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~In which the boiler- shell 1s inclined and the |
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To all whom it may concermn:
Be 1t known that I, JOSEPI A. MUMTORD of

Hantsport, Nova Seotla Canada, have invented

certainnew and useful Imnrovements 1nSteam-
Boilers; and I do hereby declare the follow-

‘Ing to be a full, clear, and exact description of

the same, 1efere11ce bemw had to the accom-
panying dxawnms,fm ming a part of this speci-
flcatlon and to the ﬁﬂ*mes and letters of ref-
erence marked thereon.

My invention relates to improv ements in
steam-boilers, more particularly to that class
employed for portable agricultural machinery,

tubes are either inclined or horizontal, as de-
sired. One form of boiler constructed 1n sub-
stantially this mannerisshown in Letters Pat-
granted October b, 1886, and

the present 1nvent10n I8 deswned as an im-

- 20
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Pprovement thereon.

In the patent referred to the fire-box 18
formed tapering, with the smailer end toward
the rear or chimney end of the boiler, and
this for the purpose of having no portion of
the fire-box casing project above the surface

~of the water in the boiler, and the liability of

- 30

burning throu ﬂ*h will thu% be diminshed; but
the numbel of tubular flues that can be ac-
commodated In the end is small, and they are
somewhat crowded, which is detrimental to
the advantageous Workmn'of the boiler, while

- the end of the boiler eould of course accom-
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modate a larger number of tubes; and my
present invention has for its object to improve

boilers of this class in the respect of provid-
ing flue-surface proportioned to the amount
Of water to be conver ted into steam. 1In the
formation of the
my former patent it is not couvement to
bend and roll the metal into a cone ortapered
shape as info a true ceylindrical shape; and it
is. therefore another object of my present in-

~vention to provide an Improved fire- box

45

adapted to a boiler such as described, which

shall obviate any difficulties in this direction,
In the accompanying drawings, Figure 1 is

2 vertical longitudinal sec¢tional view of a

“boiler constructed in accordance with my

present invention; Fig. 2, a horizontal longi-
tudinal sectional view of the same; Fig. 3, a
modlﬁed form of fire box.

ire-box casings shown in

Slmllm ietters of reference in the several
figures.indicate the same parts.

A represents a shell of a boiler constructed,
as ordinarily,of a cylindrical shape,suppor ted 55
in inelined position on a bed by meansof a

block, B, secured ab its rear end, as shown, or

adapted to be secured in any sllitable manner
to suitable supporting-wheels, so as to main-
tain it in inclined position. The front is.
furnished with the casting or casing C, in-
clined as shown, forming the front of the fire-
box or furnace md pr 0V1ded with two doors,
D and E, the former for the insertion of fuel
and the latter for the removal of ashes.. The
rear end is provided with the casing I, form-
ing a smoke-box, to which the stack G is con-
nected, as shown. |

The furnace or fire-box to which a portion
of my present invention relates (lettered A’
in the drawings)is construeted of one or more
metallic cyl: ndels secured to the end of the
main casing, either by bending the casing in-
ward and riveting it or the inner casing may
be drawn out and the two secured by trans- 75
verse rivets in any suitable manner, as may
be most convenient. The diameter of this
cylinder is of course less than that of the
main casing, and it is provided, as ordinarily,
with the sheet Z atthe rear end, to which the
ends of the flues D’ are secmed in any well-
known or preferred manner, their rear ends

6o
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‘being secured to the sheet J at the rear of the.

boiler, as will be readily understood.
As one of the objects of my invention is to
prevent the ends of the fire-box or the tubes

“becoming dry, the former extends some dis-

tance W1th1n the main shell or casing and the
latter extends from the sheet /2 1earward the

upper ones being substantially horlmntal or, 90

ab most, but very little inelined, so that the

level of the water will always be above both
the tubes and the fire-box. The fire-box, be-
Ing of cylindrical shape, can be more readily
constructed than if 1t were tapering, as an or-
dinary rectangular shell of metal can be rolled
up into shape and the edges secured by rivet-
ing or welding, requiring no Special cutting or
fitting. |
While I have described the flues as bemg
‘substantially horizontal, I do not necessarily
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i confine all of them to thls position, asit isonly




essential that those nearest the surface of the |
water be so. When employing the fire-box
shown in Fig. 1, I secure the proper number
in the head ther eln, placing them as close to-
5 gether as may be found convenient, or to pro-

duce the best results, and then separatc them
somewhat horlzontally as the rear or chimmney

