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To all whom it may concern:

‘Beitknown thatI, Harry L. WiLsoON, acifi-
zen of the United States, residing at Erie, 1n

the county of Erie and State of Pennsylvania,
1 by means of a tubular elbow or front con-

necting-neck 5, while the rear header 4 1s con-

have invented a certain new and useful Water-

Tube Boiler, of which the following is a speci-

fication, reference being had therein to the
accompanying drawing.

This invention relates to steam- G'enemtmtr
boilers of the type known in the art as ‘' water-
tube boilers,” the object in view being to pro-
vide for a free flow, a rapid and uninterrupted
circulation of water through the tubes, head-
ers, and drum, and, 1n01denta,lly., the ready
passage of the ‘water to and from the headers
and drum, the connections between the head-
ers and drum being of such construction as to
oive an easy turn to the water as it flows into

and from the drum; to provide increased
strength in the headers and tubular connec- |-

tions leading therefrom to the drum, at the
same time preventing all movement or vibra-

tion: to provide for ready access to the drum
and settlmo-tank to remove a large part of
the solids held in suspension in the feed- water

betfore the water is admitted to the boiler
proper, and to provide means for blowing off

the scum or sediment from the feed-water be-

fore it passesintothe boiler proper and without
affecting the water-level in the boiler.
With the above and other objects in view,
the nature of which will appear more fully as
the description proceeds, the Invention con-

sists in the novel construction, combination,

and arrangement hereinafter tully described,

illustrated, and claimed.

40

The accompanying drawing represents a
side elevation, partly in section, of a water-

tube boiler constructed in accordance with the-

present invention.
Like reference-numerals, designate corre-

sponding parts in the drawing.

Referring to the drawing, the boiler 1s seen
to comprise a steam-drum 1 of cylindrical
shape arranged horizontally, being supported
by suitable masonry in any usual or preferred
manner. Beneath the drum 1 are arranged

water-tubes 2, which are inclined so as to
slope from their forward ends downward to

‘shown in Fig. 1.

' their rear ends, the tubes all being connected

at their forward ends to the front header 3
and at their rear ends to the rear header 4.
The front header 3 is connected with the drum

nected with the drum by means of the tubu-
lar neck or connection 6. Thus provision is
made for a free flow and rapid circulation of
water through the drum, headers, tubes, and
connecting-necks.

The headers 3 and 4 are the counterpart of
each other, being exactly the same in size and

| shape throughout, so that the parts thereof

may be pressed in the same dies. The front
header 3 is connected with the drum 1 by

means of a tubular elbow or front connecting--

neck 5, which may be either round or oval in
Cross- sectlon and which 1s composed of two

plates bent into semicircular or semi-oval
sha,pe and having their side edges overlapped
and riveted toﬁethel as shown at 19,
plates being bmced relatwely to each other
by means of stay rivets or bolts 20, similar to

those (16) just above described. At one end
‘the elbow 5 1s provided with an angular flange

21, which 1s riveted to the top of the header

'3, while said elbow 1is provided at its opposite

end with a flange 22, which is riveted to the
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adjacent end of the steam-drum. Inthisway

the water rising in the header 3 flows with
an easy turn directly into the head of the
steam-drum. The tubular neck or downflow

connection 6, which is at the opposite end of

the boiler, is connected directly to the top of
the rear header 4 in the same manner as the
neck 5 is connected with the header 3 and ex-
tending upward in ogee form is provided at
its upper end with a flange 23, which 1s riv-
eted to the bottom of the drum 1 at a point
remote from the rear end of the drum, as
The tubular neck or down-
flow connection 6 is constructed in the same
manner as the elbow 5 and also braced by
means of stay rivets or bolts 24. Immedi-
ately in rear of the entrance of .the neck 6
into the drum 1 there is placed a dam 25,

which may consist of an angle-iron extending

transversely across the lower portion of the
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boiler, the dam serving to arrest the flowing

water and cause it to pass downward thmucrly

the connection 6 into the rear header 4.
Within the steam-drum 1 is mounted a set-
thne-tank 26, which is preferably of conico-
cylindrical form and so arranged as to bring
1ts upper side in a substantially horizontal
plane and parallel with the upper side of the

