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IMPROVEMENT IN STEAM GENERATORS.

EDWIN REYNOLDS, OF BOSTON, MASSACHUSETTS.
~Letters Patent No. 59,780, dated November 20, 18(JG

SPECIFICATION.
TO ALL WHOM IT MAY CONCERN :

Be it known that I, Epwin REYNoOLDS, of Boston in the county of Suffolk, and State of Massachusetts,
have invented certain new and useful Improvements in Steam Boilers, and I do hel chy declave that the following,
taken in connection with the drawings which accompany and form pmt of this spemhcatmn 1S a dem(;lll}tli}l’i of
my invention sufficient to enable those skilled in the art to practice it :

This invention is an improved construction of sectional cast-metal boilers, embodying therein the general
pian and method of obtaining and detelmmmg proper circulation of water and steam currents, shown and
described in my patent No. 47, 130 dated April 4th, 1865.

My present invention relates particularly to the ‘general form of the central cast sections of this bOllBl
‘which are located in the combustion chamber abiove the grates, and in connection therewith to the arrangement
by which spaces are secured, free from currents and the direct action of the fire, in- which sediment depcmts
‘and from which it can be easily removed.

Of the drawings illustrating an embodiment of my invention— |

I‘wure 1 denom a side elevation 6f my improved boiler , sShowing it in a brick-w 0111 b@ttll'lﬂ‘ with the grates,
&e., formmg the furnace; a portion of the boiler bemn' bmken away to exhibit beyond in vertical section on
the line 2, z, fig. 2, one of the parts or sections shown in horizontal section in sald figure, said Lorizontal section
being taken in the line y, y, seen in fig. 1.

The general construction of the bmler shown in:the drawings is as Fullow** L:Ltrre horizontal pipes, @, a,
'lq)ca,ted side by side, united by vertical pipes, &, J, cast between and with the- pipes a, a, and opening into said
pipes, ave employed to make the upper and lower parts of the hoiler. For thelower part of the hoiler I prefer
to make use of but one such casting, but for the upper part more than one such casting may be used. Two
such castings are shown in the drawing as forming the upper part of the boiler, in the 1owel one of which it is
intended to establish the water line or level at or L]J[}llt its centre, leaving the space above in this casting, and
the entire space in the upper casting, for a steam chamber. The ends of' the vertical pipes, b, b, are faced off
to make joint surfaces, and at either or both ends of the Imuzontfﬂ pipes hand or man loles should he pro-
vided, though these are essential only in the section lnak1nw the lower p‘ut of the Dboiler, where they afford
means for cleaning out solid deposit. | |

The central cast sections are as a whole designated by the letter ¢, and are of peculiar general form; as
will be described, they forming nearly the whole of the steam generating surface of my boiler. Each of these
sections, ¢, are matde up of a-vertical pipe, d, the ends of whuh wueqund in diameter with the vertical
pipes, 4, and like said pipes, b, have their ends faced off to joint surfaces square to their axes. With
this pipe, d, two pipes, ¢, ¢, are joined in such a manner that both ends of eael pipe, ey shall open. into
pipe d, the outline of pipes e, ¢, being curved or angular, as may be preferred, for convenience of cagting,
all parts of this section . buncr ma,de In one casting. In the centre pipe, d, is cast a 5111.111@1_ pipe,
£, the ends of which are faced off flush with the ends of pipe d, the pipe f being sustained in pipe d by
two horizontal pipes, g, g, the bores of which pass thr ough pipe d, and ‘communicate with pipes e, e,
between the ends thereot, which debouch into pipe d, said b01es or passages being smaller in diameter than
are thé bores or passages in pipes e. In each of the vertical pipes, &, of the lmwl part of the boiler, and
extending from the tops thereof to about the centres of the dlametels of the lower pipes, «, is a pipe, %, of
diameter couebpondmg to the diameter of pipe £ The plpes ¢, and the sections, ¢, arc held tancthm by long
serew bolts, 7, which also act to confine cover ing plates, 7, to the open ends of pipes, d, as shown in the dl.-.mmfr

- 1t is lntended that the walls of the combustmn chamber shall approach nearly to the series of the scctions,
¢, and the ends of pipes, a, which project beyond shall be set in the brick work, thus supporting the boiler ..m{l
being protected from the direet heat of the fire.

The construction hmmg been described, I will now explain the oper iLtIOIl of the bollel which we will sup-
~pose filled to the water'level. The-heat of the fire acting directly on the pipes, e, and on the exterior.of pipes,-
d, causes steam to be generated, which; with hot water accompanying, tends to rise upxwul in the annular
space between pipes b, and 2, and f, while the space in pipes % and f, bemcr remote . from: the fire, remains com-
p&ra,twely cool, and the water therein takes a downward: direction to supply the place of tlmt which rises as it

is. heated, and thub circulation 18 est&bhbhed in the boiler and is maintained therein so 10110' as heat is applied
thereto.




p
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The direction of the water currents is shown by the black arrows on the drawings. -The current estab-

lishes itself passing downward through f, through g, through e, into and upward through d, till, having parted
with its steam and some of its caloric, it finds .its way to the top of pipes f, and flows downward therein as
described. T I o -

The current sets in each section, ¢, as described, because of the difference in the diameter of the pipes g
and e. The latter being the largest, the steam can rise higher therein than it can in pipe g, the axes of both g
and e being located,in the same plane. The same result might be accomplished without difference in the diam-
eters of the pipes, provided they were otherwise so arranged that the fops of pipes e should be higher than the
tops of pipes g. 'The circulation thus established is rapid and prevents deposit of sediment within section e.
But the ends of the lower set of pipes, a, have little circulation within them and are not exposed to direct
heat. There the deposit is made, and .can remain without injury to the boiler, it being removed from time to
time through the hand holes prrovided, so-as to prevent too great an accumulation of sediment.

Any numberiof these boilers may be connected in range, by extending the brick-work setting and coup-
ling the steam and water spaces of the adjacent boilers by suitable piping. .

I claim the sections, ¢, when constructed and arranged so as to operate substantially as described.

Also, in conngction therewith, T claim. the arrangement of the sediment chambers in the ends of the lower

- pipes, . o A .
| _ A B EDWIN REYNOLDS.
Witnesses : | | | |

¥raxcis GouLp,
M. W. FROTHINGHAM,

59,780,
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