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To all whom it may concern : |
Beitknownthat I, WILLTAM MACK I‘I%HER

‘a citizen of the United States, residing at Cin.
cinnati, in the county of H"Lmlltm’l and State
of Ohlo have invented certain new and useful

Impr evemeuts in Steam-Boilers;.and Idohere-
by declare the following to be a fnll clear, and

~exact description of the invention, sneh "I,S will

- enable others skilled in the art te which 1t ap-

10

pertains to make and use the same, reference

being had to the accompanying drawings, and

~ to letters or figures of reference marked there-

on, which form a part of this specification.
Oue object of this invention is to prowde for

the application of a combined circulator and
evaporator operetm g upon the principle of the

~onedesecribed in United States Letters Patent

20

No. 225,051, granted to me March 2, 1880, to

- boiler- furnaees which do not admit of a short
ening of the grate-surface or the addltlon of a |

seeend combustwn ehambel te the existing

- ~ fire- chamber.

'3 .

Another obj ect of the 111ve11t10n 18 to greatly

relieve the descending- column of water from

the reaction of the ascending current of water
and steam, and thereby promote and increase

- the current through the circulator. |
To these ends my invention consists in sus-

1}end1nc~ such a circulator and evaporator in
in placing a current-directing plate in the body

the fire-chamber above the grate-surface; also,

of the circulator at the side from which the

‘short leg projects, and extending from the top

" to mear the bottom of the eneulator S0 as to,

o i
~ the mmn body of the elreuletm

40

in effect, continue the short leg 1nwa,rd mto

In order that my invention may be. fully un-

“derstood, I have illustrated in the annexed
,dmwmgs, and will proceed to describe, its ap-

plication to a locomotive-boiler and te an up-
right boiler, and will allnde to its use in other

- eonnections.

Figure 1 1s a seetlonal side elevation of my

~ invention as. applied to a locomotive-boiler.

- suspended by 1ts lege B and C {from the Crown.

TFig. 2 is a cross-section of the same.

In these hﬂures A refers to the clreuletm

- sheet of the fire-box sowme distance in advance

| «

of the forward flue-sheetf.

circulator is somewhat less than the width of

- the fire-box, in order that the hot gases may

the body of the circulator and the crown-sheet.

as to evaporating-pans and the iike.

The width of the

freely pass around the sides of the circulator

‘ag well as under it and over its top, between

the legs, where a gap, D, is for med between
The open upper end of leg B simplycovers an

ended leg C extends throunh the crown-sheet

into the watel terminating- elthel near the wa-
6o

ter-line or in the steam-space, and having its
end curved, as indicated. |
The bettom of the circulator, prefer ably some-

1-what curved to facilitate the flow,is sufficiently
elevated above the grate to admit the bed of

fuel, provide for properly stoking the fuel be-
yond the circulator, and allow portions of the
hot gases to pass ander it from the fre:lut to the
rear of the fire-box.

opening in the crown-sheet, while the open-

The circulator shown is made flat and hung

vertically. It is obvious that it may be made
of different form and differently suspended

withoutchanging its general mode of operation.
Thus 1t may be made angular in vertical cross-

section, and 113 may be hung ebhquelv to a ver- o
_ | FrE
In order to promote the proper circulation =~

tical plane.

70

{from the short leg B to the long leg C, I place

a current- d11ectmg plate, I, in the body of the

circulator at the side of the short leg. This

plate extends from the top of the circulator to
near the bottom of the same, there being, how-
ever, ample space --b_etween'its lower end and
the bottom of the circulator for a free exit of

all the water passing down the short leg. The

effect of this construction is to extend the short
leg inward to near the bottom of the circulator,
and to divide the main body of the water 111
the circulator from the column descending the
short leg. The plate acts to direct the steam
ﬂeuereted in the main body of the circulator
toward thelong leg thereof and prevent it from

interfering. to any extent with the descent of

30
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Q9o

the water down the short leg, and thus serves

as a current-directing plate.

This pendent circulator may be applied to
all descriptions of boilers and furnaeee as well
Fig. 3

ShDWb a modification thereof to adapt it to an

upright boiler.
ar mnﬂ*ed homzmlt“tlly the long and short legs
carving up from it to the lower flue-sheet and
upinto the water-space or steam-space, respect-

The main body thereof is here

100
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(v

-ively, with a gap between them for the passage

of the hot gases to the flues. In this use of
the circulator 1 prefer to construct it with hol-
low stay-bolts a, which have communications
through to the exterior shell of the fire-cham-
ber, so as to admit air to the gases to effect a
more perfect combustion A current-directing
plate is used in the main body of the circulator,
extending inward some distance from the short
leg, as indicated.

A space may be left between the edge of the
circulator and the wall of the fire-chamber for
the passage of a portion of the hot gases, the
main portion of which, bowever, passesthrough
the gap between the legs of the circulator.

Having thus described my invention, what
I elaim as new 18—

1. The combination, substantially as before

set forth, of the fire-chamber of a furnace and
20 the combined circulator and evaporator sus- |

232,481

| pended above the grate-surface thereof, and

having a short leg at one end connecting with
the lower portion of the water above the fire-
chamber and a long leg at the other end ex-
tending into the water to near the water-line
or into the steam-space.

2. A combined circulator and evaporator for
steam-boilers and othercontrivances for vapor-
izing or evaporating liquids, having a short leg
at one end connecting with the lower portion
of the waterin the boiler,a long leg at the other
end extending to near the water-line or into
the steam-space, and a current-directing plate,
all substantially as before set forth.

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

WILLIAM MACK IFISHER.

Witnesses: | |
B. E. J. E1LS,

C. A. NEALE.
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