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UnrTEp STATES PATENT OFFICE.

JOHN A. STEVENS, OF LOWELL, MASSACHUSETTS.

BOILER AND FURNACE.

SPECIFICATION

forming part of Letters Patent No. 616,157 , dated December 20, 1898,
Application filed July 12, 1394, Yorial No. 685,802, (No-model.) -

To all whom it may concern:

siding at Lowell, in the county of Middlesex,
State of Massachusetts, haveinvented certain
new and useful Improvements in Steam-Boil-
ers, of which the following is a specification.

My invention is more particularly a water-

tube boiler and furnace therefor adapted for

land and marine service. It is designed to
obtain a compact system of drums and tubes
of large heating-surface for the circulation of

‘water and the generation of steam in combi-

nation with a high degree of economy and
efficiency in handling the products of com-
bustion. The arrangement of drums and
tubes facilitates circulation and avoids con-
densation. The arrangement of the furnace

secures a fine focusing effect and carries the

heating - gases close to the heating-surfaces
and in constant contact therewith. Thefur-
nace is constructed in separate sections that
may be operated independently,whichgreatly
facilitates cleaning and repair, decreases the
danger in case of accident, and insures the
equal or desired distribution of the heating-
Tases.
walls, which divide the furnace intoseparate
compartments of water tubes or boxes, ma-
terially increases the heating-surface for the
generation of steam. The arrangement of

the baffles is such that they may readily be

changed or made to conform to the require-

- ments of the peculiar character of fuel em-
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ployed to secure its complete combustion
within the furnace and the utilization of a

high degree of its energy in the generation

of steam.

The principle and construetion of my in-
vention will more fully appear by reference
to the accompanying drawings, of which—

Figure 1 is a vertical sectional view on the
line a o of Fig. 2. Fig. 2 is a vertical sec-
tional view on thelinebbof Fig. 1. Fig. 318
a vertical sectional view on the line ¢ ¢ of
Fig. 4. Tig. 4 is a vertical sectional view on
the line d d of Fig. 3, the tubes and bridge-
wall on the left being removed for the pur-
pose of illustration. Fig. 5 is a vertical sec-
tional view at.right angles to the drums in

50 illustration of a modified form of the inven-

The construction of the division-

i

| | tion. Fig. 6 is a view of the detail of the di-
Be it known that I, JOHN A. STEVENS, re-

vision-walls.

In the construction the steam-and-water
drum 1 is connected with each of the water-
drums 2, which may be of any of the forms
shown, by the downcomers 3 and the water-
circulating and steam-generating tubes 4.

Each of the drums 2 is connected with a cor-

responding steam-and-water drum 1' by a
bank of water-eirculating and steam-generat-

ing tubes 5 and by down-comers similar to 3,

and each of the drums 1' is connected with
the drum 1 by tubes, as 6, 6', and 6.

The feed-water may be introduced by the
pipes 13, placed in the water-drums 2 and
baffled by the plates 13’. DBaffle-plates 15 are

placed in the drums 1 and 1, and plates 18"

placed in the drum 1 to
The steam-and-wa-
T and

and dry-pipe 19 are
cuard against priming.
ter drums are provided with the take-o
escape-valve connections 20 and 20",
‘The spaces between the drums 1 and 1" are
closed by the dome or roof baffles 7, placed
above the tubes 6 and composed of any sult-
able refractory material adapted to insulate
or confine the heated gases of combustion.
Flame bridges or baffles 8, made of any suit-

able refractory material and having their
domes shaped as may be found best adapted

for the complete combustion of the fuel em-
ployed, are placed between the banks of tubes
4 and 5 and rise from the drums 2. The in-
terior of these bridges may be filled with ma-
terial that can readily be removed to permit
access. Baffles 9 extend downward from the
drums 1’ along the outer tubes of the banks o.

