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PATENT OFFICE.

'GEORGE WARRINGTON AND JAMES N. WARRINGTON, OF CHICAGO, ILLINOIS.

STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No. 459,028, dated September 8, 1891,
Application filed October 14, 1890, Serial No, 368,080, (No model.)
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Lo all whom it may concern:

Be it known that we, GEORGE WARRINGTON
and JAMES NELSON WARRNGTON citizens of
the United States, residing at Chleaﬂ*o I11i-
nois, have mvented certain new and useful
Improvements in Steam-Boilers, of which the
following is a specification.

Ourmvenimn has for its object to improve
the construction of steam-boilers in such man-
ner as to secure a more perfect circulation of
the heating-water and the complete separa-
tion and superheating of the steam, and also
to provide an improved construction of parts
to this end.

Our invention is more particularly appli-
cable to marine boilers, and we have shown
1n the accompanying drawings two boilers of
like construction connected together. Our
invention is applicable to a smn‘le boiler or a
battery of boilers.

In the accompanying drawings, Figure 1 is
a front view of two boilers and their acces-
sories, the left of the figure being in vertical
section and the right in elevation,some of the
parts in each shown in dotted lines. Fig, 2
is a longitudinal vertical section centrally of
one of the botlers, some of the pipes being

shown in elevation and the grate-bars in ele-

vation. Fig. 3 is a plan view, part of the fig-
ure being in longitudinal section. Fig. 4isa
sectional elevation of a steam-boiler of modi-

fied construction but embodying our inven-

tion. Iig. 5 1s a plan view thereof, and IFig.
6 18 a longitudinal sectional elevation on the
line 6 6 of IFig. 5 and showing the internal
construetion of the steam-drum. and of a sep-

arator therein; and Fig.7is a transverse sec-

tional elevation of the separator.

In the drawings, A represents the casing
surrounding the boiler and having in its front
the fuel—doors B, with the fire-chamber C hav-
ing therein the grate-bars D, beneath which
1s the ash-pit E. Above the fuel-pot are io-
cated tubes If, which are preferably bent into
an elbow form, as shown, the rear ends of the
tubes being expanded into the tube-sheet of
the water-drum G and the upwardly-extend-
ing endsin the tube-sheet of a steam-drum I1.

The preferred form of construction is shown
in Figs. 1, 2, and 3 of the drawings, wherein
two boilers of like construction are coupled

and in which the water-drumms are located |

side by side and in a vertical position, while
the steam-drums are similarly located and

horizontaily arranged at an elevation above 55

the water-drums. Thesteam and water drums
are connected by the return-pipes G/, which
form a passage for the water not evaporated.
The f{eed-water is preferably introduced
through a coil of pipes H’, connected to the
header I, which discharges into the water-
drum. ‘T'he drum, tubes, and return-pipes
are filled with water, the water-line being in-
dicated at ¢ ¢ in IFig. 2. When the fire is

60

kindled and the temperature of the water 63

reaches the boiling-point, the steam rises
in the steam-drums, and in order to effect ifs
partial separation we provide in said drams
the baffle-plates J, which extend from the
front wall to near the back wall and from
side to side of the drums, so as to provide
a narrow passage only arvound their rear
ends. T'hecirculationof water is established
through the tubesz, the lower portion of the
steam-drum, the return-pipe, and the water-
drum, and in order to completely separate the
steam from its entrained water we conduct
itthrough aseparator. (Particularly shownin
IFig. 7of the drawings.) This separator con-
sists of the shell or casing, preferably of the
form shown and marked K, having a periph-
eral slit &, the walls overlapping but not in
contact to provide such slit. This construc-
tion provides a tangential inlet for the steam,
and in conjunction with thecurved walls im-
parts to 1t within the reparating-chamber a
gyratory or rotary motion, the entrained wa-
ter being thrown to the walls of the chamber
and arrested by the ledge IKX’, at the base of
which is an aperture £, through which the
water escapes and is discharged through the
pipe L into the return-pipe G’ below the wa-
ter-line. The drysteam escapesirom thetop
of the separatorand 1sconducted by a branch
pipe M intoa steam-pipe N, which delivers to
a superheating-coil O, located above tubes ¥
and under the feed-coil I1’. The steam after
being superheated is delivered outside the
boiler, as at I?, Iig. 1, and is conducted thence
to the engine. '

We prefer to arrange the parts above de-
seribed within the casing,so as to provide for
the complete envelopment of the boiler with
the produets of combustion.
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The modified construction shown in Figs.

- 4, 5, and G isthe samein principle as the con-
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struction above described, the same reference-
letters being applied to corresponding parts
and the only differences consisting in the ar-
rangement of thesteam and water drums and
feed and superheating ecils.

- Ouar improved boiler constructed and ar-

ranged as above described is adapted to the

rapid and economical generation of steam at
high pressure, and we secure these results
mainly by the improved construction and
combination of parts, and particularly in the
combination and arrangement of parts where-

by the springing of the tubes and the conse-

quent early destruction of the boiler is ob-
viated. | |

It will be'obsméfved thétt thé ws&telﬁtubés are .

of elbow form, and they are g0 made in order
toprovide for their expansion and contraction
in use without springing at the tube-sheet,
the flexure being exerted at the angle or bend
of the tube without disturbance of the joint.
The parts are also so arranged as to secure

and maintain a perfect circulation of the wa-

ter and eifective separation and superheating
of the steam.

1. In a boiler of the type described, a water-
drum located at the back of the furnace, a
steam-drum atthe furnace-frontabovethefire-
box, a connection between said drums below
the water-line, and a steam-generator com-
posed entirely of a plurality of independent
pipes having curved bends therein above the
fire-box and having their horizontal portions
independently joined directly to the water-

1e latter having an are: reat or |
drum, the latter having an area as great o

| oreater than the combined areas of the inlets

to the several generating-pipes and said pipes
having their upright portions independently
joined directly to the steam-drum below the
water-line, substantially as described.

2. In a water-tube boiler, the combination,
with a water-drum of a steam-drum and water-
tubes connecting said drums below the water-
line, of a return-pipe also connecting the wa-
ter and steam drums below the water-line,
a steam-separator placed within the steam-
drum and comprising a separat_mg-chﬁn}ber
formed by a casing having a sh’gted periph-
eral wall to provide a tangential inlet forthe
steam with its entrained water and having a
ledge to separate the water from the steam,

| and suitable outlets for the dry steam and

water, substantially as deseribed. | o
3. In a water-tube boiler, the combination,

with the water-drum of a steam-drum and.

water-tubes connecting said drums below the

“water-line, of a return-pipe also connecting

the water and steam drums below the water-
line, a steam - separator placed within the
steam-drum below the water-line, said sepa-
rator consisting of achamber formed of a clr-
cular casing, said casing having a slit therein
and the walls of said slit being overlapped to
provide atangential inlet,aninternal ledge on
the wall of the casing to separate the water
from the steam, and suitable outlets for the

steam and water, substantially as deseribed. 7o

GEORGE WARRINGTON.
JAMES N. WARRINGTON.

Witnesses:
PAUL BLATCHFORD,
FREDERICK C. GOODWIN.
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