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To all whom it may concern.:

IO

Be it known that I, JUDSON A. LALDWIN a
citizen of the Umted States, residing at Ben-

ton Harbor, in the county of Bermen and
State of Michigan, have invented certain new
~and usefnl Improvemen_ts in Smoke-Consum-
“ing Furnaees, of which the following is a full,

elear and exact de%crlptlon referenee bemg
had to the accompanying drawings, forming

a palt of this specification.

My invention relates to furnaces for steam-

~ generators, either such as are used for sup-

s

plying steam to engines, or to heating-systems

or for any of the purposes to which steam-
generators are or may be applied, and my.

‘invention relates also to furnaces for steam

~ generators and for various other similarand

20

‘analogous heating purposes.

Among the primary objects of my inven-

tion is included that of producing a furnace
‘which shall completely, thoroughly and rap-

idly consume absolutely all of the inflamma-
ble produects of combustion, both solid and

gaseous, such as usually escape from furnaces
in the form of smoke, and which shall possess

‘a free draft and be under perfect control at

all times. Furthermore, to produce a fur-
nace in which the products of combustion

. ‘shall be first directed downward through an

.-3_0

upper grate and then over a lower o'ra,te, SO

~ as to effect not only an absolute consumption

- of all of the inflammable produects of combus-

tlon but also a most thorough and economl-

. cal consumptmn of the fuel itself.

A still further primary object of my inven-

t1011 is to produce a furnace in which the fuel |

~ shall be disposed at greater depth at pomts

_. 40

where the draft or combustion isthe more vig-

orous, and at less depth at pomts where the

draft or combustion is less vigorous, and thus

insure a perfectly uniform rate of combus-

tion throughout the furnace, and a most thor-
ough and complete consumption of the fuel.

The primary objects of my invention also
include that of producing a furnace, of the
“kind in which water-grates are used, which
shall possess a free water-circulation and also

~a maximum rate of effective heat-application

o

~an economical rate of fuel-consumption.

~ to the water, so as to insure both a perfect |
and general he&tmg action upon the water at

I‘urthermore, another primary ob,]cctof my
invention is to produce a furnace in which
‘both the upper and lower grates shall be sub-

jected only to the action of a downward draft, 5z

and in which the air supphed to the grates

shall be composed partly of air heated pre-
| vious to its entrance into the furnace, and
‘also partly of cold air taken directly from-the

external atmosphere, whereby a most vigor-

ous combustion shall be insured, and where-

by also the furnace-room shall be maintained
~at a comparatively low temperature.

60.

To the above purposes, my invention con-

sists in certain peculiar and novel features of
construction and arrangement, as helemat‘ter
described and claimed.

The more precise nature of my mventmn
will be better understood when deseribed with
reference to the accompanying dlawmn's, in

which—

Figure 1isa vertical 1onn'1tudma1 section of
a smoke-consummw furnace embodying my

1nvention;the furnace beingshown as applied
to a eylmdueal boiler.
‘the same, partly in frontelevation and partly

Flg 2 18 a view of

in transverse vertical section. Fig. 3 is

65'

707"

75

vertical lanﬂ'ltudmal section of afmnaee em- |

bodying my invention applied to a safety-
boiler. Fig.4isa view of the structureshown

in Fig. 3; this view being partly in frontend

elevatlon and partly in transverse vertical
section. Fig. 5 is a vertieal longitudinal sec-

tion of a furnace embodying my Invention

and applied to a cylindrical boiler; the far-
nace having but a single bridge- wa,ll

30

85

The furnace embodylnw my invention is .

