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Lo all whom it may concern:

Be it known that I, AMASA WORTHINGTON,
a citizen of the United States, residing at
Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in Sectional Steam-

- Boilers, of which the following is a specifica-

[O

20

25

30

35

40

tion. |

Thisinvention relates to that class of steam-
generators in which the water is caused to
circulate through ftubes, in which the tubes
are inclined to promote circulation, and in
which the tubes are assembled in series that
are staggered, as viewed in cross-section, with

vertical relation to each other to promote the |

heating efficiency of the flame, hot products
of combustion, &c., passing between them.

~ In order that others may understand my
invention, I will first proceed to describe the
same, and subsequently to point out its novel
characteristics in the claims. |

- Referring to the accompanying drawings,
forming a part of this specification, and in
which similar letters of reference indicate
corresponding parts throughout the several
views, Xigure 1 is a longitudinal sectional
elevation of a water-tube boiler embodying
the principal features of my invention; Fig.
2, a front elevafion having the boiler-front
partly removed; Fig. 3, a rear elevation hav-
ing the rear brick wall wholly removed. Figs.
4, 3, and 6 are enlarged front and sectional
detall views, respectively, of the sectional
headers, as more fully hereinafter described.
Ifig. 7 1s a detail view showing the construc-
tion of the bridge-blocks that secure the lower
range of tubes; Fig. §, a detail view of the
mud-dram and its connection with the adja-
cent headers, and Fig, 9 a cross-
portion of I'ig: § on the line 2 z, |
A A A, Fig. 1, indicate the successive se-

‘ries of inclined tubes, their positions as would

appear in cross-section being indicated by the

- position of the cap-nuts ¢ in Figs. 2 and 3,
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which, as will hereinafter appear, are sub-
stantially coincident with the axes of the
tubes. As viewed in cross-section, the tubes
lie in successive horizontal series, the tubes
of any one series being placed vertically op-
posite the spaces of the adjacent:series above
or beneath them, whereby the staggered re-
lation of the fubes vertically is obtained in

section of a

' the manner common in water-tube boilers.

The tubes are placed in the ordinary inelined
position, highest at the front and lowest at
the back, with the furnace B, of any usual or
suitable general construction, underneath the
front or elevated end, as shown in Fig. 1.
The passage of the hot products of eombus-
tion takes place in the usual manner, circu-
lating in an undulating course between the
staggered tubes A, above and beneath the
respective bridge-block partitions G’ G/, and

thence finding its exit through the passage H |

to the chimney. | |

The adjacent ends of the tubes A are con-
nected correspondingly at the front and rear
ends of the structure by means of the sec-

tlonal headers C D, and the sections or units

D of the said headers incline universally in
& common direction at both ends of the
structure to receive and connect the ends of
adjacent tubes in pairs. The ends of the

tubes are expanded or otherwise rigidly se-

cured to the sections D of the headers, and
the pairs of tubes thus independently con-
nected at both ends by said sections D there-
fore constitute separable units of the struct-
ure. | - |

T'he adjacent membersof different pairs of
tubes, which pairs are united by the sections
D, are brought inte communication with one

‘another by means of the connecting-bends C,

that connect the adjacent ends of the said
sections D at points opposite the entrance
thereto of the said tubes. The bends C in-

cline universally in an epposite direction from

that of the sections D, whereby the pairs of
tubes held by the said sections D are con-
nected 1n a single series in vertical order of
sucecession throughout the height of the struct-
ure—that is to say, one tube from each hori-
zontal cross-series is placed in commumnica-
tion with an individual inlet or outlet of the
headers at the top or bottom thereof.

7 J are manifolds or connecting-boxes built
upon or forming a part of the front heads of
the steam-drums X, which latter, as at pres-
ent illustrated, are employed two in number,
but may obviously be employed singly, or in
any number other than two, in connection

with the sectional headers, each drum~being

provided with a separate manifold.7; or the
drums may be connected in series to a coms-
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mon transverse manifold. Tothese manifolds
or connecting-boxes 7 are connected by means

of suitable clamping-bolts the nuppermost con-

~ necting bends or sections C of the sectional

10

20

30

35

40

45

50O

55

6o

vertical headers severally.

To the rear and undermost portion or water-
space of the steam-drums E are connected
the downtake-pipes G, terminating at their
lower extremities with amanifold . 'T'othis
manifold F the uppermost connecting bends
or sections C of the sectional vertical headers

‘at the rear ends of the tubes A are connected

severally by bolts in a similar manner to that
employed in connection with the manifolds j.

