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STEAM -BOILER.

No. 678,747.. Patented Mar. 16, 1897.
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To all wham it ‘nm,y concern.:

Be it known that I, JouN J. IIOGAI\T a citi-'

-zen of the United States, residing at Mlddle-' |

. town, Orange county, New York have in-

_ 5 vented certain new and useful Improvements _'
-------------------------------- _--------:r-n—----Steam—Boﬂers fully-deséribed-and-repre--|-
- sented in the following specification and the
accompanymﬂ* dmwmfrs fmmmn' a part of

. the same. R
m | Th1s 1nvent10n relates to that cla,ss of bml—

ers in which a horizontal steam-drum in the

upper part of ‘the boiler is connected by wa-

ter-tubes Wlth a distributing-drum adjacent
- to the fire-grale; and the mventlon consists
I5 partly in means for improving the distribu-
tion of the heat and its absorption: hy the
tubes and partly in means for preserving a.
“proper movement of the water within the dlS-

“tributing-drum.
20
ﬂ ence to the aunexed drawihgs, in which—

Figure1is anend elevatlon Wlth the ne&rer |
| Wall of the boiler-casing removed. Fig. 2 is

- .a SIde elevation of the 1.)01101 with the smoke-
25 pipe attached and the supports beneath the
“distributing-drum omitted. Fig. 3 is a plan

.11 8ection upon.line 3.3 in 1* ig. 1, and Fig, 4

. isa horizontal section of one of the dl%ub
- 30 uting-drums on line 4 £ in Fig. 1.

A deswnates the &temn-(hum and-i3 the

~C. Eachdistr 1b11L11w-(11 um isconnected with
*_'35 the steam-drum-Dy. th ce groups of tubes ¢ b
¢, which are extended from separate longitu-
- dinal portions of the dlstrlbutmg-drum to
separate longitudinal portions of the steams-
drum.: " The casing J incloses the boiler adja-

‘grate, and upwardly to the bottom of the

. greatest heat of the firve.
artitions e and £ are extended upwm d and

- downward, respeetively, fromn the distribut-
50 mg and. btea?m drums longitudinally of the
bmlu between the groups of tubes «, b, and

f, founm ki dGSLeudmﬂ' ﬂue I

BE

Of the bmlel with the casing mld water-tubes

| ;46. cent to the outer groups -of tubes, and the
tubes of the inner group are projected in- |
watdly from the distributing-drum, over the

- steam-drum and conduct the. ascending cur-
45 1entbet cen: suehdmmsthroufrhthe fuma(,&
~and {ire-box, as they. are’ e\posed to the |

The mventmn will be 1111(1@151300(1 by refer- |

dlbtllblltln“‘-(h nms, of which tuo e shmm |
‘at opposite s1des of the arate M and furnace

{m(l an as- |

‘wastéful radiation of heat. _
‘sloped inwardly and u pwardly from thedrums 60
| B to the bottom of the fire-box D, and a wall -
| K, of refractory material, liké fire- brick, is
arranged in the furnace to absorb the heat of
the fuel and is formed upon its upper side:

‘greatest heat of the five.

'-whu;h prevail at any given time.

‘aseending current wluch rises’ w 11}1111 the
_]mttcl tubes - |

-inlets fmm siteh gr oups of tubcs, and ih some
cases the descendmw water-tubes have been-

ig liable t6 drive the water upwm d within the

rents; and ‘the prop,
tubes is-thusimpeded.

cen’dmg 'ﬂue 'F An opemnﬁ"G' 'e-xten'ds; ﬁ'om '
the upper -end 0f the ascendmg ﬂue to the

elumney I

f 58
The tubés ¢ are preferably a,rranged as

lshown in ‘Figs. 1 and 3, to form a close wall
0f Water—tubes """ next- the ca,snlﬂ' 1o~ preveﬂt -------------- S

A

The tubes a are

with inclined surfaces adapted to radiate heat 6 5 '

|.directly to the lower parts of the tubes a.
Tire-doors L are shown in Fig. 1 for introdues
‘ing fuel to the furnace at 0pp031te sides of

| ',‘the wall K, and the same is thus heated by .
‘the beds of fuel at its adjacent sides and op- 70

erates powerfully to convey suech heat in-‘the
most effeéctive mannel to the asoendmﬂwater-_ .
tubes. . - o
The tubes a. are valously e\:posed to the o
The tubes ¢ are ex- 75
posed to the gases only after their heat has
been chiefly abstmcted ‘while the tubes b,

which pass through the intermediate flues E,
-are at an 1ntermed1.:1te temperature.
‘tubes. « thus provide effectively for the as-

