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Lo all whom it may concern:

Be 1t known that I, WiLLiam MoraN, a
citizen of the United States, residing at Hop-

kins, in the county of Hennepin and State of

Minnesota, have invented certain new and
usetul Improvements in Return-Flue Boilers;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which 1t appertains to make and use
the same. |

My mnvention relates to return-flue boilers,
and has for its object to improve the same in
the several particulars hereinafter noted.

The invention consists of the novel devices
and combinations of devices hereinafter de-
scribed, and defined in the claims.

In the accompanying drawings, which
illustrate my invention, like characters indi-
cate like parts throughout the several views.

Kigure 1 1s a vertical section taken cen-
trally through a horizontal boiler from front
to rear designed 1n accordance with my in-
vention. Fig. 2 is a transverse vertical sec-
tion taken on the line * z* of Fig. 1, and Fig.
3 1s a transverse vertical section taken on the
line x? a® of Fig. 1.

The numeral 1indicates a horizontally-dis-
posed and preferably cylindrical sheet-iron
shell, which at its ends i1s formed with de-
pending transversely-expanded leg-sections
2 and 3.
two compartments 4 and 5 by a vertically
and transversely disposed partition-plate or
flue-sheet 6, that extends to the top of the
cylindrical shell 1 and cuts off from the main
chamber 12 thereof the forward end portion
1" of said shell. In a similar manner the ver-
tically and transversely extended partition-
plate or through-sheet 7 divides the leg 3
into compartments 8 and 9 and extends to
the top of the shell 1, cutting off from the
main chamber of the shell a rear end section
1¢.  As shown, large hinged doors 10 and 11
open, respectively, into the compartments or
chambers 4 and 8 to afford ready access to
the flues presently to be described.

As shown, the legs 2 and 3 of the boiler

rest, respectively, on the cast front-plate 12
of the fire-box 13 and on the rear wall 14 of a
brick foundation, which foundation also in-
volves a bridge wall or partition 15.
The numeral 16 indicates the grates of the
fire-box, and the numeral 17 indicates a door
which opens into the fire-box through the
front wall 12 in the usual manner.

The leg-section 2 1s divided into

The numeral 18 indicates the smoke-stack,
which opens from the upper section 1* of the
chamber 2.

The numeral 19 indicates a manhole-stop-
per shown as applied to the intermediate up-
per, portion of the boiler-shell 1. '

The numeral 20 indicates a plurality of
approximately horizontal but slightly - in-
clined water-tubes, which extend through
the enlarged section or combustion-chamber
13* of the fire-box 13 and through the inner
plates of the legs 2 and 3, being, as shown, ex-
panded at their extreme ends to form steam-
tight joints with said plates. Extending
concentrically through each of these rela-
tively large water-tubes 20 is a relatively
small flue 21.  The rear ends of these flues 21
are passed through the flue-sheet or partition-
plate 7 and are expanded to form steam-
tight joints therewith. At their forward
ends the flues 21 connect with stub flues or
thimbles 22, which are passed through the
flue-sheet or partition-plate 6 and are ex-
panded to form steam-tight joints therewith.
‘T'he forward ends of the flues 21 are expanded

to form steam-tight joints with inturned an-

gular flanges 23 of the stub flues or thimbles
22. The stub-flues 22 are of the same di-
ameter as the tubes 20 or slightly larger, so
that when they are removed from the flue-
sheet 6 openings are afforded, through which
the said tubes 20 may be passed to remove

them from working positions or to place
them 1n working positions.

Below the lower tubes 20 a plurality of
relatively large and short flues 24 are passed
through the compartment or chamber 9 and
at their ends are expanded to form steam-
tight joints with the flue-sheets 7 and with
the 1nner plate of the leg 3.  Above the up-
per tubes 20 similar flues 25 extend through
the said compartment 9 and are expanded at
their ends to form steam-tight joints with the
flue-sheet 7 and with the iner plate of the
leg 3.

The fire-pot space, including the expand-
ed portion 13* thereof, may be treated as
the primary combustion-chamber, and the
chamber or compartment S of the leg 3 may
be treated as the secondary combustion-
chamber. The chamber 4, including the
space marked 1P, constitutes what is usu-
ally designated as the “smoke-box.” The
chamber 1* of the shell 1 and the compart-
ments 5 and 9 of the legs 2 and 3, respec-
tively, constitute the boiler proper. The
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said chambers or compartments 5 and 9 and
the annular passages formed within the tubes
20 outside of the fues 21 will always be
filled with water, while the shell-chamber 1*
will of course be partly filled with water, so as

to leave space for steam at the top thereof.

The flues 21 and stub-flues 22 constitute the
return-flues of the botler.

The arrows marked on Fig. 1 indicate the
lines of travel of the flame and products of
combustion, and by reference thereto 1t will
be noted that the flames p pass first from the
fire-box proper, 13, between and around the
tubes 20 and up mmto the expanded portion
132 of the primary combustion - chamber.
The part of the flame or products of combus-
tion will pass upward and through the flues

25 mto the secondary combustion-chamber
3, while a part thereof will be drawn down-
ward and will pass through the flues 24 into
the lower portion of said secondar ¥ combus-
tion-chamber. From the secondary com-
bustion-chamber the flames or products of
combustion are drawn through the return-
flues 21 22 mmto the smoke-box 4 and from
thence out through the smoke-stack 18.

Tt will be seen that the flames or products
of combustion are caused to twice act upon
the water contammed m the tubes 20 and are
caused to act upon both sides of the columns
of water contaimed 1n the compartments 5
and 9 and are caused to act upon the end por-
tions as well as the lower portion of the body
of water contamed within the shell-compart-
ment 17 It is therefore obvious that with
thisarrangementanexc eﬂdilwlv large amount
of hm,t—hulmtnw surface 18 exposed to the
water, from whl(,.h it results that a boiler of
high e[h@mnq is provided. As also evident,

a boiler is provided m which easy access m fw
bo had to the flues for the purposes of repair

or replacing of fues.
From what has been said it will be under-
stood that the boiler described is capable of

modification within the scope of my inven-
tion as herein set forth and claimed. Many
of the novel features of construction may be
incorporated into a vertical boiler without
departing from the spirit of my invention.

What I claim, and desire to secure by Let-
ters Patent of L_he, United States, 1s as fol-
lows:

1. In a return-flue boiler having approxi-
mately parallel water-legs and a plumhty of
water-tubes connecting said legs, a primary
combustion-chamber, Tocated hetween said
water-legs, a secondary combustion-cham-
ber located outward of one of said water-legs,
a smoke-box located outward of the other
water-leg, flues passed through one of said
water leﬂ's above and below said water-tubes
con_necmng sald primary and secondary com-
bustion-chambers, and return-flues passed
through said water-tubes and connecting
sald secondary combustion - chamber with
sald smoke-box, substantially as described.

2. In a hormzontal return-flue boiler, the
combination with a horizontally - extended
botler-body having depending water-legs, of
a combustion-chamber located between said
water-legs, a secondary combustion-chamber
located outward of one of said water-legs and
extending upward across one end of said
botler- mdv, a smoke-box located outward of
the other water-leg and extending upward
across the other end of said boiler-body, flues
connecting sald primary and secondalv coOM-
bustion- (,h.zunbels water-tubes c(}nnectmg

sald water-legs, and return-flues extending

through said water - tubes and connecting
sald secondary combustion-chamber with
said smoke-box, substantially as desecribed.
In testimony whereof T affix my signature
In presence ol two witnesses.

| WILLIAM MORAN.
Witnesses:

Ik, W. JeprPisEN,
I'panig D. MERCcHANT.
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