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To all whom it may concern: -
Be it known that I, HENRY STANTOMN, a citi-
- zen of the United Stmbes, residing at I‘lushmg,
- in the county of Belmont and State of Ohio,
s haveinvented certain newand useful Improve-
mentsin Steam-Boilers, of which the following

18 4, Snemﬁcatmn refere,uce being had therem

to the accompanying drawings, in which—
Figure 1 represents a central vertical longi-

10 tudinal section of a steam-boiler; Fig. 2, a
transverse section through the line & & of Fig.
1. Tig. 3 1s asimilar Seetlon to that shown in
Fig. 1 of a modification. Fig. 4 18 a plan of
a modlﬁcatl_on of the connections between the

5 boiler and water-bridge. Fig. 51sa sectional
detail of a elearing device, and Hig. 6 1s a de-
tail of an air-tube and its connections.

This improvement relates more particularly

to that class of boilers which are provided with
20 water-bridges in their fire-boxes; and the 1n-

- vention consists in the peculiar combinations

and construction and arrangement of parts, as
hereinaiter more 1)&11310]11‘(];113 described, and
then definitely pointed out in the clalms B

25
A rep}.esents a boiler of the ordinary locomo-
 tive type, having a water- bridge, B, pref-
erably provided With a heating-space, ,b; but

this heating-space may Dbe dispeunsed with,

as shown in the detail, Iig. 5. 1 have found
that there is a great tendeney in these water-

bridges as heretofore constructed to burn out
at the extreme upper part, owing to the steam
which rises there expelling the water there-

from, and to remedy this 1s the maln object of
my invention, which Iaccomplish by means of
the devices now to be described. In the ex-
“treme upper end of the bridge I arrange a
pipe, C, having 1ts upper side slotted for its
whole lenfrth and connect it to the boiler at its |
opposite ends by the pipes D D’. Through
the pipe D and a stuffing-box, d, at one ot the
elbows runs a rod, L, Sﬂpplled with a scraper,
F, (see Iigs. 2 and o,) which, if moved back-

ward and forward ocmsmually, will keep the
slot in the pipe clear. Through the other con-

necting-pipe, D', runs a small pipe, G, (see"
Kig. ,) closed by a peteock, g, which allows
the air confined in the highest point of the
water-bridge to escape when the boﬂer is be-
ing ﬁlled wﬂah water.
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Referring now to thedetailsof the drawings, |

' At thelower end of the water-bridge aretwo
pipes, H H', which connect the lower parts of
the boiler and the water - bridge. In these
pipes. work right and left hand screws I 1,
which, as they are revolved by the gearing J,
worlked by a small engine, K, create a sbrong
current of water from the bOllBl through the
water-bridge and into the top of the pipe C,
from whence it passes through the pipes D D’

1nto the upper part of the boiler.

Instead of making the water-bridge in the
form shown in Figs. 1 or 5, I may sometimes
make it with an extension, B
Fig. 3, with tubes ¥, through which the pro-
du(.ts of combustion mmy pass on their way to
‘the main tubes L.

To enable the products of combustion to ob-
tain access into and pass out of the heating-
space b, and to provide additional heating-
surface, I provide the water-bridge with tubes
b" b”, so arranged that the products of com-
bustion must take a circuitous course in its
passage through the heater, as shown by the
arrows.

apparatus force the water directly into the
water-bridge, the screws may be worked in &
separate tube, M, which is connected with the
lower end of the water - bridge and passes
around and behind the furnace, as shown in
dotted lines in Fig. 1, from whence it is con-
nected with the boiler by apipe,N. Thescrews
in this case are preferably operated by the ar-
rangement of gearingshown in Kig. 4, in which

meshes in a spur-gear, P, mounted on a shaft,

Q, which works thlough a stuffing-box, B, in
the side of the casing 5. This shaft carries
another and larger wheel, T, which meshes
with a pinion, U, on a shaft, V, to which mo-
| tion is given by a small independent engine,
W, by which arrangement the speed of the
| shaft that rans through the stuffing-box R is
greatly reduced,notw ithstandingthatthescrew
1S given a tolemb]y rapid motlon

r

seen that by this construction a continual forced
circulation of the water in the bridgeis caused
by the screws foreing the water fro‘m theboiler
through the water-bridge and out at the slot-
ted pipe C, whereby the top of the bridge
| is not only prevented from burning, but there

Instead of making the screws or mrculatmn* |
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is induced a better circulation through the
boiler, whereby its steaming capacity is very
largely increased.

For convenience in repacking the stuffing-

5 box R, and for other purposes, I provide the

pipes with gate-valves X X X, as shown in

Fig. 4; but they are not absolutely necessary
to the operation. |

It 18 evident that any convenient means for

ro turning the serews may be employed, and I do |

not limit myself to the plans shown. Itisalso
evident that should the screws be stopped for
any purpose there will bea circulation through
the water-bridge, as the screws, when at rest, |
15 will not stop the circulation.
I do not intend to limit myself to serews for
diiving the water into the water-bridges, as it
18 evident that other water-impelling devices
may be employed, if preferred; nor do I in-
2o tend to limit myselfto screws of opposite twist,
- a8 a single screw may be employed, if desired,
in which case I should prefer to arrange it as
shown in dotted lines in Fig. 3.
Having thus described what I now consider
25 the preferable plans of carrying out my inven-
tion, but without thereby limiting myself to
the construetion shown, what I claim as new
18—
1. In combination with the water-bridge of
jo a steam-boiler, a water-impelling device, as T,
to create a forced ecirculation through said

bridge, substantially as deseribed. )

-

2. In combination with the water-bridge of
a boiler, one or more screws working in the
path of the water in its passage from the boiler 35
tothe water-bridge, substantially as deseribed.

- 3. In combination with the water-bridge of

a boiler, multiple serews of opposite twist
working in the path of the water and an inde-
pendent engine for operating the same, sub- 40
stantially as described. |

4. In combination with the water-bridge of
a boiler, the slotted pipe C and arod, E, hav-
ing a handle at one end and a seraper at the
other, working through the slot in the pipe C 45
and over the top thereof, substantially as de-
scribed. |

5. In combination with a water-bridge, B,
having a pipe extending to the outside of the
boiler, said pipe provided with an internal pipe so
having one end terminating in the highest part
of said bridge and its outer end provided with
a petcock, substantially as and for the pur-
pose specified. . |

In testimony whereof Iaffix my signature, in g5
presence of two witnesses, this 1st day of Jan-
uary, 1887. | |

HENRY STANTON.

Witnesses:
 WILLIAM WILSON,
J. W. HOLLINGSWORTH.
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