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UNITED STATES

PATENT OFFICE.

JOIN A.

STEVENS, OF LOWELL,

MASSACHUSETTS.

STEAM-BOILER.

SPECIFICATION forming pai't of Letters Patent No. 61 9,098, dated February 7, 1899.
- Application filed November 26,1898, Serial No. 697,618, (No model,)

To all whom it may concern:

Be 1t known that I, JOEN A. STEVENS, re-
siding at Lowell, in the county of Mlddlesex,
State of Ma,ssachusetts haveinvented certain
new and useful Improvements in Steam-Boil-
ers, of which the following is a specification.

Thisinvention relates to water-tube boilers,
and is an improvement on my former inven-
tions, in which means are provided for direct-
ing the gaseous products of combustion trans-
Versely to the courses of the water-circulating
system and into active contact therewith.

Thisg improvement has for its object, pri-
marily, the utilization of the principles of my
former inventions in a boiler having such
construction that materialhead-roomis sa,ved
the structure is strengthened, the various
members of the System are rendered readily
accessible and removable, free circulation is
facilitated,and a large heating-surface for the
generation of steam is provided within a rela-
tively small space.

My invention is illustrated in the accom-
panying dla,wmﬂ's, of which—

Figure lisafront eleva,tlon,pa,rtla,lly 1N Sec-
tion. FKig. 2is a vertical sectional view on the
line @ a of Fig. 1. Fig. 3is a modification of
the construction illustrated in Fig. 2.

As in my former invention, formmﬂ' the
subject-matter of my United States applica—
tion, Serial No. 633,432, the space inclosed by
the containing-walls 1 is separated into two
distinet compartments by a division-wall 2.
Kach of these compartments is provided with
a baffle-wall 3, extending upward and form-
Ing, with the division-wall 2, a primary passor
combustion-chamber 4, containing a grate 5,
and with a baffle-wall 6 extendmn‘ downward
and forming, with the baffle 3 and the end wall
1, respectively, the secondary passes 7 and 8.

The ducts 9 and 10 supply air to facilitate

combustion. The division and baffle walls
are preferably formed of a combination of
refractory material with water-boxes 2, &',
and 6, the latter being placed in the lower
parts of the passes where theycan be removed
readily. |

The water-boxes 2/, 3', and 6’ and the banks
of tubes 11,12, and 131 111 the respective passes
4,7, and 8 are connected with front and rear

headers or water-legs 14 and 15, which may

with a water-box 25 by the nipples 26.

be of the box type, asshown in the pass 4, or

of the sectional type, as shown in the passes
7 and 8.

Tn the form of the 1nvent10n Illustrated in 55

Fig. 2 .a steam-and-water drum 16 is placed
above the front headers 14 and is connected
therewith by the nipples 17. The front head-

ers for the primary passes4are connected with

a water-box 18 by nipples 19, and the front
headers for the secondary passes 7 and 8 are
connected with the water-box 20 by the nip-
ples 21. An opening 22, between the walls
2 and 3 and the water-boxes 18 and 20, is thus

provided, through which fuelis charged to the

grate 5 in each primary pass. The tubes and
the water-boxes extending between and con-
nected with the front and rear headers rise

from the front toward the rear headers. The o
70

bottoms of the rear headers are connected

with a water-box 23 by the nipples 24, and

the tops of the rear headers are connected
The
water-box 25 1s connected with the drum 16
by the tubes 27, covered by a roof of insulat-
ing material 28.
extends forward over the drum

In the form of the invention illustrated in

Fig. 3 the steam-and-water drum 16 is placed
'over and connected by the nipples 17 with

the rear headers 15 and their water-box and
connecting - nipples 23 and 24. The front
headers for the primary passes 4 are con-
nected with the water-box 18 by the nipples
19, and the front headers for the secondary
passes 7 and 8 are connected with the water-
box 20 by the nipples 21, as in Fig. 2. The
tubes and the water-boxes extending between
and connected with the front and rear head-
ers fall from the front toward the rear head-

ers, and the water-box 25 and its nipples 26
are placed above and connected with the front

headers 14. The tubes 27 thus connect the
front header with the drum, and the escape
above the roof-baiile 28 extends rearwardly
to the breeching above the drum.

The boileris prowded with the doors 30, 31,

and 32 for access tothe interior construetwn |

and with the usual fire-doors 33 and ash-doors
34. Passages, as 35, may be formed in the
contammﬂ* walls for access to the varilous
parts requiring inspection and 1epa1r*

The breeching or escape 29
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In constructing the boiler the headers,
which are shown in vertical positions, may be |
inclined when this is deemed expedient.

