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To all whom it maz Yy COnCerm:
Be it known that I, LEWIS METESSER,a Tesi-

e*{p’msmn chamber cl/, bebweén Wthh zmd

¢h 18 a rear bridge- wall W, the top of cham- -

dent of Iudnnapohs Marion county, Indiana, | ber ¢l being eovered over, ‘and the chamber

have made certain new and- useful Improve-

ments in Furnaces, a description of which is
set forth in the following specification, refer-
ence being made to the accompanying draw-

- 1ngs, in the several figures of which 111{6 let-
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the boiler in phqe

._111pple n being In section.

tels 111(110"Lt8 like pfutb
My invention relates to the constmctmn of
furnaces for steam- -boilers, and has for 1ts ob-

- ject the prevention of smoke, the equal and

uniform dlﬁusmn of the heat along the boiler,

and the increase of heat from a given qlmntl-

ty of fuel, and will be under stood from the fol-
lowing explanation and deseription.

‘Tn the drawings, Figure 1 represents a lon-.

rrltudllml section of the walls and the interior
pipes,showing the arrangement of parts with

section on the line x z, Fig. 1. I‘w_ 3 18 a

vertical section on the line 1 vy, Fig. 1, look-"

ing toward the rear. - Fig. 4 is a vertical sec-
tion on the line z 2z, Fig. 1, looking from the
front of the boiler. Fig. 5 18 a front view, en-
larged, showing thedetail on the linev v, Fig.

6, the steam- -pipe sp being cut off, and the
Fig. 6 1s a longi-
tudinal section of the supply and dlstrlbutmn*

pipes and nipple,showing the connectlons of-

the parts enlarged.

In detail, B 1is the boiler md S is the St‘wk -

11 are the outer inclosing-walls, of brick.

2 2 are the fire-walls, which are carried up
over the boiler, as ShOWl] in Fig. 4, at each
end, and a covering, 2¢, Fig. 1, is carried over

the t0p of the boiler,. eonnecbmg the ends of
the walls 2, forming an expansion and heat-

ing chmmbel ha, between the cover and the
boiler, this chamber ia extending down the

sides Of the Dboiler and connecting with the

combustion-chamber ¢i. The outel walls, 1
are also carried up over the boiler at each end

- as shown in Fig. 4, and a cover le, Fig. 2, is

45

50

carried up over the top of the boﬂer lestmﬂg

at each end on wall 1, forming a dead -alr
chamber, ac, between the two covers, to pre-
vent radiation of heat. The outer covel 1e,
may be made.of any suitable material. '_
ch isan expansion and combustion Ch’Lmbel
connected with the front combustion - Glnm—-

I‘1*D 218 4 10110‘11111(:1111&13

1tself opening directly into the ﬂues Bf of the _

boiler B.
ac’ 1S a continuous air-space, between the

-outer and fire walls, as shown in Kig. 2. An

opening is formed in the fire-walls 2 on either

side, the ash-pit connecting the latter with the
alr-space ac¢’, so as tosupply air from the ash-

pit to the plpe ap. These opening gs are shown

at o’ in Fig. 3.
- bs is the boiler-support, built up fmm wall
W, central under the boiler, so as to stop the

direct passage of the heated g gases and-deflect
them into the open spaces ha on either side
the support bs, as shown in Fig. 4.
pact against bs is followed by a rebound of the

heated gases, which tend to return again to

The 1m-
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the expansion-chamber ¢k, and assist in main-

taining therein a aniform degree of heat, as

hereinatter described.
Between the combustion - chamber ploper

‘and the expansion-chamber chisafront bridge-

wall, bw, extending from the bottom to Within_ o

a suitable distance of the boiler, leaving the

~opening of as a means of communication be-

tween the two chambers. Inthe center of the

fromthe ash-pit, underthegrate-bars ¢g,through

-openings af*,into the space af behind the front
part of the wall bw, which, being next the fire, .
18 hot, and therefore heats the current of air |
passing behind 1t through the space « tf, and
this air thus heated passes out into the fire-

chamber through upper openings, af’, which
are ]_3refembly made smaller in area than the

‘lower openings, e:lrj’*3 to increase the foree of

the air-current.

8o
wall bw is formed an air-flue, af, constructed
as shown in Figs. 1 and 3. 'The air enters

Q0

In order to supply more air to the furnace

than would be drawn through the grate-bars
in the ordinary way, L provlde dlellblltlI]ﬂ‘-

ﬁpipes-@), which are placed. in the air~spaees
ac’, Fig. 2, one on either side the fire-cham-
ber, the forward ends of which are open, ex-
,cept a bridge, b, Fig. b, across the center,
leaving 0pemnc~*s 0 above and below 1t, for the
free admission of air from the air- Space ac'.

+In the center of the bridge 6 18 an opeéning

through which a smaller pipe or nipple, n, is

o5
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ber by opening of, and by of” with a secondary | passed, having an injecting-nozzle, I, on the
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 inner end. This small pipe » passes thr ounh | continuous air-space ac’, and keéps them from

the. furnace-front F a short distance, and is

-covered with an ordinary screw-cap, C.

From the distributing-pipe dp extend up-
ward at suitable distances apart a series of
smaller pipes, p p p, which are bent at right

dlsta,nce above the C"IELEG bars, so as to dis-

~ charge air into the ﬁle chambel above the

'burmng mass of fuel.

