water through

the forwa,rd one of the transverse tubes 17,

" and for this purposeI have shown a suitable

60

connection 22. (See Figs. 1 and 2.)

In Figs. 6 and 7 1 have shown a modified

arrangement of the parts, which 1 will de-
seribe as follows: The 1esu1t of this modified
arrangement is substantially the same as that

above descrlbed the differences being in the |
fact that thetwo grates extend entir ely aACross |
the furnace,. and are made shorter, with the

ordinary grate-bars at the forwar d-pm tion of
the furnace and the water-grates or down-
draft fire-surface,in the rear of said ordinary

chamber 25.

Further, in this modified arrangement,

wall 23, which extends across the furnace be-
neath the object to be heated, and forms a
support for the rear ends of the ordinary
grate-bars and for the forward-ends of the
water-ﬂ'rates or for the forward portion of the
down- draft fire-surface. This wall 23 also

| divides the space beneath the grates into a

forward ash-pit 24 and a rear combustion-
The water-grates are connected
to the boiler in the manner previously de-
scribed. The rear combustion-chamberisin

yie,

/5

g0

communication with the open space 101n rear

‘thereof, and this in turn is in communication
_Wlth tha tubes of the boiler, and with the chim-

ney or smokestack connection 4.

The front of the furnace is fitted with a

feed-door, or with a number of such doors,
and with a%h pit doors. In the arrangement
shown in Figs. 1 to 5 inclusive, there should

be a fuel- feedmfr doorfor each series of grate- .

bars, so that each may be suppiied with fuel
at separate intervals, and independently of
the others.

The method or mode of ’rre&tmw and feed-
ing the fuel in the furnace, for the purpose
of 1 consuming the smoke before it leaves the
combustion- (*hambels of the furnace, and: the
full operation is as follows: A fire is built
in the three fire-chambers (referring now to
the construction shown in Fig.1) and permit-
ted to burn till glowing-coals are produced:

then the side fire-chambers and the central
fire-chamber aresupplied with fuelalternate-

ly, the direction of the draft through the bars
of said side chambers being upward while
that of the central-chamber isdownward. It
will thus be observed that the central fire-

chamber and its down-draft grate acts not-

only to consume the smoke generated by
itself, but it acts as a smoke-consumer for the

products of combustion discharged by each

of the fire-chambers located adjacent to it, so

‘that the result is that all simmoke produced by
‘all the fire-chambers, 1s consumed prior toits

discharge into the smoke stack or chimney of
the furnace
The construction is low in first Gost reliable

‘in operation, and very economical in the con-
‘sumption of fuel.

I do not herein claim broadly an updl.aft

fire grate located in the forward portion of
‘the fumaee, and a downdraft grate located
‘adjacent said updraft grate but in the rear of
same, as I am aware that such is- not new.

' Nor do I claim herein the invention and de-
. tails of construction shown in Figs. 1, 2, 3, 4,
‘and 5 of this application, as I have clmmed?
‘the same in a separate application filed Au-
gust 9, 1893, Serial No. 482,779.

What I claim is—
1. In a smoke consumingf urnace, the com-

‘bination with a boiler of a lower pair of hori-
| zontal tubes 17 having a length equal to the
width of a furnace grate and arranged one -
‘tube of the pair fOI‘W&ld of the other tube of

9¢
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the pair, a fire supporting furnace 6 composed

of hollow barsor tubesarranged parallel, with
their forward ends communicating with the
forward one of the pair of tabes 17 and with
their rear ends communicating with the rear
one of the tubes 17, a series of solid updraft
grate-bars 7 arranged in the furnace forward
of and adjacent the forward one of the hori-
zontal tubes 17, an upper pair of horizontal
transverse tubes 20, arranged parallel, with

one of said pair directly above the forward

one of the pair of tubes 17, and with the other

one of sald pair directly above the rear one

of the pair of tubes 17 and in a plane closely
adjacent the under surface of said boiler,
short vertical tubes 18 and elbows 19 located
in the side walls of the furnace and connect-

1ng the outer ends of said lower pair of tubes

20

30

35
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17 with the outer ends of said upper pair of

tubes 20, and a three-way cast iron fitting 21

having its upper surface in contact with the
adjacent under surface of said boiler and
making a tight joint therewith and applied

one centrally of the length of each one of the

pair of tubes 20 and connecting the interior
thereof with the interior of the boiler, one at
a point directly above the forward one of the
pair of tubes 20, and one at a point in rear

thereof and separated a distance therefrom,

substantially as herein specified.

2. In a smoke consuming furnace, the com-
bination with a boiler, of a lower pair of hori-
zontal tubes 17.having a length equal to the
width of the furnace grate and arranged one
tube of the pair forward of the other tube of
sald pair, a fire supporting surface 6 com-

allel, with their forward ends communicating

and with their rearends communicating with
the rear one of the tubes 17, a series of solid
updraftt grate bars 7 arranged in the furnace
forward of and closely adjacent the forward

1

j

l
i

|

protected by said walls-8 and 23, and a three-

one of the horizontal tubes 17, an upper pair

of horizontal transversetubes20 arranged par- 45
allel, with one of said pair directly above the
forward one of the pair of tubes 17, and with
the other one of said upper pair directly
above the rear one of said pair of tubes 17
and in a plane closely adjacent the under go
surface of said boiler, said fire surface 6 ar-
ranged for a downdraft, and composed solely
of tunbes having each of their ends threaded,

a bridge-wall 8fitted closely to the under side

of said boiler to prevent passage of products s
of combustion between it and the boiler and
arched or supported across the space beneath
said boiler so as to form a fire-passage 9 be-
neath itself,an additional transverse wall 23
oextending across the furnace beneath the 6¢

‘boiler, the adjacent ends of said solid grate

barsand said water tubes being supported by
sald wall 25 and said wall dividing the space
beneath the grates into a forward ash pit 24
and a rear combustion chamber 25, short ver- 65
tical tubes 18 and elbows 19 connecting the
outer ends of said lower pair of tubes 17 with
the outer ends of said upper pair of tubes 20,
said tubes 17, 18 and 20 being located in and

70
way cast iron fitting 21 having its upper sur-
face in contact with the adjacent under sur-

| face of said boiler and tightly fitted thereto

and applied one centrally of the length of
each one of the upper pair of tubes 20 and 75

connecting the interior thereof with theinte-

| rior of the boiler at a point directly above

[

each tube of said upper pair of tubes 20, sub-

| stantially as herein specified.
posed of hollow bars or tubes arranged par- |

In testimony whereof I affix mysignaturein 8o

i | presence of two witnesses.
with the forward one of the pair of tubes 17, |

WILLIAM S. PLUMMER.

Witnesses:
HERBERT S. ROBINSON,
ALFRED A. EI10Ks.
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