The
8o
cending current of fluid and the tubes ¢ for

‘the deseendmn* current, while the tubes b are |
“adapted to wnduct the fluid either upward

or dow nw.;ud, according to the eondltmns N

T'he water-tubes most remote from the ﬁr

“are’ commonly used to convey to the d:stub i
‘uting-drum the descending current of fluid;. .

from which drum the water is qupphed to the"_ | ”
. 90‘ |

Heretofore - é,‘ gu.-n'd or partition has been R
extended a part of the way downward within
the top of the descending drum, between the

95

projected downward w1bhm the distributing-
drum; buf where the distributing-drum is ex-
posed tothe directheatof the ﬁre {he ebulition
100

tubes whick are proyided for downward cur-
er c;reuhtldn 1.1311:]1111 the

Hh-

In the pl ewnt mvf}ntldn I mn (*Ifﬂ.bl(}d tO‘ -
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utilize the direct heat of the fire upon the | ber of fuel-doors may b‘é used,; with radiating-

distributing-drum and to maintain the de-
sired movement of the water-currents by ex-
tending a complete partition ¢ longitudinally
within the distributing-drum nearly to its op-
posite ends and introducing the descending
current of fiuid upon the rear or colder side
of such partition. DBy this construction the
water upon the front side only of the parti-
tion receives the heat of the fire, and the out-
lets of the descending currents are protected
from the rising current of fluid, which is di-

verted by the partition wholly into the tubes

provided for the ascending current, as indi-
cated by the arrows ¢ in Fig. 1. o
The spaces i shown in Fig. 4 at the ends of

- the partition g afford a free communication

20

30

- 40

55

from the rear to the front side of the same.

The operation of the construction is as fol-

lows: The heat of the fuel is absorbed partly
by the wall K and radiated to the tubes a,
while the heated gases which rise through the

‘furnace, as indicated by arrows [ in Fig. 1,

enter the upper ends of the flues E, as indi-
cated by the arrows m in Figs. 1 and 2, and

pass from the bottom of the same into the

flues I, as indicated by arrows 7, escaping
{inally to the chimney I by the flue-openings

G, as indicated by the arrows o in the same
figures. The water and steam rise in the
tubes a and are scparated in the drum A,
where the water-line 2 is indicated. Such
separated water descends constantly through
the tubes ¢, entering the drums I3 upon the
outer side of the partition ¢, as indicated by
the arrows p in Ifigs. 1 and 2, the shell of the

drum being broken away at one end to ex-

pose the partition and inlets from the tubes c.
The water received upon therear side of the

partition passes freely through the passages

i at the ends of the partition, as shown by the
arrows u In IFigs. 2'and 4, and thus replaces
that which enters the asecending tubes, the
lower ends of which are indicated in TFig. 4.
When the fire is sufficiently hot to generate
steam in the tubes b within the intermediate

flue K, the current passes upwardly in such.
tubes, but when the heat generates steam in.

the tubes a only the tubes & carry a descend-
ing current like the tubes ¢, which entors the
tubes a,as shown by arrows #'in Fig. 1.

ter-line of the boiler to discharge their steam
without obstruction, but the tubes b are ex-
tended upward a part only of the way to the
water-line, that they may carry a downward
current when required. Theaboveisthenor-

. mal action when the fire is in operation, but
& direct draft to the chimney may be secured

when kindling the fire by a passage G/, leading
from the fire-chamber D into the breeching 11,

with a damper NpIigs. 1 and 2, to open the

- same when required. -

‘The furnace is shown with two grates and
fuel-doors I. and one radiating - wall X, lo-

cated hetween the same; butitis obvious that

in boilers of large proportions a greater num-

a8 shown herein.

