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To all whom it may curncern.:
Be 1t known that I, CHARLES R. MOORE, a

 citizen of the United States, residin o at Elmira,

oy |

1O

20

25

30

35

40

45

in the county of Ohemunﬂ' and State of New
York, have invented cer tam new and useful

| Implovements in Steam-Boilers, of which the

following is a specification.
My 1nvent10n relates to 1mpmvements in
steam-boilers of the vertical smoke-flue type

‘wherein a water-chamber is provided within

and at the top of the boiler below the upper
head to protect the tops of the smoke-flues;
and the object of my improvements is to Ppro-
vide such a boiler with means whereby a con-
stant automatic circulation of water or heav-
ily-saturated steam will be insured from the
leg of the boiler into and through said water-
ehembet while the boiler is in operatlon I
attain this object by the construction illus-
trated intheaccompanying drawing, in which
I have shown a vertical section of & boiler em-
bodying my improvements.

IHeretofore boilers of this type have been
provided with a water-chamberat the top, sur-

rounding the upper end of the smoke-flues;

but the weter has been pumped directly into
sald chamber from the feed-pump and deliv-
ered thence.into the water space or leg of the
boiler. Thishasdisadvantages, ma,smueh as
the feed-water tends to cool this water-cham-
ber and condense the steam below it in the
steam-space of the boiler. Moreover,the feed-
pump has to be watched carefully in order to
keep this chamber filled and yet not raise the
level of the water in the boiler above the nor-
mal point, since when the feed is shut off
the water may be driven entirely out of the
water-chamber. It has also been customary
for some time past to construect boilers of the
smoke-flue type with a high fire-box, filling
sald fire-box above the ﬁre-space mth circu-

lating nests, coils, or tubes, and it has been
found that where such circulatin gmedia open.

vertically into the boiler above the crown-
sheet the water in circnlating through will be
thrown to the top of the beller satu ratmg the
steam therein and rendering the boiler prac-
tically useless unless means are provided to
divert this flow in lateral dlrectlons

I have | kept filled.

tage of this fact, as will presently appear.

In the drawing, A representsthe shell of the

boiler, 3 the fire-box, and C the crown-sheet,
located at some distance above the fire-space.

|in my present improvements taken advan- 5o

D represents the head of the boiler, and E 55

a diaphragm in the boiler a short distance be-
low the head The smoke-flues pass through

and are expanded into the diaphragm and

head, forming thereby a water-tight comperb
ment as the top of the boiler.

At F, I have shown a nest of tubes run-
ning between headels the bottom header

60

of whieh- 18 connected -~by a coupling G to

the leg of the boiler and the upper header
of which is screwed into and projects through

035

the crown-sheet at H, this projection H be- -

ing plugged at the top and provided with lat-
eral openings, as indicated, whereby the wa-
ter in eirculating is thrown laterally over the
crown-sheet of the boiler.. This type of nest
is used in what is known as the “La France”
fire-engine boiler, and the fire-box is filled
with a greater or 1ess number of these circu-
lating - nebts according to the size .of the
boﬂer only one being shown in the drawing
for the purpose of filustration. Were the
projection H not plugged, it would be found
that the water circulating through the nest
would be thrown clear to the top of the
boiler. Takingadvantage of this fact, I sup-
ply the water-chamber w1th water from the
leg of the boiler by connecting one of the se-
ries of nests, as I, to a pipe Ix which passes
up through the dlephraﬂ'm E and opens into

that when the neet I is heated the water
therein will rise through the pipe K and flood
the water-chamber, since the cooler column
of water around the leg of the boiler being
heavier than the heeted column in the nest
I and pipe K will force the hotter and there-
fore lighter column upward. The water and
steam from the water-chamber will descend
through the pipe L and pass back into the

‘boiler proper, said pipe extending downward,

pretferably, from near the top of the water-
chamber in order that said chamber shall be
The pipes L and K areexpanded

70

/5

e

the Water-ehamber and 1t will readily beseen 38

00

95




10

15

2Q

.30
35

4.0

o | 620,948

into the diaphragm E, screw-plugs M and N
being provided in the head D for the purpose
of inserting the expander.

O represents the connection from the feed-
pump to the boiler.

In operation it will be seen from the above
that so long as the boiler is fired a circulation
from the leg of the boiler will take place
through the nest I and the pipe K into the
water-chamber at the top of the boiler, and
thence through the pipe L back into the wa-
ter-space, the steam which may be generated
during such circulation rising into the steam-
space of the boiler. Thus at all times while
the boiler is under fire the water-chamber will
be filled with water, or at any rate, heavily-
saturated steam,this waterorsaturated steam
protecting the top ends of the smoke-flues
and preventing leakage around their connec-
tions with the head of the Dboiler. By this
means also the water-chamber is filled at all

times with hot water or steam and condensa-

tion of the steam in the steam-space of the
boiler beneath the diaphragm is prevented.
Also I gain additional heating-surface from
the tops of the smoke-flues for generating
steam in the boiler.

Instead of the nést I a single-pipe connec-

tion may be made between the leg of the

boiler and the water-chamber; but I prefer
to insert the nest or some other arrangement
of tubes within the fire-box, whereby a larger

heating-surface is provided, thereby insuring-

a more rapid and efficient circulation into
and through the water-chamber. Therefore
while I have illustrated my invention as ap-
plied to the I.a France boiler it will be ap-
parent that it may be applied with equal fa-
cility to any boiler wherein the fire-box will
permit of the insertion of a circulating me-
dium, whether it be in the nature of a nest of
tubes or a coil or a single circulating-tube.

I have shown the pipe K as opening into
the bottom of the water-chamber. This will
allow the water to drain back therefrom into
the boiler when the fire is banked or out;
also, all the water may be drawn off from the
boiler from a single draw-off cock at the leg

| of the boiler.

Assoon, however, as the boiler
is fired and before heat enough is generated
to injure the flue-tops there will be a circula-
tion of water or saturated steam back into
the water-chamber sufficient to protect the
tubes. The pipe K may, however, be ex-
tended to the top of the water-chamber, as
indicated by the broken lines, if it is desired
to trap the water in the chamber when there
is no cireulation. |

Having thus described my improvements,
what I claim as my invention, and desire to
secure by Letters Patent, 18—

1. The combination,withan upright smoke-

flue boiler, of a water-chamber surrounding

the flues at their upper ends, a pipe connec-
tion leading from the leg of theboiler through

the fire-box into said water-chamber, and an

eduction-pipe leading from said water-cham-
ber into the boiler below the water-chamber,
whereby a constant circulation of water or
heavily-saturated steam is produced around
the tops of the flues when the boiler is in op-
eration. | | | |
2. Thecombination,with an uprightsmoke-
flue boiler, of a water-chamber surrounding
the flues at their upper ends, a plurality of
pipes located in the fire-box of the boiler and
having their lower ends connected with the
leg of the boiler and their upper ends to a
pipe leading into said water-chamber, and an
eduction-pipe leading from near the top of
said water-chamber into the boiler below the
water-chamber, for the purpose set forth.
3. The combination,with an uprightsmoke-
flue boiler, of a water-chamber surrounding
the flues at their upper ends, a system or se-
ries of circulating media, as nests, tubes or
coils, in the fire-box of the boiler, one of said
media being connected with said water-cham-
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ber, and an eduction-pipe leading from said

chamber into the boiler below the chamber.
In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

Witnesses:
- A. S. DIVEN,
C. TRACEY STAGG.

CHARLES R. MOORE.
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