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- To all whom It may CONCErn:

I0

Be it known that I JOHN A. STEVENS, re-

siding at Lowell, in the county of Middlesex

and State of Masseehusetts,have invented cer-

tain new and useful Improvements in Steam-
Boilers, of which the following is a specifica- |
“tion.

My invention relates to water tube bmlere
and furnaces therefor adapted for either land
or marine service. Its objects are to effect
complete combustion of the fuel, to secure

the economical distribution and utlllzetlen of

the heated products of combustion, to aug-

ment the circulation of water in the eteem-— |

oenerating system and the creation of steam
therefrom, to provide large storage capacity
internalto the contemmn'-wells for steam and
water, to effect adventeweeus precipitation

~ and removel of matter tendlnﬂ' to obstruct

20

the circulation, to keep the heetmff passages
and surfaces free from. obstructions, to pre-
vent radiation, and generally to attain a high

B degree of economy, efficiency, and stability,

25
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as Will appear from the followmw detail de-
seription. .

The mventlon IS 111Llst1eted in the accom-
panying drawings, of which—

Figure lisa v extwal sectional view of the

| construetlononthehne a aof Fig.2. Fig.2is

a, vertical seclional viewon the hne bbot Flﬂ' 1.

‘Tig. 8 is a vertical sectional view on the line
CC  of Fig. 1.
view 1llustra,tmg a modification of the con-

Fig. 4 1s a vertical sectional

struction shown in Figs. 1 to 3, inclusive.
Fig. 5 is a partial sectlonel view on the line
o d of Fig. 4. -

In the eonstruetlon the ehembel f01 med by
the containing-walls 1 is divided into three

compartments by the bafile-walls2. The cen-
y tral compmltment or pass contains the fire-

bars or grate 3 and the water-circulating and
eteem-ﬂ‘enemtmﬂ' tubes 4, expended in head-
ers 5 and 6.
with a drum 7, extending transversely to the

s direction of the tubes, b} nipples 8, and the

rear header 6 is conneeted to
the tubes Y.

said dr um by

Each of the end eompertments or passes is
“divided by a baffle-wall 10 and contains two

banks of water-circulating and steam-gener-
ating tubes 11, which are expended into head-
ors 12 and 13. The tubes in the end passes

The front heeder 51s connected
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mey be of the same size as the tubes of the
central pass or they may be smaller for the
more complete utilization of the heating prod-
ucts. The front headers are eonneeted with,

‘the drum 7 by the nipples 8 and the rear head-

ers are connected tothesaid drum by the tubes
9. 'Theouterbanks of tubes and connections

‘in the end passes may be omitted, thus short-

ening the structure.

The rear headers 6 and 13 are connected,

respectively, by nipples 14 and 15 with a pre-
cipitation-drum 16, which lies below the fire-
bars and to the rear thereof, the said headers
and nipples forming a brldcre Well at the rear
of the grate.

The baffle-walls 2and 10 are preferably con-
strueted of water-circulating boxes or tubes,
which are connected with the water-legs or
header-sections 17 and 18. The Weter—-legs 17
and 18 are connected by the nipples 8 and
tubes 9 with the drum 7 and by the nipples
15 with the precipitation-drum 16. It will be
understood, however, that the baffle-walls are
1ot llmlted to this conetruebmn as tile or
brick may be employed, either in combmatwn
with the said boxes or alone.

The water-circulating and steam-generat-
ing system is 1nsuleted by means of & layer
of t11ee orbricks19, supported upon the tubes
9, and a layerof plasme material 20, covering
the said layer of bricks or tiles, by a dly-au
space 22 between the rear headele the par-
tition 21, and the contmmnfr-welle, and by a
dry-air epeee 22" between the front header
and containing-wall, having the radiation-
plate 22" for dummshmo' radiation.

6o
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A baffle 4, of tile or other suitable mate-

rial, having perforetmns 4'' to permit the pas-
sage of the gases, partially covers the top row
of tubes 4 to focus the products of combus-

tion.

