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- Circulating Water in Boilers
‘declare the following to be a full, clear, and
exact description . of the mventlon such as

10 will enable others skilled in the: ert to which |
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To all whom it may concern:
Be it known that I, ALFRED BERNEY, & Citi-

zen of the United Stqtes, residing at Beeton in

the county of Suffolk and Stete of Masseehn-
setts, have invented certain new and useful
Improvements in Apparatus for Heating and

it appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to letters or figures of reference
marked thereon, Whlbh form a part of this
specification.

My mventloﬂ 1ehtes to apparatus for heat-

__,..~--""1ng and circulating the water in locomotive-
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" boilers, and also in assisting the combustion

of the fuel, especially for burmng anthracite
coal, which; as is well known, has and can be

| done very imperfectly with the apparatus now

- in use; and the object is to create a better cir-

cu]atlon of water in the boiler, and thereby

... . also increase tlie evaporative efﬁmency and

heating qualities, and at the same time to burn
less fuel and entir ely consume the sparks, cin-
ders, and products of combustion, and pre-

- vent their escape 1nto the air.

30

35

The invention consists, first, In placing a
number of tubes, forming hollow grate-bars, a
short distance above the common grate-bars,
and connecting them with the front and rear
water-legs, so that the fine burning coal and

cinders can fall upon the lower grate and as-

sist in heating the water elrculatlng through
the tubes.

It also eouelets in placmge water- diaphragm

~ at an angle'in the furnace and connecting 1t
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50 tubes, throuﬂ'h which air, being first heated is | tubes, ¢, through whlch air is introduced mto 100,

at the top with the water-space above the
crown-sheet, and about midway of its width,

. Or near 1its lower end, introducing one or more

pipes extending mto the water—spece of the
boiler,and into said pipes a jet of steam, water,
or compressed air, to create a circulation of
water through the dmphmwm and boiler.

It further consists in supplying fresh air

through a hollow furnace-door, whose upper
“end projects into the furnace, and. is provided

at its lower side with a number of pendent

and I do hereby | Fig. 2is a horizontal section on line x .

admitted into the fire, all of which will be
reference

more fully desceribed hereinafter,
being had to the accompanying dramn gs, 11
W hleh—-—

Figure 118 a lonﬂltudmal seetlon of a loco-
motive-boiler with my improvements attached.
- Iig.
3-18 an enlern*ed cross-section of the turnaee-
door.

In the drawings, A is the shell of the boiler,

‘in which the furnace B, tubes C, emehe-amh

D, and stack L are of Ordlnary eouetmetlon

In the furnace are arranged, a short distance
above the ordinary grate-bars If, a series of
tubes or hollow grate-bars, (, emmeetmg with
the front and rear water- len*s of the boiler, so
as to create a circulation of water through
them. The small coal, cinders, &e., paseing
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through the spaces of the hollow grate-bars,

fall upon the lower grate-bars, of ordinary con-

struetion, and assist in heating the circulating
water thlouﬂh the hollow grate-bars.
these bars is secured the water-diaphragm H,
in an inclined manner, and connected at its
open ends with the -ater. legs to the sides of
the boiler, and at its upper end by tubes &
with the water-space above the crown-sheet.
Into the dlaphra,gm H project one or more
pipes I, passing through the rear-tube sheet,
and extending near to the front-tube sheet
where they are preferably provided with fun
nel mouths. Near the mouths of these pipes
a jet-pipe, 4, for steam, weter, or air is intro-
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duced, by which the water is forced rearward

“and through the water-diaphragm H and tubes
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I, back again into the water-space of the boiler, -

- above the crown-sheet, thereby creating a con-
‘stant, rapid, and contmuous circulation of

water In the lower part of the water-dia-

phragm is inserted a blow-off pipe, k, provided

with the usual blow-off valve,so as to clean
out any sediment that may: accumulate fherein,
Iwhenever necessary.

To aid in the combustion of the fuel and

95
K which consists of a hollow shell or front,a,

generation of steam, I provide a furnace-door,
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hevmﬂ‘ a branch, b, at its upper side, at rlghb'f .

auﬂ*les to the fmnt part..
secured a number of pendent open- ended

To the hreneh b are
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‘betore it reaches the
barning of the fuel, and prevents chilling of

the fire.
a number of perforations, d, over which a slid-

ng plate or damper, ¢, is adjustably attached,

and through which the amount of air desired
can be regulated.
through the front part, @, into the branch b
and through the tnbesc, becomes highly heated

the fire.

Instead of the perforations and sliding
damper the front part may be solid and ar-
ranged outside of the boiler-shell, as shown in
dotted lines, and air admitted through the
bottom, which is then open, and may be pro-
vided with a damper. |

I have shown my heater and circnlator in

-~ connection with my spark-arrester and return-
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flues to the furnace; but it may be used with
any other or without any, if desired.
If desired, the water-diaphragm in the fur-

“nace may be dispensed with, and the tubes or
pipes I be continued through the furnace, as

shown in dotted lines, and pass into the front
water space or leg of the furnace, when the
circulation of the water will be created, as in
the first instance, and become highly heated
1In passing through the furnace. The circula-
tion may also be reversed in its course by fore-
ing the water in the tubes I in the opposite
direction. The circulating-tubes I can be per-
forated along their entire length, more or less,
with small holes, to make more perfect circu-
lation.

I donot confine my invention—i. e.. pipe I—
to the particular place shown, but place it or
branches from it into any other part of the
boiler. | |

The cirenlating-tubes can be easily inserted !

In new or old boilers by drilling one or more
holesin the flue-sheets, then inserting a screw-
plug in said hole or holes after the tube has
been expanded to fit the hole. |

In the front of the door are arranged |

The air, in passing up

—

2 - 239,308

Having thus described my invention, what I
claim, and desire to secure by Letters Patent,
18— .
1. In an apparatus for heating and circulat-
Ing water, the method of creating a circulation
through the water-diaphragm and boiler by
one or more pipesextending intothediaphragm

fire, and assists in the ! at one end and into the water-space at the

other, and provided with one or more forcing-
jets, snbstantially as shown and herein de-
seribed. .

2. In an apparatus for heating and circulat-
ing water, the combination of the hollow grate
or tubes with the ordinary grate, arranged as
shown and described.

S. In an apparatus for heating and circalat-
Ing water, a water-diaphragm, H, arranged in
the furnace and connected by tubes % to the
water-space above the crown-sheet, and by
tubes I, provided with a jet, substantially as
specified.

4. In an apparatus for heating and circulat-
Ing water, constructed substantially as de-
seribed, the farnace-door K, consisting of a
hollow shell having a right-angled branch, b,
provided with pendent tubes ¢, as and for the
purpose set forth. |

0. In anapparatus for heating and ecirculat-
ing water, the method of creating an artificial
circulation from the water-space near front
end of the boiler, toward the rear end of the
same, by means of one or more tubes extend-
ing fromfront to rear, into which a jetof steam,
water, or air is introduced, substantially as
shown and specified. R

In testimony whereof I affix my signature
In presence of two witnesses.

ALFRED BERNEY.

Witnesses: |
Gro. M. MILLER,
RoBT. GUARD.
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