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FRANEK O. WELLINGTON AND CHARLES B. EDWARDS, OF EAST BRAINTREE,
- MASSACHUSETTS, ASSIGNOR TO FORE RIVER SHIP AND ENGINE COM.
PANY, OF QUINCY, MASSACHUSETTS, A CORPORATION OF NEW JERSEY.

STEAM-GENERATOR.

SPECIFICATION forming pé,rt of Letters Patent No. 720,645, dated February 17, 1903.
Lpplication filed May 21, 1902, Serial No. 108,358, (No model.) |

1o all whom it may concerm: [

Be it known that we, FRANK O. WELLING-
TONand CHARLES B. EDWARDS, citizens of the
United States, residing at East Braintree, in

5 the county of Norfolk and State of Massachu-
setts, have invented new and useful Improve-
ments 1n Steam-Generators, of which the fol-
lowing is a specification. - o -

This invention relates to improvements in

Io steam generators or boilers of the class in |

- which a steam drum or separator is connected
to water-drums located beneath by bent tubes
extending from said water-drums to the bot-

~ tomof said steam-generator, said tubes being

15 surrounded by a casing and forming by their
arrangement the side walls of a combustion-
chamber above the grate. |

The object of thisinvention isto provide a |
Steam generator or boiler which shall secure

20 the largest amount of efficiency in the small-
est amount of space and which shall be of
strong and durable and practical construc-
tion and especially adapted for use in light
vessels in which high speed is required.

25  The invention consists, in a steam-genera-
tor, of a steam-drum, a water-drum located
beneath said steam-drum and connected there-
to by bent tubesleading from said water-drum
to the bottom of said steam-drum, said tubes |

30 being so arranged that a portion of them will
act as uptakes to feed the water from said |
water-drum to said steam-drum and another
portion will act as downtakes, securing a per-

- fect circulation between said water-drom and

35 sald steam-drum, the uptake-tubes being so

arranged as toactas a shield to the downtake-

tubes and prevent the heated gases and prod-
ucts of combustion from impinging against
| sald downtake-tubes. |

40 The invention again consists in the instra- |
mentalities hereinbefore set forth,the particu-

~lar arrangement of the uptake and downtake
tubes referred to being such as to form a gas-
chamber between said two sets of tubes, said |

45 gas-chamber forming an additional means for
preventing the heated gases from coming in
contact with or diffusing heat to the down- |
take-tubes. o -

The invention again consists in the combi-

§o nation and arrangement of parts set forth in

inlenle—

the following specification and particularly
pointed out in the claims thereof. |

Referring to the drawings, Figure 1 is a
central longitudinal section, partly in eleva-
tion, of ourimproved steam-generator, taken s5s
on line 1 1 of Fig. 2, and partly broken away
to save space in the drawings. Fig. 2 is a
cransverse section, taken on line 2 2 2 of Fig.
1 looking toward the right in said figure, of
the right-hand half of a steam-generator con- 6o
structed in accordance with our invention,
the stack being broken away in Figs. 1 and 2
to save space in the drawings. Fig. 3 is a
detail section, taken on line 33 3, 1lustrating
the arrangement of the water-tubes connect- 6 5
ing the steam-drum and two of the water-
drums. | |

Like numerals refer to like parts through-
out the several views of the drawings. |

In the drawings, 10 is a steam-drum of well- 70
known construction, being about half filled

‘with water 11, the steamm generated collecting

in the upper portion of said steam-drum and

passing out through the outlet-pipe 12. |
Directly beneath the steam-drum 10 and 75

centrally located therewith is a water-drum

13. At each side of the drum 13 is a grate 14,

and outside each of the grates 14 is a water-
drum 15, the center of said water-drums 15 -
being located in the same horizontal plane as 8o
the center of the water-drum 13. The water-
drum 13 is connected to the steam-drum 10

at the bottom thereof by a set of bent tubes

16, arranged in series, as shown in Fig. 2, the
tubes 17 and 25 being arranged in close juxta-- 85
position to each other by bending said tubes -
256 1mmediately after they leave the steam-
drum 10 and water-drum 13 (see Fig. 2) into
line with the tubes17,and thus forming a tubu-
lous side wall 24 to the combustion-chamber 9o
13, located above the. grate 14.  Between the
tubes 17 and the combustion-chamber 18 are
three series of ‘‘staggered” tnbes 19. The -
tubes 17 and 19 all constitute uptake-tubes

conducting the water from the drum 13 to' the g5

steam-drum 10. |
Water is supplied to the Dboiler through a
supply-pipe 20, which enters the front of the
steam-drum 10 and passing through said
steam-drum delivers water to a vertical wa-
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ter-pipe 21, which passes outwardly from the
lower and rear end of the steam-drum and
downwardly to connect with the rear end of
the water-drum 13. The water-pipe 211s con-
nected by horizontal water-pipes 22 at the
lower end thereof to the rear end and center
of each of the water-drums 15. The water-
drums 15 are each connected by a set of bent
tubes 23 to the under side of the steam-drum
10. ~ Said bent tubes are formed in a curved
or arched shape and project from the outside
of the grates 14 inwardly toward said steam-
drum and over said grates. The set of bent
tubes 23 is arranged in a number of series,
as shown in Figs. 2 and 3, extending from the
front to the rear of the steam-generator.