535
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A division-wall 10 (composed of refractory

material, water tubes or boxes, or a combina-
tion thereof) extends at right angles to the
direction of the drums and separates the fur-
nace into two distinet compartments. A sec-
ond division-wall 22 (composed of refractory

‘material, water tubes or boxes, or a combi-
nation thereof) extends at right anglesto the -

division-wail 10 and may be employed to fur-
ther divide the furnace parallel to the bridges.
In the construction of these division-walls in
the form of the invention illustrated in Kig.
1 a combination of refractory material and

tubes 11, connecting the water-drums with
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the steam-and-water drums, are employed
but, as illustrated in Figs. Sa,ndfi the drums

1 and 1" may be eonnected with the drums 2

by water-legs 11’ and 11" and water- hoxes
10" and 10" may be expanded into these wa-
ter-legs at the angle desired to form such di-
vision-wall. As lllustrated in Figs. 5 and 6,
the division-wall 22 may be eﬂnstrueted of
water-tubes connecting the drum 1 with a
drum 24 and the spaces between the tubes
filled with refractory tile 25. It will be un-
derstood thatthisdivision-wall may be formed
of a single row of tubes.

The drums 2 rest on hollow supports 15 and
the drum 24 rests upon the hollow support 26,
which serve, with the doors 15" and the duct
26', to supply alr to the grates 14 and are es-
pecially useful in conneetion with forced
draft. These grates 14, extending between
the drums 2, are pleded with brldn"es 14
for protectlnw the drums 2 and tubes 4 from
burning out.

bustion-chamber above the grate-surface.
The walls 28, surrounding the boiler and fur-
nace, are provided with manholes 29 and
doors 30 to permit access. The drums1 and
1" may be supported by hangers 31, and it
will be understood that the usual mechaniecal
devices, as the hand-hole caps for access to

the tubes and the manholes for AcCess to the

drums, will be employed.

In the operation of the furnace the fra,seous
produets of combustion rise from the main
combustion-chamber A, pass into the cham-
ber B, and thence pass downward along the

outer bank of tubes, escaping by the passage |

C to the breeching D, following the course of
the arrows and impar tmﬂ' their energy to the
drums and tubes, which are located in the di-
rect path ther eof. The heated products of
combustion are focused by the arrangement
of the baffles and carried close along the Wa-

ter-cireulating and steam-gener :zmtmﬂ' system
In the water- )

1n constant contact ther eW1th
circulating and steam-generating system the
flow 18 f1 om the watm dlums 2 upward
through the banks of tubes 4 and 5 to the
steam and-water drums 1 and 1, within the
furnace, thence back to the water-drums by
the downcomers 3, without the furnace. The
water and steam cweulates through this sys-
tem with great facility, and as the heating-

surfaces are arranged to receive the full en-

ergy of the gases the tendeney to condensa-
tion is mmlmued |
- Having thus described my invention, I
01&1111— |
1. In the eomblnation of a boiler and fur-
nace, & combustion-chamber, a water-drum,

a steam-and-water drum, a bank of tubescon-

necting said drums, a second steam-and-wa-
ter drum, a bank of tubes connecting said
water-drum with said second steam-and-wa-

terdrum, a bridge-wall between said banks of

Air-duets 27 are formed in the
containing-walls 28 to supply air to the com-

616,157

said steam-and-water drums, substantially as
specified.

2. In the combination of a boiler and fur-
nace, a combustion-chamber, a water-drum
a steam-and-waterdrum, a bank of tubes con-
necting said drums, a second steam-and-wa-
ter drum, a bank of tubes connecting said
water-drum with said second steam-and-wa-
ter drum, one or more downcomers connect-
ing said steam-and-water drums with said
wa,tel -drum,tubes connecting said steam-and-
water dlums, and a bridge- wall between said
banks of tubes, substa,ntlally as specified.

3. In the combination of a boiler and fur-
nace, a combustion-chamber, a pair of steam-
and-water drums, a bank of tubes extending
from each of said steam-and-water drums to
a point of communication, a bridge-wall be-
tween said banks of tubes extending toward
sald steam-and-water drums, and a baiffle ex-

tending between said steam-and-waterdrums,

substantially as specified.

4. In the combination of a boiler and fur- '

nace, a combustion-chamber, a pair of steam-
and-water drums, a bank of tubes extending
from each of said steam-and-water drums, a
water-drum connecting said banks of tubes,
one or more downcomers -connecting said
steam - and - water drums with said Wa,ter-
drum,tubes connecting said steam-and-water
drums, a bridge-wall between said banks of
tubes, and a baf" e extending between said
Ste&m and-water drums.

