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. havmfr especial reference-to the water tube
type of boiler having one or more baffles
causing the products of combustion to travel.
-._auccesswely through the passes of the bmler
- and the furnace being fired in various ways-

~ for example by stoker or by the bmmng of.

UNITED STATES

:STUART w. ALLEN OF WABWICK 'RHODE ISLAND " ASSIGNOR .
CLINKERING FURNACE BLOCK. COMPANY, INC, orF NEW YORK, . Y A CORPO'RA-_%

TION OF NEW YOR-K

Lpplication ﬂled Dctober 3 1930 Serml Hu 487 130

ThlS mventlon s & novel bmler ium‘we,

injected or fluent fuel as a.flame. -

~ the mamtenance G(}St thereof. A. further

 object is to afford, in a practlcal
0 a brld e wall beneath the
1

o IQO:

manner
‘baflle, -

will be understood by those conversant wﬂ;h

the sub ect.

To the attalnmmt of euch ob]ects and ad _ the bed travels pr oglesswely toward the rear

the burned out fuel is dumped intermittent- 1

- ly or continuously by 2 dumpmg grate 12 _'
‘and. '

vantafres the invention consists in the lmvel?
.boﬂer furnace and the novel features of op-

eration, combination, arrangement.
stlucture herein 111ustmted or described.

In the accompanying dlawmg Figure 1.5"'i'_1angements as shown in Tig. 1, the furnace

is'a general side elevation of the elements 80

of the boiler furnace ‘of this invention, with
the front wall, rear Wall bI‘ldO‘e wall and_;

baffles shown 111 section.
I‘lﬂ‘ 918

and with celta}.n parts broken away.
Fig.

tion of Fig.:

burner rather than by a stoker. B
- As will appear more in detml the-. pres—

ent construction comprises the -water tube
boiler with its higher header at what will
be termed the front of the furnace and its

~ lower header at the rear, with a baffle wall
- extending through the bmler and. a bridge

~wall below the baﬂe, the brldge wall com-
50 prlsmg a system ot ascendmg water tubes

BOILER- FURNACE

Whl@h
blldﬂ"e Wa,ll 1S watel cooled, and to affmd at:
- the same time an effectne slag screen be-
tween the combustlon chambex and the ‘boil-
“er, Further and more specific objects and

. _1dvantacres of the invention will be pointed |
out in the hereinafter following deqcrlptmn]f
“of an’ 1illustrative embodlment thereof or

fto

sectmn tqken on the. mclmed
1111@ 2----2 of Fw 1 lookmcr from: the f1 ont-

3 isa Vertlcal 3ect10n taken 011 the-
-]me 3—3 of Flg 2. - S
Fig. 4 is a view cerrespondmg to a: p()r--'

1 but ‘showing the eombustion
chamber fed with fuel by an 1n]ect01 or

PATENT .FFICE

and ‘means c:losmﬂ* the spaces between thei
tubes, I_Wlth downward tubes or connections.
- bringing water to the lower ends of the
bridge wall tubes and extension tubes con-

'neetmcr from' the upper ends of the budge
wall tubes to the boiler.

~ The drawing indicates side walls B, flont

o ~ wall 6 and rear wall 7 all supported on suit-
The general objects of the invention are

_ to improve the operation and the efficiency.
 of such a furnace and boiler and to reduce

able foundations. As the indication is only

illustrative, and to some extent diagram-
~ matie, it-will 'be understood that the sizes,
...._proportmns and illustrated arrangements
, may Dbe varied indefinitely in accordance

___,W;Lth the type of boiler and furnace to Whlch
;_the ivention 1s applied. . _

- In Fig. 1 the IHVBIltIOIl 15 shown .appned
.stoker fired furnace.

into an ash pit 13.

