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UNITED STATES

PAaTENT OFFICE.

JAMES F. CASEY, OF CHATTANOOGA, TENNESSEE, ASSIGNOR TO THE CASEY
& HEDGES MANUFACTURING COMPANY, OF SAME PLACE.

WATER-TUBE BOILER.

SPECIFICATION forming part of Letters Patent No, 544,285, dated August 13,1895.
" Awplication filed June 8, 1896, Serial No, 551,848, (No model)

o all whom it may concern:

Be it known that I, JAMES F. CASEY, a citi-
zen of the United States, residing at Chatta-
nooga, in the county of Hamilton and State

5 of Tennessee, have invented certain new and
useful Improvements in Water-Tube Boilers,
of which the following is a specification.

My invention relates to water-tube steam-
boilers, and the object of my invention is to

ro provide a water-tube boiler in which a posi-
tive eirculation is produced and in which the
products of combustion are caused to circu-
late in such a manner as to utilize the heat-
units therein to the best possible advantage.

15 1 attain these objects by the constructions
shown in the aecompanying drawings, in
which—

Figure 1 is a front elevation with some of
the parts broken away to more clearly illus-

20 trate the inner construection. Fig. 2 is aside
elevation of the same with the outer casing
shown in section.

Likepartsare represented by similarletters
of reference in both views.

25 In the said drawings, a represents the fire-
box; o, the usual grate-bars therein, and o?
the ash-pit, suitable doors a®a®being provided
for the furnace or fire-box, and draft-doors a!
a* for the ash-pit in the usual manner.

The boiler proper consists of a series of cir-
culating-tubes which are connected to four
drums b 0" b* b%, one of these drums b being
asteam and water drum. The other drums d’
- b*b? are water-drums. The water-tubes, which

35 connect the water-drums 0’ b b% with the up-
per or steam-drum b, are arranged in series,
as shown at ¢ ¢/ ¢ The water-drum b’ isar-
ranged immediately above and at the front of
the fire-box e and takes the place of the usual

40 lining for the furnace-front, thus protecting
the furnace-front and atthe same time util-
izing the heat which would otherwise come
thereon. Fromthe drum &’ there is extended
a series of tubes ¢ along theinner side of the

45 front wall of the furnace. These tubes, of

3¢

which any number may be employed, extend

at intervals along the entire length of the re-
spective drums b and b’ in series, as shown,
although this number may be varied as de-

50 sired. '
The drum b? is placed immediately in the

rear of the fire-box and preferably slightly be-
low the main body of the fire. Tubes ¢/, ar-
ranged in series similar to those ¢, connect
this drum with the steam-drum b, Immedi- 55
ately behind the drum b% or series of tubes
¢’, is a bridge-wall d, which extends upwardly
to within a short distance of the upper or
steam drum b. The lower drum b? is prefer-
ably placed slightly in the rear of the upper 6o
drum b, so that the tubes extend upwardly
and forwardly at an angle to where they join

‘theuppersteam-drum b, the bridge-wall being

preferably correspondingly shaped.
To the rear of the bridge-wall d is a com- 65
bustion-chamber d’, from which the produects

of combustion are conducted downwardly

through the passage d? thence upwardly
through the uptake d?to the stack, a defiect-
ing-plate d*being placed at thebottom of the 70
deflecting-chamber d’ to deflect the produets

of combustion against the series of tubes c?,
which extend from the drum % to the drum

b in the rear of the bridge-wall, the drum b®
being located at a point where the passage d* 75
enters the uptake d°.

Each of the series of pipes ¢ ¢’ ¢* has the end
section or series arranged within the wall of
thefurnace, so as to be protected from the heat
of the furnace and thus furnish the means for 8o
causing a circulation from each of the drums
b’ b2 b% to and from the drum b. In addition
to this there is also a series of pipes at each
end of each of the lower drums connecting
sajd drums one with the other, as shown ate 85
and ¢’. These pipes are also arranged at the
ends of the respective drums and within the
walls, 80 as not to be subjected to the intense
heat of the furnace.

