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To all whom it may concern.
Be it known that I, AMASA WORTHINGTON,
a citizen of the United States, residing at the

city of Brooklyn, county of Kings, and State

of New York, have invented certain new and
usetul Improvements in -Sectional Yater-
Tube Steam-DBoilers, of which the following 1s
a specification.

The object of my invention is to promote
rapid and direct circulation, and thereby
ferent parts of
the boiler, to avoid conflicting currents in the
water-circulation, and to obtain compactness
of structure.

My invention consists in a structure com-
posed of oppositely-inclined single vertical
series of water-tubes which are interlocked,
the lower ends connecting by means of head-
ers with the water-drums and the upper ends
connecting by means of separate beaders
with the steam drum or drums above the
tubes. |

My invention also consists in certain details
of construction applicable to the present
structure. | |

Referring to the accompanying drawings,
in which like reference-letters indicate cor-

responding parts throughout, Figure 1 18 a

transverse section on the linex x, Kig. 2; Ifig.
2, a side view of Fig. 1, partly in section on
the line v vy, FKig. 1, and partly viewed e€x-
terior to the line 7 # and within the line ¥ z.
Fig. 3 is a transverse section of “a modifica-
tion, and Fig. 4 a partial side elevation of
Fig. 3; Figs. 5 to 8, inclusive, are detall views
hereinafter more fully referred to,showing a
manner of constructing the headers.

In Figs. 1 and 2, A is the steam and water
drum.

B B are the water-diums, and C € C C the
water-legs or downflow-pipes—I{our in num-
ber—connecting the water-space of the steam
and water drum at either end with the re-
spective ends of the water-drums b B. T'he
water-drums also serve as repositories for
sediment, and may be provided with usual
suitable blow-off cocks for the removal of
such sediment. |

D D’ D?D?*are the water-tube headers, Into

which the ends of the water-tubes  are ex-
panded. The headers D D’ at opposite sides
of the boiler, pertaining to the oneinclination

of tubes, lie in common transverse planes,
while the headers D?® D% pertaining to the
oppositely-inclined tubes, lie in alternate or
intervening transverse planes, so that the ad-
jacent abutting ends of the headers break
joints, as seen in Fig. 2. The ends D* D* of
the headers D D?are connectedindependently
with the steam-drum A at or near the water
level by series of connecting-tubes e, while
the ends D’ D* of the headers D’ D® have
independent communication with the water-
drums B by means of connecting-nipples f.

The headers D D?* are provided with hand-
holes &, having cap-nuts, such as more fully
shown in Figs. 5and 6, and these are located

opposite each tube to afford access for clean-

ing, while similar hand-holes are provided to
the headers D’ D? at less frequent intervals
sufficient for the discharge of material cleaned
from the tubes d.

Opposite the entrance of the connecting-
tubes e to the drum A and within the same
are provided deflecting shields or partitions ¢,
swinging on hinges at . An opening is left
above the shields 7 sufficient for the issue of
steam to the steam-space of the drum, while
the inclined and yielding surfaces of the
shields which are freely suspended serve to
direct the general current downward into the
water-space, preventing any water that is en-
trained with. the steam being thrown upward
toward the point of delivery. o

The interspaces between the headerswhich
appear in Fig. 2 are filled with suitable fire-
brick or other refractory filling, such as to
form complete walls at the sides of the fur-

‘nace and draft-passage above.

The fire-grate F and furnace E extend the
entire length of the boilerin the presentillus-
tration, the fire-doors G G” being located at
one or both ends. |

The construction of the furnace may be
modified in various ways, such as may be
found expedient in different sizes of the gen-
erator or location of the same.

The fire-grate is supported upon a frame1l,
bolted to the headers D’ D? by bolts n, or
otherwise suitably secured in the cradle
formed by the converging headers.

I is a reflecting or radiating crown pro-

vided to the furnace to intensify combustion,

and also to delay the gases until perfectigni-
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‘tion is: effeeted

‘structure s eouﬁued by the hood K, formma
a_, draft—pasmﬂ'e toward the smokewﬂu@ P

The upper portion of the

T'he headers 1‘epLesented in Kigs. 1 and

dr'e constructed as appears in houzonml CrOSS-
| seehon in Ifig. 5 or in vertical section in Fig.

The cap- nuts 7 it upon the beveled qea&se

; of the apertures ‘being sm*ewed 1:0 ’rhe &,hank;
=0ft11eyokep SRS |

SRR
the header which is formed by
single Lube into the desired form and uniting
the intermediate portion by means of rwets
| Flg § illustrates a similar manner of formmﬂ'
~any desired number of such headers by the

TFig. 7 11111%1’*&13@5 a doubie Lonstmetwn ofé
collapsing a

o ~uniting of corrugated sheets of metal M N

by means of rivets. ;
o composes a compie‘te wall, andin thisinstance |
. the fire-brick filling herembefore referred to {

- 2@ between the headers may be dispensed with.