TO DRAEE NON-TZ

1,907,940

“Exterior to the =
:fmnt wall 6 is a coal hopper 8 and therebe-
low coal infeeding means convemmnally mn-
dicated at 9. The: orate 10 may be of the
retort type into the 1etorts of Wthh the coal
- is underfed. The fuel bed for example may
- buwld ‘up along the dotted line 11 and as

Instead of the StOkEI and 0041 feedmg ar- .

may be fired by pulverized coal or Othel

) ﬂuent fuel, such as oil or gas; and in Kig

the front wall 6° is shown as prowded W1th'
‘a series of apertures, each contalning an in- -
‘Jecting means. or burner 10* by
ﬂuent fuel is injected into the combustion
~ space to produce flames, in a well known

which the

manner, to traverse the combustion space

boiler.

The boiler is composed mamly of mclmed_;
_ tubes 14 delivering to an upper header 15
~ which in turn deh‘vers by tubes 16 to the
‘drum 17 of the boiler.

From the drum are

- and thellce travel t111 Gucrh the passes of the'- o

shown downtakes 18 lea,dmﬂ* to the lower

header 19 of the boﬂer restmg upou the rear
wall 7. .

The combustlon chamber 1S beneath the
front portion of the boiler and this is sep-
arated from the rear portion by an inclined
bafﬂe 20 to the rear of which may be a sec-
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- ond baffle 21 so that the boiler is lelded

mto three passes the products finally trav-

eling upwardly and to the usual stack.
I‘he bridge wall 22 1s arranged below the

main bafile 20 and is shown composed of

N ‘water tubes 23 adapted to absorb radiant

10

15

20

heat and effect eva,pt:JrJ:zaai;u)Il9 and wall closing
elements 24, which may be continued up-
W ardlv 1o meet the lower end of the bafile

bridge wall is shown extending downwar dly
at a forward slant to a p051t1011 adjacent to

the dumping point of the grate, from which

1t 1s continued downwardl somewhat into

‘the ash- pocket 13, thus completmg the clo--

sure of the combustion space.-

 The bridge wall water tubes 23 are shown__-.
a8 centmued downwardly at 25 beyond. the
0, combustion chamber, these extensions bemga
led out from the ash. pocket through open-

immgs - the rear wall thereof and connected

~up-to.ia common header 26 located at an

25
30

40
- height of the headex

and tubes 27

exterlor point protected from the heat of
the furnace and ash

pocket. KFrom the low-
er-end of the boiler headel 19. and therefore

ted by downtakes 18, is a system of down-
takes. 27 conducting water to the header 26
and, thereby supplymo water for c1rculat1011

through the bridge wall tubes 23
“An advantageous structure j

vice 29 having means 30.for adjusting the

the bridge. wall is.in

| and contraction being allowed for by the ad-

40-

80.

- fractory inserts, or any other material giving

05

60

~mounted and may. be considered as

65

justable and resﬂlent mounting -of the low-

er header. The curvatures of the tubes 23

“and 27 cooperate in this Vleldmw actlon of

the bridge wall.

Plefelably all of the bmdge Wall ‘tubes
25. deliver into an. upper header 81, which
~ is shown also-in. Figs. 2 and 3, and may be of
A. system of shleldmg mem-
bers. or blocks 32 1s shown at the fire side

square form.

of: the-header 81, protecting it from exces-

sive heat, and; thlS qhmldmg means may be

(omposed of cast iron with or without re-

aclequate protection fo the header and the

connection of the tubes therew1th From
the upper bridge wall header 31 is shown
2 series. of tubes 33 and 34 extending at

o forward and upward slant to the front of

the boiler,.for example to the lower end of

the front bmler header:15..

An- ddvantao*eous constluctmn 1S, shown

wherein the upper header 81 is sohdly
a sup-
port from which the bridge wall depends
and upon. which the baffle may to some ex-
tent be supported.-

erably

) SLOI{GI furnace.
20; so that the products of ‘combustion are

- --Lompelled to pass over the first baffle. The"

where they are:connected by

shown:
wherein. the header 26 between: the tub{,b 25
18 -supported 1n a stirrup 28
which in turn is suspended by a resilient de- - noter
By this arrangement
a, substantially tloat-
ing condition at its. lower end, expansion

