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To all whom it may concern: |
Be it known that I, CHARLES (JORTON of

and State of Pennsyl_vania-, have invented cer-
tain new and useful Improvements in Steam-

Generators; and I do hereby declare that the

tollowing 1 is a full, clear, and exact description

of the inv entlon whlch will enable others

skilled in the art to which itappertains to make:
and use the same, reference being had to the
accompanying drawings, and to the letters of
reference marked thereon, which form a pfut
of this spectfication,.

This invention relates to m]plm ements in
the construction of steam-boilers having for

its object the diminishing of the consump-

tion of fuel, the better and more economical
heating of the water or other liquids or con-
tents, the attainment of a greater regularity
of the dispersion of the heat and circalation
of the water into steam, and the greater dimi-

nution of first cost and facility of repairs.
- To these ends it consists in constructing the

- boiler with a central reservoir for {uel a1-

25

~top of the Dboiler.
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35 .

ranged in such manner that the shell formmn'

“the reservoir is readily removable, and is sus-

pended concentrically within a circle or circles
of tubes, which extend from the fire-pot to the
These tubes connect both
with the water and steam space thereof.

1t farther consists in combining with the
sald circular circles of tubes another series of
tubes, extending down and along the wall of
the fire-box and coninccting thereto, their up-
per ends connecting to the said upper series
by suitable steam-connections, the lower series
forming a lining- for the fire-chamber and a
space between the water-walls of the fire-box

~and the tubes, whereby when. tiie combustion-

40

chamber is completely filled with fuel the said
space gives opportunity for the gases evolved
from the fuel to thoroughly mix and commin-
gle with the atmospheric air to such a degree

- that the ignition of the gas thus formed read-

45

- the requisite quantity of air is supplied to

5O

ily takes place before it has time to form smnoke,
the tubes forming an increased and mpul gel-
erating-surface.

1t furtherconsistsin certain devices by w 111(,11

the combustion-chamber, and in such manner
that the supply 1s antomatic and in regulated
quantities, either above or below the fuel, or
either or both ; and 1t finally consists in form-

top, the lid-or cover being removed.

‘relative position to the fuel-reservoir.

|

ing an enlarged
the fuel-reservoir and the annular water-space,

in which flame-spacearalocated generatingand

circulating tubes, the said tubes being so ar-

ranged that all the products of combustion
are made to impinge against the surface of

said tubes, thereby impeding the exit of the
heat to a sufficient extent as to be transmitted
to the water in the tubes, and in other details

of constructmn, as mll mme fulh‘f herelmfter'

appear.

Such being the nature and objwtof my said
invention, 1 will now proceed to. describe the:
manner in which the same may be-carried into
effect, and in order that the invention may be

completely understood T will refer to the ac-
companying drawings, in which—

section of a boiler generally embodying my
principle of construetion, showing a grate and
what I term a “fingered?” or ‘scalloped” annu-
lar air-ring. Fig. 2 shows a similar construe-

tion,onlyhaving an ordinary grate. In thisin-
stance the tabular lining for the_ﬁre box and

reservoir are shown, and which form the gist
of this invention. Iig. 3, EL ptan view of the
boiler on the line z o, Flh 2, looking from the

represents a horizontal t-mnsverse section:
taken on the line y v, Ifig. 2, clearly showing
a double row or two cireles of tubes and their
Fig. b
shows another plan, in vertical longitudinal
section, of a boiler without the outer jacket or
casing. In this figure air-tubes communicat-

Ing with ash-pit and combustion-chamber are
plainly shown, althoughit isevident that these

air-tubes may be applied to any of- the plans
described. I prefer that these tales should
communieate with the air- chamber of the ash-
pit, for the reason that when the draft from
below 1s controlled the supply of -air 15&8811‘13"
through- the air-tubes is also controlled.

The same letters will indicate like pmts n

“all the figures; but. I will deseribe each of the
figures separately for the better understanding - -

of the general principle involved and the means
employed whereby the same may be prfwti-
cally carried into effect. |

Referring to Iig. 1, A is the outel shell be-

a flue-space. - This space-is divided horizon-

| tally and vertically by partitions across the

ue or flame space between

Tlg 4
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“tween whleh and the plate of theboileris found o
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tdp and sides iﬁ such manner as tocompel the
hot products of combustion to descend on one
side of the boiler and ascend on the other, thus

‘causing the hot gases to travel three times

through the boiler, eachh time being in close
contact to the generating-surface. Hence 1t
will be seen that nearly all the heat 1s extract-

~ ed and transmitted to the water before the es-

IO
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cape of the fire products to the atmosphere.