adapted for use in connection with boilers or

‘generators of a great variety of structural

types, _aud for this reason I have shown it in
Figs. 1, 2,and 5 as applied to a cylindrical
boiler or ﬂ'enera.tor 2, of the usual or any pre-
ferred klnd this bm’Ier 2 being shown as
placed houzontally in a suitable setting of

brick or masonry work, and the fmnaee_

90

95

shown in Fig. 5 differing from that shown in

Figs. 1 and 2 prmclpa.lly in having a single
brldge -wall 16 in lieu of such wall and an

auxiliary bridge-wall 15, as shown in Figs. 1

fmd 2.
In Figs. 3 aud 4,1 have shown the furnace

103

as applled to a sa_fety boiler or generator, of
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type of construction, and which consists typi-
cally of sections or “slabs” each composed
of a plurality of globular chambers or “units”
having internal communication with each
other. I wish it to be distinetly understood
that I do not propose to confine myself ex-
clusively either to these precise applications

of the furnace, or to the application of the

furnace to steam-generators, as it is capable
of various other uses w1thm the spirit of my

invention.

The tumac'es shown are of the type known

as water—wrate furnacesand the arrangement
of clrcula,tmﬂ and grate pipes and of the -

drums is shown as simila,r’ to those shown
and described in Letters. Patent No. 470,171,
granted to myself March 8, 1892, and I also
desire 1t to be understood that I do not pro-
pose to confine myself exclusively to this pre-

- cisearrangement of water-cireulating connec-
- tions.

Indeed, certain features of my inven-
tion are equally applicable to furnaces hav-
ing other than water-grates; such being frue

as to the inclined relation of the sections of
the upper grate, in association with a lower

grate which is also solely a downdraft grate,
as will be evident from the ensuing desemp
tion.

Referring first to the Structure shown in
Figs. 1 and 2, 3 designates two pipes which

are connected at their upper or rear ends to

“theunder side of the shell 2, at opposite points

from the median line of said shell, and 4 des-
ignates two pipes the upper ends of which

35 ‘ehatie LY : .
~ are connected tothe shell 2 at opposite sides

~thereof, and at _a considerably higher level

40

than that of the points of connection of the
pipes 3; the intention being to take the wa-

ter from the boiler at lower or cooler points,
by means of the pipes 3, and after passing it

through the furnace so as to heat it, to return
it to the boiler, by the pipes 4, at higher or
warmer points.

connected at their lower or forward ends to a

~drum 5 which extends horizontally beneath

and transversely of the shell, and also just

“ back of the top of the main bridge-wall 16.

5¢

55

60

From this drum 5 lead pipes 6 which extend
vertically downward behind the main bridge-
wall 16 and then forwardly through the lower

part of said bridge-wall and also horizontally
through the lower part of the furnace-cham-
ber, to the front thereof; these horizontal por-

tions of the pipes 6 serving as supports for
the blind-grate 11, to be hereinafter more
fully descmbed and the front ends of said

pipes 6 extendmn‘ upward and being con-
nected to a drum 7 at the front of the furnace-
chamber.

The peculiar relative positions of

these pipes 9 and 10 will be hereinafter fully

The pipes 3 areshown as ex--
tending forward beneath-the shell 2 and as

The drum 7 extends horizontally
‘adjacenttothe frontwall of the furnace-cham-
‘ber, and transversely of said chamber, and to.
said drum are eonnected the front ends of the
upper pipes 9 and lower pipes 10 of the up-
‘per grate.

| the side-walls of the furnace-chamber.
air also enters the channel 18* through the

|

heated by the hot budfre_-wa,ll 16.

‘what is Lnown as the “I‘I&IIISOH Whmton” [ desm 1bed but for the plesentlt will suffice to
state that the rear ends of said pipes are con-

nected to a third drum 8 which rests upon the

top of an auxiliary bridge-wall 15, and that

the lower ends of the pipes 4 are eonneeted
to said drum 8§, so as to take the water there-

70

from. The main bridge-wall 16 terminatesat

its top below the under side of theshell 2, so
as to leave a space for the escape of the non-

combustible products, and across the. lower
part of the main bridge-wall extends a hori-

zontal air-channel 18 the ends of which open
out of the side walls of the setting or.furnace-
chamber.

steam-supply pipe 23 leads across the upper
part of the main bridge-wall, below the upper
end of the channel or channels 17, and is pro-

vided with a number of d1scharﬂ'e-nozzles 24
‘which deliver steam forwardly and upwardly

to and through the upper ends of the chan-
nels 17. ThIS arrangement of air-channels is

such that the air is drawn into the passage
13, through the ends thereof, and flows up-

