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To all whomv it may concern.:

Be it known that I, HALCYON SKINNER, of
Yonkers, in the county of Westchester and
State of New York, have invented a certain
new and useful Improvement in Tubular
Boilers, of which the following is a specifica-
tion. | |
The objectis to provide an eminently feasi-
ble structure in this type of boiler in which a
oreat extent of boiler-surface shall be exposed

to the direct action of the fire and in which a

rapid circulation shall be maintained.
A practical embodiment of the features of

my invention will be particularly described
in connection with the accompanying draw-

ings, in which—
Figure 1 is a view of the boiler in front

elevation, partly in section, with casing re-
moved, the line of section being denoted by
Fig. 2 is a top plan view with

Yy, Fig. 2. _ _ _
top of casing removed. [Iig.3 isa horizontal

section on the line = x of Fig. 1,the grate be-

ing omitted. Iig. 4is a view in detail rep-

resenting a partial side elevation of certain

yarts; and Fig. 5 is an enlarged view, in de-
tail, of one of the connections. |

A represents the base of the boiler, whieh
forms a support for the tubular structureand
contains a chamber a, extending around the
lower margin of the structure and serves as
a, means of free communication between the

lower ends of the series of tubes around the
outside of the boiler.
in the present instance is substantially reci-
Along the opposite sides of the

The form of the base

angular.
boiler series of vertical tubes are arranged,
two series on each side of the boiler, the tubes

of the two series on each side being arranged

in staggered order and in close proximity to
one another. o

For purposes which will hereinafter appear,

the tubes of the series B are placed nearer to-
cether than the diameter of one of the tubes,

“and opposite each space, between two of the

50

tubes B, a tube B’ is located with its exterior.
surface in proximity to the tubes L. The

tubes B B’ are connected with the base A by
means of short tubes or nipples b, which are
conveniently screwed into the face at one end
and at the opposite end threaded for a dis-

| the end of oneof the tubes and receive a lock-

nut b’ for adjusting them in position.

The tubes of the series B B’ are connected
in pairs at their upper ends by return-bends
O, which extend from the top of one of the

tubes B up, over, and down intothe top of the

tube B/, adjacent thereto. The end o of the
return-bend O which extends into the top of
the tube B’ is projected downwardly within
said tube to a point below the outlet-pipe 1,
which will be hereinafter referred to.

The tubes of one of the series B and B’ are
connected with the tubes of the series B B’
on the opposite side of the boiler by tubes
K K/, located at intervals throughout the
length of the tubes B B’ and extending from

55

6o

their point of connection with one of the

tubesin a slanting direction npwardly to their
connection with the tube on the opposite side.
As represented in the accompanying draw-

70

ings, the tubes of the series B on the left are

each connected with their corresponding
tubes on the right by a series of slanting
tubes K, which extend upwardly from the
left toward the right, and each of the tubes

B’ on the right is connected with its corre-
| sponding tube on the left by a series of tubes

K’, which extend upwardly in a slanting di-
rection from the right toward the left. If,
moreover, follows from the arrangement of
the series of tubes on the right and left, as

‘Thereinabove particularly referred to, that the

distance between the axes of the tubes of two
vertical series of cross-tubes I K’ will be less
than the diameter of one of the tubes B or B/,
so that these vertical series of cross-tubes are
brought into closer proximity to one another,
and a greater amount of boiler-surface is
thereby exposed to the direct action of the
fire, while at the same time the circulation is
direct from the cross-tube 1nto 1ts upright.

/5

8o

QO

In order to allow for expansion and contrac-

tion,the tubes KX/ are slightly bent,as shown.

‘The connection of the cross-tube with its up-

95

right at the lower end may be efiected by sim-

ply screwing the end of the tube into the up-
right, and its connection at the upper end may
be conveniently effected by screwing a short
tube-section k, Fig. 5, into the upright, coup-
ling the end of the cross-tube IL by a threaded

ICQO

tancesufficient to admit of being serewed into | collar %/, for example, and adjusting the same
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by means of a lock-nut %2 scerewed onto the | seription, so that any water which is carried

end of the short tube.

The tendency of the slanting tubes, ar-
ranged as above described, each series slant-
ing upwardly in the opposite direction from
the series immediately adjacent thereto, 1s to
gradually divert the flame and produects of
combustion from the middle portion of the
fire-chamber off toward the sides, exposing
thereby the ¢ross-tubes thiroughout their en-
tire length to substantially uniform heat, and
also directing the heat toward the vertical
tubes. o S

Above the cross-tubes IC IX’ twe horizontal
separating-drums C C’ are located. In the
present.instance they are shown extending
from front to rear. The said separatine-
drums communicate with the series of side
tubes by horizontal tubes L, communicating
with the side tubes a short distance below

their upper ends and connected with hori-
zontal tubes I, extending parallel with the

series of side tubes by upright tubes /[, the
horizontal tubes I' being connected with the
drums by tubes G, having a downwardly-
turned section g.