E’ is the mud-drum, that is connected in-
termediately between the lowermost series of
connecting-bends C of the sectional headers

severally at the back of the boiler and the

corresponding ends & of the lowermost hori-
zontal cross-series of inclined tubes A.
The drum X’ has an upwardly-extended

chambered portion or series of chambered por-

tions o, adapted to receive the connections of
the tubes A and the bendsC. The chambered
portions o are made of a form to correspond
with the dimensions and location of the sec-
tions D of the headers, that rest with their
flanges & upon the flange or ridge p of the
mud-drum, the latter feature appearing more
clearly in Fig. §, and the opposite or forward
ends of the lower series of water-tubes are
received by semi-sections D', that eorrespond

in their position longitudinally of the tubes

with that of the said chambered portions o of
the mud-drum.

The circulation of the water when expanded
by heat from the furnace occurs forward and
upward through the inclined tubes A, circu-
lating in each vertical series assigned to the
respective sectional headers simultaneously
and independently; passing upward through
the front system of headers in an uninter-
rupted vertical course toward the manifolds
. Thence after passage through the steam-
drum E the circulation follows the downtake-
pipes G, and the water is distributed again to
the series of vertical sectional headers at the
rear, through which the passage occurs in an
uninterrupted downward course. 'The en-
larged volume of the sections D reduces the
velocity of the water while passing through
them, and as portions of the currents are de-
livered upward from the rear headers through
the inclined tubes A leading from them the
retained portions of water permit the gravi-
tation of impurities held in mechanical sus-
pension therein and precipitate them down-
ward from one section to another until the
chambered portion of the mud-drum 1s
reached, when, owing to the greatly-increased
volume therein, the separation of sediment 1s
rendered complete, settling to the bottom of
the drum, and being removed from time to
time in the ordinary manner—as, for exams-
ple, through an outlet-pipe ¢, having a suifa-
ble blow-off cock é’.

It is of course essential that as little ob-

‘dent to rapid circulation.
are clamped together are packed with suit-

struction as possible should be offered to the
passage through the sections and return-bends

of the headers., o insure this the parts are
to be constructed in detail, as illustrated In

Figs. 4 and 5, or 6, in which Fig. 4 is a front -

view of two of the headers D, joined by a
bend C; Fig. 5, asectional view taken in a di-
rection longitudinal with the tubes and in the
line z « of Fig. 4, and Fig. 6 a similar view of
a modified constiruction of the clamping-bolts.
The open ends of the connecting-bends C are

“clamped upon the adjacentopenings, by which
communication is established between them

and the interior of the sections D at points
opposite the water-tubes by the bolts d’, Figs.

4 and 5, which pass through the crowns of:

said bends C, and have cap-nuts ¢, that seat
pressure-tight upon the adjacent surfaces of
said crowns. |
The seating surfaces or joints between the
sections D of the headers and the connecting-

bends C are placed at an angle, as shown in.
- Tigs. 5 and 6, and the inclined sides of each

connecting-bend C coincide with the ineclined
ends of the contiguous shells D, whereby the
said joints are brought into position to form
a direct water-course, reducing friction inci-
The openings that

able gaskets or with metal packing-rings g,

such as will render the joints free from leak-

age.

In order to clamp the beveled joints in a
direction parallel with the axes of the open-
ings thereof, I may employ independent bolts
d, as illustrated in Fig. 6, said bolts being co-
incident with the axes of the openings through
which they extend, and being operated inde-
pendently to clamp the connecting-bends
upon their oppositely-beveled seats, the crabs
7, through which the bolts are passed, catch-
ing under the openings of the sections D. 1
prefer, however, to employ the construction
illustrated by Fig. 5,in which the single bolt
d’ is utilized to perform the clamping ot the
joints in a manner equivalent to that afore-
said. The bolt d’ passes through a hollow
core, as, integral with the connecting-bend C,
anditterminates with an anchor-shaped head
72 which presents diverging inclined faces,that
engage with corresponding converging in-
clined faces, projecting upontheadjacent ex-
terior margins of the separate sections D, be-
tween whichtheboltd’ extends. The clamping
of the nut a will thereby draw in a direction
axial to the bolt, and simultaneously draw

the adjacent sections D together in a direc-

tion at right angles to the axis of the bolt,
producing compression in lines correspond-
ing with the axes of the oppositely-inclined
openings composing the joints.