- end ofthe boilerisapproached, asshownin Fig.
2, the ends being secured to the rear sheet, so
10 thata greater quantity of water can circulate
between them and be converted into steam.
~ 'With this arrangement of flues I obtain all the
advantages of a fire-box having an end large

enough for the accommeodation of enough ﬂucs |

15 to AIL the rear sheet and yet secure all the
flues to the end of the box-and distribute them
- throughout the rear sheet, so as to heat the
maximum amount of water ‘While this ar-
rangement can be applied to horizontal boil-
- 2c ers, 1t is especially applicable to boilers of the
" inclined type, as shown, as the space for the
water gradually decreases as the rear end is
approached and the lower flues can be inclined
at the same angle as the boiler-bottom when
25 desirable, thus spreading them horizontally,
~and ab thc same time inclining them toward
the furnace end of the boiler, utilizing the
- greatest number of them. -
In Fig. 3 I have shown a fire-box composed
30 of two sections, the outer one, I, being sub-
Stantlally parallel with the outcl shcll and the
- Inner one, H', smaller and connected to the
“end of the first- mentioned section, so as to form
a substantially horizontal section, extending
35 parallel with the water-line and Wholly sub-
merged, and it is to the end of this section H’
~ that thc ends of the flues are secured in any
suitable manner. Theshoulder formed in the
end of the inner section may serve also as a
convenient point for resting the grate- bars
upon. It will thus be seen that any number
- of sections may be employed, making the fire-
box extend quite a distance into thc boiler, 1f
desired, and this without the liability of cx-—
posing a portion above the surface of the
water.

Making the sections of the fire-box smaller

as the rear end of the boiler is approached is
desirable when it is not convenient to incline
the lower tubes, as shown in Fig. 1, though
the latter may be spread laterally to any de-
gree desired.
- In the constructlon shown in Fig. 1 it is
necessary, in order to guard againstsome evils,
that the upper side of the fire-box be at a
greater distance from the boiler casing or
shell than the lower, in order to allow of the
lowering of the water-line.

The usual grate-bars are of course inserted
in the fire- box and are preferably secured at
their outer ends to the front casting with the
ends resting upon the bottom or on any suit-
able support, and, if desired, a suitable blow-
off cock may be msel ted at the lowest pomt of
6 5 the boiler bclow the fire-box.
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If the rear end of the fire-box to which the
flues are attached should be far above the rear
end of the boiler, the tubes below the first
row, say, could be ‘inclined downward, as well 70
as flared horizontally, so that they would pre-

sent the appearance of springing from the fire-
box head, as will be readily understood.

Various modifications of my boiler can be
made without departing from the spirit of my
invention, and I therefore do not desire to be
confined to the exact constr uctlon hcrcm |

75

shown.

I claim as my invention-—

1. In asteam-boiler, the combination, with
the main casing, of a fire-box thclcm two
flue-sheets substantially parallel, one of them
forming the end of the fire-box, and the tubu-
lar flues located entirely below the water-line
secured to the two sheets, the ends of the flues ¢
in the sheet nearest the rear or stack end of
the boiler being separated farther apart than
those at the fire-box end, substantially as de-
scribed.

2. In a steam- boﬂer the combination, with
the main casing, of a fire-box therein, the two
flue-sheets substantially parallel, and the tubu-
lar flues located entirely below the water-line
and secured to the two sheets, the ends of the
flues secured in the sheet at the rear or stack g5
end of the boiler being separated farther lat-
erally than those at the fire- box end, substan-
tially as described.

3. In a steam-boiler, the combmatlon, with
the main casing, of the fire - box therein, the 100
two substantially-parallel flue-sheets, one of
them forming the end of the fire-box, and the
series of tubular flues secured thcrcm the up-
per ones of which are horizontal, thc ends of
the flues secured in the rear or Stack end of 105
the boiler being located farther apart laterally
than those at the fire-box end, substantially as
described. |

4. In a Dboiler, the combination, with the
inclined main casing, of a fire-box composed 110
of a plurality of eylindrical sections gradunally
decreasing in size toward the rear of the boiler
and the flues connected ther emth substan-
tlally as described.

5. The combination, with the main boiler- 115
shell, of a fire-box composed of a plurality of
cylindrical sections gradually decreasing in
size toward the rear, the last section to which
the flues are connected being substantially
horizontal, as set forth.

6. The combmatlon with the inclined main
boiler-shell, of a fire-hox composed of a plu-
rality of cylindrical sections gradually de-
creasing 1n size toward the rear, and the sub-
stantially - horizontal flues connected there-
with, substantially as described.

JOSEPH A. MUMFORD.

80

¢

125

Witnesses:
JNO. M. CURRY,
W. M. CHRISTIE.
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