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UNITED STATES

PATENT OFFICE.

L. B. FLANDERS, OF PHILADELPHIA, PENNSYLVANTA.

IMPROVEMENT IN STEAM-BOILERS.

Speclfication formmrr part of Letters Pmtent No. 42 D77, dated July 19, 18(14, antedated
June 17, 1864. -

1o all whom it ey concern: |
Be it known that I, L. B. FLANDI]RS of

Philadelphia, Pennsvh ania, have 1n Vented
certain Imprm cments in Stedm Boilers ; and
I do hereby declare the following to be a full,
clear, and exact description of the same, ref
erence being had to the accompanyino draw-
ings, and to the letters of reterence malhed
thereou

My invention consists of a steam-boiler con-
structed 1n the manner ful]y described herein-
after, with the view of gaining the advantages
of an extended heating-surface, a free circula-

tion of water through the boiler, rapid gener-

ation of steam, and melllty for eonduetmn' re-
pairs.

In order to enable others skilled in the art
to make and use my invention, I will now
proceed to describe its con%ructmn and op-
eration.

Onreference tothe aceompanying drawings,
which form a- part of this specification, Iig-

~ure 1 18 a vertical section of my improved

boiler; Fig. 2, a sectional plan of the same,
drawn to an enlarged scale.

A 18 the outer casing of the boiler, and is |

of eylindrical form, with a dome-shaped top,
thirough which passes the ehimney «, to be re-
ferred fohereinafter. Thelowerend of the cas-
ing A is secured to the eylindrical base B by
bolts b passing through a flange on the base,
as well as throngh a flange on the casing, both

flanges being formed with the view of making

a perfectly-packed water-tight joint at the
junction of the casing with the base, the joint
at the same time being of snch a character
that the casing can be readily removed {rom
the base under the circumstances described
hereinafter.

D 1s the inner casing of the boiler, and is of

the squ‘lre form, with rounded corners, repre

sented in Fig. 2, the chimney «, previously
alluded toas passm g through the dome-shaped
top of the casing A, being secured to the flat
top d of the interior casing D. The lower end
of this interior casing is united to or forms a
part of the casing D/, which at ifs junction

- with the casing D is of the same square form

as the latter, but gradunally assumes a cylin-
drical form as it approaches the lower end of

the base B, to which 1t 1s united. This casing |

D*’ incloses the fire-chamber Ii, provided with
the usual grate-bar, onto which the fuel is
thrown through an opening, ¢, the latter being
provided with the usual hinged fire doors.
At a point a short distance above the june-
tion of the ecasing D’ with the casing D are
arranged the first row of horizontal tubes f,
and immediately above the latter is a second
row of tubes, 2, which are arranged at right
angles to the lower tubes, and immediately
above these tubes i are another row of tubes,
¢ 4, at right angles to she tubes 1, and this ar-
rangement of the tubes is continued upward,
one row being at right angles to the adjacent

-row. 1t will be seen that the center of each

tube & coincides with a vertical line, 2, pass-
ing midway between two of the tubes J/—an
arrangement continued throughout the entire -
SY f»tem of tubes. -'
- Within the casing D, rmd near eaeh corner
of the same, are one, tﬁo or more verticat
tubes, I, the upper ends of which are secured

| to the t0p plate,-d, of the casing D, the lower

end being bent, and the bent end being se-
cured to the lower end of the said casing D.
On two sides of the square casing D are ar-
ranged the shields H, which may be either
plain or corrngated, as shown in Fig. 2. Each
shield consists of a plate bent at the vertical
edges and the top, which bent edges bear
against the side of the inner casing, D, a space,
I, being thus formed, into which the water can
pnss freel y from Delcm in the direction pointed
out by the arrow, Ifig. 1, for a purpose ex-
plained hereinafter. The shields are not per-
manently secured to the casing D, but are

confined thereto by strips k, secured to the

corners of the said casing, as best observed
on reterence to IFig. 2, so that the shields can
be readily removed when required. |