The
tubes a are extended upward above the wa-

walls between the adjacent doors. |
The invention may obviously be practiced

with a single distributing-drum arranged at

onesideof the grate,with thesteam-drumover
the grate, by arranging the boiler-casing to

form one side of the fire-box and furnace. |

Three longitudinal groups of tubes a, b, and

| ¢ would be employed in such case, the same
as are described herein, and the partitions ¢
and f would furnish the double return-flues,
which would be connected with the chimney

by outlet G from the top of the ascending flue,
A damper /' may be in-
serted 1n the ascending flue F, as shown in
Fig. 1, or in the smoke-outlet G to cheek the
draft when desired, and thus retain the'prod-
ucts of combustion for a longer time in ‘¢on-
tact with the tubes. IR
The partition g extended from the topto the
bottom of the distributing-drum, with pas-
sages hat one or both ends, is adapted toper-
form the function desceribed herein in an

75
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y 90

type of boiler where ascending and descend- -

ing tubes arcarranged in longitudinal groups

and connected with longitudinal portions of
the distributing-drum, so that the partition
can be inserted between their inlets. It thus
serves to separate the ascending and descend-
ing currents within the distributing-drum and
secures & much more rapid and perfect circu-
lation of the fluid. . . - |

Iaving thus set forth the nature of my in-
vention, what I claim herein is—

1. In a boiler, the combination, with a
steam-drum sustained above the fire-grate,
with distributing-drum at the side of the

‘grate, of groups of water-tubes forming as-

cending and deseending channels for the wa-
ter, and connegted with separate longitudinal
portions of the distributing-drum, and a par-

tition extended from side to side of the dis-

tributing-drum betwcen the mouths of the as-
cending and descending tubes, and arranged

with passages 2 between the ends of the par-

95

100

10§

IIO

tition and the heads of the drum, the whole

arranged and operated as and for the purpose
set forth. . - T

2. In a boiler, the combination, with a
steam-drum sustained above the firc-grate,
with distributing-drum at the Sigc.-‘ of the
agrate, of three groups of water-tubescextended
from separate longitudinal portions of the

distributing-dram to separate lorigitudinal
portions of the steam-drum, substantially as
sct forth,a casinginclosing the boiler ad jacent:

to the outer groups of tubes, the partitions e
and f extended upward and downward longi-
tudinally of the boiler between the groups of
tubes to produce descending and ascending
smoke-(lues, a fire-box over the grate, and the
outer flue having the chimney-opening G at
the top, as and for the purpose set forth.

5. In a boiler, the combination, with a

115
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steam-drum sustained above the fire-grate, -

with distributing- drum at the side of the
i grate, of threc groups of water-tubes connect-
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| 1110* the steam and dlstnbutmo' drums and ar-

¥

IO

ranged substantially as set forth acasingin-
fclosmﬂ' the boiler adjacent to the outel groups
of tubes, and the partitions f
reSpectwely downward and upward from the |

steam and distributing drums between the

ogroups of tubes and producmg descending

and ascending smoke-flues, a fire-box overthe
orate, the breeching Il Wlth flue-openings’ &
and G’ connecting the ascending flue and the

~ fire-box 1espectwely with the breechmg, and

the dampers N and f’ applied to such open-

 ings, the whole arranged and oper dted sub-

20

_substantml]y as set f01 th, a casmﬂ' mclosmn' |

btantla,lly as herein set forth.
4. In a Qoiler, the combination, with a
steam-drum sustained above the fire- grate,

with distributing-drums at the opposite sides -

of the grate, of three longitudinal groups of

| wa;terntubes connecting each of the distribut-

ing-drums with the steam-drum, and arranged

and e extended.

; ‘the boiler ad,]acent to the outer groups of

tubes, the partitions e and fextended respec-

twely upward and downward from the steam

and distributing drums between the groups

of tubes, and produemﬂ' descending and as-

2.5 |

cending smoke-flues, a fire-boxover the grate, -

a breechmw H with fue- -opening G’ to such’
fire-box, and flue- -openings & from the topsof
‘the %scendmﬂ‘ flues to the said breeching, with
‘dampers N and f’for connecting the fire-box

and the ascending-flue lespectwely with the
bree¢hing, the Whole arranged and opel ated

_subsiamtl&l}y as herein set forth.

In,; te;stmlony whereof 1 have hereunm set
--'my Kand in the pr esence of two subscllbmﬂ" ..

mtnessec;
: JOIIN J. I’-IOGAH;-_;
Wituesses:
- Epw. F. KINSEY.
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