B is the outer water-space, and C the 1nner
water-space, both being pleferab] y annular in
cross-section. A flame space or flue, D, is
formed between them,through which the flame
passes.

K is the coal-reservolr, and is formed by the
inner walls of the inner water- chamber, and
which terminates at the bottom at the erown
of the furnace, but extends above the outer
water-space and up to the top of the boiler.

I is the farnace or fire-box, which 1s some-

- what the shape of the frustum of*a cone, form-
Cing an angular water-space 1n cross-section
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B ing the grate in position ;

and terminating below the fire-place, the outer
walls being parallel in vertical section and the
inner walls converging to the center, where
they terminate in joining theinner wall of the
outer water-space, and which wall forms the
inner wall of the flame-fine D of said water-
space.

Just above lhe crown of the furnace I pro-
vide a thimDle or hollow stay-bolt, a, the ob-
ject being twofold—first, to stay the boiler-
shells, and , secondly, to pr(wlde means for the
passage of the circulating and supporting
tubes . These tubes aiso perform a double
function—i. ¢., that of circulation from the
outer water-space to the inner water-space, and
also toretain the inner water-space in position.

Near the top of the boiler, and within the’

return flame-flue, I form another connection

between the inner and ounter chambers; butin

this case the connections are for steam com-

munication, so that the pressurein both cham-

bers may be equal. This is done by L.-shaped
pipes running from the side of the inner cham-
ber to the top of the outer chamber. Here the
magazine or fuel-reservoir is capable of acting
in a double capacity—viz., that of forming a
continuous fuel-magazine and atfording ready
access for the pipe-connections, by w hich CIT-
culation 1s provided for and the sustaining of
the two water-vessels in position,.

Near the termination of the water- -space, at
the bottom of the boiler, I locate my grate,
but preferably rest it upon a casting, G. Th:s
casting is provided with an annulus for hold-
but its important
feature is to supply air to the fael, and par-

- tienlarly when the interstices Letween the

6o

- combustion of the fuel used. _
happens that too much air for the economical |

orate-bars are choked with ashes. I construct
this casting G pan-like, somewhat flaring at
the top, and provided with what 1 term ¢ fin-
gers;” but 1t may be serrated, scalloped, or
perforated, so that air may be supplied in suf-
ficient quantities for the nearer perfection of
Now, it often

11el.
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combustion of fuel is admitted to the combus-
tion-chamber, and, again, the supply is very
deficient, for the reason that the space for the
supply 1s inadequate to the demand. Ior this
reason I construct the fingered casting in an
upward and outward inclining form, so that
when in position the conical form of the wall-
of the fire-box and the inclination of the cast-
ing will form an annular angular air-space be-
tween the said wall and the casting.
fore, the body of air striking these double in-
clines will force it, injection-like, through the
orifices between the fingers, and thus supply
the necessary oxygen for the proper ecombus-
tion of fuel. IFurthermore, the air is partially
heated, while in contact with the hot fingered
casting, before its admission to the fire-box,
and does not therefore have the chilling effect
that cold air from outside would have.
oteam -pressure gages, damper-regulators,

“and other essential attachments are shown, but

form no part of this invention. |

I will now proceed to deseribe Ifig. 2. The
outer shell, the outer water-space, and the fire-
box are substantmllv the same as that de-
scribed for Fig. 1, the difference, however, in
the two methods of constluctlon being that,
instead of the inner water-chamber shown in
Fig. 1, I employ a double series of tubes, and
are arranged in the following manner: Just
above the grate, and within the fire-box, I con-
nect a series of pipes, ¢, in any approved man-
These pipes extend to and terminate near
the crown of the furnace, and as they approach
sald termination they come closer together by
the reason of the conical form of the fire-box.
These tubes extend the entire distance aronnd
the fire-box and connect into what are known
as ¢ T” connections or fittings, only that the
openings are all of them one in the same ver-
tical line, so that the tubes ¢ connect into the
lower part of said fittings. I'rom these fittings
extend to the top of the boiler a double row of
tubes, d d, the end of each being suitably fast-
ened into the branch T, as clearly shown at
Fig. 4. They are then again connected by L-
ﬁttmgs to another pipe in the return flame-
chamber, which may enter the side of the outer
water-chamber, B, or into its top, as may be
seen at I'ig. 1. 'The manner of arran oging these
tubes in the upper portion of the botler leaves
a central opening, and into this opening I in-
sert a fuel reservoiror magazine, which extends
to or below the vertical tubes, and which sim-
ply fits the said opening, and which not only
forms the fuel-magazine, but forms a brace for
retaining the tubes in position. As before
stated, these tubes, with those forming the tu-
bular lining of the fire-box, make a vast heat-
ing-surface. They are in the position to re-
ceive the fierce heat of the fire and the heat
impinging upon them from all sides. They
form an extensive heating - surface. These
tubes are easily fitted, removed, and replaced.
They, being the same size and lengtb, are in-
terchangeable, as, in fact, all parts of the boiler
are, SO that when fu]} of the palts become worn
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they may be readlly replaced without ta.Lmo*
the whole boiler to pieces.