The duets 27 supply air to the furnace to
facilitate combustlon
The breeching 23 has 1te eommumcetlon

with the stack eont1 olled by the damper 24,
regulated by the rack 25 and the gears 26

by means of which the gases may be dn ected
toward the steam-drum 7 and the steam con-

‘tained therein superheated.

The steam-drum 7 is prowded with befﬂe—
plates 29 and 29’ to eontrol the violence of

s I-epullition, to plevent priming, and o cause
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the steam to travel next to the superheating
side of the drum and in the direction of the
water-currents. The drum rests in hangers
or yokes 30, depending from channel-beams
51, the entire construction being rigidly sup-

~ ported.

The feed-water is introduced thr_ough the
tubes 32 and 33, the latter extending parallel

- with the axis of the drum and having nozzles

IO
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~theirconnections. |
the apertures in the baffle 4’ in the direction

35
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o4, which distribute water to the tubes 9. By
thus introducing the feed-water through the
boiler I am enabled to augment the circula-
tion, and I have found that this may be done

without materially affecting the evaporation

per pound of coal. The water passes down
the tubes 9 and headers 6, 13, and 18, which
communicate with the tubes 2, 4, 10, and 11
and with the precipitation-drum 16, which is

located in the lowest part of the circulating

system for the subsidence and collection of
foreign matter tending to obstruet the pas-
sages. The tubes 2, 4, 10, and 11 conduct
the water and steam upward to the headers

9, 12, and 17, which communicate with the

steam-drum. .
The gaseous products of combustion rising
from the grate 3 communicate their energy
to the heating-surfaces of the central pass,
which comprise the water-boxes of the baffle-
walls 2, the tubes 4, the headers therefor, and
They passthence through

of the arrows and communicate heat to the
steam-drum 7, the tubes 9, and the heating-
surfaces of the end passes, comprising water-
boxes 2 and 10, tubes 11, the headers, and the
connections therefor, escaping thence to the
breeching and the stack.

Blowers 28 are employed to move the soot
toward the breeching, and doors 23’ and 23"
atiord facility for cleaning, examination, and

repair.
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In the modification illustrated in Figs. 4
and 5 a second drum 7' is placed in the rear
of the drum 7, above therearheaders. These

drums are connected by the tubes 9’ and 35,

which facilitate the circulation of steam and

‘water and equalize the pressure in the two

drums. The drum 7' is connected with the
rear headers by the tubes or nipples 6'.

The precipitation-drum 16'is supported at
the rear of the grate 3, so as to form a brid oe-
wall therefor, said drum serving to supply
water to the circulating system as displace-
ment occurs. A second precipitation-drum
o0 1s placed beneath the front headers and

communicates therewith through the nipples

37. A blowing and feed - water apparatus

consisting of a tube 38, connected with a tube

59, having nozzles 40, so placed within the
drum as to permit the nozzles to register with
the passages to the front header, is used for
blowing out the passages and supplying feed-
water. "'he precipitation-drums,being placed
out of the direct circuit of the steam-gener-

ating system, effect the separation of sedi- |
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[ ment from the circulating water and permit
| 1its ready removal.

The headers may be of the box construc-
tion, as in the case of the header 5, which is
connected with the drum 7 by the nipples S

| and permits direct communication between
| the corresponding ends of each bank of tubes,

or this box construction may be directly con-
nected with the drum, as shown in the header
12', or each staggered vertical row of tubes
may have their corresponding ends expanded
into separate sectional headers 39', as in the
case of the tubes 40" of the baffle-wall 41,
which is composed of combined brick or tile
work and water-tubes. | |

A feature of the construction is its steadi-
ness in seaway when the boiler is used on
shipboard. It will be evident that the main
combustion-chamber of the furnace need not
be placed central to the tube system, but may
be at one side thereof and the number of
passes used that may be required. The con-
struction permits the use of the usual attach-
ments, gage-cocks, blow-off cock, and the
like. - |

Having thus described my invention and
the manner in which the same is to be per-
formed, I claim—-

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

75
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grate and a bank of tubes therein, a second

pass or combustion-chamber and a bank. of
tubes therein, a baffle-wall separating said
combustion-chambers and substantially par-
allel to the vertical planes of said tubes, a
drum extending transversely to the direction
of said tubes, and headers for said tubes con-
nected with said drum, as specified.

