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UNITED STATES

PATENT OFFICE.

JOHN A. STEVENS, OF LOWELL, MASSACHUSETTS.

EOIL‘E'FL
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(No model)

To all whom zt Al CONCErTL:

Be it known that I JOHN A. STEVENS re-
siding at Lowell, in the county of Mlddlese‘(
Sta,te of Massa,chusetts, haveinvented certam
new and nseful Improvements in.Steam-Boil-
ers, of which the following is a specification.

My invention relates more particularly to

tubular steam-boilers and furnaces therefor_

adapted for both marine and land service.

The principal objects of myimprovements
are to effect complete combustion of the fuel,
to secure economical distribution and utiliza-
tion of the produects of combustion, to pro-
vide a large heating-surface for the genera-
tion of steam to arrange -steam and water
drums in the paths of the heated products of
combustion for increasing the heating-sur-
face and producing dry or &uperheated steam
to augment the circulation throughout the
'steam -generating system and secure free cir-
.eulatlon therethrouﬂ*h to provide for the pre-
cipitation of obstr uctmwmatter contained in
the circulating water as well as for the re-
moval thereof, to keep heating-surfaces and
passages free from deposits and obstructions,
to prevent radiation, and generally to attain
a high degree of eﬂimency, economy, and
stablllty,, as will more fully appear from the
following descrlptlon of the construction and
operation.

My invention is illustrated in the accom-
panying drawings, of 'which—

Figure 1 is a Veltlca,l sectional view of the
constructlon on the line a a of Fig. 2. Fig.
2 is a vertical sectional view on the line b b
of Ifig. 1. Fig. 3 is a partial vertical sec-
tlonal view on the line ¢ ¢ of Fig. 2. Fig. 4

is a front elevation, and Fig. 5 is a side ele--'

vation, 11113181311';21,'5111'DF a, form of header con-
str uctmn Fig. 6 is a plan of the baffle con-
struction employed in the central pass.

In the construection the chamber formed by
the containing-walls 1 is divided by baf
walls 2 1nto a eentml compartment or pass,
forming the main combustion-chamber, and
two end compartments or passes,respeetwely
divided by the baffle-walls 3. The central
compartment is provided with the furnace-
grate or fire-bars 4 and contains the banks
of water-circulating and steam-generating

connected with the headers S and 9.

{e-

| The sald headers are connected with the two

central steam and water drums 6 by the re-
spective nipples 10 and 11 through the corre-
sponding water-boxes 12. The front headers
8 preferably communicate with a precipita-
tion-drum 14 through the nipples 15. The
sald precipitation-drum is provided with a
tube 16, having nozzles 17, which register
with the respective nipples 15 and permit the
circulating system to be blown out by an at-
tachment to the connection 18 and provides
an auxiliary inlet for feed-water It will be
understood-that this precipitation-drum and
1ts connections may be omitted. The rear
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headers 9 are connected .by the nipples 19

with a large precipitation-drum 20, which is
placed at the rear of the grate and forms a
bridge-wall therefor. This drum may be
placed below the level of the grate-surface
and to the rear thereof, as illustrated by the
drum 20, which forms an abutment for the
grate and is connected with the rear headers
by the nipples 19°. Air-ducts 27 and 27’ are
employed to facilitate combustion. |
The end compartments or passes are each
provided with two banks of tubes 5, sepa-
rated by the baffle-walls 3, which tubes are
The
headers for the respective banks of tubes of
the end passes are connected to correspond-
ing steam and water drums 6 by their nipples
10 and 11 and water-boxes 12.

end passes may be omitted and the structure
accordingly shortened.

The drums 6 are supported in hanﬂ'els G,
suspended from channel-beams 6", which are
built into the framework. The sa,id drums
have their upper or steam spaces connected
by the tubes 21 and their loweror water spaces

connected by the tubes 22, which facilitate

the -circulation and equalize the pressure
therein. The two cen_tral drums 6 are con-
nected with an auxiliary drum 7, which is

employed for the collection and stomfre of
dry or superheated steam and from thh

steam is taken off by the take-off pipe7’. The
spaces between the drums 6 are covered by
bridges or bafiles of non-conducting material
23, which may consist of a foundation layer

_ The outer
banks of tubes and their connections in the
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tubes 5 connected Wlth the headers 8 and 9 | of tile or brickwork covered by a layer of .




plastic non-conducting material.