The water to feed the boiler is introduced 9o
into the drum b3 which is located at the point
where the products of combustion leave the
furnace. Theproduectsof combustion fromthe
furnace a pass upwardly through and around
the respective tubes ¢ and ¢’ and are concen- 35
trated ata pointimmediately below the drum b,
where an intense heat will be produced. The
water from the water-drums will be cireulated
rapidly up to this point, where it will be con-
verted into steam and pass into the steam- roo
drum b along with such water as is circulated
therewith. As the heat products pass into
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the chamber d’, they will have parted with a
proportion of their heat. Here they will he
brought into contact with the series of pipes
¢% which emanate from the water-drum b3, into
which the cold water isintroduced. The heat
imparted to these tubes will be sufficient to
cause an upward circulation of water from
the drum b%; but the water will be naturally
much cooler at the lower ends of said tubes
than at the top, so that as the heat products
are conveyed downwardly they meet a colder
and colder surface to impart their heat-units
to, until just before passing into the uptake
they are brought into contact with the bottom
of the drum b3 into which the cold feed-wa-
ter will be caused to circulate by reason of
the introduction of feed-water at this point.
The feed-water introduced into the drum b3
being colder than any water in the boiler will
naturally find its way to the lowest part of the
boiler and passing along the bottom of the
drum 0® will circulate through the pipese’ to
the bottom of the drum 0? and from thence
through the pipese¢to thedrum¥’,the feed wa-
ter introduced being thus distributed through
the various water-drumsin which a cireulation
willalways be maintained through the respect-
ive tubes connecting said drums with the
steam-drumd. Theresultof thisconstruction
is that the circulation of water in the boiler
is in practice opposite to the circulation of
the heat-units in the furnace—that is to say,
the products of combustion will come in con-
tact with that portion of the boiler containing
the hottest water in the hottest part of the
furnace, and as the heat-units are given up
the produets of combustion will be brought
into contact with the cooler portions of the
boiler until they finally pass out of the fur-
nace in contact with the coolest portion there-
of, so that theoretically it is possible to utilize
all of the heat-units which are above the tem-
perature of the feed-water which isintroduced
into the boiler.

It will be seen from the above description
that not only is the heat utilized to the great-
est possible degree, but that the circulation
of the boiler will be absolute while the heat-
ing-surface is extremely large.

Having thus deseribed my invention, I
claim—

L. In a steam boiler, the combination with
a single collecting or steam drum, of three
water drums, fwo of said drums being arranged
at the front and rear respectively of the fur-

nace,and thethird water drum being arranged
in a passage separated from said furnace by
a bridee wall, as described, and circulating
pipes from each of said water drums to said
steam dram whereby the products of combus-
tion in leaving the furnace are brought into
contact with the coolest portions of the beiler,
substantially as specified.

2. A boiler consisting essenlially of three
water drums and a single steam or collecting
drum, circulating pipes connecting each of
said water drums with said steam dram, some
of sald pipes being arranged within the fur-

6¢

nace wall, as deseribed, and two of said water -

drams being arranged at the front and rear
respectively of the boiler furnace, a bridge
wall between said furnace and the rear water
drum, and circulating pipes connecting the
respective water drums,substantially as speci-
fied. ,

3. Thecombination with afurnace,a bridge
wall in the rear thereof, and a downwardly-
extending passage from said furnace in the
rearof said bridge wall,a steam drum arranged
at the top of said furnace, and three water
drums, one arranged at the front of said fur-
nace, one at the rear of said furnace, and one
in the passage leading from said furnace to
the uptake, a feed water connection to the
rear drum, and cireulating pipes connecting
the respective water druins, and a series of
tubes connecting each of said water drums to
the collecting or steam drum, substantially as
specified.

4. Thecombination with three waterdrums,
the center drum being arranged below the two
side drums, one of whiech is located in the
front of the furnace, and the other located in
a passage leading from said furnace, a steam
drum at the top of said furnaece, a bridge wall
separating said furnace from said passage, cir-
culating pipes from each of said water drums
to said steam drum, one or more of which are
located in the walls of said furnace, and a ¢ir-
culating pipe from one of said water drums
to the other, and means for introducing feed
water into the rear water drum, substantially
as specified.

In testimony whereof 1 have hereunto set
my hand this 1st day of June, A. D, 1895.

JAMES F. CASEY.
Witnesses:
CHAS. D. GORDON,
J. F. JOHNSTON.
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