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Ta il wkam it may CONCEFr :
- Be it known that we, ALFRED FHORATIO

.BELL QHARPE dmftsm&n and FREDERIOY
"PAIMER, en ﬂ‘me dnver
‘the county of JLincoln, England, SleJects of

bath of Lincoln,.

the Queen of Great Britain and Ireland, have
invented certain Improvements in Vertical

- Steam - Bmlers.,{)f Whmh the follomnﬂ s a

- specification.
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‘This invention: Telates to unpmvements in

- vertical steam- bmlers, and its primary objects

~ are to insure an efficient circulation of the-
- water therein and an advantageous utlhzatmn

of the furnace heat.-
Theinvention con sistsin c:ombmmﬂ with and
fixing within the fire-box of Tertmal steam-

" boilers a transverse. horizontal water-vessel,

. which is in eommunication with the waterﬂ.
~ gpace surrounding and above thefire-box, and

20 has passing thrﬁunheut its length one or more |

. 25

~ panying drawingsin Figures1to6
~ be hereinafter more partlcu]arly referred fo.

fire-flues, or a series of horizontal fire-tubes,
which lead from within the fire-box to.a smoke-

box and chimney 51t1mted at one su:le of f:he
‘shell of the boiler.

- The invention is ﬂlustmte(l on the ACCOIN -

1 represents the fire-box; 2, the transverse

W&ter-?e%el 3, the water-space surrounding |
‘and above the ﬁr@ -box; 4, the through fire
- tubes or flues, and 5, the SI;II(}LG box and chim-

. ney. The lennth of the water-vessel 2 is
- made less tha,n the mmde diameter of the fire-
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- riveted to the fire-box shell.
- open end of .the water-vessel another-tube-

? box 1, and one of its endf; is made of a tube- |
.plate, 6. Its other end is left open, and is

Opp051te the

plate, 7, is riveted on the outside of the boil-

. _4&_}}1&1:6 6.
 mnected by horizontal fire

which pass longitudinally through the water-
vesgsel.

er-shell 8 so as to bé parallel with the tube-
flues or tubes 4,

‘When. the ﬂ{}mmumeatmn between
the fire-box and the smoke-box and chimney

- consists of a series of fire-tubes, as in Figs. 1
to 3 and 6, immediately opposite the tube-

. plate 6 there is formed an aperture, 9, by cut-

ting away opposite portions of the plates of

- the fire-box and bmler shells, r;;md riveting
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Whleh will

The tube-plates 6 and 7 are eon-._

e ety

|- ues.

.the cut edges - of the plates with a s-t::‘li('l- Or
other iron ring,
aperture thus formed 1s fitted with a, door, 11,

10, between them, and the

lined with fire-brick or other 1efmct0_1y ma.
terial. The exit ends of the fire-tubes open

into a smoke-box, 5, which covers the tube-
plate 7, and the smoke-box is-formed with a

door, 12 which is opposite the door 11. By
means of the doors 11 and 12 the tubes 4 can
be easily inspected and cleaned when neces-
Sary.

~ In Figs. 4 and 5 the provision ef the doors
is not shown, and the outer end of a fire-flue
is riveted dlreetly to the boiler-shell, and the
chimney leads direct from the flue instead of
from the smoke-box, as in the other figures.

The lower part of ‘the water-vessel 2 is con-
nected with the water-space surrounding the
fire-box by means of one or more T-shaped
or inclined water-tubes, 13. T'hesetubes may

‘be in the same plane as the water-vessel, as
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represented in Figs. 1 to 5, or in a plane at

right angles thereto, as 1*epresented in Fig. 6.
The upper part of the water-vessel is con-

‘nected with the water-space, above the crown

of the fire-box, by means -of a circular or ellip-
tical water-tube, 14. By this connection of
the W&ter-vessel with the water-space sur-

rounding and above the fire-box, there is in-
sured a continuous efficient cir eulatmn of the

water in such space and within the said ves-
sel and round and about the fire tubes or
A fire-brick  baftle, 15,
round the lower half of the space between the

end 6 of the water-vessel and the adjacent
side of the fire-box, S0 as to compel the heated

gases to envelop the water-vessel and impinge

aga,mst the fire-box crown Dbelore passing

through the tubes or flues into the smoke-box

and chimney.
The water-ves:uel mav be of a eylindriecal,

conical, elhptw&l or other such shape. In

Figs. 1 to 3 it 1s shown as of a cylindrical -
shape, in Figs. 4 and 5 as of a conical shape,

and in Fig. 6 as of an elliptical shape.
We elmm as our invention— -
In vertical steam-boilers, the combmatmn

‘with a vertical fire-box, of a transverse 1101*1-

mnta,l water-vessel prcm ided with lower and
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1S arranged
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upper extensions, in communication with the
water-space surroundmn' and above the fire-

box, and traversed by one or more fire-flues

or by a series of fire-tubes leading from within
the fire-box to an external smoke-box and
- chimney, substantially as hereinbefore de-
seribed with reference to the meeompa,nymn
drawings. |

In testlmony whereot we have Swned our

283,672

' names to this specification in the "presence of 10

two subscribing witnesses.

ALFRED HORATIO BELL SHARPD
- FREDERICK PATMER. .

Witnesses: . -
ED. B. GEORGE,
Wu. DEAN,
Clerks to Mr chm Noz‘awy, Lincoln.”
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