5. In the combination of a boiler and fur-
nace, a combustion-chamber, a water-drum,
a steam-and-water dr um, a bank of tubes con-
necting said water-drum w1th said steam-and-
water drum, one or more downcomers con-
necting said steam-and-water drum with said
water-drum, a second steam-and-waterdrum,

a bank of tubes connecting said water-drum

with said second steam-and-waterdrum,tubes
connecting sald steam-and-water drums, a
roof - baffle closing the space between said
steam-and-water drums, a bridge - wall be-
tween said banks of tubes, and a baffle for
directing the heating-gases downward along
said seuond bank of tubes, substantlally as
specitfied.

6. In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-
ter drum, a bank of tubes connecting each of
sald water-drums with said steam-and-water
drum, a second bank of tubes leading from
each of said water-drums, a steam-and-water
drum connected with each of said second
banks of tubes, a bridge-wall between the
banks of tubes connected with each water-
drum, a combustion-chamber, and means for
directing the gaseous products of combustion
into contaet w1th said tubes and drums, sub-
stantially as specified.

7. In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-
ter dr um, a bank-of tubes connectmw each of

tubes, and & baiﬂe closing the space between | said water-dr ums with said steam- and-watel
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. drum, a second bank of tubes leadmn' from | tendmo' downward from. one of said steam-

IO

each of said water-dr ums, a steam- and water
drum connected with .each of said second
banks of tubes, a bridge-wall between the
banks of tubes connected with each of said
water-drums, tubes connecting said steam-

and - water drums and baﬂies closing the
spaces between said steam-and-water dmms, |

substantially as specified.

3. In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-
ter drum a bank of tubes connecbmﬂ' each of
sald wa,ter drums with said steam- and water

drum, a second bank of tubes leading from

each of said water-drums, a second steam-
and-water drum connected with each of said
water-drums by said second banks of tubes,

a bridge-wall between the banks ot tubes con-
nected with each of said water-drums and ex-
tending therefrom toward said steam-and-wa-
ter drums, baffles closing the spaces between

saild stea,m and-water drums a combustion-

chamber between said brldﬂ'e walls, and baf-

fles for directing the heating-gases downward
along said second banks of tubes substan-

tlally as specified.
9. In the combination of a boﬂer and fur-
nace, a pair of water-drums, a steam-and-

- water drum, a bank of tubes connectmﬂ' each

30

35

of said water drums with said sj;eam -and-
water drum, a second bank of tubes leading

from each of said water-drums, a second

steam-and-water drum connected with each
of said water-drums by said second banks of
tubes, downcomers connecting said steam-
and-water drums with said water-drums,
tubesconnecting said steam-and-waterdrums,

~ a bridge-wall between the banks of tubes con-

40
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bridge - wall

nected with each water-drum, bafiles closing
the spaces between
drums, a combustion-chamber between said
baffle- Walls, and baffles for directing the heat-
ing-gases downward along said second banks
of tubes, substantially as spemﬁed |

10. In the combination of a boiler and fur-
nace, a water-drum, a steam-and-waterdrum,
a bank of tubes connecting said watepdrﬂm

with said steam-and-water drum, a second
steam-and-water drum, a bank of tubes con-

necting said water-drum with said second
steam-and-water drum,a bridge-wall between
said banks of tubes, a wall forming with said

means for directing the gases from said com-
bustion-chamber into contact with said tubes
and drums, substantially as specified.

11. In the combination of a boiler and far-
nace, a water-drum, a steam-and-water drum,
a bank of tubes connecting said water-drum
with said steam-and-water drum, a second

steam-and-water drum, a bank of tubes con-.

necting said water-drum with said second
steam- a,nd-water drum, downcomers connect-
ing sald water-dram. with one or more of
said steam-and-water drums, tubes connect-
ing sald steam-and-water drums, a bridge-

wall between said banks of tubes, a wall ex- |

sald steam-and-water

a combustion - chamber, and

and - water drums and forming with said
bridge -wall a combustion - chambel, and
means for directing the gases from said com-
bustion-chamber mto contact with said tubes
and drums, substantially as specified.

