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10 all whom it may concer: closing furnace 1 ean be of metal with refrac-
Beitknown thatI, JOoEN P. SIMMONS, a citi- | tory lining where exposed to high tempera-
zén of the United States, residing at San Fran- | ture or can be of masonry when the welight, 55

cisco, county of San Francisco and State of | room,and othercircumstances permit. 2rep-

5 California,haveinvented certainnew and use- | resents refractory covering-plates, and 6 a de-
ful Improvements in Steam-Boilers; and I flecting-plate, between the series of generat-
hereby declare the following to bea full, clear, | ing-tubes 3 and 4. 7and 8 are steam-drums
and exact description of the same, reference preferably set transversely, as shown in the 6o

~ being had to the accompanying drawings, | drawings, but in the case of narrow boilers
1o forming a part of this specification. can be disposed longitudinally. 9 is a sedi-
This invention relates to certain improve- | ment or mud drum, and 10 the chimney, with
ments in steam-generating apparatus of the | the usual breeching or collecting chamber 11
type known as ‘‘water-tube” boilers. | at the bottom. | _ 65
My improvements consist in a disposition Referring to Ifigs. I, II, and III, 12 and 13
15 and construction of parts consisting, essen- | are front and rear combining chambers or
tially, of two or more groups of generating- { headers. The frontones, 13, are preferably in
tubes having alternately-oppositeinclination, | sections and of sinuous form, as shownin Fig.
superimposed and provided with the usual | II, and are connected by the nipples 45 to the 7o
header connections that permita continuous | drum 7. The rear combining chambers or
20 circulation right and left through the groups | headers 13 are connected, respectively, to the
of tubes; also provides for their full exposure | steam-drum 8 and sediment-drum 9 by nip-
to the furnace-heat. - ples 16, as-shown in Ifig. I, and the cycle of |
Theobject of myinventionistoobtain with- | circulation is completed by the pipes 14 and &
in a limited length and in a compact space an | 15, that connect the drums 7 and 8, as seen in
25 extensive heating-surface; also to apply the | Fig. I. 17 is the fire-door, 18 the grates, and
hot gases of combustion thronghout the whole | 19 the bridge-wall, all of the usual construc-
offectiverange of the tubes,and to attain other | tion and not requiring aescription. Thefront
useful results of a constructive and operative | combining chamber or header 12 (shown in 8o
nature that will be hereinafter explained by | Fig. IV) is made slightly angularin a vertical
30 the aid of the drawings herewith, forming a | plane, so its face will be normal to the lines
part of this specification. | | of the generating-tubes 3 and 4, other reverse--
Referring to the drawings, Figure 1 is aside | bends being required when a boiler has more
elevation, mainly in section, of a steam-gen- | than two groupsof tubes. The front wall 30 85
eratorembodyingmyimprovementsarranged | of this chamber 12 is supported by stays in
35 for land or stationary purposes. Fig.II is a | the usnal manner and is provided with hand-
partial front view of Fig. I. Fig. IIIis a par- | hole plates 31to permit access to the ends of
tial rear viewof Fig.I. Fig. IV isa side ele- | the tubes 8 and 4. At the rear end of the
vation of a steam-generator of the same type | boiler and from each end of the drum 8 are %o
arranged for marine purposes and occupying | downtake-pipes 20, connecting to the drum 9,
40 less space than the one shown in the previous | providing for the downflow of water that cir-
figures. Fig.V isa partial front view of Fig. | culates through or is converted to steam in
1V, and Fig. VIis a partial rear view of the | the tubes 3and 4, such as is not evaporated
Same. o ascending to the drums 7 and 8, where the ¢s
1o attain the required range of the fire or | water-level is maintained by the pipe 15.
45 hot gases and their efficient application with- Referring next to Figs. IV, V,and VI, rep-
in a limited space and at the same time secure | resenting a marine modification of my im-
the required slope to cause circulation and a | proved steam-generator,the cross steam-drum
free flow of the water and steam, I dispose the | 7 and the two rear drums 22 23 are provided 100
parts as now to be referred to, like numerals | with concave or inwardly-curved heads and
50 of reference being applied to corresponding | are thus made short enough so the lateral
parts in the several figures of the drawings. | width of the structure will not much exceed
Referring first to FFigs. I, II, and ITT, the in- | that of the furnacel. Thereardrums 22 and
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the nipples 24.

23 serve as combining chambers or headers

for the generating-tubes 3 and 4 and are con-
nected by nipples 24, so the top one, 22, acts
in part as a steam-chamber and the bottom

one, 23, as a sediment or mud drum, to which
a blow-off pipe 25 connects. These drums 22

and 23 are made of segmental form in eross-
section, as shown in Fig. 1V, the flat sides be-
ing stayed by the tubes 3 and 4, that at the
front connect to the chamber or header 12,
which is, however, in this case a single oblong
chamber attached directly to the drum 7.
Supply-water can be furnished at any con-
venlient part of the boiler, preferably where

the heat is least intense, as in the drums 9 or
23. 2718 the water-gage, and 28 a stand tore-

ceive a steam - pipe, safety-valve, and the
usual fittings. |

“In operating the lower group of tubes 4 re-
celve the mostintense heat, and steam gener-
ated therein causes a rapid flow toward the
frontcombining-chambers12. Inthese cham-
bers the steam formed in the tubes 4 rises di-
rectly into the drum 7, and. the water not
evaporated passes intothe uppergroupof gen-
erating-tubes 3, where it isfurther converted
to steam, that rises through the chambers 13
in Fig. I or the nipples 24 in Fig. IV and en-

- ters the drums 8 or 22 and passes through the
pipes 14 or 26 to the steam-drums7, while the

circulating water flows down the pipes 20 or
In thismanneritwill be seen

that the length of the generating-tubes 3and |

704,588

| 4 is divided in two parts, or if three groups of

tubes were used they would be divided into 35

one-third the length required bysingle or con-
tinuous tubes of equal length and the whole
structure be shortened accordingly, and that
1Is so 1f some arrangement of the generat-

steam and guards against the complete evapo-
ration of the water in these tubes when ex-
posed to intense heat and circulationisrapid.

Having thus explained the nature and ob-

Jects of my invention and the manner of its
i application in practice, what I claim asnew,

and desire to secure by Letters Patent, 1s—

- In a steam-generator, aninclosing furnace,
a header arranged at the front end thereof,

and two headers, one above the other, ar-
ranged at the rear end thereof, superimposed
groups of generating-tubeslongitudinally ar-

ranged in said furnace and connecting said
headers, said groups being set at oppositely-
sloping angles, and steam-drums arranged at
opposite ends of said furnace, directly con-
nected with said headers at the water-spaces

of said drums, substantially as specified.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

JOHN P. SIMMONS.

' Witnesses:
ALFRED A. ENQUIST,
P. W. J. LANDER.
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