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- ting being shown in gection.
| tml sectional view showing my impr ovement-
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To all whom 1t may concern:
Be it known - that I, ALBERT V. MORRELL,

of the city of St. Louis, in the State of Mis-
souri, have invented a certain new and use-

ful Improvement in Steam-Boilers, of which
the following is a full, clear,

panying drawings, foumng a pmt 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
civen amount of fuel.
My invention consists in features of nov-

elty hewmm‘:‘tel fully described, and pointed

out in the claims.

Figure L1s avertical sbctmn Gf the furnace-
W 31159 taken on line I I, Fig. IV, the parts
within the furnace being Sh{}“ n in elevation.
IFig. 1l 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.
Fig. IV is a front elevation, the furnace-set-
Fig. Vis a de-

applied to an updr aft-furnaee
Referring fo the drawings, 1 represents the

walls of the furnace; 2, the bridge-wall; 3,

the lower grate-bars, and 4 the Watel-tube
arate-bars of a downdraft-furnace, these wa-
tel-"bubes communicating at one end with a
manifold 5 and at the other end with a mani-
fold ©. These parts are of ordinary consfruce-
tion.

7 represents a feed-ﬁ ater purifier, consist-
ing of a drum within which are & number of
1*emm*&ble pans 8, supported on ledges Y, so
that they can be 1*eadi1y removed thr{mgh the
manholes 10 of the drum for the purpose of
cleaning them.

11 is “the supply-pipe, and water entel ing
therethrough is discharged into the upper
yan of the seﬂes and runs from one pan to

i

another until it is discharged into the lower
part of the drum, from where it passes through
descendmﬂf‘ ﬁﬂ.b(}b 12 into a lower water-drum

3, preter ably located behind the bridge-wall
af the fur nace, as shown in Ifig. L. Located
in the lower part of the drum of the feed-wa-

and exact de-
seription reference being had to the accom- | 12 while the Dboileris in use, and there 1s thus

| formed asettling-chamberin the lower part of

Hig. 111

(See Fig. I1.) The objeet 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 sediment trom entering the tubes

the drum of the feed-water purifier to colleet
the sediment, and when it is desired to 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 i 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 into the drum, when

it would be impossible to connect them to the

drum by flaring their inner ends.

The water cir renlates from the drum 13 up-

wardly through thetubes 18 and 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 157, the two se-
ries being separated by a fire-clay tiling or
other wall 20, which 1s preferably supported
by the inner tubes of the series 153* and which
extends from the drum 18 in an inward di-
rection to a point 21 a short distance beneath
the drum 19. The heat and products 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 contact with
and heating the pipes 18*. ° Reaching the top
of the wall 20, the heat and produets of com-
bustion pass downwardly around the tubes
18, this course being induced by a ﬁm—-clm*
tllmﬂ- or other Smmble wall or projection 22,
e‘itendmﬁ from the drum 19 downwardly to
a point % a short distance above the drum
13. The wall 22 is preferably suppm*ted on
the inner tubes of the smies 18.
thelowerend of the wall 22, the heatand p1‘0d~
ucts of combustion pass upward around the
tfubes 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

wounding

| ter purifier is a perforated plate 14, supported -
| on legs 15.
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wall extending from the back wall of the fur- |
nace to a point 25 a short distance. beneath |
the drum of the feed-water purifier. .
ter entering the drum 19 passes in a down- |
ward ('111‘6(3111011 through large tubes 26, form-
- inga mmmmueatwn between the drums 13
o and 19 and located in the side walls of. the
. furnace, as shown in IFig. 1V, s0 as 1o -be out:
- of contact 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-
pleteand perfect Glrmﬂatmn of W.&ter thr'ou 25 h?
‘the tubes 1s maintained. S SRR

27 represents tubes formm

of the latter.

IH

pmtectlon 32,

553 repre.sentb tubes formmg a communica-
tion between the manifold 50 and the steam- .
The water
passing down throunh the tubes 27 into the
manifold o passes thre ough the tubes 4, through -
the tubes 31, through the manifold 30, 'a,nd,?
through the pipes 3.
cated intheside wallsof thefurnace, asshown |
in Fig. 1V, so that they, like the tubes 26, are
cooler than the tubes 4, 31, and 33, so that . a

drum 19. (See Figs. I.and IV.)

downward circulation 1s maintained through

tubes 4, 31, and 33.
In I<1t, V, I have shown my invention ap-

and the tubes 27 .communicate direct with

tion.

