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To all whom it may concern:

Be it known that I, EDWARD J. MOORE, a
citizen of the United States, and a resident of
Philadelphia, Pennsylvania, have invented
certain Improvements in Vertical Boilers, of
which the following is a $pecification.

The object of my inventionis to so.construct
a vertical tubularboiler having a large grate-
surface and an extended heating-surface.

The main features of my invention are the

special construction of boilerby which a large
heating-surfaceisobtained in acomparatively

‘small space, the location of the combustion-

chamber and grate beyond the vertical struct-
ure of the boiler, and the construection of the
boiler of a series of enlarged chambers con-
nected together by tubes, thus dispensing

- with the stays usually employed in this class

of boilers. o
Referring to the drawings, Figure 1 i8 a

sectional elevation of my improved boiler.

Fig. 2 is a section on the line 1 2, Fig. 1. rig.
3 is a section on the line 3 4, Fig. 1. Fig. 4

‘is a section on the line 5 6, Fig. 1. Tig. 5 is

- vertical section of myimproved boikerslightly

a section on the line 7' 8, Fig. 4. Fig. 6 1is a

- modified. Fig.7 is a section on the line 9 10,

Fig. 6; and Fig. 8 is a section on the line 11
12, Flg. O . - -
A is the outer casing of the vertical-boiler

flue, which is mounted. on the casing of the

fire-box B, said fire-box projecting at one side,

s0 as to provide an extended grate-surface,

and the fire-box being provided with the usual
combustion-chamber I}/, grate «, and ash-pit
a’. Theboilerisin the present instance coms-
posed of three compartments or chambers D
D” D? having their top and bottom plates

d rounded, as shown, so as to act as stays for

the side plates, and thus dispense with the
usual stays in the boiler. The chambers are
connected together, and -the lower chamber
rests in the bridge-wall of the fire-box. It

. will thus be seen that the casing structure is

Lrshapetl,' the horizontal portion containinyg

the fire-box and the vertical portion contain-
ing the boiler structure. At the rear of the
bridge-wall and boileris a second combustion-
chambercommunicating with the vertical flue
portion of ‘The boiler-casing.. The chambers
D D’ are connected ‘together by a series of
verti¢al tubes E, which are-expanded into the

]ehambers D D’. The chambers D’ D? are -
connected by a central flue T, and also by -

smaller tubes F/, expanded into the top plate
of the chamber DD’ and into the bottom plate
of the chamber D2 The chambers D D" are

55

also connected by side tubes G, as shown In

Figs. 1 and 2, and the chambers D’ D* are
connected together by side tubes G’.
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Deflecting-plates b b extend from the boiler-

casing to the center of the flue W, first from
one side and then from the other side, so as
to direct the products of combustion in a Zig-
zag course around the boiler, thus utilizing as
much of the heat as possible. |

The chamber D? is divided by a plate d’,

forming in its upper part a steam-dome D?.as
shown in Fig. 5. This steam-dome 18 con-

nected to the remaining portion of the cham-
ber D? by the upper of a series of pipes e e,

rounded, as shown, so as to leave no flat sur--

face on which water may lodge at any time,
the pipes being, in fact, segments of eircles.
These pipes extend, as shown in Fig. 1, in
spiral courses around the entire periphery of
the chamber D? so that the products of com:
bustion gain access toall portions of the pipes,
thus inereasing the heating capacity of the
boiler. — * |

-'Man-holes.g g are
each chamber D D’ D? so that access can be

provided in the shells of
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had to the interior of thechambersin case of

any alterations or repairs being required.
Man-holes ¢ ¢ are also provided in the casing

A of the flue'e for the same purpose. Com-

municating,with the steam-dome 1)*isasteam-.

outlet pipe f, and a smoke-stack A’ commu-
nicates with the upper end of the flue A.

. The grate-surface mag be enlarged,and two
or more doors may be used for firing, asshown

-in eross-section, Iig. 2.

By having the top and bottom platés of the
chambers rounded the tubes E or I at the
center are neéessarily shorter than the tubes

at the outer edge, so that the tubes are read-
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ily remaved from thestructure in makingre-

pairs. L .-
In Fig. 6 T have shown ‘the chambers D D’

D? connected together by the central flues F,, 100 o

arid the chambers D 1’ are also connected to-
gether by a series of

. Y : '
zigzag tubes E’, the

chambers D D? being connected by a series - °

of helical tubes F2 The chambers D D" D?.
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-casing mounted th

may also be provided with
mental tubes ¢, as circumstancds suggest,
I claim as my invention— S

1. _’I‘he,cembination, in a vertical boiler, of

the base-section and fire-box with a vertical
ereon, chambers D D’ D2,

‘vertically arranged: within said casing and

base, with connecting. and circulating tubes
uniting the several chambers, substantially
as specified. | | .

2. The combination, in a vertical boiler, of

the base and laterally-extending fire-box sec-

tion with a vertical casing, with chambers D

1), vertically-arranged tubes connecting said

chambers, said ehamber D being setl in the
bridge-wall, while the -chamber 1)’ forms a

continuation of the roof of- the combustion-

chamber, substantialiy as specified. .
3. 'T'he combination, in a vertical boiler, of
the base-section and laterally-extending fire-

-box with a tasing mounted thereon, chambers

D D’ D? arranged in a vertical line with tubes
connectingthe chambers,and deflecting-plates
in the flue formed by the casing, whereby the

~products of eombustion arc deflected from a

straight path, substantially as specified. .
4. "T'he combination, in a vertical boiler, of
the laterally-extended fire-box,with the cham-

projecting seg-

name to this specification in the

426,838

,befé D D’ é,t the rear of t‘hé'grﬁfe of said fire-

box, the chamber D situated in the line of
the-bridge-wall, and the chamber D’ situated
in a vertical line above the chamber D, with
straight. tubes E; adapted to the heads of said
chambers, with the tubes Garranged circum-
ferentially around the rear portionof the com-

. bustion-chamberand connected af, their lower

ends to the chamber I and at.their upper
ends tothe echamber D, substantially as speci-

fied. . . |

5. The combination, in a vertical hoiler, of

the fire-box sectiom, the vertically-arranged

chambers D D’ D? tubes connecting the sev-

‘eral chambers together,with a easin g mounted

on the fire-box section and forming a continu-
ation of the combustion:chamber, with tubes

e, projecting from the chamber D? into the.
combustion - chamber, substantially as set
| forth. | - . ~

In testimony whereof I have signed my
| presence of
two subscribing witnesses.

- 'EDWARD J. MOORE.
Witnesses: R
- HARRY SMirH,
HENRY TIOWSON.
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