This - construction. is

- 1,807,040

shown 1n Flo's 1 to 3 and involves at each

end of the header 31 a saddle or support 85

solidly mounted within a recess 36 in the
side wall 5. By this arrangement the entire
bridge wall is SlletElIltlELllY hung or sus-

pended from its upper end. = It is supported

firmly at the top end and hanos down pref-
mto the ash pit in the case of a

The contour of ‘the budo‘e wall is of
special “design. Tt extends upwaldly from

‘the lower end and then slants or curves rear-
wardly at a decided incline from the center

o1 combustion. - This: permits the upper

header 81 to be located at a point far re-
moved from the center of combustion. Ad-

| :dlthIl&HY this header is protected by an in-
terior shield: In effect the tubes28, 33 and

54 pass' to an exterior or plotected point

ne header.
The lower header 26 is likewise protected

at: an exterior loeation: The bridge wall

tubes extending up from: the lower header

are-spaced f.:urly closely as‘indicated in Fig.

-2, whereas the downcomers 27 are preferably
-spaced at least twice as widely and indeed
there may be few downcomers, across the
width of the furnace, so long as their total
. capacity will conduct all water required fm_
. c1rculat10n through the tubes-23. o
‘The-bridge wall tubes 23 are shown bare .
but they may have a facing or covering so

10110' as 1t 15 of a hwh heat conductwe (,hal-

which 1is cmued off by evapomtwn in the
tubes 23, thus both increasing evapomtmn

.and protectmg the wall.

The spaces between the tubes 23. aie closed
m any suitable manner, for example by re-

fr actory or metallic 01051110* members either
at the front, or as shown at the rear, of the

tubes. The manner of the closure of the

~bridge wall is a detail and it may. be by fins

or. €3 ,.tensmns of the tube.

The tubes 33 and 34 extéh-dmﬂ' f1 om- the-—
upper header 81 to the fr ont, of the boiler,.

or to the boiler header 15, are pleferably

sepdmled or. spaced. into - two rows,. as- well
shown in. Tlos 1. and 2. These tubes are

shorter than the full lencrth boiler tubes and

they extend across the t0p of the combustion.

space. They are. spaced from each other

twice as widely as the spacing of tlie boiler

2. 'T’his arrangement
gives the effect of a slag sereen: with: two

tubes as seen:in IFig.

rows: ofi widely spaced tubes. Such slag

screen protects the: boiler from. slaﬂ'o‘mg-

The tubesreceive radiant heat so that molten

~ash particles are cooled and: solidified- before

passing:. mto the-boiler. The two rows of

tubes may. enter the front: boiler header at

two levels, but preferably they are bent near
each end,; as shown so-that both rows: enter

Tt is intended that the bridge wall
shall absorb large quantities of Iadmnt heat,

70

.75

80

86

90:

100

- 106

110

b

120

125

130



1,807,840

Lhe header at the same level ust as they
enter the header 31 at the same level. |
The descmbed structure is a comblnatmn

which gives the advantages of a water cooled
bridge and of a slag screen between the com-
* bustion space and’ boﬂel

- obtained in a simple and practical way.

10

15

- eration,
- .structure may be var musly modified without
. departing from the principles of the inven-
tion, it 1s not intended to limit the inven-
tion to such matters except to the extent set

90

- The invention is well adapted to be intro-
- duced upon existing boilers since the connec-
0 t1ons to both the h{mt and rear headers of
- the boiler are allowed for merely by omit-
~ ting the usual lowest row of boiler tubes.
It will thus be seen that a boiler furnace
has been described attaining the objects of
Since many matters of op-

this 1nvention.

combm ation, - arran frement

~ forth in the appended claims..