‘A boiler thus constructed has a high ca-
pacity for generating steam compared with
the fuel consumed, as a large 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 Tower drum, tubes lo-
cated within the combustion-chamber of the
furnace and forming ‘a communication be-

The wa- |

furnace &nd forming

o a communica-
L tmn between the tubes 26 fmfl the manifold.
5, these tubes preferably joining with the |
. tubes 26 atapointaboutmidwayof thelength
200 Aportionof.the water descend- cending tubes being
. 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
within the tubes 2 G, (see Fig
- inwardlyand upwardly: from the lower line of |
. the tubes 27 and extend, preferably, about
SRS z.]1.-;mlf-wav across the interior of the tubes 26.
- :30represents a manifold located in the fromt
wall. of the furnace above the fire-door and
- whieh communicates withthe inner manifold
6 of thetubular.grate-bars by means of tubes
31, extending over the fire- -box, and covered
. b} a-fire- cl:fby tﬂmn or o’rhm smmble W‘Lll 01

35

;) which.curve |.

The tubes 27 are lo-
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tween said purifier-and said drum, an upper =
drum tubes located within the combustion-
fchamber and forming commumnications be-

o

tween said upper and lower drums, and large

descending tubes located in the WELHS of - the

communieations  be- .. .
tween said upper and lower drums; substan-
tially as set forth. - o
2. In a steam-boiler, the combumtlon of a
feed-water purifier, a lower drum, descending. .=
water-tubes located within the: combus‘mon-; T
chamber of the furnace and forming commu-
nications between said purifier and drum, an so

' upper: drum, ascending: water-tubes located
{within the: eombustmn chamber of the fur-
| nace and forming communications between
said droms, and. lfwne descending tubes lo-
cated in the walls of the furn nace and forming 85 .
| communications.between said drums, saidas-
carranged 1n tvm series. ..
separ ::'L‘red by a w*ﬂl or. pm;]ectlon extending -
from the lower drum nearly to the upper .
dram,. snbsmntmll}? as.and 1‘91‘ the: pm p{)‘%(‘

i-Set fﬂftll I '

3.'Ina ste:zbm bmler the eombmatmn OE’ a
| feedfwater purifier,-a Tower drum, descending.
water-tubes located within the :30011?11)1181110& 5
| chamber of the furnaceand forming.commu-
nications between: said puri: SRR
upper drum, ascending water-tubes arranged - .
in two series within the combustion-chamber : + = ©
of the furnace.and forming communications - -
‘between said drums, la,rﬂ‘e descending tubes
located in the walls of thefurnaceand form-
| ing .communications between said drums, and

s

ierand drum, an -

100

walls or projections arranged within the com-

bustion-chamber, one of said walls being lo-

-cated between said series ofrascending tubes

and extending from the Jower drum nemly to
the upper dl‘um, 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 &1‘1"&119‘6(1
back of said descending tubes that eonneet

{ the purifier with the lower drum, and ex-
them and an upward circulation through the

tending from the back wall of the furnace to

| a point a short distance beneath said purifier,
| substantially as and forthe purpose set forth.
lied toan ordm&ry updraft-furnace wherein :
the manifold 5 and the tubes 4 are omitted | feed-water heater, a lower drum, descending
| tubes forming a communication between Smd
the inner manifold 0, the arrangement other-
wise being the same as in the othc—n construe-

4. In a steam-boiler, the combination of &

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 0[ a

lower drum, an upper dr um, ascending tubes

located within the _ieombustion-chamber of
the furnace and forming communications be-
tween sald drums, 1a,ro*e descending tubes lo-
cated within the mlls of the furna,ee and
forming communicationsbétween said drums,

la mamfold located within the (301111)11‘3131011-
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chamber of the furnace, tubes located in the
walls of the furnace and forming communi-
cations between sald large descending tubes
and said manifold, and ascending tubes form-
Ing communications between said manifold

forth. | - |

6. In a steam-boiler, the combination of an
upper drum, & 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
said 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
upperdrum, and deflectors 23 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-

i

and said upper drum, substantially as set

i
|

| tubes 1deated within the combustion-chamber

of the furnace and forming communications
between said drums, large descending tubes
located in the walls of the furnace and Lorm-
ing communicabions 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 sald
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, substanfially as and
for the purpose set forth.

ALBERT W. MORRELL.

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