The tubulous wall 26 is formed (adjacent
to the combustion-chamber 18 and extending
rrom the front end of the steam-drum 1010 a
point near the rear end thereof) by bending
hetween the tubes 27 another series of tubes
28, said tubes 28 being bent between the said
tubes 27 and in close juxtaposition thereto
immediately after leaving the water-drum 19
and the steam-drum 10, as shown in Fig. 2.
At the rear end of the combustion-chamber
the tubulous wall thus formed ends and the
tubes are left open, as shown in Fig. 3, to al-
low the heated gases from the combustion-
chamber 18 to pass into the return-flue 29.
The opposite wall of the return-flue 29 is
formed by a second tubulous wall 30, extend-
ing from the rear end of the set of tubes 25 to
near the front end of said set, said tubulous
wall being formed by bending the tubes of
one series between the tubes of another se-
ries, as hereinbefore described. A third tu-
bulous wall 31is also provided,parallel to and
of equal length with the tubulous wall 30
and extending from the rear end of the set of
tubes 23 to a point near the front end there-
of. Between the tubulous walls 30 and 31 1s
a space or chamber 32. 'The entrance 33 to
said flue 29 and the exit 34 from said flue
are filled with tubes staggered, as shown 1n
Fig. 3, which allow the heated gases to pass
from the combustion-chamber 18 through the
Alne 29 into a flue 35 and thence upward and
outward throuch the stack 56.

The steam-drum 10 and the water-tubes
Jeading from said steam-drum to the water-
drums are inclosed by a casing 37, which ex-
tends across the two ends of the boiler and
the sides thereof. A plate 38 extends from
the outer tubesin theset 23 to the side plates
of the casing 37, Figs. 1 and 2, and formsthe
rear wall of the flue 35. The front and rear

onds of the combustion-chamber 18 are con- |

structed of fire-brick, having openings 40
therein, which extend in both the front and
rear walls of said combustion-chamber into
chambers 41 and 42, respectively. The cham-
ber 42 connects with the ash-pit 43 throagh
a passage 44, the chamber 41 com municating
directly with the front portion of said ash-
pit, IFig. 1.

The operation of our improved steam-gen- |

I erator is as follows: A portion of the air ad-
mitted into the ash-pit passes up through the
grate 14 into the combustion -chamber 18,

mixing with the heated gases, and a portion
of said air passes to the rear of said ash-pit
through the passage 44 into the rear chamber
49 and through openings 40 in the fire-brick
39 into the rear end of the combustion-cham-
ber 18. Another portion of the air passes
from the ash-pit entrance directly into the
front chamber 41 and through the openings
10 in the front fire-brick wall to said combus-
tion-chamber 18. The heated gases and prod-
uets of combustion then pass through the en-
trance 33 to the return-flue 29 and forward
through said return-flue and outwardly there-
from ab the front end thereof through the
exit 34 to the flue 85, passing upwardly from
said flue 35 to the stack 36. |

It will be seen that the tubulous wall 20
forms one side of the chamber 18 and also
forms the inner side of the return-flue 29. It
will also be seen that the tubulous wall 30
forms the outer wall of the return-flue 29 and
ihe inner wall of the gas-chamber 32, the
tubulous wall 31 forming the outer wall of
said ehamber 32. It will be seen that all of
the tubes in the set of tubes 16 constitute up-
takes, as they all come into direct contact
with the heated gases from the combustion-
chamber 18, and that all of the tubes in the
set 23 constitute uptakes with the exception
of the tubes forming the tubulous wall 51.
Said tubes 31 (beingseparated from the heated
cases by the series of tubes in the tubulous
wall 30 and by the non-conducting air or gas
chamber 32, located between the walls 30 and
31) constitute downtakes. - 1t 18 avident that

the number of tubes in the wall 31 may be

the tubes leading from the water-drums 1o
to the steam-drum 10—that is, a portion of
‘qaid tubes constituting uptakes and a portion
downtakes—securesa very thoroughand com-
plete circulation between said water-drums
and said steam-drum. Asall the tubes lead-
ing from the water-drum 15 to the steam-
drum 10 are uptakes, the vertical downtalke-
pipe 21 is necessary, and while we have illus-
trated horizontal water-pipes 22, leading from
said pipe 21 to the rvear end of each of the
water-drums 15 it is evident that such hori-
sontal water-pipes may bedispensed with and
the entire circulation of water from the water-
drums 15 to the steam-drum 10 and return be
accomplished through the bent tubes constil-
tuting the set of tubes 23. |

Having thus described our invention, what
we claim, and desire by Letters Patent to 36-
cure, is—