. ever, passing throuﬂ'h the drums B B, as in |

The drums BB
are connected by cross-tubes L, which serve |
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The latter construetion

‘T'he essential feature of -difference in the

earrymﬂ* out of my invention (illustrated in
Figs. 3 and 4) consists in the substitution for

gthe downflow . water-legs C C :of the up
tubes d’ d’ of

per

ers D’ D3 The drums B Bin this. instance,

bemﬂ* loeated in a direct vertical line beneath | one or more of such series together and with

. a dawnwm'd current in the headers D’ D% ac- |

the first instance desemhed

as grate-supporters, and which virtually unite
the drums B B into a single water-chamber.
In other respects the form of the apparatus

~illustrated in Figs. 3and 4 corresponds to that

1llustrated in I‘ws 1 and 2, it being immate-

‘rial whether the headers be 111(311116(] Or Ver-

tical. -

The vertical headers in I 188, o and 4 are of
peculiar construction, each consmtmﬂ* of a
vertical central tube » and a series of obhque

pockets s s at each side thereof, being com-

posed of an integral piece. A double series
of tubes are thereby expanded into the in-
clined apertures of the pockets communieat-
ing in common with the central tube ». This
.feature of construction of the headersI claim
as a part of the subject-matter of a separate
patent application to be filed.

It is to be remarked that the vertical head-
ers are provided with flanges 1, whereby their
edges may be united to form a continuous
mll or whereby a suitable fire-brick filling
may be sustained between them. Plates v
are also provided in the construction of Figs.
3 and 4 to close the combustion-space.

In the operation of my invention the circu-

- each series, which tubes d’ d’
. are connected dn'eetly to the lower portion of |
. the water-space in the: steam-drum, and act
oas dmmﬂ@%plpes, equivalent in functwn to échambersﬁ lower water-chambers parallel to
NEEERE the pipes CC. The downward current Is dis- |

424,528

eral sections of the generator.

By means of the diverg ent &nd converﬂ‘ent

among the tubes where the volume: of the
;ehamber 18 greatest, the draft: subseq_uently?
having an :-1{3(36161*&‘&3@(1 eduction as th(—; t.ﬂ.,.ta,se'%i
éme cooled and the space 0011131 actsﬁ SRR

I claim as my invention— =

1. The combination, in a %eatmﬂal stemn-é
§0Q1161‘£Lt01‘ of a steam ehamber or chambers,
| & water Ghambef or chambers below the 1evel; EEER
thereof, interlocked series of oppositely-in- =
{ elined water- tubes, and separate headers con- ==
{ necting the same at their upper and lower SEE
| ends, reqpeetwely with tlle sm:d steam and:
:‘Waterchambers_......-;. . - SRR
2. 'The combination, in a seetwna-l stemn-?
@mnemtor of an upper steam chamber or = '

| said upper steam chamber or chambers, an = =

tributed over the lowermost ends of the re- | interlocked assemblage of oppositely-inclined

. mammﬂ series of tubes d d within the head- |

connecting the said upper steam chamber or

‘Thedirections
of the currents are opposlte in theirindepend-
ent courses, thereby equalizing the absorption 70
of calorie,: and due to the peculla,f arrange-
mentof thetubesI obtain the maximume SEEEEEEE
of the furnace before the hedt hac; become re-
;dueedbyalenﬂ*pa;sqae | SRR R

fect

| 75
fsha,pe of the OOlIlbUSthH-Sp&CG 1"epresented i
F¥ig. 11 obtain an enlarged combustion-space = =+
;abwze; the grate in. pmport-ioné to the grate- = = @
surface and a slow passage of the hot gases: 8 SEEEEEES

o

90

| single vertical series of water-tubes, headers
; ieonnectnw the upper ends of each: member of
160
| the said steam chamber or cha,mbers headers
35 cumulate the sediment which is thrown down |
... ..orgrayvitates into them, and may: be: blown

BN off fmm time to time, the cireulation not, how- éwaterﬂclmmberb and the downflow-pipes C, N

105

| connecting the lower ends of one or more of =
| such series together and with the said lower = '

chambers w1th the gaid lower water-chambers.

3. The combination, in a sectional steam-
genérator; of a 1011011,116[111&1 steam and water
dmm pa,rallel water-drums below the level
of the same, oppositely-inclined single verti-
cal series of water-tubes 111Lerlockmw in suc-

1TIO

cessive vertical planes transverse to the faid

drums, and headers connecting the upper and

' lower ends of each such series mdependently

and respectively with the said steam and wa-
ter drum and the said water-drums. |

4, The combination, in a sectional steam-
generator, of a longitudinal steam and water
drum above the furnace, parallel water-drums
below the sides of the furlmee, oppositely-in-
clined single vertical series of water-tubes in-

115

120

terlockmg in successive vertical planes trans-

verse to the said drums, and headers con-
necting to the upper ends of the tubes ex-
tended in said vertical planes to connect with

the sides of the steam and water drum, and

25

headers connecting to the loyer ends of the

tubes extended in said vertical planes to form
the side walls of the furnaee and connect with
the water-drums.

5. The combination, w1th series of water-
tubeslyingin vertical planes, of headers com-
posed of vertically-corrngated sheets of metal

ldtTOH OCCUTS independently through the sev- | 'rmlted between each said vertical planes of

130
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the series, in the form substantially as speci-
fied, having vertical water-channels and com-
‘posing a continuous wall.
6. The combination, with the steam and wa-
5 ter drum of a water-tube boiler, of the de-
flecting-plates suspended from hinges and lo-
cated within the drum opposite the steam-in-
duction tubes, said plate beinginclined toward

' the bottom of the drum and having a steam-
passage above the portion which 1is inclined, 10
for the purposes set forth.

AMASA WORTHINGTON.

Witnesses:
I. F. PARKER,

CHAS. HANIMANN.
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