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To all whom it may concern: |

Be 1t known that I, WIrLLrAM MORAN, of
Erie, county of Krie, and State of Pennsyl-
vania,haveinvented a new and useful Improve- !
ment 1 Portable Tubular Boilers, of which !
the following is a full, clear, and exact deserip-

drawings, making part of this specification.

My invention relates to that class of boilers
known as ‘‘return-tube’ tubular boilers, in
which the products of combustion, after passin o
through tubes extending from the fire-pot |
through the boiler to a chamber at the rear
end thereof, are returned through the boiler

and over the crown-sheet of the fire-pot to the
smoke-box in front of the boiler, and commu-
nicating with the smoke-stack; and it consists

1t 13 made portable, complete in itself, and
provided with a removable, brick-lined fire-
pot, facilitating its handling and transporta-
tion, and in certain details of construction
and arrangement of parts hereinafter fully
explained, with reference to the accompany-

Figure 1 represents a vertical longitudinal -
a rear elevation of the same, and Fig. 3 a ver-

fire-pot. | L
A indicates the shell of the boiler, which in
1ts forward portion, A’, overlying the fire-pot |
B, is cylindrical in form, its lower surface con-
stituting the erown-sheet of the fire-pot, in the
form of an inverted arch,as is shown in Fig. 3,
while the portion A® in rear of the fire-pot is
extended downward, to form in part the rear
wall of the latter, and assume an elliptical
form, having its sides flattened, as shown.
The forward end of the part A’ is provided
with a perforated head or tube-sheet, C, cylin-
drical in form, and provided with a forwardly-
turned annular flange, ¢, through which it is
riveted to the sheli which extends forward of
said flange to form the eylindrieal shell of the

To the lower side of the rear end of the Cy-
lindrical portion A’ is seeured a crescent-
shaped perforated head or tube-sheet, (7, form-

cylindrical portion A’ of the shell

| by a sheet-metal plate or head, I, secured to

ing the forward end of the portion A? pend-

ent below the part A’, and in part also the
rear wall of the fire-pot. This tube-sheet is
provided on its concave upper edge with a
forwardly-turned flange, ¢/, through which it 55
18 secured to the cylindrical portion A’ of the
saell, and upon its outer convex edge with a
rearwardly-turned flange, ¢, through which

1t 1s secured to the forward end of the lower
part of the elliptical portion A? of the shell. 6o
Lo the rear end of the boiler portion proper

1 of the shell is secured a tube-sheet, C?, ellip-

tical in form, conforming to the shape of the
rear portion of the shell, and provided on its
edge with aforwardly-turned flange, ¢*, thron gh 55
which 1t is riveted to the shell surrounding it,
as shown. By this arrangement of the joints
between the heads or tube-sheets and the shell,
in connection with the arrangement of fire- |
brick lining to the fire-pot shown in the draw- 70
ings and hereinafter described, but a single
Joint—viz., that at ¢, between the head ¢ and
will be ex-
posed to the direct action of the heat from the
fire-pot, and that being covered by the water =3
in the boiler great durability of the joints of

! the Dboiler is secured.

The shell is extended in rear of the tabe-
sheet to form a chamber, B, which is closed

80
the rear end of the shell in any suitable man-

| 'ner, and provided at I’ with a man-hole and

hinged door, through which access may behad
to therear tube-sheet, (?, and rearends of the
tube terminating therein, or for cleansing the
chamber I. |

The tube-sheet C° and rear wall, ', have se-
cured to their adjacent sides, above the plane
of the tubes in the boiler and near the water-
linein the latter, transverse angle-irons e and
¢, and between said angle-irons one or more
stay rods or bars, f, extend from side to side
of the boiler and serve, in connection with the
angle-irons, to support a horizontal partition,
I¥, offire-brick, which serves to deflect the Pro-
ducts of combustion into the return-tubes,
hereinafter referred to, and to prevent the
formation of eddies in the current thereof, and
consequent obstruction in the draft.  The

QO

flanges and rod or rods f also serve to stay and
stitfen the sides and ends of the shell. |
The smoke-box D is closed at its forward
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end in a manner similar to the 1‘(311* endof the | the desired purpose with less of the metal eX-

“chamber B, and may in like -manner be pro-
vided with a man-hole and door for giving ac-

cess to its contents or the forward ends of the
return-tnbes. 1Itis adapted to receive at d the
smoke-stack, which may be of any usual or
preferred form.