It will be observed that the position of the

s drum above the headers for the iower ends
" of the tubes results in a material saving of
head-room and that this arrangement, with
the employment of the horizontal water-boxes
which connect the corresponding headers for

ro the several passes, materially stiffens the wa-
ter-cireculating and steam-generating system,

renders it more compact, more readily assem- |

bled and dismembered, and facilitates free-
dom of circulation. When the capacity re-
15 quired issmall; the same general arrangement
may be embodied in a construction employ-
ber and the corresponding secondary passes,
omitting one-half of the double construction

20 shown and described. o
In operation the gaseous products of com-
bustion pass from the primary combustion-
chambers 4 through the apertures between
the bridge walls or baffles 3 and the roof-bai-
zs fle 28, thence downward through the passes
7 and beneath the baffle-walls 6, thence up-
ward through the passes 8 and above the roof-
baffle 28 to the breeching 29. - In the water-
circulating and steam-generating system the

ing a single primary pass or combustion-cham- |

30 course is downward from the drum through
the headers and water-boxes connected be-
neath the same, thence upward through the
water tubes and boxes connecting the two
headers, and from the second headers and

35 its water-box back to the drum through the

tubes 27. | |
| stantially parallel with said baffle-wall, head-

Having thus described my invention, I

claim— |

1. In the combination of a boiler and fur-
40 nace, a primary pass, a secondary pass and
an escape therefrom, a baffle-wall between

said passes, a bank of inclined tubes in each

of said passes, having their vertical planes |

substantially parallel with said baffle-wall,
45 headers for the respective ends of said tubes,
a drum above the headers for the lower ends
of said tubes and connected therewith, and :
passages connecting the headers for the up-

per ends of said tubes with said drum, sub- '
| therefrom communicating with each of said

go stantially as specified.
2. In the combination of a boiler and fur-
nace, one or more banks of inclined tubes,
headers for the respective ends of said tubes,

a steam-drum above the headers for the lower |
| drum above the headers for the lower ends
of said tubes and connected therewith, pas-

55 ends of said tubes and connected therewith,
a water-box above the headers for the upper
ends of said tubes and connected therewith,
and tubes connecting said water-box with
said drum, substantially as specified.

6o 8. In the combination of a boiler and fur-
nace, one or more banks of inclined tubes,
headers for the respective ends of said tubes,
a steam-drum above the headers for the lower
ends of said tubes and connected therewith,

65 a water-box below the headers for the lower
ends of said tubes and connected therewith,

a water-box above the headers for the upper |

2 _ ' 619,098

ends of said tubes and connected therewith,
and tubes connecting the last-named water-
box with said drum, substantially as speci-
fied. . | | |

4. In the combination of a boiler and fur-
nace, one or more banks of inclined tubes,
headers for the respective ends of said tubes,
a steam-drum above the headers for the lower

ends of said tubes and connected therewith,
o, water-box below the headers for the lower

ends of said tubes and connected therewith,
a water-box above the headers for the upper
ends of said tubes and connected therewith;
tubes connecting the last-named water-box
with said drum, and oné or more water-boxes

heneath the lower ends of the headers for the.

upper ends of said tubes and connected there-
with, substantially as specified.

5. In the combination of a boiler and: fur-
nace, a primary pass, a secondary pass and
an escape therefrom, a baffle-wall between
said passes, a bank of inclined tubes in each
of said passes, having their vertical planes
substantially parallel with said baffle-wall,

headers for the respective ends of said tubes,

a drum above the headers for the lower ends
of said tubes and connected therewith,a water-
box above the headers for the upper ends of
said tubes and connected therewith, and tubes

connecting said water-box with said drum,

substantially as specified.

6. In the combination of a boiler and fur-
nace, a primary pass, a secondary pass and
an escape therefrom,a baffle-wall between said
passes, a bank of inclined tubes in each of
said passes, having their vertical planes sub-

ers for the respective ends of said tubes, a

drum above the headers for the lower ends of

said tubes and connected therewith, a water-
box below the headers for the lower ends of

‘said tubes and connected therewith, a water-
box above the headers for the upper ends of

said tubes and connected therewith,and tubes
connecting the last-named water-box with
salid drum. |
7. In the combination of a boiler and fur-
nace, a pair of primary passes separated by a
division-wall, a secondary pass and an escape

primary passes, baffle-walls separating there-
spective primary and secondary passes,a bank
of inclined tubes in each of said passes, head-
ers for the respective ends of said tubes, a

sages connecting the headers for the upper
ends of said tubes with said drum and a roof-
baffle for said passages, substantially as speci-
fied. |

8. In the combination of a boiler and fur-
nace, a pair of primary passes, adivision-wall
composed of a lower section of tubes or water-
boxes and an upper section of refractory ma-
terial for separating said primary passes, Sec-
ondary passes and escapes therefrom commu-
nicating with the respective primary passes,
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batfle-walls composed of lower sections of
tubes or water-boxes and upper sections of re-
fractory material separating the respective
primary and secondary passes, banks of in-
clined tubes in said passes, headers for the
respective ends of said tubes, a dram above
the headers for the lower ends of said tubes

and connected therewith, a water-box above

the headers for the upper ends of said tubes
and connected therewith, tubes connecting

the last-named water-box with said drum,and |

'F

a roof-baffle for said tubes, substantially as
specified. .
In testimony whereof I have hereunto at-

tached my name, in the presence of the sub- 15

sceribing witnesses, this 23d day of November,
A. D. 1898. | |

JNO. A. STEVENS.

Witnesses:
LUTHER HOLLAND,
PoiLie R. COATS.
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