Blowers 24
are supported by the parts 23 and serve to

- keep the soot moving toward the stack.

The batlie-walls 3, extending downward
from the corresponding bridges 23, may be

- ;SUppmted in any suitable or conventwnal

manner,
structed of refractory material;

- limit myself to this constr-uction, as water-

10

boxes or a combination of water-boxes and

- refractory material may be employed.

1

20

The central pass is partially covered by

baffle-tiles 25, having perforations 26 there-
through, thelr sh@pes being such that the

spaces 'benween_ the tubes fOf ‘the top row are

partially covered, while the tubes themselves
~ are substantially uncovered. 7Tl
Tects a focusing of the products of combustion:

1'his baffle ef-

in the central pass. It will be evident that

‘substantially the same function will be per-

- formed by supporting a construction of bafile-

tiles above or below the top row of tubes of |

- the central pass, and I may employ such con-

- tubes 29 within the drums 6 and the branch
. tubes 30, having the nozzles 31, which com-
municate with the cor respondmw‘ nipples 11.

30

struction when found expedient.

‘amination, and repair.

The feed-water 1s introduced through the

- The water passes from these nipples down

~ theheadersY to the drum 20 or 20’ and through
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the tubes 5, passing thence to the drum 14

~ and up the headers 8 to the drums 6.

‘The positions of the precipitation-drums,
out of the direet circuit of the circulating
water and at the lowest parts of the boiler,
secure a precipitation of the sediment car-
ried by the water, which may readily be blown
off. "T'hese drums also serve to hold the head-
ers steady in seaway when the boilers are
used on shipboard. The location of the drum

20" will avoid counter-currents and the ad-

mixture of steam and water in the supply of
the tubes of the central pass, which would
cause them to deteriorate as the result of a
high rate of combustion.

The gaseous products of combustion rising
from the grate in the central pass are directed
by the bai‘ e-walls and bafflesin the direction
of the arrows, the waste produects passing out
by the breeching 30'.
that the course Of the heated gases is trans-
verse to the direction of the tubes and the

several members of the water-circulatingand

steam - generating system, the locations of
which are such as to receive the direct influ-
ence of the heat throughout its entire course.

The header construction may be thatillus-

trated in Fig. 3, in which each vertical row
of staggered tubes is expanded into sectional
noen-commaunicating headers 8, or each bank
of tubes may be expanded into box-headers
8', riveted or welded directly to the drums 6
and connected together by the tubes 8, as
shown in Ifigs. 4 and 5.

It will be understood that various modifi-

These baffles 2 and 3 may be con- |
but I do not |

It will be observed ]

Having thus described my invention and

the manner in which it is to be performed, 1
- eclaim—

- 1. In the combination of a boiller and flll-

nace, a pass or combustion-chamber and a

grate therein, one or more banks of tubes
therein, headers for said tubes, one or more

cations in1 the nature of equivalents may be

-made 1n the details of the construction illus-
trated and described without departing from
the spiritof myinvention, and 1 do not there-
fore wish to be understood as limiting myself -
to such specific details. |

drums connected with said headers and ex-

tending substantially parallel with the ver-

tive contact with said tubes and drum or
drums and transversely thereto.

bustion-chamber, headers for said tubes, a

tical planes of said tubes, a balile-wall ex-.
tending substantially parallel to the vertical
planes of said tubes, and means fordirecting
the gaseous products of combustion into ge-

2. In the ecombination of a boiler and fur-
nace, a pass or combustion-chamber and a
| grate therein, a bank of tubes in said com-

The doors 28 are employed for cleaning, ex- |

drum connected with said headers, a second

- pass or combustion-chamber, a bank of tubes
in said second combustion-chamberand head-
ers therefor, a drum connected with said sec-
ond headers, a baffle-wall substantially par-

allel to the vertical planes of said tubes, and

means for directing the gaseous products of
combustionintoactive contact with said tubes

and transversely thereto, as specified.
3. In the combination of a boiler and fur-

nace, a pass or combustion-chamber, one or

more banks of tubes in said combustion-

chamber and headers for said tubes, one or

more drums connected with said headers and
extending substantially parallel to the verti-
cal planes of said tubes, a second pass or
combustion-chamber, one or more banks of
tubesin said second combustion-chamberand
headers therefor, one or more drums con-
nected with said second headers and extend-
ing substantially parallel to the vertical
planes of said tubes,’a baiffle-wall between
sald combustion-chambers substantially par-
allel to the vertical planes of said tubes, and
a passage from said first to said second com-
bustion-chamber located between said drums
and baffle-wall for the gaseous products of
combustion, sald gaseous products acting
transversely to said tubes and drums and in
direct contact therewith.