2. In the combination of a boiler and fur-
nace, a main pass or combustion-chamber, a
grate and a bank of tubes therein, a second
pass or combustion-chamber and a bank of
tubes therein, a water-box baffle-wall between
said combustion-chambers and substantially
parallel with the vertical planes of said tubes,
headers for said tubes and drum connected
with said headers.

3. In the combination of a boiler and fur-
nace, a main pass or combustion-chamber, a
grate and a bank of tubes therein, a second
pass or combustion-chamber and a bank of
tubes therein, a water-box baffle-wall between

100
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said combustion-chambers and substantially

parallel to the vertical planes of said tubes,
a drum extending transversely to the direc-
tion of said tubes, and headers for said tubes
connected with said drum, as specified.

4. In the combination of a boiler and fur-
nace, a main pass or combustion-chamber, a
grate and a bank of tubes therein, a second
pass or combustion-chamber and one or more
banks of tubes therein, a water-box baffle-
wall between said combustion-chambers and
substantially parallel to the vertical planes
of said tubes, a second water-box baffle-wall

dividing said second combustion - chamber

120
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€A

and Substantially pmaﬂel to the vertical | tubes, headers fm sald tubes and one or more
drums connected with said headers, as speci- -

planes of said tubes, headers for said tubes

and a dram eonnected with said headers.
5. In the combination of a boiler and fur-

nace, a main pass or combustion-chamber, a
or ate and a bank of tubes therein, a second
pass or combustion-chamber and a bank of
tubes therein, a baffle-wall between said com-
bustion-chambers and substantially parallel
to the vertical planes of said tubes, a second
baffle-wall dividing said second combustion-

chamber and substantmlly parallel to the ver-
‘tical planes of said tubes, headers for said

tubes and a drum extending transversely. to
sald tubes and connected with said headers.

6. In the combination of a boiler and fuar-
nace, & main pass or combustion-chamber, a
grate and a bank of tubes therein, a second
pass or combustion-chamber and one or more
banks of tubes therein, a water-box baffle-
wall between said combustion-chambers and
substantially parallel to the vertical planes of
sald tubes, a second water-box baffle-wall di-
viding smd second combustion-chamber and
substantially parallel to the vertical planes
of said tubes, headers for said tubes and a

“draum connected with said headers and ex--

tending transversely to the dneetlon of said
tubes, as specified.

7. In the combination of a boﬂer and fur-
nace, a main pass or combustion-chamber and

abank of tubes therein, a second pass or com-

35
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~vertical planes of said tubes, a baf

bustion-chamber and a bank of tubes therein,
a baffle-wall between said first and second
chambers and substantially pmallel to the
le-wall di-
viding said second chamber a,nd substantially
pamllel to the vertical planes of said tubes,
a third pass or combustion-chamber and a
bank of tubes therein, a baffle-wall between
said first and third chambers and substan-
tially parallel to the vertical planes of said
tubes, a baifle-wall dividing said third cham-

ber and substantially p&rallel to the vertical

planes of said tubes, headers for said tubes,
and one or more drums connected with said
headers and extending tmnsversely to said
tubes, as specified.

8. In the combination of a boiler and fur-
nace, a main passorcombustion-chamber and

‘abank of tubes therein, a second pass or com-

bustion-chamber and one or more banks of

~tubes therein, a water-box baffle-wall between

- dividing sald second combustion-chamber

60

sald first and second combustion-chambers
and substantially parallel to the vertical
planes of said tubes, a water-box baffle-wall

and substantially parallel to the vertical
planes of said tubes, a third pass or combus-
tion-chamber and one ormore banks of tubes
therein, a water-box bafile-wall between said

first and third combustion-chambers and sub-
‘stantially parallel to the vertical planes of

- sald tubes, a water-box baifle-wall dividing

said third combustion-chamber and substan-

fied.