75

30

An air- -passage 17, or if desired a
plurality of stch air-passages, leads upward
from the channel 18 and opens at the front
of the top of the main bridge-wall, and a

9o

ward throuﬂ*h the passages 17 and is dis-

charged at the upper ends of smd passages;

the steam-jetsissuing from the dlscharge-noy |

95

zles 24 serving to insure a free flow of air
through the air-channels, and such air being

A seeoﬁnd
transverse air-passage 18* is shown as formed
in the bridge-wall 16, at a point above and in
front of the channel 18; this channel 182
opening at its ends through the sides of the

furnace-chamber, and commumeatmw with

air-channels 18" Ieadmn horizontally forward

Icsg

in the side walls of the furnace-chamber, and

communicating at-their front ends With air-

inlet openings 12 which are also formed in

ends thereof, and flows through said eh.fmnel

and the channels 18, and enters the furnace-
chamber through the openings 12; the air be-
ing heated by the hot bridge- wall 16 and by

the hot side-walls of the furnaee chamber.

front of the main bridge-wall 16 and is in-

clined upwardly and forwardly therefrom so

-as to leave a space between itself and the .
main bridge-wall for the passage of the un-

consumed ploducts oi combustion. This aux-

T'he

IIO

115
T'ne auxiliary bridge-wall 15 rests upon the

120

iliary bridge-wall is formed with numerous

oughly broken up and hwhly heated, and the
openings or channels in the aumha,ry bridge-

fective retorting action upon the produects of

combustion passing therethrough. The space

| openings extendnw from its front surface to

| 1ts rear surface; the unconsumed products of
combustion bemn* compelled to pass through
| such openings, and being consequently thor-

‘wall being of sufficient length to insure an ef- |

130

between the two pipes 4 is closed by a wall

14: of fire-brick, or other refractory material,
whlch also extends from the top ot the aux-
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.- '_ ' 111a,ry brldcro wall 15 to the under side of tho [ mmutlon in the depth of’ the space between
| _boﬂor-sholl 2. The outer ends of the air-

- IO

channels 18 and 18* are preferably covered by

damper-plates 18% and two fire-doors 19 and

20 are provided in the front wall of the fur-
nace-chamber; an ash-pit door 21 bemﬂ' also |
provided bolow the lower fire-door 20. |

The furnace shown in Fig. 5 differs from

s tho furnace shown in Figs. 1 and 2 principally

in having no &umhary bridge-wall 15; the

- drum 8- bomg, in this 1ustanoe, supported
- upon a girder 29 which extends from one side-

o ‘wall of the furnace-chamber to the other.

‘In

Call other respects, the construction and ar-

JI

rangement are similar to that previously de-

" sorlbod and like parts are designated by like
| numerals of reference in said Flﬂ*s 1,2 and 9.

20

~ InFigs. 3 and 5, 27 desmoates a portmn of
a sa,fety boiler, of thrt is known as the ¢“ Har-

rison- Wharton ” type, and the principal dif-

| forenoes in construction between this struct-

~ ure and those shown in Figs. 1, 2, and 5, re-
- late to the drum 5, the brldﬂ*e-wall 15, and to-

" the connections botweou tho drum 8 and the
In thisinstance

front part of the generator.

- therear or upper onds of the pipes 6 are con-
- nected to a drum 5 which is directly con-

~ nected to alowerpart of the generator, at the
rear thereof and a second drum 25 18 dlrectlv_

.30

connected to the front part of the ﬂ*enorator

at a point above the level of the point of

- connection of the drum 5. Pipes 26 connect

- the drum 25 with the drum 8, said pipes ex-
~ tending obliquely upward a,nd forward at the

top of tho furnace-chamber, and a wall 28 of

. fire-brick, or other refxaotony material fills

' the space between the top of the furnace- |

~.chamber and theunder side of the generator

CooT.