12. In the combination of a boiler and fur-
nace, a water-drum, a steam-and-water drum,
a bank of tubes connectmn' sald wa‘rer—drum
with said steam-and-water drum, a second

- steam-and-water drum, a bank of tubes con-

necting said water- drum with said second

steam- and waterdrum, a bridge-wall between

70 -
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said banks of tubes, a baffle extending be-

tween said steam- z—md water drums, a wall ex-
tending downward from one of sald steam-

| and- water drums and forming w1th said

bridge-wall a combustion- cha,mber a baffle
extendmg downward from the other of said

steam -and - water drums and forming with
said bridge-wall an escape- pass, qubsta,ntla,lly

as speclﬁed

18. In the combination of a boiler and fur-
naee a water-drum, a steam-and-water drum,
a bank of tubes (,onneetmn* said water- drum
with said steam-and- water drum, a second
steam-and-water drum, a bank of tubes con-
necting said water- drum with said second
steam - and water drum, downcomers con-

go

95

necting said water-drum with one of said

steam - and water druoms, tubes connectmﬂ'
said steam-and-water drums a brldﬂ'e-wall
between said banks of tubes, a baffle extend-

ing between said steam- and water drums, a
wa,ll extending downward from one of said

steam- and-water drums and substantially
parallel to said bridge-wall, a combustion-

chamber formed by sald W&HS, a baffle extend-

ing downward from the other of said steam-
and-water drums and forming with said
bridge-wall an escape-pass, Subst&ntmlly as
specified. |

14. In the combination of a boiler and fur-
nace, a water-drum, a steam-and-waterdrum,

a b:&mk of tubes connecting said water-drum

with said steam-and-water drum, a second

‘steam-and-water drum, a bank of tubes con-
| necting said water- drum with said second
Steam- and water drum, a bridge-wall between
| said banks of tubes, a wall substa,ntmlly par-

allel with said brldge -wall, a second wall sub-
stantially at right angles Lo said bridge-wall,

said walls formmﬂ' two combustion- ehambers,
and means for dlrectmﬂ' the gases from said

combustion-chambers mto eantaet with said-

tubes and drums, substantially as specified.
15. In the eomblnatlon of a boiler and fur-
nace, a Water-drum a steam-and-waterdrum,
a ba,nk of tubes connectmn' said water-dr um
with said steam -and- water drum, a second

steam-and-water drum a bank of tubes con-

necting said water- drum with said second
steam - a,nd water drum, downcomers con-
necting said steam-and- Wa,ter drums with said
Water-drum tubes connecting said steam-and-
water drums a bridge- wall between said
banks of tubes, a baﬁie extending between
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said steam-and-water drums, a wall contain-
ing water-passages extending downward from
one of said steam-and-water drums and sub-
stantially parallel to said bridge-wall, a sec-
ond wall containing water-passages. extend-

ingsubstantiallyatright angles tosaid bridge-

wall, said walls forming two combustion-
chambers, and a baffle extending downward
from the otherof said steam-and- water draums,
substantially as specified.

16. In the combination of a boiler and fur- |

nace, a pair of water-drums, a steam-and-wa-

ter drum, a bank of tubes eonnectmﬂ' each of |

said Water-drums with said steam- and—water
drum, a second bank of tubes leading from
each of said water-drums, a second steam-
and-water drum connected with each of said
water-drums by said second banks of tubes,
a bridge-wall between the banks of tubes con-
nected with each of said water-drums, a di-
vision-wall which separates the furnace into
two distinet compartments, and means for di-
recting the gaseous produets of combustion
into contact mth said tubes and drums, sub-
stantially as specified.

17. In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-

ter drum, a bank of tubes eonnecting each of

said water-drums with said steam-and-water
drum, a second bank of tubes leading from
each of said water-drums, a second steam-
and-water drum connected with each of said
water-drums by said second banks of tubes,
downcomers connecting said water-drums
with said steam-and-water drums, tubes con-
necting said steam-and-water drums, baffles
extending between said steam -and -water
drums, a bridge-wall between the banks of
tubes connected with each of said water-
draoms, and a division-wall substantially par-
allel tothe direction of said bridge-walls, sub-
stantially as specified.