- drum, while its lower side is inclined so that
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any sediment or solids held in suspension in
the feed-water will gravitate to one end, or,
in other words, the lowest point in the sedi-
ment-tank, at which point is arranged the ex-
tremity of a blow-off pipe 27, controlled by
a stop-cock 28, enabling the entire contents
of the sediment tank or chamber to be blown
off without affecting the water-level in the
steam-drum. The settling-tank i1s closed at
its opposite ends by the heads 29 and 30,
which are of different sizes, the outermost
head 30 being provided with a hand-hole 31
and a suitable coverand retaining meansthere-
tor. The steam-drum itself is provided with
a hand-hole 32 in line with the hand-hole 31
and provided with a suitable cover 33 and fas-
tening bail or crab 34, so that when the boiler
1s emptied access may be readily had to the
settling tank or chamber. Another surface
blow-off pipe, 35, enters the end of the set-
tling-tank, passing also through the adjacent
head of the drum, and 1s provided with a stop-
cock36. Inthis wayanyscum or floating sub-
stance may be blown off from the surface of
the feed-water contained in the tank 26. At
the smaller end of the tank and passing
through the head 30 is an inverted-U-shaped
feed-water-discharge pipe 37, having one leg
extending downward within the tank to a
point several inches below the surface of the
feed-water, while the other leg extends down-
ward an equal distance on the outside of the
tank, so as to discharge the feed-water di-
rectly into the steam-drum. In this wayscum

or floating substances are prevented from be-

ing discharged into the steam-drum. The set-
tling tank or chamber is suspended within
the steam-drum immediately adjacent to the

top thereof, preferably by means of hanger

bolts or rivets 38, encircled by washers or

spacing-sleeves 39, thus leaving a space en-

tirely surrounding the settling-tank.

40 designates a feed -water-supply pipe
which enters the top of the settling-tank and
also passes through the upper portion of the
steam-drum. The settling-tank is thus sus-
pended 1n the drum insuch a manner that the
feed-water in the tank, being at a lower and
more variable temperature than the water in

contact with the heating-surface and under

the steam temperature in the drum proper.
does not come 1n contact with any of the
highly-heated parts of the drum-shell to cause

- local contraction and expansion and conse-

65

quent injury to the drum. In this way mud-
scales and sediment are to a great extent

eliminated from the feed-water and retained
in the sediment-tank, thus preventing corro-
sion of the drum.
the water is taken neither from the surface
nor from the bottom of the sediment-tank
and is therefore free from solids when dis-
charged into the steam-drum.

A line of baffle-brick 41 extends along the

top of the series of water-tubes 2 from the

rear header well forward, as shown in Fig. 1.
Another line of baffle-brick, 42, extends from
the front header rearward a considerable dis-
tance and beneath the upper tier 41 and also
midway between the top and bottom of a se-
ries of water-tubes. The bridge-wall 43 ex-
tends at its top slightly above the bottom of
the lower series of water-tubes, so as to give
as much curvature and deflection as possible
to the flow of gases and products of combus-
tion before they pass around the rear end of
the intermediate bafile-brick 42.

The front and rear headers 3 and 4 are sup-
ported upon masonry or other suitable frame-

It will be observed that
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worlk, and at each side of the headers 3 and 4

there are arranged vertically-elongated sight-
doors 44, one of which 1s shown in Fig. 2.
These doorsextend practically the full height
of the headers, so that an attendant by open-
ing one of the doors may thoroughly examine
the water-tubes and, in fact, all the fire-sur-
face ot the boiler and may free the same from

soot or dust by a suitable hand implement.