- 9. In the combination of a boiler and fur-
nace, a main pass or combustion-chamber and
a bank of tubes therein, a second pass or com-

bustion-chamber and one or more banks of
tubestherein, a water-box baffle-wall between
said first and second chambers and substan-
tially parallel to the vertical planes of said
tubes, a water-box baffle-wall dividing said
second chamber and substantially parallel to
the vertical planes of said tubes, a third pass

orcombustion-chamberand one ormore banks

of tubes therein, a water-box baffle-wall be-
tween said first and third chambers and sub-
stantially parallel to the vertical planes of
said tubes, a water-box baffle-wall dividing
said third ehctmber and substantially pamllel
to the vertical planes of said tubes, headers

for said tubes, and one or more drums con-

nected with sald headers and extending sub-
stantially at mo'ht an n'les to said baffle- Wa,lls,
as specified. *

10. In the combination of a boiler and fur-

nace, a combustion-chamber, a bank of tubes
therein and headers for said tubes, a drum

transversely to said tubes, a water-box baffle-
wall parallel to the vermcal planes of said

tubes, and communicating with said headers,

a feed-water pipe within said drum and con-

‘nections therefor which communicate with

the downeomers of said headers, for the pur-
pose set forth.

11. In the combma‘umn of a boiler and fur-

nace, a combustion- chamber a bank of tubes

thelem, a baifle therefor comprising perfo-

rated tiles which partially cover the spaces be-

tween the supporting row of tubes and leave
the upper surfaces of said tubes exposed,
headers for said tubes, one or more drums

connected with said headers and extending

transversely to said tubes, and a feed-water

70
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connected with said headers and ettendmnﬂ |
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Ppipe within one of sald drums and connec-

tions therefor which communicate with the _

downcomers of sald headers.
12. In the combination of a boiler and fur-
nace, a combustion-chamber, a bank of tubes

and headers therefor, one or more drums con-

115

nected with said headers and extending trans-

versely to said tubes, a precipitation-drum at

the rear of said combustion-chamber and con-
nected with the rear headers of said tubes,
and a precipitation-drum at the front of said
combustion-chamber and conneeted with the
front headers of said tubes, and a grate in

120

said - combustion - chamber e*s:tendmo* rear-

wardly to said first precipitation - dre umj a8
specified.

13. In the combination of a boiler and fur-
nace, a combustion-chamber, a bank of tubes

therein and headers therefor, a water-box

baffle-wall parallel to the vertical planes of
said tubes and headers therefor, a grate in

tially parallel to the vertical planes of said | said combustion - chamber, a precipitation-

125
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drum connected with said headers and form-
ing with said headers a bridge-wall for said
grate, substantially as specified.

14. In the combination of a boiler and fur-
nace, acombustion-chamberand a grate there-

In, a bank of tubes in said combustion-cham-
ber and headers therefor, drums connected

respectively with the front and rear headers
for said tubes and extending transversely
thereto, passages connecting said drums, a
precipitation-drum connected with said rear
headers and forming therewith a bridge-wall
for said grate, as specified.

15. In the combination of a boiler and fur-
nace, a combustion-chamber and a grate there-

in, & bank of tubes in said combustion-cham-

4 ' 616,155

ber and headers therefor, one or more drums
connected with the front and rear headers

for said tubes and extending transversely
thereto, a bafile covering the top of said com-

bustion-chamber and extending belween said
front and rear headers, a precipitation-drum
connected with said rear headers and form-
ing therewith a bridge-wall for said grate, as
specified. |

In testimony whereof I have hereunto set
my hand this 7th day of March, A. D. 13898.

JNO. A. STEVENS.

YWithesses: |
PHILIP R. COATS,
JOHN L. MACVICAR.
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