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~ as to show the interior arrangement of parts.
- Fig. 2 is a vertical central section upon a line

 partsin each of the figures.

a more perfect circulation of water within the

~ space at the lower side of the boiler, and atits

- - cylindrical boiler, provided with a number of

~ which forms at such point a suitable chamber,

o ~ while at its rear end said boiler is inclosed by |
- means of a bonnet or hood, K, that has the
- general form shown in Figs. 2 and 3, its lower
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To all whom it may concern: I
- Be 1t known that we, JAMES R. WORSWICK
- and EDWARD Lewis, of Cleveland, in the

- county of Cuyahoga, and in the State of Ohio,
have invented certain new and useful Improve-
ments in Steam-Boilers; and do hereby de-
clare that the following is a full, clear, and {
exact description thereof, reference being had
to the accompanying drawings making a part
of this specification, in which—

Figure 1 is a side elevation of our improved
boiler with the side wall or casing removed, so

e

- extending from front to rear, and Fig. 3 is a
cross-section upon line z z of Figs. 1 and 2.
Letters of like name and kind refer to like

The design of our invention is to more thor-
oughly utilize the heat of fuel employed in pro-
ducing steam within a steam-boiler, to produce

boiler, and to increase the steaming capacity of |
the same; to which end said invention consists,
principally, in the water-bonnet inclosing the
‘rear end of the boiler, provided with suitable
water-ways between its inner and outer sides, |
~ and connected at its lower end with the water-

- upper end with the steam or water space above
the flues, substantially as and for the purpose
hereinafter specified. It consists, finally, in |
the botler and its attachments as a whole, when
sald parts are constructed and combined to
~operate in the manner and for the purpose
substantially as set forth.

In the annexed drawings, A represents a

-

“horizontal or return flues, B, and set in the

usual manner, so as to form beneath its for-
ward portion a fuel-chamber, C, and ash-pit D,
access to which i1s had through suitable doors
E and F, respectively. The forward end of |
the boiler is inclosed by means of a casing, G,
H, and is provided with an opening and col- |
lar, 1, for the reception of the exit flue or pipe;

- portion being extended or offset rearward, and |

carried downward somewhat below the lower
side of said boiler, so as to form an enlarged

chamber, L, that extends upward to a point

above the flues B, and has its frontlower side
opening into the combustion-chamber ¢/. The
bonnet K is provided between its inner and
outer sides with a series of intersecting chan-
nels, k, the lower ends of which are connected -
with the interior of the boiler A by means of
a number of pipes, M, which extend horizon-

tally forward from laterally equidistant points
therefrom to a point near the longitudinal cen-

ter of said boiler, and from thence pass vertic-
ally upward into the same. From the upper
ends of the channels & another series of pipes,
N, extend horizontally forward through the
rear head of the boiler, and connect said chan-
nels with the space above the flues B.

As thus constructed, it will be seen thatfree
passage 1s turnished for water from the lower
portion of the boiler, through the pipes M, wa-
ter-channels, and pipes N, to the upper portion
of said boiler, while the heated escaping prod-

ucts of combustion from the fuel - chamber
pass rearward around said pipes M, upward -

against the inner side of the bonnet K, and

thence into and through the flues B, to the exit-  . B
flue, during which passage of said gaseous

products a large proportion of heat that would
otherwise have been wasted is imparted to the
water contained within said bonnet and its

connecting - pipes, causing said water in a

highly-heated state to pass rapidly upward into
the upper portion of said boiler, while its place
18 filled by cooler water from the lower portion
of the same. | - |
The result produced by the employment of
the bonnet andits connecting-pipes is tolargely

| Increase the steaming capacity of the boiler, =
and to materially reduce the consumption of =

fuel, the latter effect being, in part, the result.
of a better application of the heat, and in part
due to the small percentage of heat wasted
by being radiated from the rear end of the
boiler, as compared with those of ordinary con-
struction. R o
The efficiency of the boiler is still further
increased by means of one or more pipes, O,
which extend from near its front end into the -
fuel-chamber C, from thence horizontally rear-
ward beyond the rear end of said boiler, and




S - tion of theheated gases upon the entire length | 18— | -
---------- ~ of the pipe O raises the temperature of the | 1. As a means for inclosing the rear end of

water contained therein to a very high point, | a return-flue boiler, a bonnet or hood provided o
B and causes it to pass rearward and upward | with water-ways, which are connected with. = . = =

_______ w;ith oreat 1ap1d1t3 .~ |the upper and lower portions of the boiler,

_ If desired, the pipes N may enter the boiler | substantially as and for the purpose specified.
~ above the waterline, in which event no up-|{ 2. In combination with the boiler A, con-

R ward circulation of water wounld take place | structed as described, the bonnet K and pipes

through the bonnet; but as the connections of | M, N, and O, when arranged to operate in the

" {le latter are so divect and capacious, water | manner and for the purpose substantially as 1

 within said bonnet and boiler would always | shown. .

have a uniform height, a sufficient supply en- | In testimony that we claim the foregoingwe
" tering the lower end of the former to compen- } have hereunto set our hands this 31st dayof

~ sate for such as was converted Into steam and | J uly, 187, .

| the steaming capacity of a boiler and its econ-{ . | _
----------- omy in theuse of fuel, while from their nature |  Witnesses:.

~ apd construction but a shight increase ismade | JOHN A. PRINDLE,
1mn lts COSt- ............... S D EIAMS QUAYLE-
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