1. In a steam-generator, & steam-drum, a
water-drum beneath said steam-drum, and
bent tubes connecting said water-drum to
the bottom of said steam-drum, one series of
said tubes arranged in close juxtaposition to
| each otherand constituting uptakes, a second
series of said tubes arranged in close juxta-
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pos1t1on Lo each other and constltutmﬂ' down- | casing inclosing said tubes, a vertical down-

takes, sald first and second series of tubes

forming side walls of a gas-chamber located
therebetween and a,ctmﬂ' as a non-conduetor
of heat. |

2. In a steam- wenerator a Steam- d1um &

'crrate beneath said steam- drum awater-drum

| .:1,13 each side of said grate, a set of bent tubes

IO

s

connecting each of S&ld watel drums with the

bottom of sald steam-drum, the tubes in one

series of one of said sets of tubes arranged in
close juxtaposition to each other and constl-
tating uptakes, a second series of tubes ar-
mnged in close juxtaposition to each other
and constituting downtakes, said first and

‘second series of tubes constituting side walls

of a gas-chamber located therebetween and

| .a,ctmﬂ* as a non-conductor of heat.

20

23

3. In a steam-generator, a steam-drum, a -

water-drum centrally located beneath sald
steam-drum, a grate ateach side of said water-
drum, a watel -drum outside each of said
grates, a series of bent tubes connecting said
water - drums to the bottom of said steam-

drum, the bent tubes connecting said cen-
trally Ioeated water-drum to said steam drum

constitating uptakes, a portion of the bent

tubes connectmﬂ‘ the other water-druoms to

50

35

sald steam - drum constituting uptakes and

arranged insuchamanner as to shleld another

portlon of said tubes which constitute down-
takes. |

4. In a steam-generator, a steam-drum, a
water-drum centrally loca,ted beneath bald

steam-drum, a grate at each side of said water-

drum, & water drum outside each of said
rates a series of bent tubes connecting said

' water drums to the bottom of said steam-

40

drum, the bent tubes connecting said cen-

tlally located water-drum to said stea,m drum:

constituting uptakes, a portion of the bent
tubes connectmg the other water-drums to
said steam-drum constituting uptakes and

~arrangedinsuchamanneras £0 shleld another

45

portlon of said tubes which constitute down-
takes, a casing inclosing said tubes, and a
Vel‘tledl downtake - pipe outﬂlde said casing

- connecting said steam- drum to said eentml

50

water-drum.
5. In a steam-generator, a steam drum, a
water-drum centrally loeated beneath sald

~ steam-drum, agrate ateach side of said water-

55

60

drum, a water drum outside each of said

wrates a series of bent tubes connecting said

water drums to the bottom of said steam-
drum, the bent tubes connecting said central

water-dram to said steam-dram constituting |

upt.akes a portion of the bent tubes connect-
ing the other water-drums to said steam-
drum constituting uptakes and arranged in
such a manner as to shield another portwn

of said tubes which consmtute downtakes a |

take-pipe outsme said casmg connecting said
steam-drum to said central water-drum, and
horizontal water - pipes outside said casing
connecting said water-drums. |

6. In a steam-generatox steam- drum, a
grate beneath said steam- drnm a water-drum
at each side of said grate, a sot of bent tubes
connecting each of said water-drums with the
bottom of S&ld steam-drum, one of said sets
of tubes having three serles of tubes ar-
ranged in close Juxtaposmon with each other
and forming tubulous walls extending longi-
tudinally of sald steam-drim, the ﬁrst of S&Id
series extending from the front to near the
rear of said Ste&m drum and constituting a
side wall of uptakesforthe combustion-cham-

ber and for a return-flue parallel to said com-

bustion-chamber, the second of S&ld series ex-

tending from the rear of said steam-drum to

near the front thereof and constituting a side

wall of uptakes for said flue, and the third of
said series extending from the rear of said
chamber to near the front thereof and con-

stituting a side wall of downtakes for said

gas- ehamber substantially as described for_-

the purpose speclﬁed
- 7. In a steam-generator, a steam-drum, a

grate beneath said steam-drum, a water-drum

at each side of said grate, a seb of bent tubes
connecting each of said water-drums with the
bottom of sald steam-drum, one of said sets

of tubes having three serles of tubes ar-

ranged in close juxtaposition with each other

3

65

80

90

95

and forming tubulous walls extending longi- -

tudmally of sald steam-drum; the ﬁrst of said
series extending from the front to near the
rear of said steam drum and constituting a
side wall of uptakes for the combustion- cham-
ber and fora return-flue parallel to sald com-

100

bustion-chamber; the second of said seriesex-

tending from the rear of said steam-drum to
near the front thereof and constltutmg a side

wall of uptakes for said flue; and the third

of said series extending from the rear of said
chamber to near the front thereof and con-
stituting a side wall of downtakes for said
gas-chamber; the remainder of tubes in said

set arranged with spaces therebetween in said

flue in the opening into said flue from said

combustion-chamber and in the exit from said

flue to a second flue leading to the stack of
sald steam-generator.

In testimony whereof we have hereunto set
our hands in presence of two subscrlbmg Wlb-
nesses.

FRANK O WELLINGTON
CHARLES B. EDWARDS

Witnesses: |
ALFRED R. DOTEN,
HENRY P. JONES.
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