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No. 787,249,

[NTTED STATES

Patented April 11, 1905.

1

ATENT OFFICE.

HARRY LAMBERT WILSON, OF ERIE, PENNSYLVANIA.

WATER-TUBE BOILER.

(e

SPECIFICATION forming part of Letters Patent No. 787,249, dated April 11, 1905.
Application filed October 51, 1904, Serial No. 230,302,

Ty ol telvony (& nRulf CORCErii:

Re it known that 1, Harry LLAMBERT WIL- |

sON, o citizen of the [Tnited States of America,
residling at Krie, in the county of Krie and
State of Pennsylvania, have invented a certain
new and useful Water-Tube Boiler, of which
ihe following is a specification, reference be-
ine had therein to the accompanying draw-
NS,

This invention relates to water-tube botl-
ors. the object in view being to provide a con-
<ruction in which all parts of the boiler may
he formed of wrought metal, thus obtalning
the highest efliciency, tlie maximum strength,
and lowest shop cost, together with economy
of maintenance.

One object of the invention 18 to provide
tor o free and rapid flow and uninterrupted
civeulation of water through the tubes, head-
ers, and drum and incidentally the ready pas-
save ol the water to and from the headers and
Jrum. the connections between the headers
and drum being of such construction as to
Lveoan ecasy turn to the water as it Hows into
and throueh the drum: also, to provide in-
croased strength in the headers and tubular
connections leading theretrom to the drum,
1t the same time preventing all movement or
vibration. ‘

The invention consists in the novel construc-
fion. combination, and arrancement of parts
hereinafter fully desceribed,
clatmed.

In the accompanying drawings, Figure 1 1S
4 <ide elevation, partly in section, of a water-
{ube boiler constructed in accordance with
the present invention. Fig. 2 is an enlarged
Jetail section through the upper portion of
the front header, showing a portion of the tu-
hular olbow.  Fig. 3 is a front elevation,
partly broken away, showing one of the head-
ors and a sight-door.

M,ike reference-numerals designate corre-
sponding parts in all foures of the drawings.

Referring to the drawings, thie botler 1s seen
to comprise a steam-drum 1, of eylindrical
shape, arranged horizontally, being supported
by suitable masonry in any usual or preferred
manner.

Ly
=

=5 water-tubes 2, whichare inclined so as to slope

from their forward ends downward to thetr

| rear ends, the tubes being all connected at

i

Hlustrated, and !

Bepeath the drum 1 are arranged

whieh is adapted to give

their forward ends to the front header 3 and
at their rear ends to the rear header 4. The

tront header 3 1s connected with the drum 1 355

by means of a tabular elbow or front counect-
ing-neck 5, while the rear header 4 18 connect-
od with the drum by means of the tubular
neck or conneetion 6. Thus provision 1s macle

tor a free flow and rapid eirculation of water 6o

through the drum, headers. tubes, and con-
necting-necks.

The headers 3 and 4 are the counterpart of
each other. being exactly the same 1n size and

shape throughout, so that the parts thereot 63

may be pressed 1n and by the same dies.  Iach
header, as shown in Fig. 2, consists of an 1n-
ner plate 7and an outer blate 8. One of these

plates, and preferably the inner one 7, 1S Pro-

vided with a wide tlange Y, extending entirely 70

around its outer edge, while the remalining
plate 8 is provided with aco rresponding flange
10, which, however, 1s quite narrow as com-
pared with the Hange 9, but of sufficient width

fo receive the rivets 11, by means of which the 75

plates 7 and 8 are connected. The flanges 9
and 10 are so formed that the narrower flange
10 will it snugly within the wider flange 9 and
both flanees project in the same direction,
which enables the
through the flanges outside of the water-space
hetween the plates Tand 8, and in this way the
rivets may be
for that purpose,
hand-labor.
otherwise tastened securcly to the inner nlate

thus avoiding expensive

< and are arranged in ineclined or zigzag se-

ries, as shown 1n Fig. 5. The outer plate 818
provided with oblong hand-holes 12, each of

horizontallv-alined water-tubes 2, as shown In

- Fig. 3, while each hand-hole is provided with
o hand-hole cover 14, held in place by

a bail
or crab 15, the prongs of which bear aoainst
the outer surface of the plate 8.
crab 15 is pressed by suitable dies out of sheet
metal and is provided with four prongs, as
shown, thus producing a simple, cheap, and
ffective retaining device for each hand-hole
COVer.

oular, with rounded corners. _
properly brace the plates T and

In order to

rivets 11 to be inserted So

applied by suitable machinery:

