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ff} all whom it may concern.:
Be it known that I, JoserH A. MUMFORD,

of Hantsport, Nova Seotm Canada, have in-

vented certainnew and useful Improvements
in Steam-Boilers; and I dohereby declare the
following to be afull, clear, and exact descrip-
tion of the same, refer enee being had to the

Saccompanying dmwmﬂs fmmuw a part of

this-specification, and to the letter's of refer-

ence marked thereon.

My present invention relates to fire-tube
boilers, being a further development of the
invention dlsclosed 10 my prior patents, espe-
cially Patent No. 350,440, dated October 5,
1886; and in the pleSent mstanee the inven-
tion eomlst% first, in combining with the in-
clined fire- tube hoiler contamnwthe fire-box,
an elevated horizontal drum eommumea,tmﬂ

“at one end with the highest pointof the boiler

and at the opposite end with the lowest part
of the boiler, with an inclosing case for secur-
ing a (3111‘(3111&131011 of the products of combus-
tion in the same direction as the circulation
of water within the boiler and drum.

Secondly, the invention consists in certain
novel details of construction and combina-
tions and arrangements of parts, all as will
be now descubed, and pointed out particu-
i..»uly In the appended claims.

Referring to the accompanying dlﬂWlIl oS,
Figure 1 is a per spective view of the struc-
‘rme complete. Fig. 2 is a vertical section
taken from end to end of the same. I‘]n* 318
a detail section on the line ¢ z, Fig. 2.

Like letters of reference 111(11@&1:@ the same
parts in all the figures.

T'he shell A of Jhe boiler properis supported

in an inclined position on supports B of any
suitable character, and within it is arranged.

the fire-box C, hm*'ln@ a substantially hoi-
zontal grate D and br 1dﬁ‘e K. Kromthe rear

‘end of the fire-box substantmlly parallel fire-

tubes I' extend to the rear end of the boiler,

1'hus the fire is maintained entirely within
the boiler-shell, suitable provision being made
of course for the introduction of fuel and re-
for in-

stance, as the fire and ash-pit doors G Q.
Above the boiler A and arranged in a hovi-
zontal position is & drum II of Substantmlly
the same length as the boiler, but preferably
of much Sl’llELuOl

diameter.

the top.

A relatively

large leg-duct conduit A connects the extreme
top of the boiler and bottom of the drum near

one end, and from the other end of the drum
a duet conduit or pipe I of substantially the
same cross-sectional area leads down to the
lower end of the boiler, the entrance to the
boiler being beneath the fire-box. To pass the
water arouud the fire-box, I preferably form
by means of pl&tes K a duct extending around

the fire-box in the outer corner of the boiler-
The

shell, as shown clearly in Figs. 2 and 3.
pl:af[es forming the duct are cut away on the
rear side, as at k, directly beneath the fire-
box, and the conduit I opens into the duct at.
The result of this arrangement it
will beseenis tocarry the water coming down
through the duect ar ound the fire-box wmhout
subjeetmﬂ it to the influence of the direct
heat therefrom, down to the under side where
it takes the pldce of the water constantly cir-

culating to the upper end of the boiler and
up throu'ﬂ‘h the drum.

The ﬁlG-bOX 1S completely surroundecl by
water, giving a large area of steam-producing
Or heatmo smfaee, and the steam generated
about the same passes along up the inclined
shell and into the drum, from whenece it is con-
ducted away to 1he pomt where it is to be
utilized.

It is my aim in the present structure not

-0]115 to utilize the heat from the products of

combustion within the inclined boiler, but
to also make the entire outer surface of thae
boiler and under surface of the drum a heat-
ing-surface, thereby securing a high degree
of eﬂimeney, and for this purpose a casing
N, preferably substantially cylindrical ov
Slwhtly oval in cross-section, entirely in-

closes the boiler and the lower portlou of the

drum.

The casing is of uniform height, passes
around the duet I at the front end of the
boiler, and has the exit or stack opening im-
mediately in front of the drum, thereby fore-
ing the products of combustion to pass from
the fire-tubes out around the outside of the
boiler-shell and under side of the drum to
the forward end of the ceasing. The circu-
lation of the products of combnsﬁon 1t will

circiilation of the water.
I‘lom I‘lﬂ‘ 116 will be SEOT th&t the casing

thus be seen is in the same direction as the
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isprovided with adoor O for inspecting boiler-
shell from the front, and in the preferred
construction Imount the fire and ash-pit doors
inthe casing and extend the cylindrical boiler-
shell forward, as at P, Fig. 2, to make a tight
fit.

I am aware that it is not broadly new to
locate an inclined boiler in an outer casing,
and I do not wish to be understood as claim-
ing such a structure herein save in combina-
tion with the relatively long horizontal drum
located above the boiler.

Having thus described my invention, what
I claim as new 18—

1. Thecombination with the inclined boiler
having the internal fire-box and fire-tubes ex-
tending through the boiler, of the relatively
long horizontal drum located above the boiler,
the conduit connecting the upper end of the
boiler at the top with one end of the drum,
and a conduit leading from the opposite end
of the drum to the lower end of the boiler;
substantially as described.

2. The combination with the cylindrical
boiler-shell mounted in an inclined position,

- the inelined fire-boxwithin the boilerthe firve-

35
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flues extending through the boiler and the
substantially horizontal grate, of the rela-
tively long drum arranged horizontally over
the boiler, a duet connecting the upper end
of the boiler at the top and the drum at one
end, a duct connecting the opposite end of
thie dtum and lower end of the boller at the
bottom, and a casing surrounding the boiler
and forming a chamber for the products of
combustion; substantially as described.

3. The combination with the inclined ey-
lindrical boiler-shell, the fire-box mounted in
the lower end of the same, the fire-tubes ex-
tending from the f[ire-box to the rear end of
the shell and the horizontal casing surround-

ing the boiler, of the relatively long drum |

- supported horizontally above the boiler, a

duet connecting the upper end of the boiler

558,698

at the top and one end of the drum, and a
duct leading from the opposite end of the
drum and opening into the boiler beneath the

fire-box; substantially as described.

4. The combination with the inclined cy-
lindrical boiler having the fire- box In its
lower end and the duct extending around the
fire-box but out of contact therewith and
having the opening at the bottom, of the rela-
tively long horizontal drum above the boiller,
a duct connecting one end of the drum and
the upper end of the boiler at the top and a
cduct connecting the opposite end of the drum
and the duct within the lower end of the
bhoiler; substantially as described.

5. The combination with the horizontal sub-
stantially cylindrical casing, the fire - tube
boiler supported in the casing in an inclined
position and the fire-box located within the
lower end of the boiler, of the relatively long
drum mounted in the top of the casing and
the conduits from opposite ends of the drum
extending down within the casing to opposite
ends of the boiler; substantially asdescribed.

6. The combination with the horizontalsub-
stantially cylindrical casing having the exit-
opening at the top of the {front.end, the boiler-
shell supported in aninelined position in said
casing, the fire box and tubes in said shell
and the fire and ash-pit doors located 1n the
front end of the casing, of the relatively long
drum mounted in the top of the casing, a con-
duit connecting the rear end of the drum and
the rear end of the boiler at the top, a con-
duit extending around the fire-box inside the
boiler but out of contact with the fire-box
and a conduit extending therefrom up to the
forward end of the drum; substantially as
described.

JOSEPIT A. MUMFORD.

Witn CSSES:
W. M. CHRISTIE,
1. UURRY.
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