The auxiliary bridge-wall extonds ver-

tically upward,in thisinstance, fromthe lower
- part of the main bridge-wall 16, and the space
for the passage of the produects of combustion

| is inclosed between the front surfaoe of the

- main bridge-wall 16 and the rear surface of

the auxﬂmry bridge-wall 15 and of thelining

~or partition 28. In all other lespeots thlq
~ strueture 1s s1mllar to that shown in Figs. 1

~and 2
~ like parts are designated by like numorals of

. __reference in all of S&ld figures.

, and also to that shown in Fig. 5, and

In all of the three forms of the furnaoo

. above described the two drums 7 and 8 are
~ connected together by the upper bars 9 and

“the lower bars 10 of an upper furnace-grate,

and the upper and lower bars of this upper
- furnace-grate are inclined relatively to each
" other in such manner that the space between

said upper and lower bars is deeper at points

6o

“nearer the draft- entrance and shallower at
points more remote from said draft entrance.

- As shown, this result is accomplished by im-

~ parting a greater forward and downward in-

~ clination to the lower grate-bars 10 than to |
the upper grate-bars 9; the front ends of the

lower grate-bars bemﬂ' bent upward so as to

S properly connect Wlth the drum 7. However

~ it s to be dlsmuotly undorstood that tho di-

‘than water-grates.
per grateis shown as below the fire-door open-

eoratell. -

the upper and lower grate-bars may be ac-
complished either by lmpartmo' the excess of

Inclination to the lower grate-bars as shown,

or to the uppe1 0‘1a,te-bars, tho higher ends
, in this latter

.......

-msta,noe, a gr eater d1stance above the lower

grate-bars than would be the lower ends of
said upper grate-bars. Norneed the inclina-

tion, in elthor event, be from rear to front as
| _Ishown nor, furthermow, need the grate-bars
"necossmﬂy be water-bars since tlns feature
8o

of my invention isequally applicable toother
The front end of the up-

ing 19 and the upper grate-bars 9 are also

air at the sulos of the furnaoe

-Wa,1d1v extondmﬂ' pipes, are also s_hown as

L1,

/5

'-ShOWIl as below the lulet -openings 12 for hot
Cold air in-

placed in the front wall of the furnace-cham-.

ber above theu pper grate, so that the draft to
said upper grate is wholly and constantly a
‘downward draft the fire-door 19 being al-
ways kept closed excepting at the aetual mo-

ments of introducing fuel to the grate. The

bars of the upper g mato 9 are plofera,bly ar-
ranged in line w1th the spaces between the
'bals of the lower grate 10, and if desired,

the spaces between the lpwer grate-bars may

95

be narrower than the op&cos between theup- .

per g erate-bars.
Tho intention is to feed the fuel dlreotly

upon the upper grate-bars 9, and as the fuel

100

burns it will fall upon the lower grate-bars

10, either partly-or wholly filling the space
botwoen the upperand lower grate-bars, The

products of combustion aroforcod downward

through the mass of fuel upon the upper grate-
barsand also through the massof fuel upon the

lower grate-bars, and a very thorough combus-
| tion of such produects is thus attamod This
result is further insured by the admixture of
hot and cold air afforded by the air-inlets 12
and 13, and the latter also keep the boiler-
‘room oompa,ratwoly cool inasmuch as they

rapidly draw air directly from such room.
From the lower grate-bars 10, the produects of
combustion flow backward thr ough the space

to5

'r_Io-

15

between the lower grate 10 and the blind

plates serve to catch and hold the hot ashes

- This blmd-crmte 11 consists simply
| of a numbol of plates set closely together,
side by side, upon the water-pipes 6, and said

120

and small incandescent coals which drop from

the lower grate 10, as the result of ordinary
combustlon or of raklnﬂ' said lower grate 10.
There is no updraft whatovor throucrh the

‘blind gratell,theash-pitdoor21 being alwa,ys

kept closed oxoeptuw at actual moments of
removing ashes from the pit. The mass of

hot ashos and coal upon the blind grate 11

serves to heat the escaping gaseous products
of combustion, which then are consumed

within the openings in the auxiliary bridge-

125

30

wall 15,0or which in any event when mmgled.

with the stoa,m and hot air fr om the ohannels




17 instantly burst into a mass of flame and |

‘are totally consumed as they flow over the |
The plates
composing the blind gra,te will, of course, be |
formed with openings or holes large enoucrh |
to permitthe ashes to beraked down through
- them into the ash-pit of the furnace.

