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To all whom it may concer:

Be it known that I, BENJAMIN ['ORD, a citi-
zen of the United States, residing at Green
Tree, in the county of Allegheny and State ot
Pennsylvania, haveinvented certain new and
useful Improvements in Boilers for Generat-
ing Steam; and I do hereby declare the fol-
lowing to be a full, clear, and exact deserip-
tion of the invention, such as will enable oth-
ers skilled in-the art to which it pertains to
make and use the same, reference being had
to the accompanying drawings, which form a
part of this specification.

My invention relates to an improvement in
boilers for generating steam; and it consists
in the pecunliar construection and combination
of parts, as will be fally described herein-
after. .

In the accompanying drawings, Figure 118
a front elevation of my improved Dboiller ar-
rangement,in which one of the caps or water-

heads is removed, showing the tubes. Fig. 2
is a sectional elevation of the same. Iig. 3

is a plan view, a part of which is in section.
Fig. 4 is a face view of one of the caps or wa-
ter-heads. Tig. 5 is a sectional plan view of
the same.

To put my invention into practice 1 con-
struet two flue-sheets a of suitable size and

attach thereto a series of tubes 6in a manner
well known to the art. These flue-sheets ¢ |

are each provided with outwardly-extending
flanges ¢ for the purpose of attaching thereto
suitable water-heads ¢, which consist 1n a
circular flanged cup-shaped piece adapted to

be fitted to the heads or flue-sheets ¢ of the

boiler. Each of these water-heads d is pro-
vided with aman-hole and coveringe, through
which the flues & may be cleaned. T'wo of
these tubular boilers are constructed and ar-
ranged in the setting in a manner that either
one or the other may be removed and replaced
by means of sectional pieces f set into the
fire-front g. These boilers 0 1 prefer to ar-
range in sets of four, two above and two be-
low, and arrange between each pair a parti-
tion h, constructed of tiles arranged and sap-
ported on cross-bars 7, and an opening j for
theproducts of combustion,located at the rear
in amannerthatthe flame,after being brought

~in contact with the lower pair of boilers, will

pass through the openings j toward the front

emr—

of the boilers D, where any of the uncon-
sumed gases will be again ignited, as the fire
is directly beneath the draft-stack p and only
separated by thin tile 2, which are constantly
kept at a high temperature. These several
boilers are connected at their front and rear
water-lieads d by suitable horizontal and ver-
tically-arranged pipes %k [, each section of
which is provided with flanges, through which
bolts pass, thus affording a means for remov-
ing or detaching the several sections. Con-
nected to the top pipe [ at the rear and front

| of the boilers is a large pipe n, which is pro-

vided with an upwardly-projecting branch o,
which is connected or in communication with
a large steam-drum of ordinary construction.

Near the top of this boiler-setting larrange
a combined heater and filtering apparatus ¢,
which I connect by two branch feed-water
pipes 7, the one leading to the rear bottom
cross-pipe & and the other to the correspond-
ing section % at the front of the boilers.

The water-supply pipe enters the top of
the filter ¢ and terminates in a fixed perto-
rated vessel £, which is supported within the
shell of the filter, containing a suitable filter-
tering material, or otherwise constructed to
retain the sediment in the water-supply; but
this filter may be of any preferred construc-
tion. | .

In operation the products of combustion
from the fire-place s, circulating about the
tubes of the two lower boilers 0, heat the wa-
ter therein and passing through the opening

| 7 are brought in contact with the tubes of the

upper boilers b and thence into the dratt-
stack . The cold water entering the com-
bined heater and filter ¢ is brought to a high
temperature before entering the lower boil-
ers, and the steam generated from the sald
boilers conducted into a steam-drum attached
to the branch o. - |

Maving thus described my invention, wha
I claim, and desire to secure by Letters Pat-
ent, 18— |

1. In a sectional boiler, the combination of
the upper and lower sets of boilers, each hav-
ing the flue-sheet a, a series of tubes, and the
removable heads d, which inclose said tubes
and are secured to the flanges ¢ on the flue-
sheets, the horizontal transverse pipes % [,
connected, respectively, to the heads of the
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lower and upper sets of Dboilers, the vertical
pipesm, connected to the horizontal pipes & {,
a lonfrltudunl horizontal pipe n, conueetmp
the upper transverse pipes{/at the front and
rear of the boiler, and the sectional tile par-
tition between the upper and lower sets of
boilers, whereby upper and lower chambers
are provided and the combustion of the up-
per chamber i1s promoted by heat from the
lower chamber transmitted through the par-
tition or tile, substantially as described.

2. A Dboiler-setting consisting of the fire-
place s, the tubular boilers O b, arranged in
sets or pairs, the one set above the other, and
separated by a partition-wall /., the opening
7, the connecting-pipes & { n, and the com-
bined heater and filter g, substantially as de-

scribed.
5. In a steam-boiler, the combination, with

zo a Dboiler-setting, a combustion-chamber, and
a horizontal tile partition arranged asuitable |

—
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distance above said chamber and forming a

continuous passage for the products of com-
bustion, of the water-heads fixed in the front
and rear walls of the boiler-setting above and
below the tile partition, the nests or series ot
horizontal water-tubes which communicate
with the water-heads, two or more of said
nests of tubes being respectively arranged
above and below said tile partition, and the
water-cireulation pipes outside of the boiler-
setting, which connect the water-heads 1n se-
ries, subst&ntmllv as herem shown and de-

scribed.

In tesblmouy that I claim the foreﬂomﬂ I 35

hereunto affix my signatuare this 23d d.‘:’L}" of
January, A. D. 1890.

BENJAMIN FORD.

In presence of—
C. C. LEE,
M. K. [TARRISON.
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