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To all whom it may concerwn:

Be it known that I, WERTER C. HIGGINS, a

citizen of the United States, residing at Nor-
wich, in the county of New London and State
of Connecticut, have invented a certain new
and useful Improvement in Boilers for Steam
and Hot-Water Heaters, of which the follow-
Ing is a specification, reference being had to
the accompanying sheet of drawings, in
which—

Figure 11is a central vertical sectional view
of a hoiler of my newly-improved form, and

Fig. 2 is a cross-sectional view of such a boiler,
taken at the level of line x « of said Fig. 1.

Fig. 3 is a similar cross-sectional view of a

slightly-modified form of my said invention.

The chief aim of my present invention is
to produce, for use in a steam or hot-water
heater, a boiler-section in which such provi-
sion is made for the circulation of the water
as will cause said water to flow in prescribed
and unobstructed courses, thusnotonly main-
taining a eonstant and free circulation, but
also, because of the peculiarly arranged and
proportioned conduits; preventing the ebulli-

tion or ‘‘churning” of the waters when the

cooler portions of the water encounter the
hotter portionsin their efforts to return to the
lower part of the boiler. |
T'his invention is specially applicable to
boilers in which a vertical eylindrical or con-
ical water-jacket surrounds the fire-pot and
combustion -chamber, and I have therefore
illustrated such a form of boiler, the letters
a and b indicating, respectively, the outerand
inner shells of the boiler, said shells being
located in such relation to each other that a
water-space is provided between them, and
sald shells or walls are drawn in at the top,
asata’ 0, toprovide water-space immediately
over the combustion-chamber, that is con-
nected with and in effect a continution of
the water-jacket which I have referred to as
surrounding said combustion-chamber.

Those portions of the water in the boiler

that are in nearest proximity to the fire-pot
and combustion-chamber of course are most
influenced by the caloric products, and such
heated waters in seeking to rise to the upper
part or dome of the boiler displace the cooler
portions of said water and said cooler por-

‘introduction of fuelinto the fire-pot.

| and it is particularly desirable that the rising

superheated waters shall not be met and ob-
structed by the returning cooler waters. My
present invention is believed to provide such
an arrangement of conduits or guideways as
will positively control the courses of both the
superheated and cooler waters and produce
the best results obtainable.

In a boiler of the form here illustrated I
provide a ‘‘feed-door” ¢, through which fuel
may be introduced into the fire-pot, and pref-
erably opposite said feed-doorI provide an

| opening d fora smoke-exit, to which the usual

smoke and draft pipe is attached.
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Extending downward from the center of the

wallb', that forms the dome of the combustion-

chamber, isa water-column e, whose lower end

'1s connected with the water-jacket of the

boller by a multiple of pipes g, here shown as
three in number, that extend radially and
downwardly from said water-column, thus

providing several connections or conduits be-

tween the water-jacket of the boiler and the
central column ¢, which latter is open at its

upper end, so that its contents maybe dis-

charged immediately into the space between
the shells or walls a’ 0’ of the dome.

I make the cross-sectional area of the cen-
tral colnmn e equal to the sum of the areas of
the several radial pipes g, or approximately
80, 1n order that the heated waters passing
upward from the water-jacket through said
pipes and discharging into the said column
¢ may be in no way obstructed or even hin-
dered in the upward passage.

Three of the radial pipes ¢ are provided in
the boiler here illustrated, one being located
immediately below the smoke-exit d and so
that the products of combustion as they seek
to pass npward engage the lower side of said
pipe and are by such engagement deflected
in a greater or less degree, according to the
width of said pipe, and caused to take an in-
direct course before reaching the said exit.