The advantages of my improved boller may

“be described as follows: The system of tubes

to which the water has free access from the
water-space between the inner and outer cas-
ings afford an extended and most available
heating-surface, as every portion of each tube .
1s subjected to the direct action of the products

of combustion, which, owing to the peculiar

arrangement of the tubes, “must necessarily
take a circuitous or zigzag course prior toes-
caping at the chimney «.- At the same time



- the tubes form the most :efﬁﬁie-nt _Staysf_:for' re-
sisting the pressure of the steam against the

flat sides of the inner casing, D. S
It is well known that where horizontal or

oven inclined water-tubes in steam-boilers are

exposed to the direct action of the fire the
rapid generation of the steam prevents a free
circulation of water through the tubes, and
consequently the latter are soon burned and
destroyed. This evil effect 1s obviated in my

improved boiler by the shields H in a manner |
whieh will be best understood by reference to

Tig. 1. As the olobules of steam are rapidly

cenerated in the lower tubes of the series, they

have a tendency to escape from the latter and

~ rise to the surface of the water in the boiler.

If these globules were permitted to escape at
both ends of the tubes, the free circulation of
water through the same would be prevented,
and the evil results mentioned above would en-
sue ; but by the use of the shields H the steam

can escape at one end only of each tube, while .

the water passing in the direction of the ar-
row into the space I and to the tubes takes

“the place of the water which has been con-
verted into steam.
of steam are passing out of one end of each

Thus while the globules

tube the water is passing into the other, and
such a free circulation of water must neces-

sarily take place through the tubes as must

constitute a bar to the destructive action of
the fire. Itismnot necessary to carry the shields

upward to the top of the inner casing, D, as |

the upper tubes are not so liable to be de-
stroyed by the fire as the lower tubes.

A most important feature of my improve-

ment is the manner of connecting the outer
casing, A, of the boiler to the base B. After
unserewing the nuts of the bolts b and loosen-
ing the packed joint at the point where the

‘chimney « passes through the dome, the cas-
ing A may be elevated clear ot the boiler, so

as to expose the inner casing, D, every part of

which is accessible to the workmen ‘who may

desire to make the repairs which all boilers |

necessarily demand periodically, the shields
presenting no permanent obstacle to the con-

~duct of such repairs, as they can be readily

‘steam, I make use of the diagonal _ |
the efficiency of which will be at once under-
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removed and replaced. Nostays are required
in"the square portion D of the Dboiler other:
than those presented by the tubes. 1t will be
advisable, however, to connect the base B to

‘the portion D’ of the casing by means of suit-
‘able stays at the points y, (shown by red lines,

Fig. 1;) and 1n order that the top d of the 1n-
ner casing, D, may not be depressed Dy the
stays M,

stood. R ;
‘The vertical tubes I perform the important -

‘duty of maintaining a free circulation of water

between the upper and lower portions of the
boiler. L
Although I prefer to arrange the tubes Liori-

zontally, as forming the most efticient stays

when in that position, they may be slightly

inclined, and although I have shown the in-
‘ner casing as being square it will be evident

that it may be made six or eight sided with-
out departing from the main feature of the
invention. _- o | o
1 claim as my invention and desire to secure
by Letters Patent— . |

1. Theinner casing, D, withits arrangement

of tubes, the continuation D’ of the said cas-

ing, the base B, and exterior cylindrical
casing A, when the latter is arranged in re-
spect to the base, and constructed for attach-
ment to and detachment from the same, sub-
stantially as set forth. -~
9. In combination with the said casing D,
the shields H, constructed and arranged in re-
spect to the tubes of the said casing substan-
tially as and for the purpose specified. |
3. The vertical tubes I, arranged within the
casing D in respect to the horizontal tubes

substantially as set forth, for the purpose de-

seribed. -
In testimony whereof I have signed my
name to this specification iu the presence of

two subscribing witnesses.
* ) L. B. FLANDERS.
Witnesses: - 3 , -
JoAaN WHITE,
CHAS. HOoWSON.
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