The water-tubes 2 are swaged or 85

access to a palr of 9o

The bail or 95

The headers are substantially rectan- 100
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3, stay rivets or bolts 16 are provided at suit-
able points,said rivets or bolts passing th rough
oppositely-located openingsin the plates 7 and
8, as shown in Fig. 8, the rivets being headed,
as shown at 17, upon the outer sides of the
plates T and 8 and each encircled by a spacing-
sleeve 18, located within the water-space, with
1ts extremities bearing against the inner sor-
face of the plates 7Tand 8. The stay rivets or
bolts and spacing-sleeves add greatly to the
strength of the header, and any desired num-
ber of such bolts or rivets may be employed.
By preference each rivet or bolt 16 is provided
with a conical shoulder adjacent to each end
to compensate for any shrinkage in the plates
7 and 8.

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 rec-
tangular, round, or oval in cross-section and
which is composed of two plates bent into
semicircular or semi-oval shape and having
their side edges overlapped and riveted to.
gether, asshown at 19, the plates being braced

relatively to each other by means of stay rivets

or bolts 20, similar to those, 16, just above de-
scribed. At one end the elbow 5 is provided
with an angular flange 21, which is riveted to
the top of the header 8, while said elbow is
provided at its opposite end with a flange 292,
which 1s riveted to the adjacent end of the
steam-drum. In this way the water rising in
the header 3 flows with an easy turn directly
into the head of the steam-drum. The tubn-
lar 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 extending upward in ogee

form 1s provided at its upper end with a flange

23, which 1s riveted to the bottom of the drum
1 at a point remote from the rear end of the
drum, asshown inFig. 1. The tubular neck or
downfl

same manner as the elbow 5 and also braced by
means of stay rivets or bolts 24. Immediately
in rear of the entrance of the neck 6 into the
drum 1 there is placed a dam 25, which may
consistof an angle-iron extending tra nsversely
across the lower portion of the boiler, the dam
serving to arrest the flowing water and cause
1t to pass downward through the connection
6 1nto the rear header 4.

Within the steam-drum 1 is mounted g sef-
thing-tank 26, which is preterably of conico-
cylindrical form and so arranged as to bring
its upper side in a substantially horizontal
plane and parallel with the upper side of the
drum, while its lower side is inclined, so that
any secdiment 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
extremity of a blow-off

Oow conmnection 6 is constructed in the ;

pipe 27, controlled by |
a stop-cock 28, enabling the entire contents of

787,249

the sediment tank or chamber to be blown off
without affecting the water-level in the steam-
drum. The settling-tank is closed at its oOp-
posite ends by the heads 29 and 30, which are
of different sizes, the outermost head 30 be-
ing provided with a hand-hole 31 and a sujt-
able cover and retaining means therefor. The
steam-drum itself is provided with a hand-
hole 32 in line with the hand-hole 31 and pro-
viced with a suitable cover 88 and fastening
bail or crab 34, so that when the boiler is
emptied access may be readily had to the set-
tling tank or chamber. Another surface blow-
off pipe 35 enters the end of the settling-tank.
passing also through the adjacent head of the
drum, and is provided with a stop-cock 36.
In this way any scum or floating substance
may be blown off from the surface of the feed-
water contalned in the tank 26. At the
smaller end of the tank and passing through
the head 29 is an inverted-U-shaped feed-wa-
ter-discharge pipe 37, having one leg extend-
Ing downward within the tank to a point sev-
eral inches below the surface of the feed-wa-
ter, while the other leg extends downward
an equal distance on the outside of the tank,
50 as to discharge the feed-water directly into
the steam-drum. In this way scum or float-
Ing substances are prevented from being dis-
charged into the steam-drum. The settling
tank or chamber issuspended within the steam-
drum 1mmediately adjacent to the top there-
of, preferably by means of hanger bolts or
rivets 38, encircled by washers or spacing-
sleeves 39, thus leaving a space entirely sur-
rounding 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.
settling-tank is thus suspended in the drum in
such manner that the feed-water in the tank,
being at a lower temperature than the water
in contact with the heating-surface and under
the steam temperature in the drum proper,
does not come in contact with any of the
highly-heated parts of the drum-shell to cause
local contraction and expansion and conse-
quent injury to the drum. In this way mud
scales and sediment are to a oreat extent
eliminated from the feed-water and retained
in the sediment-tank, thus preventing corro-
sion of the drum. It will be observed that
the water is taken neither from the surface
nor trom the bottom of the sediment-tank and
1s therefore free from solids when discharged
into the steam-drum.