4. Inthe combination with a boiler and fur-
nace, a pass or combustion-chamber, one or
more banksoftubesinsaid combustion-cham-
ber, headers for said tubes, one or more drums
connected with said headers, a second com-
bustion-chamber, one or more banks of tubes
in sald second combustion-chamber and head-
ers therefor, one or more drums connected
with ‘sald second headers, a baffle-wall be-
tween. said combustion-chambers and sub-
stantially parallel to the vertical planes of

| said tubes for directing the gaseous products
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of combustion tupward into active contact |
with said heating-surfaces, and a baffle-wall’

dividing said seeond eombustmn chamber
and substantially parallel to the vertical
planes of said tubes for directing the gaseous
products of combustion downward into ac-
tive contact with said heating-surfaces.

5. In the combination of a boiler and fu'r-'

nace, a pass or combustion-chamber, one or
more banksof tubesin said combustion-cham-

ber, headers for said tubes, one or more drums
-connected with said he&ders and extending |

substantially parallel to the vertical planes
of said tubes, a second combustion-chamber,

one or more banksof tubesin said second eom—
bustion-chamber and headers therefor, one or
more drums connected with said seeond head-
ers and extending substantially parallel to the
vertical planes of said tubes, a baffle-wall be-

tween said combustion-chambers and sub-
stantially parallel to the vertical planes of

sald tubes for directing the gaseous products
of combustion upwmd mto active contact
with said heating-surfaces, and a baffle-wall
dividing said second combustion - chamber

and substantially parallel to the vertical

planes of said tubes for directing the gaseous
products of combustion downward and into
active contact with said heating-surfaces.

6. In the combination of a boiler and fur-
nace, a pass or combustion-chamber and a

grate therein, a second pass or combustion-
eha,mbel a bafﬂe wall between said combus-
tion- chambers and baifles for directing the
gaseous products of combustion upward and
into said second combustion-chamber, a sec-

ond baffle-wall in said second combustion-

chamber substantially parallel with said first

baffle-wall and baffles for directing the gase- |

ous productsof combustion downward, an es-
cape-pass leading from said second chambel
a bank of tubesin said first chamber substan—
tially parallel to said baffie-walls, a bank of
tubes in said second chamber substantlally
parallel to said baffle-walls, headers for said
tubes, and communicating steam- drums con-
nected with said headers, as specified.

7. In the combination of ‘a boiler and fur-
nace, a pass or combustion-chamber, one or
more banks of tubes therein, headers for said
tubes, a second pass or combustion-chamber,
a baffle-wall between said combustion-cham-
‘bers, substantially parallel to the vertical
planes of said tubes, a second baffle-wall for
dividing said second combustion - chamber,
substdnmallv parallel to said first ba Le-wall

a bank of tubes in each division of said sec-'

ond combustion-chamber, substantially par-
allel with said ba: ﬂe-walls headers for the
tubes 1n said second eha,mber, and communi-
cating steam-drums connected with said head-
ers, as specified.

8 In the combination of a Dboiler and fur-
nace, a pass or combustion-chamber, one or
more banks of tubes therein, headers for said
tubes, one or more drums substantmlly par-
allel to the ver tlcal planes of said tubes and |

connected Wlth said headels

tially parallel to the vertical planes of said
tubes between said combustion-chambers, a
second baffle - wall substantially parallel "t
said first baffle-wall which divides said sec-
ond chamber into two compartments, a bank
of tubes in each of said two compartments

substantially parallel to said bridge - walls,

headers for said tubes and drums extendmﬂ'
parallel to the vertical planes of said tubes
connected with said headers, &ubstantlally as
specified.