The boiler is provided at its front and rear
with a single series of tubes I3°. The tubes
B® communicate with the base A in a man-
ner similar to that desecribed in connection
with the tubes B B/, and at their upper ends
they communicate with horizontal tubes I by
means of branch pipes M. The tubes H com-
municate with the drums C and C’ through
drop connections /i. The drums C C’ are
connected at their opposite ends with the up-
right tubes I3° by means of short horizontal
tubes N, which serve as a means of support
for the drums. In front of the furnace the

upright tubes B* along the central portion are |

stopped short of the base and are connected
with a cross-tube I?, the ends of the latter be-
ing connected with the full-length tubes at
the right and left for purposes of support and
freecirculation. The space left by the short-
ening of certain tubes at the front affords
access to the fire-pot.

Between and above the drums C C’ the
steam-dome D 1s located, and is connected
with the drums by pipes K, which extend up-
ward and over to the common connection e.
The whole 1s surrounded by a suitable cas-
ing Q, and a sultable grate X is provided at
the base.

Because of the extent of boiler-surface ex-
posed to the fire and the arrangement of the
tubes in such a manner as to admit a very
rapid circulation, the water at the upper por-
tions of the vertical tubes D D’ will become
more or less agitated under the impulse of
the rapidly-forming steam in the cross-tubes.
In order to separate the water which might
be carried along with the steam from the
steam at the upper portion of the boiler-tubes
and return it into the water portion of the
boiler at the -earliest moment, I provide the
return-bends O, referred to in the above de-

over from the series of vertical tubes, which
receives the upper ends of the cross-tubes,
will be carried down by the extended end of
the return-bend past thesteam-outlet L, while
the steam will pass into the horizontal pipes
I, and thence into the drums C C’, from the
upper portions of which the steam is taken
and conducted to the steam-dome D.

It is evident that the boiler constructed as
above described may be made of such dimen-
sions as to accommodate itself to different
spaces intended for its reception to suit the
varying demands. -

What I claim as my invention, and desire
to secure by Letters Patent, 15—

1. The combination, with series of tubes ar-
ranged upon opposite sides of the boiler and
copnected by cross-tubes, one of the series
upon one gide of the boiler receiving the up-
per ends of the cross-tubes and another series
on the same side receiving the lower ends of
the cross-tubes, of return-bends connecting
the tops of the series which receive the upper
ends of the cross-tubes with the tops of the
series of tubes which receive the lower ends
of the cross-tubes, substantially as set forth.

2. In a steam-boiler, a series of intercoms-
municating boiler-sections, each section con-
sisting of two vertical tubes located at oppo-
site sides of the combustion-chamber, and a
series of bent inclined eross-tubes connecting
the two vertical tubes, and a water-base with
which the wvertical tubes communicate, the
vertical tubes of one section being located in
practical contact with and in staggered rela-
tion to the vertical tubes of the adjacent sec-
tion, substantially as set forth.

3. In a steam-boiler, two series of vertical
tubes arranged upon one side of the boiler
and two corresponding series of tubes ar-
ranged upon the opposite side, the tubes of
one of the two series on each side of the boiler
being located opposite the spaces between
the individual tubes of the other series and
in practical contact with the adjacent tubes
of the other series, the distance between two
successive tubes of a series being less than
the diameter of one of the tubes, and cross-
tubes connecting each of the series on one
side of the bhoiler with a series upon the op-
posite side of the boiler, substantially as set
forth.

4. The combination, with two series of ver-
tical tubes and outlet-pipes extending from
below the upper ends of one of the series of
tubes to a steam-chamber, of return-bends
extending from the topsof the other series of
tubes up, over, and down into the upper ends
of the series of tubes with which the outlet-
pipes engage, the ends of the return-bends
projecting downwardly into said tubes below
thesatd outlet-pipes,substantially as set forth.

5. 'The herein-described boiler, comprising
a base having a water-chamber extending
around the lower margin of the hoiler, verti-
cal tubes arranged in-double series at the
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sides of the boiler and in single series at the
front and back of the boiler, cross-tubes con-
‘necting the series of vertical tubesat the sides
of the boiler and having an upward slant al-

5 ternately in opposite directions, separating-
drums located above the cross-tubes, a steam-
dome located centrally above the separating-
drums, tubes extending parallel with the
drums. at the upper portlon of the boiler and

1o connected with the vertical tubes by branch |

|

tubes, tubes extending transversely to the sep-
arating-drums and connected with the upper
portmns of the front and back, vertical tubes,
and connections between the said tubes at |
the top of the boiler, the separating-drums, 1 15
and the steam-dome, substautmllyas set forth.
ITALCYON SKIN NER.
W ltﬂGSSBS.
0. B, WARING,
JAMES 5. IFITCH.
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