Fire-tubes ¢ extend from the tube-sheet €/
below the crown-sheet of the fire-pot back to
the chamber I, terminating in the tube-sheet
C?, and refurn- tubes b extend forward from
the chamber E over the crown-sheet of the
ire-pot to the smoke box or chamber D, hav-
ing their ends secured inthe tube-sheets O and
C:. The tubes ¢, leading directly from the
fire-pot B, are preferably made lar ocr than the
return-tubes b. I compensate for the reduced
size of the return-tubes by an increéasein their
number as compared with the tubes ¢, there-
by distributing the products of eembustmu
more evenly through the Dboiler in their re-
turn-or forward-movemeunt and securing the
best results-attainable therefrom. The elmm-
ber E; it-will be seen, serves to eonneet the
tubes ¢ witli-the retu rn -tubes b.

The fire-pot is made séparate from the boil-
cr-shell, extending under the eylindrical por-
tion A’ of the ]*‘Ltter and sufficiently over the
forward end of the part A® to adapt 1ts rear
wall, B, to be secured thereto. It is provided

w1th smt-’lb]e flanges, g, through which 1t 1s

secured to the shell 1n any Sultable nmanner,
and the walls G of the fire-pot shell,. where
these flanges unite with the Shell ol the boiler,
have offsets formed 1n them at g, or are bent
as shown, for giving the fire-pot Shellft,slet-
1y increased wrldth as compared with “the
boiler, sufiicient to accommodate a lining of
fire- brlek H, and at the same time leave “the
entire lower surface or half of portion A’ of the
shell forming the crown-sheet of the fire-pot
exposed to the direct action of the fire. “T'he
inner faces of the walls G of the fire-pot shell
have horizontal angle- iron strips or ledges
g and ¢° secured ‘ro them through pendent
flanges, the ledge or shelf pOlthl]S of irons
g hfwmo each an uptarned elbow, and the
fire- bI‘lC]s,, being correspondingly grooved on
their lower edges and beveled from each
side upward, on their upper edges, fit be-
tween said ledges and form, as 1t were, a
tongue-and-groove connection therewith, such
as to eﬁeetually hold the bricks in plaee
The lower irons, ¢°, havean upturned flange,
¢*, on their inner edges, which serves to hold
the bricks in place the1 eon, and the others
may be similarly formed, if desir ed; but the
elbow form desecribed 1s plefel red, as it serves

flues, and, farther,

posed to the fire than in the form shown at ¢’.

The fire-pot is provided with the usual fire
and ash-pit doors, and with a grate, I, which
may be of any usual or preferred construetlen
and- at its sides and front and also at 1ts rear
end below the boiler the fire-pot shell is
protected by fire-brick, at all points not pro-
tected by the water In "the boiler, and so ar-
ranged, as shown, as to protect 111 of the joints
between the fire- pot and boiler except that
at ¢/, as above explained.

The boiler is provided at J with a steam-
dome of any usual or preferred construction,
and has its rear end supported In an annuhr
bracket, X, provided at its upper end wwh a
concave Sefit at %, conforming to the lower
face of the boiler resting therein. The arms

or legs of this bracket extend obliquely down-

wmd fronm the seat I, and being secured to
the base-plates or timbers to whleh the other
supporting-brackets are fastened, they serve
to firnily brace and uphold the 1'e11* end of the
boiler. |

I am aware that return-tube tubular boilers
have been employed, constructed with ¢ylin-
drical and elliptical portions, and also with a
chamber connecting the direct and return
that removable brick-
lined fire-pots have been employed. These
clements I do not claim speecifically; but,

Having now described my invention,l elfum
as new— -

1. The combination, in a portable return-
tube tubular boiler ]wamn the e;,lmdueal
portion over the fire-pot, the elliptical portion
in rear thereof, the direct and return tubeés,

and the ehmnber connecting said tubes, as de-

scribed, of the removable brick-lined fire e-pot
and the smoke-box, all constructed and ar-
ranged substantnlly as described.

2. The combination, in a portable return-
tube tubular boiler h'u ing the cylmdueal
portion over the: fire-pot, an elllptlcal portion
in rear thereof, the direct and return tubes,
and the elmmber connecting sald direct and
return tubes, of the removable deflecting-par-
tition ‘11‘1‘&1‘196(1 in sald chamber above the
plane of the Teturn- tubes, the smoke-box, and
the removable brick- 111]ed fire-pot, Subst*m-
tially as described.

In testimony where of T have hereunto Set {10

my hand. _
WM. MORAN.

W’ 1tnesses:
C. S. CROS‘ST‘R |
HeNRY L. PE,RMNS.
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