A series of parallel pipes 47 extend horizon-
tally inward through the boiler-casing and
along the upper sides of a series of shelves 48,
resting on the water-tubes, as shown in the
drawing. Each pipe 47 is provided with a se-
ries of discharge-nozzles 49, located over the
water-tubes and upper row of baffle-brick, as
shown atone endinthedrawing, thus enabling
a large number of jets of steam to be forced
along the water-tubes, &c., for the purpose of
displacing soot and dust which may adhere
thereto. As the pipes 47 are exposed to the
direct action of the products of combustion,
it is preferred to cover the same with asbes-
tos. When deemed necessary, the blowpipes
may be arranged at both ends of the boiler,
so as to direct the jets of steam in opposite
directions, and all of said pipes may connect
with a common supply-pipe. -

The boiler hereinabove described may be

- constructed practically throughout of wrought

material, thus increasing the efliciency of all
parts of the boiler. From eighty-five to
ninety per cent. of the labor of construction
may be performed by machinery.
rapid flow and circulation of water through
the drum, water-tubes, headers, and connect-
ing- _necks is provided ior and the feed-water
discharged into the stea,m—drum 1s practically
free from the usual solids, which have an in-
jurious effect on the drum and other parts of
the boiler. The connecting-necks by reason

of their shape and arrangement avoid any
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quick and sudden turns, which would greatly

hinder circulation. The various parts of the

boiler are also rendered easily accessible for

examination and cleaning. The scum and
sediment may be blown off from the settling-
tank at any time and without disturbing the
water-level in thedrum proper. Thesettling-
tank itself is not exposed to the direct action
of the products of combustion, being sur-
rounded by the steam-space of the boiler and
also partially submerged in the water in the

drum. The water is first heated in the set-

tling-tank and is therefore carried off into the
steam-drum in a highly-heated condition.

Having thus described the invention, what
I claim as new 15— - | o

1. In a water-tube boiler, the combination
of a steam-drum, a conico-cylindrical settling-
tank suspended within the drum and in con-
tact with the water in the drum when at the
normal level but out of contact with the
highly-heated portions of the drum, and sup-
ply, discharge and blow-off pipes communi-
cating with said settling-tank. |

9. In a water-tube boiler, the combination
of a steam-drum, and a settling-tank substan-
tially cylindrical in cross-section with an in-
clined bottom, said tank being suspended In

the drum so as to be partially submerged in
the water contained in the drum but out of
contact with the highly - heated portions
thereof, substantially as and for the purpose
specified.

3. In a water-tube boiler, the combination
of a steam-drum, a settling-tank suspended

~ therein and having an inclined bottom, a feed-

4.0

water-supply pipe communicating with the
tank, an inclined U-shaped discharge-pipe
having one leg arranged in the tank and the
other leg arranged outside of the tank to dis-
charge into the main drum, and a blow-oft pipe
having its discharge end arranged within the
tank and adjacent to the lowest portion of the
bottom, substantially as described. |

!

o

4. In a water-tube boiler, the combination 45

of a steam-drum, a settling-tank supported
within the drum and comprising a bottom
sloping from one end of said tank to the other,
a feed-water-supply pipe communicating with
the settling-tank, and a discharge-pipe hav-
ing a pendent receiving end arranged above
the bottom of the settling-tank and below the
normal level of the water therein. |

5. In a water-tube boiler, the combination
of a steam-drum, a settling-tank suspended

therein and having an inclined bottom, a feed-

water-supply pipe communicating with the
tank, and an inverted-U-shaped discharge-
pipe having one leg arranged in the tank and
the other leg arranged outside of the tank to
discharge into the main drum, substantially
as described.

6. In a water-tube boiler, the combination
of a steam-drum, a settling-tank supported
within the drum and comprising a bottom
which slopes from one end of the tank to the
other, feed-water supply and discharge pipes
connected with said tank, and a blow-off pipe
having its discharge end arranged within and
adjacent to the lowest portion of the bottom.

7. In a water-tube boiler, the combination
of a steam-drum, a settling-tank supported
within the drum and comprising a bottom
which slopes from one end of the tank to the
other, a feed-water-supply pipe communicat-
ing with one end of the tank, and a feed-wa-
ter-discharge pipe arranged at the shallow end

of the settling-tank with its receiving end ex-

tending downward and terminating above the
sloping bottom and beneath the normal water-

level. |
In testimony whereof I affix my signature 1n

presence of, two witnesses.

HARRY L. WILSON.

- Witnesses:
Haxna OPPENHEIMER,
F. C. BurTON.
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