IO
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i

top of the main bridge-wall 16.

water flows from the ogenerator throuo*h the

through the pipes 4 (orthe pipes 26 and drum
25), back into the generator.

- flowing through the latter.
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| Havmﬂ' thus described my invention, wha,t
I claim as new therein, and desire to secure by
Letters Patent, is— | |
1. A downdrafb furnace, comprlsmﬂ' an up-
per downdraft grate composed of upper grate- .
bars and a lowe1 set of grate-bars so dlfsposede |
relatively to the upper ba,rs as to produce an -
intervening space of greater depth adjacent
to a draft-inlet and of Tess depth remote from :
such draft-inlet, and a blind down-draft grate |
located below the upper grate and receiving |
its draft wholly downward from such upper

~ grate, substantially as set forth.
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2. A downdraft-furnace, comprising an up-
per downdraft-grate eomposed of a plarality:
of sets of upper and lower water-grate barsso
~disposed relatively to each other as to pro-:
duace an intervening space of greater depth
adjacent to a draft—mlet and of less depth re- -
mote from such draft-inlet, and a blind-grate |
located below the u pper grate and supported |-
upon water-heating pipes, and also receiving
its dratt wholly. downward from the upper'

orate, substanmallv as set forth.

The

The water 1s_-
thus repeatedly and contlnuously heated, in-
1ts passage through the pipes and drums, and
18 consequently returned to the genera,tor in
the most advantageous condition for conver-:
sion into steam; the plates of the blind-grate
11 also radlatuw their heat downward upon
the supporting plpes6 S0 asto heat the water

518,576

3. A dow ndra,ft—furnace, comprising an up-
per and also a lower grate each composed of
a plurality of sets of grate-bars so disposed

relatively to each other as to produce an in-
50

tervening space of greater and less depth,
hot-air mlets located above said upper grate
and in the sides of the furnaece-chamber, and

{ other air-inlets located inthe front of the far-
pipes 3 (or drums. 5) and into the pipes 6 and
thence into the drum 7, threugh the grate- ‘
bars 9 and 10, and also from sa,ld drum 8,

nace-chamber and also above said upper

grate, substantially ‘as set forth.

4. A. downdraft furnaee, comprising a fire-

with air-heating mlet-passaﬂ'es a plurality of

water-heating drams located at the front and -
rear of said eha,mber an upper downdraft
grate composed of a set of upper tubular

55

chamber containing a bridge-wall provided

grate-bars connected to said drums, and a

lowerset of tubular grate-bars also connected
to sald drums and so disposed relatively to
the upper grate-bars as to produce an infer-
| vening space of greater depth adjacent to a
-;dmft-mlet and of less depth remote from such
draft-inlet, and a blind downdraft grate lo-
| icated below the upper grate and receiving its-
drattwholly downward from said upperg ﬂ'rate
'substa,ntla,lly as set forth.

-.chamber conta,mmg a br1dge-wall havm gair-

heating inlet-passages, a pair of drums oneof
whieh is located in the front and the other in

the rear of the chamber, a plurality of pipes

connecting the rear drum to a boiler and sup-
porting a closed wall or lmmg, an upper down-

| draft grate composed of an upper setof tubu-
lar bars connected to said drums, and ‘a lower
set of tubular bars also connected to the
drums, and a blind downdraft gra,te located

below the upper grate and receiving its draft

wholly downward from said upper grate, sub-
'-Stant1ally as. set forth.

JUDSON A. BALDWIN

Witnesses:
| IRWIN VEEDER
TODD MASON.
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