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UNITED STATES

PaTENT OFFICE,

ALBERT W. MORRELL, OF ST. FLOUIS, MISSOURI, ASSIGNOR OF ONE-HALF

TO JOIIN O’BRIEN, OF' SAME PLACE,

STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No. 559,741, dated May 5, 1896.
Application filed May 13,1895, Serial No. 549,096, (No model,)

To all whom it may concern:

Be it known that I, ALBERT W. MORRELL,
of the city of Sf. Louis, in the State of Dis-
souri, have invented a certain new and use-
ful Improvement in Steam-Boilers, of which
the following is a full, clear, and exact de-
seription, reference being had to the aceom-
panying drawings, forming a part of this
specification.

My invention relates to certain improve-
ments in boilers for generating steam, my ob-
ject being to construct such a device as will
produce a maximum amount of steam to a
given amount of fuel.

My invention consists in features of nov-

-elty hereinafter fully described, and pointed

out in the claims.

Figurelisavertical section of the furnace-
walls, taken on line I I, Fig. IV, the parts
within the furnace being shown in elevation.
Fig. 1T is an enlarged transverse section of
the feed-water heater and purifier.
is an enlarged detail vertical section of one
of the large descending pipes of the boiler.
Trig. IV is a front elevation, the furnace-set-
ting being shown in section. F¥ig. Vis a de-
tail sectional view showing my improvement
applied to an updrafi-furnace.

Referring to the drawings, 1 represents the
walls of the furnace; 2, the bridge-wall; 3,
the lower grate-bars, and 4 the water-tube
grate-bars of a downdraft-furnace, these wa-
ter-tubes communieating at one end with a
manifold 5 and at the other end with a mani-
fold 6. These parts are of ordinary construe-
tion.

7 represents a feed-water purifier, consist-
ing of a drum within which are a number of
removable pans 8, supported on ledges 9, so
that they can be readily removed through the
manholes 10 of the drum for the purpose of
cleaning them.

11 is the supply-pipe, and water entering
therethrough is discharged into the upper
pan of the series and runs from one pan to
another until it is discharged into the lower
partof the drum, from whereit passes through
descending tubes 12 into a lower water-drum
18, preferably located behind the bridge-wall
of the furnace, as shown in ¥ig. I. Located
in the lower part of the drum of thefeed-wa-

Fig. ITL

ter purifier is a perforated plate 14, supported
on legs 15. (See Fig.I1.) The object of this
perforated plate is to support nipples or short
sections of pipe 16, placed over the upper
ends of the tubes 12, for the purpose of keep-
ing dirt and sedimentfrom entering the tubes
12 while the Dboileris in use, and there is thus
formed a settling-chamberin the lower part of
the drum of the feed-water purifier to colleet
the sediment, and when it is desired o clean
this drum the perforated plate and thenipple
16 may be withdrawn through the manholes
and the sediment washed out through the
pipes 12-into the drum 13, from where it is
blown out or removed through a clean-out
pipe 17. By using the perforated plate and
the short sections of pipe 16 a sediment-cham-
ber is formed (the perforated plate support-
ing the tubes or nipples) without extending
the tubes 12 a distance info the drum, when
it would be impossible to connect them to the
drum by flaring their inner ends.

The water circulates from the drum 13 up-
wardly through thetubes18and 18*, arranged
within the combustion-chamber of the fur-
nace and communicating at their upper ends
with a steam-drum 19. There is a series of
tubes 18 and a series of tubes 18, the two se-
ries being separated by a fire-clay tiling or
other wall 20, which is preferably supported
by the inner tubes of the series 18* and which
extends from the drom 13 in an inward di-
rection to a point 21 a short distance beneath
the drum 19. Theheatand produets of com-
bustion pass from the fire-box up in front of
the wall or projection 20, as indicated by the
full arrows, Fig. I, coming in contaet with
and heating the pipes 18*. = Reaching the top
of the wall 20, the heat and products of com-
bustion pass downwardly around the tubes
18, this course being induced by a fire-clay
tiling or other suitable wall or projection 22,
extending from the drum 19 downwardly to
a point 23 a short distance above the drum
13. The wall 22 is preferably supported on
the inner tubes of the series 18. Rounding
thelowerend of the wall 22, the heatand prod-
uets of combustion pass upward around the
tubes 12, this course being induced by a fire-
clay tiling or other suitable wall 24, resting
upon the inner tubes of the series 12, this
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2 559,741

wall extending from theback wallof the fur-
nace to a point:25 a short distance beneath
the drum of thefeed-water purifier. . The wa-
ter entering the drum 19 passes in a down-
ward direction through large tubes 26, form-
ing a communication between the drums: 13
and 19 and located: in ‘the:side walls of. the
furnace, as shown in Fig. IV, so as to be out
of contaet with the heat and products of com-

bustion, so that they will be cooler than the:

tubes 18 and 18, thereby causing the water
to descend ‘within them while it rises through
the outer tubes 18 and 18* and thus'a com-
plete and perfect circulation of waterthrough
the tubes is'maintained.

