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o all whom it may concern:

- Be it known that I, Wrirrianm DAvis Hooxk-
ER,a citizen of the Um fed States,residing inthe
clty of St. Louis, State of Mlssoml have in-
vented certain new and useful Im provements in
Circulation of Feed-Water in Multitubular
Uprwht Boilers; and I do declare the follow-
g to be a full, cle.:u and exact deseription of
thenwentlon Sueh as will enable othersskilled
in the art to Whmh it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to the letters and

figures of reference marked thereon, which

form a part of this specification.

My invention relates to. means for securing
a more perfect circulation in steam-boilers,
and has particular reference to upright multi-
tubular boilers for use on fire-engines where
the circulation must be quick and powerful in
order to get up steam rapldly and keep it up
evenly. and effectively at a high pressure. I
have devised mieans whereby I can secure a
forced circulation when it is desired to make
steam rapidly, and at the same time insure a
good natural circulation when the forced cir-
culation 1s not necessary or desired. To at-
tain this object I provide, in connection with
the circulation-sheet which lies between the
fire-box and the boiler-shell, a coil of feed-
pipe which has downwardly-projeeting noz-
zles at suitable intervals projecting between
the circulation - sheet and the outer shell,
through which the feced-wateris delivered un-
der pressure obtained from the usual pump.
The water delivered from these nozzles will
be precipitated in the space between the cir-
culation-sheet and the boiler-shell, and will
rise in the space between the cireulation-sheet
and fire-box. - The force with which this eir-
culation is made will depend upon the number
and size of the nozzles and the velocity of the
pump. Tofacilitatethe examination, removal

for repair or cleaning, and the replacement |

of the nozzles, I provide a plug in the shell of
the boller opposite each nozzle. In conjunc-
tion with this forced feed around the circu-
lation-sheet, I provide means for carrying the
feed-water whlch rises between the circulation-

‘sheet and fire-box over the tube -sheet and.

discharging it well in-toward the center of the

group of tubes, the forced cireulation of |

! course continuing over sald tube-sheet and
out among the tubes when the force feed or
circulation is in operation. To effectthisend:
I continue the circulation-sheet over the top ss
of the tube-sheet to a distance well 1n toward
the center thereof, leaving an opening in said
circulation-sheet 1n the center equalin diame-
ter to about one-third of the tube-sheet. This
will insure the delivery of the rising water s¢
centrally over the fire-box, whence it will be
scattered to the sides end again descend to
continue the circulation. A great amount ot
steam will be freed from the water circulating
thus rapidly and exposed as it is to such a 65

oreat extent of heating-surface. To further
aid in securing the liberation of the steam

- from the water, I provide for the escape of a

| small portion of it around each tube covered

or encompassed by the horizontal portion of 7o
. thecirculation-sheet. Thetubes passthrough
the circulation-sheet in holes a trifle greater
in diameter than the tubes themselves, thus
leaving a small annular space for the escape
of the water through the. circulation-sheet,
where it will rise round the tubes and be sub-
-Jected to the radiation therefrom. The steam
‘which frees itself from the water in this pro-
cess of circulation will rise into the steam- |
chamber around the smoke-box at the top of So
the boiler, where it is dried and taken to the
engine. The nozzles may extend to any depth
into the space between the circulation-sheet
and the outer shell of the boiler. I preter to
make them of differing lengths, as will be seen,
and some of them to be extended past the
lower end of the circulation-sheet and slightly
turned up. | |
- The accompanying drawings 1liustrate W]mt
I consider the best means for carrying my in-
vention into practice.

Figure 1 is a central vertical section of a
boiler constructed in the manner pursued by
me in carrying out this invention. I'ig. 218
a horizontal section of the same, taken on the
line z «, Fig. 1, looking down. Iig. 3 1san
enhrged sectional view of a nozzle, taken lon-
gitudinally. IFig. 4 is a detall view of the
feed-pipe, thh lies inside the outer shell of
the boiler with the 110?2.1{38 of different lengths 100
attached to 1t.

‘Similar letters of reference indieate corre-
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sponding paris in a11 the figures where they !

occur.

A is the boiler-shell.

B 1s the fire-box shell secured to the shell
A ab the base, and provided with lugs p p, at
proper height, on which the erate rests.

C 18 a circulation-sheet secured between
shells A and B by boltso,which extend through
all three parts, A C B, and hold the sheet
Cabout midway between theshells A and B, or
perhaps a little nearer to shell B than toshell
A. A circulating-space, ¢, is thus produced
between shell A and sheet C for the descent
of the feed-water, and a space, ¢*, between
sheet C and shell B for the ascent for the
same, the sheet C having its lower edge raised
a sultable distance above the Dottom of the
water-chamber.

Secured over space ¢ by lngs d to the outer
shell, A, of boiler is the circular feed-pipe D,
which receives water through pipe 1), with
which a pump is connected. The feed-pipe
D may extend entirely around the boiler, or,
1f desirved, only partially, in which latter case
its ends will be suitably capped or sealed.
Into the under side of this pipe D aresecured
the nozzles D%, which project down into the
space ¢,

In shell A opposite cach nozzle D#is placed
a removable plug, A%, which ean be removed
and a pair of pipe-tongs inserted to remove
the nozzle for repair, cleaning, &e.  The noz-
zles D™ may have preferably a tapering bore
of any capacity desired, and upon the size of
this bore and the velocity of the pump con-
nected with pipe I’ depends the extent or
degree of force given to the eirculation.