“What is claimed is:
1. In a bmlel furnace, a water tube bml-

~er having a 1110'her fmnt and a lower rear

25

header, flont 31d{, anda bmdﬂ'e walls en-
4:10311'10' the wmbu,suon chamber below the

- front portlon of the boiler, an ash pit be-

Jow the rear portion of the combustion i

30

chamber, a baffle wall extending through the

boiler above the bridge wall, a system of

-~ water tubes comprised in the bridge wall,

Cat is said Jower header.
2. In a boiler furnace, a water tube bmlel'

~ upper and lower headers therefor, e*{tenmon'

tubes from the upper header to the front of

‘the bridge

”'11341?1110' a higher fr(m.t and a lower rear

45

~ tubes

50

header front side and bridge walls enclos-
Ing the combnstmn chamber Delow the front

15 portion of the boiler, an ash pit below the
rear portion of the combustion chamber, a

baffle wall extending through the boiler
above the bridge W"Lll a svstem of water
0H1p11‘=~6d in the b:uf:lge wall, upper

and lower headers therefor, extensmn tubes

- from the upper header to the front of the
‘boiler, and downtakes from the rear of the

o bmler to the lower header: the bridge wall

60

“65

_ being supported from above and hanfrmo'
pit, and the tubes of the brldoe .

into the ash

“These results are

from above and hanmnu
~of the ash pit, and the b

‘tubes being continued below such overlap
~and extended ghdmgly through the rear

above to hang

3 .

: enclosmg an ash pit below the rear portion
of the combustion chamber, a system of up-
take water tubes compllsed in the bI’ldU‘e .
wall, an upper header therefor and exten-
sion tubes from the upper header to the

70 '

front of the boiler; the bridge wall being
supported from above and hanomg into the

and having an exterior lower header,

“ash pit, and its water tubes being extended _
Slldlllﬂly through the rear fixed wall of the
ash pit for downward expansion thereof, 76
and j- '
~ downtakes from the bmlel to said lowe*l _

“header.

4. Tn a boiler fmnace a y water tube bmler_

having a higher front and a lower rear
“and

headel tront side and bridge walls enclos-

boiler:

ing the combustion chamber below the front
v'portlon of the boiler, the bridge wall con-
tinued into the boﬂer as a b‘lfﬂﬂ fixed walls
enclosing an ash pit below the rear portion
of the combustion chamber, a stoker deliver-
Ing to the ash pit, a 5y%tem of uptake water
~tubes comprised in the bridge wall, an up-
‘per header therefor and eztensmn tubes
from the upper header to the front of the
the bridge wall being supported
into the ash pit,

90

in overlapping relation to the fixed rear wall

idge wall

water

9

fixed wall of the ash pit in a downwmd di-

“rection, for expansion thereof through such
 the boiler, and downtakes from the rear of
the bmler to the lower header;
_ Wall being supported from. above and. hanﬂ

ing into the ash pit, and the tubes of the
brldﬂ‘e wall being continued through and

o .Irom the ash pit to an exte:tml pomt wllm e-
40 T |

wall, a,nd such tubes having an exterior
10We1 hedder ‘and downmkes f1 om the bmlel

t0 said lower header.

5. In a boiler furnace, a ﬁvater tube bmlel

porting the bridge wall and its tubes from -
into the ash pit, and the

'10:0 |

Thaving a higher front and a lower rear |
__'llea,dﬂ front, side and bridge walls enclos-
- ing the combustion chamber below the front
- portion of the boiler, an ash pit below the
rear portion of the combustion chamber, a
system of water tubes comprised in the
‘bridge wall, extension tubes from the upper
'ends of sald tubes to the boiler, means sup-

105 -

110

lower ends of the tubes being connected by

a header adapted to descend Wlth expansion,

and vice versa, a resilient means yieldingly
positioning such lower header, and a down-

take from the boiler to said 1owe1 header.

In testimony wher eof thls spemﬁcatmn
has been duly q1gned by

STUART Ww. ALLEN

wall being contmued through and from the
ash pit to an exterior pomt whereat is said
lower header, and means for yleldmgly sup-

portmcr the lower header. ,
3. In a boiler furnace, a water tube boiler

_ havmfr a higher fr ont and a lower rear -
_ heft,der front side and bridge walls enclos-
ing the combustion chamber below the fr ont

portion of the boiler, the bridge wall con-

tmued 1nto the boﬂer a8 a bqiﬂe ﬁxed Walls_j

1156
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