18. In the combination of a boiler and fur-

nace, a pair of water-drums, a steam-and-wa-

ter-drum, a bank of tubes connecting each of
said water-drums with said steam-and-water
drum, a second steam-and-water drum and a
bank of tubes therefor connected with each
of said water-drums, downeomers connect-
ing said water-drums with said steam-and-
water drums, tubes connecting said steam-
and-water drums, baffles extending between
said steam-and-water drums, a br1dﬂ'e wall
between the banks of tubes connected with
each of sald water-drums, and a division-wall
substantially at right, angles to the direction of
said bridge-walls, snbstantially as specified.
19. In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-
ter drum, a bank of tubes connecting each of
said water-drums with said steam-and-water

~drum, a second bank of tubes leading from

each water-drum, a second steam-and-water
drum connected with each of said water-
drums, by said second banks of tubes, tubes
connecting said steam -and -water drums,

downcomers connecting said steam-and-wa- |

| ter drums with said water-drums, bafiles ex-

tending between said steam-and-water drums,
a bridge-wall between the banks of tubes con-
nected with each of said water-drums, a divi-
sion-wall substantially parallel to the direc-
tion of said bridge-walls, and a division-wall
snbstantially at right angles to the direction
of said bridge-walls,substantially as specified.
20. In the combmatwn of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-
ter drum a bank of tubes connectlnn‘ each of
said water-drums with said steam- and water
drum, a second bank of tubes leading from

70
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each of said water-drums, a second st eam-

and-water drum connected with each of said
water-drums by said second banks of tubes,
tubes connecting said steam - and - water
drums, downcomers connecting sald steam-
and-water drums with said water-drams, bat-
fles extending between said steam-and-water
drums, bridge-walls between the banks of
tubes connected with the respective water-

drums, a division-wall comprising water-pas-

sages substantlally parallel to the direction of
said bridge-walls, a division-wall comprising
water—passan'es substantlally at right angles
to the direction of said bridge- walls a.nd
baffles extending downward from said sec-
ond steam-and- water- drums, qubstantm]ly as

specified.

21. In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-
ter drum a bank of tubes connectmg each of
said Water-drums with said steam-and-water

| drum, a baffle extending from each of said

water-drums foward sald steam-and-water
drum, and an escape-passage between said
stea,m and-water drum and each of said baf-
fles, substantially as specified.
22 In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-

| ter drum a bank of tubes eonnectmg each of

said water drums with said steam-and-water
drum, a bridge-wall extending from each of
said water- drums toward said steam-and-wa-
ter drum, a division-wall forming with said
bridge- walls two distinct combustion-cham-
bers, and an escape from each of said combus-
tion- ‘chambers between said steam-and- water
drum and the respective bridge- walls sub-
stantially as specified.

23. In the combination of a b01lel and fur-
nace, a pair of water-drums, a steam-and-wa-
ter drum, a bank of tubes connecting each of
said water-drums with said steam-and-water
drum, a bridge-wall extending from each of

Qo
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said water-drums toward said steam-and-wa-

ter drum, downcomers connecting sald steam-

12

and-water drum with said water-drums, es-

cape-passages between said steam-and-water
drum and each of said bridge-walls, and a di-
vision-wall comprising water-passages sub-
stantially at right ann‘les to said br 1dfre-walls
substantially as Spemfied
24, In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-

ter drum, a bank of tubes connecting each of

I 3¢
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dald water'-drums'with said steam-and-water In‘ testimony whereof I have hetetinto se’ﬁ

dftim, a bridge:wall exténding from each of | my hand in the presence of the subscribing 10
s4id watet-draims toward said steamsand-wa- | witnesses. ' |

ter drum, a division - wall substantially at _ | - \

s tipht angles to the direction of said bridge- - JNO. A. STEVENS.
walls, and a division-wall substantially par- Witnesses: |
allel to the direetion of said bridge-walls, sub- GEO. M. STEVENS,
stantially as specified. - - - | WM. E. CARLETON.
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