LThrough or about the parts thus far de-
scribed the circeulation is as follows: From
nozzles D down space ¢ and around the foot
of sheet C and up space ¢

The construction of the upper portion of
the boiler consists in the usual smoke-box, the
bottom of which forms the upper tube-sheet,
B, while the top of fire-box forms the lower
tube-sheet, It, in which sheets are seeared in
any ordinary or suitable manner the group
orset of tubes G, numerous and close together,
as i the case of the ordinary multitubular
boiler.

In order to attain the desired circulation
and effect the frecing of the greatest possible
amount of steam, I extend the cireulation-
sheet Cup over the lower tube-sheet, 17, as
shown at C* and carry it inward toward the
center, as shown, leaving an opening or cen-
tral hole, Z, equal in diameter to about one-
third of the diameter of the Dboiler or tube
sheet I'.  This extension C* causes the water
to be carried inward well toward the center of
the group of tubes and delivered there to be
dispersed or thrown outward toward the sides
of the boiler, and again descend to travel the
path of circalation before marked out, freeing
1tself of & vast amount of steam in this thor-
ough circulation. The tubes (I pass through
the part C*of the cirenlation-sheet in holes or
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openings ¢’, somewhat greater in diameter
than the tubes themselves, leaving a small an-
nular space or opening around cach tube em-
braced by the extension C%, through which
openings a small quantity of the rising water
escapes and passes upward around the tubes
Gr to receive a yet intenser degree of heat and
throw off a greater quantity of steam. It will
be understood that the same path of circula-
tion will be pursued naturally by the water
as 1s occasioned by the force-feed described,
and 1t will be also understood that the foreed
circulation may Dbe omitted at any time and
the natural circulation kept up; but, as stated
in the opening of this specification, this boiler
is designed for use upon firc-engines where a
rapid and powerful circulation is neceessary,
and where the forced circulation will be found
to be very desirable. The nozzles are made
of varying lengths, as shown, some of them
preterably extending to the bottom and turn-
1ng up slightly in the space between the eir-
culation-sheet and the fire-box shell, ag shown
in Fig. 1. The nozzles D* are preferably
made or bored out in the form of a contracted
veln, the outlet ends being smaller in their
bore than the small part of the bore in the
contracted veln, so as to discharge the {feed-
water foreibly; but I do not claim, broadly,
this form of nozzle, as they are old in hose-
pipes. The cireular feed-pipe will be located
far enough above the top of the circulation-
sheet s0 as not to obstruct the descent of the
return currents between the circulation-sheet
and boiler. |

Modifications may be made in many of the
details without departing from the spirit or
sacrificing the advantages of my invention.
As already stated, the pipe D may extend en-
tirely or only partly around. The force-feed
may be used in connection with a circulation-
sheet not having the extension C¥. The ex-
tension C* may have its openings ¢ fitting
snugly around.the tubes without any annular
space, as described, and the size of the center
opening, Z, may be varied as desired. The
plugs A may be omitted, if desired, and the
boiler-shell made solid. The number and size
of tubes G may be varied as desired, and
many of the minor details of construction may
be changed as will readily sugeest themselves
to one skilled 1n this art.

Havingthusdeseribed my invention, what I
desire to elaim and secure by Letters Patent
18—

1. In a steam-boiler of the kind described,
the combination, with the boiler and fire-box
shells and interposed circulation-sheet, of a
force-feed for the water arranged above the
space between the boiler-shell and eirculation-
sheet to project the water downward in said
space, as set forth.

2. In a steam-boiler, the combination, with
the boiler and fire-box shells and interposed
circulation-sheet, of an annular foree-feed pipe
extending partially or entirely around the
boiler, and provided with nozzles projecting
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down into the space between the boiler-sheil 1 thefire-box,boiler-shell, and circulation-sheet, 25

and circulation-sheet, as set forth.

3. In a steam-boiler, the combination, with
the boiler and fire-box shells and interposed
circulation-sheet, of the force feed-pipe ex-
tending partially or entirely around the boiler,
and provided with nozzles projecting down
into the space between the boilér-shell and cir-
culation-sheet, and a plug in the shell of the

boiler opposite each nozzle, as and for the

purpose set forth. | |

4. In a steam-boiler, the combination, with
the fire-box and boiler-shell, of the circulation-

~ sheet, extending over the top of the fire-box

20

and provided with the central opening or hole,
as described. -

5. In a steam-boiler, the combination, with
the fire-box, tubes, and boiler - shell, of the
circulation-sheet, as described, extending par-
tially over the top of the fire-box, and pro-
vided with openings, through which the tubes
pass, a little larger in diameter than the tubes,
as and for the purpose set forth.

6. In a steam-boiler, the combination, with

of the feed-pipe having nozzles of differing
lengths extending down between the boiler-
shell and the circulation-sheet, as set forth.
7. Tn asteam-boiler, the combination, with
the fire-box,boiler-shell, and cireulation-sheet,
as described, of a feed-pipe having nozzles ex-
tending down between the boiler-shell and the
circulation-sheet, one or more of which nozzles
extend below the said sheet and slightly turn
}11), so as to throw the water around it, as set 35
orth.

‘8. In a steam-boiler, the combination, with

20

thefire-box,boiler-shell, and circulation-sheet,

of the feed-pipe having nozzles made or bored
in the form of a contracted vein, and having 40
a still further contracted discharge-opening.
In testimony whereof I affix my signature
in presence of two witnesses. |

WILLIAM DAVIS HOOKER.

VWitnesses:
C. D. GREENE, Jr.,
C. A. MAGEE.
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