A steam-pipe, sp, is
connected by a T with the pipe n, for forecing

~ the air thlounh the pipe dp and plpes P into

the ﬁre chamber when desired.

sp’ is a branch connecting the pipe sp with
any other distributing-pipe.

ap 18 the ash-pit, fmd wp 18 an 1nclined wa-
ter-pan at the bottom, for keeping the ash-pit

¢ool, constructed so that the water at the rear

18 deeper fha,n 1n front, as shown by dotted

20

line 1n Fig. The rear end of the distribut-

Ing-pipe dp 1s closed by a serew- -cap, as shown

1 Fig. 6.
d 18 the fire-door; d*’ the ash-pit door, and

- d*doors for clea,mncr the chambers ¢h ¢l

25

In Fig. 4 the 1ettel W is intended to rep-

resent the wall W between the chambers ¢ ¢lY.

By my. device I accomplish the following

- results: All the air in the ash-pit that cannot

__ o

get up through thegrate- barsis carried throu oh
the openingsaf“into theair-flue af, there heated

- and carried into the fire-chamber through the
‘upper openings, af’, thus providing an " addi-

tional quantity of oxygen to produce perfect

- ¢combustion.
35

purpose 1s provided by the pipes p on either

side, the latter being capable of regulation,
‘more or less, by the man in charge, v&hlle the

- supply through af is constant.

45

The spaces ha', as will be observed, are pref-
erably circular in shape and are limited by
such a construction of the wall W that I;heu
total area 18 less than that of the boiler-flues.

~ The object of this is to delay the passage of

the products of combustion from the combus-
tion-chambers, so that a greater per cent. of

- the gases will be consumed than is ordinarily
‘the case, and at the same time equalize the

.

conductor, preventing

heat throughout the combustion- ehambers
The continuous air-chamber a¢’ between the
fire-walls and outer walls prevents an unequal
expansion of the fire-walls and acts as a non-
radiation from within

- to the outsade and at the same time keeps the

- 35
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cold air out.
I am aware that air-spaces between outer

and Inner walls are not new; but I believe that
‘no continuous air-space llke mine has been

heretofore known or used. Where the outer
and 1nner walls are connected in sections, the

unequal expansion of the inner or fire wall 18
not prevented.

The pipe % 1s extended through f[ ont I, for

~facility in cleaning it, and is eapped to pre-

j65

vent the steam from commg out.

The draft through openings o in pipe dp,

I‘]ﬂ* 5, carries up w1th it all foul gases in the

Another supply of air for.this

-angles and pass through the fire-walls 2 a short -

r

passing out through the walls or in any other

way. They are thus carried to the fire and

burned up.
What 1 claim, and desire to secure by Let-

ters Patent, 18 the following:

1. The dlstrlbutmﬂ* -pipe dp, with Supply—-

pipes p connected therewith and adapted to

discharge aur into thefire-chamber, inclosed in
air-space ac’, the latter commumcatmn* with -

the ash-pit throucrh fire-wall through open-
ings O,
scrlbed

- 2. The distributing-pipe dp, with supply-
pipes connected therewith and adapted to dis-

|, charge air into the fire-chamber, the steam-

pipe sp, with means for connectmﬂ'the Same

with pipe dp, the air-space ac’, eommumcat |

ing with the ash-pit through 0pen1ngs O in
the wall between them, all combmed substan-
tlally as described.

. The nipple n, conneeted with the steam-

plpe sp, and p10v1ded with nozzle I, the lat-

ter entering the distributing-pipe dp, the front
end of the pipe w passing through the front F,
with means for closing such end all combmed
substantially as described.

4. In a furnace for steam-boilers, the front
fire-chamber,the bridge-wall bw promded with
air-flue af, the chamber ch, the wall W, the

.secondary chamber ¢/, the boiler B, and stack

S, all combined substantially as described.

5. In a furnace for steam-boilers, the outer .

wall, 1 1111161 wall, 2, with contmuous alr-

all Gombmed snbstantmlly as' de-
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Space ac between, 'front fire - chamber, wall -

bw, expansion- _chamber c¢h, wall ' W, clmmbel

cl’, boiler B, and stack 3, all combined substan- _

tlally as described.

6. In afurnace for steam- boﬂels inner wall
2, having top 2¢, with space ha between it
and the boiler, outer wall, 1, cover le,

tinuous space ac’ between walls 1 and 2 on

sides and rear end, front combustion-cham-

ber, wall bw with air-flue qf and its receiv-

1ing and discharging ports, chamber c¢h, wall
| W chamber ck/,

boiler B, and stack S,
combined Substalltlmlly as deseribed.
7. In a furnace for steam-boilers, a floﬂt

- fire- ehamber 1nelosed in outer and i 111ner walls,
with air-space a¢’ between, and backed by a

bridge - wall, ba, pr ovided with air-flue «f,
having 1ecewmﬂ* and discharging ports above
and below the ﬂ*rate -bars, the pipes dp for dis-
tributing, and pipes p for supplying, air to the
fire-chamber, the steam-pipe sp, with 1ts con-

105

hav-
1ng space ac between it and wall 2, with con-

IIO

all

II5
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nections, for forcing a current of air through

pipes dp and p, the chamber ¢, |
chamber ¢/, boiler B, and stack S all com-
bined substanbially as described. :
In witness whereof I have hereto set my
hand this 6th day of September, 1883.
LEWIS "\IDTDSSDR
_Wltnesses ~
- C. P. JAacoss, -
F. J VAN VORHIS

wall W,
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