A line of bafile-brick 41 extends along the
top of the series of water-tubes 2 from the rear
header well forward, asshown in Fig. 1. An-
other line of baffle-brick, 42, extends from the
front header rearward a considerable distance
ancd beneath the upper tier 41 and also mid-
way between the top and bottom of a series of
water-tubes. The bridee-wall 43 extends at

its top slightly above the bottom of the lower
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series of water-tubes, so as to give as much |

curvature and deflection as possible to the flow
of gases and products of combustion before
they pass around the rear end of the interme-
diate battle-hriclk 42.

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

worl, and at each side of the headers 3 and 4

there are arranged vertically-elongated sight-
doors 44, one of which is shown in Fip. ©.
These doors extend practically the full height
of the headers, so that an attendant by open-
ing one of the doors may thoroughly exam-
ine the water-tubes and, in fact, all the fire-
surface of the boiler and may free the same
from soot or dust by a suitable hand imple-
ment.

The botler hereinabove described may be
constructed practically throughout of wrought
material, thus increasing the etheciency of all
partsotfthe boiler. Fromelighty-five toninety
per cent. of the Iabor of construction may be
performed by machinery. A tree and rapid
How and circulation of water through the
drum, water-tubes, headers, and connectine-
necks 1s provided for, and the feed-water dis-
charged into the steam-drum is practically
free trom the usual solids which have an in-

jurious effect on the drum and other parts of

the botler.  The connecting-necks by reason
of thelr shape and arrangement avoild any
quick and sudden turns which would goreatly
hinder circulation.  The opposite sides of the
headers and connecting-necks are thoroughly
braced Dby means of stay bolts or rivets and
vibration and shrinkage are taken care of in
A simple and effective manner. The various
parts of the boiler are also rendered easily
accesstble for examinationand eleaning.  The
scum and sediment may be blown off from the
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settling -tank at any time and without dis- |

turbimg the water-level 1n the drum proper.
The settling-tanlk itself i1s not exposed to the
direct action of the produets of combustion,

being surrounded by the steam-space of the
botler and also partially submerged in the

water in the drum.  The water 1s ftirst heated
i the setthing-tank and 1s therefore carried
off into the steam-drum in a hichly-heated
concition.

Having thus described the invention, what
1s clatmed as new 18—

. In a water-tube boiler, the combination

of a substantially horizontal steam-drum, in- |
clined water-tubes beneath the drum, inclined |

-

twin headers and reversely-inelined tubular

connections providing continuous circulation
between the drum and tubes at both ends, a
settling - tank within the drum, feed-water
supply and discharge pipes communicating

- with the settling-tank, and a blow-oftf pipe

2. In a water-tube boiler, the combination
of a steam-cdrum, a settling-tank havinge an
mclined bottom located within the drum, in-
clined water - tubes, Inclined substantially
square or rectangular headers ot equal size,
inclined tubular connections between the
heaclers and drum providing for a continuous
circulation, and a dam extending across the
lower portion of the drum beneath the inclined
bottom of the settline-tank and at one side of
the downHow connection extending to one of
the headers.

5. In a water-tube boiler, the combination
of a steam-drum, a settling-tank within the
drum, inchined water-tubes, inclined substan-
tially square or rectangular headers of equal
size, inclined tubular connections between the
headers and drum providing tor a continuous
circulation, and a dam extending across the
lower portion of the drum at one side of the
downtlow connection extending to one of the
headers.

4. In a water-tube botler, the combination
of a steam-drum, a settline-tank within the
drum, 1nclined water-tubes, inclined parallel
twin headers digposed at right angles to the
water-tubes, and reversely-inclined tubular
connecting - necks between the headers and
drum, each neck being composed of two plates
bent into proper form and having their side
edges overlapped and riveted together.

5. In a water-tube boiler, the combination
of a steam-drum, a settling-tank within the
drum, mnchined water-tubes, inclined substan-
tlally square or rectangular twin headers, and
inclined tubular connecting-necks between the
headers and drum, the flat front and rear sides
of the tiwin headers and the opposite sections
of the connecting-necks being staved with
socket-rivets passing througeh the plates and

- provided with conical shoulders, and spacing-

- sleeves around the rivets within the headers

and necks.
In testimony whereof I atlix my signature in

. presence ot two witnesses.

HARRY LAMBERT WILSON,

Witnesses: _
C. R. WirLson,
JOHIN VARLY.
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