9. In the combination of a boiler and fm-
nace, a combustion-chamber, a bank of tubes
therem and headers for sald tubes, a baffle-

| wall extending substantially pma,llel to the

vertical pla,nes of said tubes, a drum connect-
ed with said headers, means for directing the
gaseous products of combustion into active
contact with said tubes and drum, and trans-

, second pass -
orcombustion-chamber, aba,fﬂe wall substan-

15
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versely to said tubes, a feed-water pipe within

sald drum and connections therefor which
communicate with the downcomers of said
headers, for the purpose set forth.

10. In the combination of a boiler and fur-
nace, a combustion - chamber, one or more

ban ksof tubes therein, headers for said tubes,
i a drumin said combustmn chamber eonnect-

ed with said headers, a baffle-wall extending
substantially parallel to the vertical planes
of said tubes, means fordirecting the gaseous
products. of combustion into dir ect contact
with said tubes and drum and between said
drum and baffle-wall, and a baffie supported

oc
95

ICO

by said tubes for foeusmn* sald gaseous prod-

ucts of combustion, substanmally as spec1—
fied.

11. Inthe combination of a boiler and fur-
nace, & combustion-chamber, a bank of tubes
and headers therefor, a drum connected with
sald headers and sub%tantmlly parallel to the
vertical planesof said tubes, a precipitation-
drum at the rear of said combustlon chamber
and connected with the rear headers of said
tubes, and a precipitation-drum at the front
of said combustion-chamber and connected
with the front headers of said tubes, substan-
tially as specified.

12. In the combination of a boiler and fur-
nace, a combustion-chamber and a grate
therein, a bank of tubes therein, a drum, a
rear header for said tubes connected Wlth
sald drum, a front header for said tubes con-
nected with said drum, a precipitation-drum
connected withsaid r ear headerand forming a

bridge-wall for said grate, and a feed- watel |
pipe in sald drum and connected with said

headers.
15. In the combination of a boiler and fur-

I0§
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nace, a combustion-chamber and a orate

bherem a bank of tubes therein, a drum sub-
stanmally parallel to the vertical planes of
sald tubes, a rear header for said tubes con-
nected with said drum, a front header for said
tubes connected with said drum, a precipita-
tlon-drum connected with 5&161 rear header

130
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and forming a bridge-wall for said arate, a | substantially parallel to said first baffle-wall

feed-water pipe in said drum and connected
with said headers, asecond combustion-cham-
ber, a bank of tubes therein and headers

therefor, a second drum substantially paral-

Iel with said first drum and connected there-

~with, connecting-passages between said sec-

IO

ond drum and headers, and a baffle-wall sub-
stantially parallel to the vertical planes of
sald tubes and separating said combustion-
chambers, as specified. |

14, In the combination of a boiler and fur- |

nace, a series of substantially vertical and
substantially parallel baffle-walls, a series of

- banks of tubes substantially parallel to said

baffie-walls and separated thereby, a series of

parallel drums above the combustion-cham-

- bersformed by said baffle-walls and connected

20

with saild tubes, passages connecting said
drums, and bridges or baliles between the
same, as specified. |

15. In the combination of a boiler and fur-
nace, a pass or combustion-chamber and a
grate therein, a second pass or combustion-
chamber, baffle-walls between said combus-
tion-chambers and baffles for directing the
gaseous products of combustion upward and
intosaid second combustion-chamber,a baiffle-

wall within said second combustion-chamber

and a baffle for directing the gaseous products
of combustion downward, a third pass or com-

bustion-chamber, a baffle-wall between gaid

first and third chambers and baffles for direct-
ing the gaseous products of combustion up-
ward and into said third combustion-cham-
ber, a baffle-wall within said third chamber
substantially parallel to said third baffie-wall
for directing the gaseous products of combus-
tion downward, and an escape, as specified.

16. In the combination of a boiler and fur-
nace, a series of substantially vertical and
substantially parallel baffie-walls, a series of
banks of tubes substantially parallel to said

baffle-walls and separated thereby, a series of

parallel drums above the combustion-cham-

“bersformed by said baffle-wallsand connected

with said tubes, passages connecting said
drums, bridges or baftfles between the same,
and a superheating-drum connected with said
drums. *

In testimony whereof I have hereunto set

my hand this 7th day of March, A. D. 1898.
“ JNO. A. STEVENS.

YWitnesses:
PHILIP R. COATS,
JOHN L. MACVICAR.
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