The sections D of the headers are provided

with squared flanges k, by means of which

theyare built upon oneanother and the draft-
passages separated from the interior cham-
bers at the ends of the structure. The mar-
gins of the squared flanges & are constructed
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to stand at anangle to the lines of inclination |

of the sections D, whereby the same are sus-
tained at the desired position of inclination.
In Fig. 7 isrepresented the means by which
the lowermost tubes, which are the most ex-
posed to the fire, are suspended at or near
their centers fromthose above, which areless
exposed to the heat, and consequently less
liable to flexure. The bri dge-block G,
coneems those parts above the dotted lme
y" ', is of the ordinary construction—that is
to say, composed of two coincident flanged
plates, the inner sides of which are formed
with coincident recesses or semicircular ecavi-
ties, which, when the parts are clamped in
position about tubes A, extending through
each of the cavities, attach the bridge~bloeks

to said tubes, the two parts being held to-

gether by a bolt and nut. m, easily inserted
through the open side of the device. I add
to the parts just referred to and illustrated
in that portion of Kig. 7 above the dotted
line 4" ¢4’ a hanger ¢’, recessed at n, and
provided with a cap »/, bolted thereto, as
shown at n'/, this hanger being constructed
to receive and sustain a lower tube passed
through the socket or bearing provided by

- the coincident halves of the cavity n, the

30

part above the dotted line %" 3’ bemg at-

tached, say, to the second and third from the

| bottom of the tubes A. The said lower ttibe is
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portionate loss of efficiency.

thus suspended and firmly held from above,
each of the tubes of the bottom horizontal
cross - series being likewise provided for
throughout the width of the boiler.

By the, practice heretofore a prolonged
and indirect course of the flow of water oc-
curs between the period of ifs exposure to
maximum heat within the inclined tubes A
and the period at which the steam is sepa-
rated within the steam-drum, involving a pro-
By the herun—
deseribed direct water-course connection of
the headers the flowage is substantially in a
direct and uninterrupted line from the ends
of the inclined tubes to the steam-drum, ad-
mitting of an increased velocity of circula-
tiomn.

I therefore claim as my inventioi—

. The herein-described sectional header,
adapted to connect staggered tubes of a water-
tube boiler in a single vertical series, as de-
scribed, said header consisting of a series of
inclined sections or units that receive the
tubes, and a series of oppositely-inelined con-
necting-bends that connect the adjacent ends
of said sections or units at points opposite the
entrance thereto of the said tubes, said in-
clined sections and oppositely-inclined con-
necting-bends being united by seating sur-
faces or joints that lie in planes at the de-
scribed opposite angles to the axes of the
boiler-tubes connected to said sections, where-
by a substantially straight-way vermeal was
ier -course 18 obtained,

as by a cap n’

. In a sectional header adapted to connect
Sta oered boiler-tubes, the combination, with
the series of inciined sections thereof and op-

postitely-inclined connecting-bends that are

united to said sections by seating surfaces or
joints at angles to each other, as deseribed, of
clamping-bolts extending through the crowns
oi said connecting-bends to and between ad-
jacentportions of said sections provided with
lugs, said bolts having anchor-shaped heads
that act upon said luws with acting-surfaces
that are convergent in “the direction of draft
of said bolts, whel*eby the contraction of the
sald seating -surfaces 13 effected in cirec-

tions pgbrallel with the axes of the opemnﬂ*s
thereof.

3. The combination, with the inclined wa-
ter-tubes of a water-tube boiler and the ver-

tical headers connecting the ends thereof, of

amud-drom interposed and directly connected
‘between the lower ends of the bottom series
of said inclined water-tubes and the lower.

ends of their adjacent headers.

4. T'he herein-deseribed mud-drum, having
a ¢chambered upper portion or series of eham--

bered portions adapted to receive and inter-

cept the ends of the bottom series of inclined

water-tubes of a water-tube boiler and the

terminal openings of an adjacent series of.

95
delivered to bottom series of said tubes, said.

headers, through which water-circulation is

chambered upper portion or portions of the

drum opening vertically to the lower or main_

portion of the druwm to permit the gravita-
tion therein of the heavier water impurities.

5. In a water-tube steam-boiler, the combi-
nation, with the inclined water - tubes, the
secftional headers having sections adapted to

connect the ends of said tubes in pairs, and
the connecting-bendsadapted to connect said
sections in vertical series, of a mud -drum

having a chamber or series of chambers in
1ts upper portion adapted to connect with a
terminal series of eonnecting-bends of sec-
tional headers at the rear of the boiler, a
terminal series of semi-sections of said sec-

tional headers at the front of the boiler, lo-

cated opposite said drum-chambers, and a
bottom geries of inclined water-tubes con-
necting between the drum-chambers and the
corresponding series of gemi-sections adapted
to eftect a pornon of the circulation through
the drum. :

6. In a water- tube boiler, the sectional
bridge-block, as G’, composed of half - sec-
tions that embrace the Wﬂtel;‘-tubES by pairs,
one section whereof, as ¢, is downwardly
elongated to form a hanger that is adapted,
, 1o 0111])1*‘10@ a third tube and
to retain the Sams with reference to the ad-
jacent tubes above, as set forth.

AMASA W’"OR"J‘]IIN(}'I‘ON

Witngsseﬁ
CHAS. V. FORBES,
R, SOLLANO.

&9

75

Q0

100

105

110

115

L20

125




	Drawings
	Front Page
	Specification
	Claims