The three pipes d are here located equidis-
tant from each other—that is to say, at an

t angle of one hundred and twenty degrees rel-

atively to each other—and the feed-opening
¢ 18 located between two of said pipesand so
that the latfer in no way interfere with the

tions simultaneously seek to pass downward, | number of pipes d be increased, it is my pur-

If the
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| 15036 that the smoke-exit shall still be 1oea,ted

over one of §aid pipes and that the feed-open-

ing shall be located between two adjacent
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pipes, but said feed-opening need not be lo-

cated opposite the said exitin order to be op-
erative. T

‘Insomein sta",ﬂdés,i)*a’i‘tieiilaﬂj? whenitisde- |

sirable to increase the fire-surface, I broaden
(extend laterally) that pipe g that is under
the smoke-exit, so that a correspondingly-ex-
tended connection is provided with the water-
jacket of the boiler, the said pipe being then
substantially fan-shaped and baving its Inner
end opening into the central column e, as
seen in Fig. 3 of the drawings. This broad-
ened form of pipe providesa deflecting-plate

for the pi*OdﬂCtS Of C‘Ombii'stion,. as well as a |

thin water-chamber that is so located within
the combustion-chamber as to insure the

réady heating of the water in said chamber;
and also secures the desired additional fire-

| _sur’faee. |
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The described arrangement and relative
proportions of the water-jacket, central col-
umh; and radial pipes make it both possible
and easy for the superheated waters in the.
water-jacket and nearest the wall ¢ to pass
into the pipés g and thence upward in siib-
stantially ditectcotirses itito and through the
central eoliimn ¢, being finally discharged in
the center of the dome-Space. By reason of
‘this uiinterrupted upward ceéntral flow of
the superheated water the waters in said | . In
| the water-jacket eneireling the combustion-
chamber and opening directly into the lower
edge of the dome, a water-coluinn depending 85
from said dome, a Smoke - exit extending
throush said jaeket, and a pipe connecting - -

dowie are being constaiitly displaced and

forced outward until they are checked and .
guided downward by the outer shell of the:
‘boiler; being finally distributed throughout
the space between walls a b, where they are |
again influenced and raised in temperatiite
by the calori¢ products of combustion and
again pass upward through the pipes g and

central coliimn. A constant uninterrupted

and natural ¢irculation is thus induced and
. o | 1 tially as described. -

For the purpose of this invention it is not | .
material whether the deseribed arrangement
of partsisutilized in connection with so-called |
“ hot-water heaters ” or for generating stean, .
a8 in either instance it is equally desirable i

maintained.

| communication with the lower edge of said

| that a constant and perfect circulation of the 50
water in the boiler be inaintained. SN

 In the construction of my described boiler':'_- y 3_

I prefer to make the water-jacket, dome, cen- ;
tral column, and radial pipes as a single in-
Having thus described my inventiom, 1.

tegral structure.

L ]

claim— |

depending into the combustion-chamberfrom
said dome and having its top in open com-
munication with the lower end of said dome,
a water-jacket surrounding said combustion-
chammber and having an open top in direct -

dome, and a series of radiating pipes con-
necting the lower portion only of said water--

1. A boiler, having a dome, awater-column

column with said jacket, all of said pipes

opening into said water-jacket considerably

above the bottom and below the top thereof,
70

siibstantially as shown and described. -

] -

2. In a boiler, in combination, a waler- -

jacket inclosing the sides and top of the com- o

bustion-chamber, a water-colimn depending

centrally from the dome of said boiler, and a '.
connecting the lower end of said centralcol- -
iimn with the water-space around the com-

multiple of downwardly-inclined radial pipes

bustion-chamber; the cross-séctional areaof

the central column being approximately equal

4o the sim of the areas of the several radial 8o
‘connecting-pipes. 3 N

3. In a boiler, the ¢oinbination of the dome,

said water-jacket and water-columi together,

said pipe being broadened toward its outer

| end and providing a deflecting-plate for the go
| proditets of combustion and a thin chamber

for conducting water to said column, substan- -~ -

''''''

Witnessés: =
FRANK H. ALLEN,
AT.0NZO M. LLUTHER.

WERTER C. HIGGINS.
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