27 represents tubes forming a'eommunica-
tion between the tubes 26-and the manifold
5, these tubes preferably joining with: the
tubes 26 atapointabout midwayof thelength
ofthelatter. ' Aportionofthe water descend-
ing through the tubes 26 enters and passes
through the tubes 27 into the manifold 5, and
for:the purpose of increasing:the circulation
through the tubes 27 I arrange deflectors 28

withinthetubes 26, (see Fig. I11;) which:eurve
inwardly and upwardly from the lower line of

the tubes 27 and extend, preferably, about

half-way across the interior of the tubes 26..
:30represents a manifoldlocated in thefront;

wall of the furnace above the fire-door and
whieh communicates with4he innermanifold

6 of the tubular grate-bars by means of tubes:

31, -extending over the fire-box, and covered

by a-fire-clay tiling or other suitable wall or

protection 32.
38 represents tubes forming a communica-

tion between the manifold 30 and the steam-

drum 19. (See Figs. Tand IV.) The water

passing down through the tubes 27 into the:

manifold 5 passes through the tubes 4, through

the tubes 31, through the manifold 30, and:

through the pipes 33. The tubes 27 are lo-

cated inthe side walls of the furnace, as shown !

in Fig. TV, so that they, like the tubes 26, are

cogler than the tubes 4, 31, and 33, so that a
downward circulation is maintained through .

them and an upward circulation through the
tubes 4, 31, and 33.

In Tig. 'V, I have shown my invention ap-
plied to an ordinary updraft-furnace wherein

the manifold 5 and the tubes 4 are omitted
and the tubes 27.communicate direct with

the inner manifold 6, the arrangement other- -
+wise being:the same as in the otlier construe-

tion.

A-boiler thus constructed has-a high ca-
pacity for gemerating steam compared with
the fuel consumed, asalarge heating-surface
is presented and-a perfect circulation:is main-

‘tained.

36 represents the steam-pipe leading from
the-boiler.

T claim as my invention—

1. In a steam-boiler, the combination of a
feed-water purifier,-a lower drum, tubes lo-
cated within the combustion-chamber of the
furnace and forming ‘a communication be-

1

tween said purifier:and said drum, an upper
drum, tubeslocated within the combustion-
chamber and forming communications be-
tween said ;upper and lower drums, and large
descending tubes located in the walls of the
furnace . and forming communications: be-
tween said upper and lower drums; substan-
tially as set forth.

2.  In a steam-boiler, the combination of a
feed-water purifier; alower drum, descending
water-tubes located within the combustion-
chamber of the furnace and forming commu-
nications betweensaid purifierand drum, an
upper drum, ascending water-tubes: located
within the  eombustion-chamber of the: fur-
nace and forming communications between
said drums, and large descending tubes lo-
eated in the-walls of the fummace and forming
communicationsbetween said drums, said as-
cending tubes being arranged in two series
separated. by a wall or projection: extending
from the lower drum nearly to. the upper
drum, substantially as:and for the purpose
set forth.

3. In a steam-boiler, the combination. of a
feed-water purifier, alower drum, descending
water-tubes located within the ‘combustion-
chamber of the furnace and forming.commu-
nications between said purifierand drom, an
upper drum; ascending water-tubes arranged
in two series within the combustion-chamber
of the furnace and forming communieations
between said drums, large descending tubes
located in-the swalls of the.furnaceand form-

| ing-communications between said drums, and

walls or projections arranged within the com-
bustion-chamber, one of said walls being lo-

-cated between said series of:ascending tubes

and extending fromthe lower drum nearly to
the upper drum, another of .said walls being
arranged ‘back of ‘said ascending tubes .and
extending from the upper drum down to a
point a short distance.above the lower drum,
and another of said walls being arranged
back of said -desecending tubes that connect
the purifier with the lower drum,-and ex-
tending from the back wall of the furnace to
a point a short distance beneath said purifier,
substantially as and forthe purpose set forth.

4. In a steam-boiler, the combination of a
feed-water heater, a lower drum, descending
tubes forming a communieation between said
feed-water heater and drum, a perforated
plate located within the drum of the feed-
water heater, and short tubes or nipples ar-
ranged within the .drum of the feed-water
heater over the open .ends of the tubes and
supported by said perforated plate; substan-
tially as set forth. _

5. In a steam-boiler, the combination of a
lower drum, an upper drum, ascending tubes
located within the combustion-chamber of
the furnace and forming communications be-
tween said drums, large descending tubes lo-
cated within the walls of the furnace and
forming communicationsbetween said drums,
a manifold located within the combustion-
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chamber of the furnace, tubes located in the
walls of the furnace and forming communi-
cations between said large descending tubes
and said manifold, and aseending tubes form-
ing communications between said manifold
and said upper drum, substantially as set
forth.

6. In a steam-boiler, the combination of an
upper drum, a lower drum, ascending tubes
arranged within the combustion-chamber of
the furnace and forming communications be-
tween said drums, large descending water-
tubes arranged within the walls of the fur-
nace and forming communications between
gaid drums, a manifold located within the
combustion-chamber of the furnace, descend-
ing tubes forming communications between
said manifold and said large descending
tubes, ascending water-tubes forming com-
munications between said manifold and said
upper drum, and deflectors 28 arranged within
said large descending tubes at the junction
of said descending tubes and the manifold,
substantially asand for the purpose set forth.

7. In a steam-boiler, the combination of a
lower drum, an upper drum, ascending water-

tubeslocated within the combustion-chamber
of the furnace and forming communications
between said drums, large descending tubes
located in the walls of the furnace and form-
ing communications between said drums, a
front manifold, descending water-tubes form-
ing communications between said manifold
and said large descending water-tubes, and
which are located in the walls of the furnace,
aninner manifold, water-tubeslocated within
the combustion-chamber of the furnace and
which form. communications between said
manifolds, an upper manifold located in the
front wall of the furnace, tubes located in
the combustion-chamber of the furnace and
forming communications between said inner
manifold and said upper manifold, a wall lo-
cated oversaid tubes, and tubes forming com-
munications between said upper manifold
and said upper drum, substantially as and
for the purpose set forth.

ALBERT W. MORRELL.

In presence of—
-N. FINLEY,
STANLEY STONER.
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