|

It is obvious that modifications ean be very

readily made within wide range of my inven-

Shoulditbedesirableorrequired,asidechute | tions, and I do not therefore wish to be con-

may be employed to supply the fuel to the res-
ervoilr, as may be seen in dotted lines in Fig. 2.
It is evident that air may be supplied te the

fuel above the grate from the ash-pit by means |

of tubes, as shown and as before described ; and,
also. the well-known boiler attachments in gen-
eral use may be turnished to my tubular boiler,
as illustrated in Fig. 2.

Kigs. 5,3, and 4, respectiv ely
sections taken on the lines z x and y y of Fig. 2.

Before passing from Figs. 2, 3, and 4 I de-
sire to have 1t particularly understood that the
g1st of my present invention liesin the prin-
clple demonstrated by these ﬁnures, and be-
lieve that this style of boiler is the best, will
generate more steam with less fuel, is cheaper
1n first-cost and less liable to get out of repair,
will last longer, and give more general satis-
faction than-any known to me.

Kig. o 18 an illustration of a very simple

form of boiler without the outer easing and the
return-fiue principle, butsubstantially embody-
ing the coustruction laid down for Ifig. 2.

It often happens that in the country, where
welght is of great consideration, where the
bmler is mounted on wheels and the ground is
soit, and where there is no roadway, if heavy,
theboilerc cannotbemovedfromplacetoplace,as
usually 1s very necessary for thrashing, stump-
extracting, cooking food for e cattle, and par-
ticularly in the South for sugar - cane - juice
bolling and in the West for steam - plowing.
Ifor such purpose heavy boilers are unsuitable,
and, moreover, when the first cost of a bmlu"
1S of great consmelatmn to the farmer, and
where fuel 1s very plenty, this form of boiler:is
the most simple of any I ever saw. In con-
structing this boiler 1 have had in view the
requuements of farmers generally, not only
as agricultural necessities proper, but where
saw-mills are used, tanneries, sugar-cane, &c.
Where sawdust, tfm barlk cornst%lhs, &c. are
in the way and can be utllmed as fuel, thlS
boiler is peculiarly applicable. All these fuela
and such trash require a large amount of air

- for their combustion, both above. and below

55
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‘Space otherwise unattainable.

the grate, for the reason that when thrown into

‘the furnace they. pack very close and make

1t dificult for the air to pass through. Hence
the fingers of the fingered casting open an air-
The air-tubes
from the ash-pit supply air into the body of
the fuel, and the flame passing up direct in
close r*on,taet with the shell of the fuel-reser-
volr dries the fuel for ignition as soon as it
reaches the fire-chamber, and the tubes suar-
rounding the fuel - magazine permit free ac-
cess to the air and unobstructed draft, and at
the same time present a large heating, gener-
ating, and circulating surfdce. Of course the
furnace is well adapted to coal or to any of
the ordinary fuels used, but is at the same
time useful to the fuels above mentioned.

are transverse

i

fined to the exact form shown. Therefore,

IIII

Having shown and described the forms at

present preferable, what 1 claim as new, and
desire to secure by Letters Patent, is—

1. The comblmtmn, 1n a steam- nenerator, of
a boiler composed of two mdependenlt cylin-
drical sections concentrically arranged in such
manner that an annular flame-space is formed
between them their entire length,
cylinder forming a fuel-magazine and termi-
nating at the ecrown of a conical fire-chamber,
sald chamber having at its lower end or base
a casting provided with fingers or serrations
flaring upward.in opposite directions from the
downwardly-diverging conical fire-box, where-

by an angular air-space is formed for the bet-

ter supply of air to the fuel above the grate
when the latter is choked with ashes substan-
tially as described.

2. The combination, in a vertical steam- gen-
erator, of an outer water-space angular in
transverse section at its base, the inner wall
diverging outwardly and forming a conical fire-
chamber, and a circle of tubes forming a fire-

lining for said chamber, said tubes encircling

the base of a fuel- magazme at their upper ends,
1n the manner shown and described.

3. The combination, in a steam-boiler, of the
outer water-space w1t11 a central fuel-maga-
zine, the single series of water-tubes form-
ing the fire- box lining, and the double nest of
tubes interposed between the fuel-magazine

the inner

75

30
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and the outer water-space, and connecting .

with the lower tubes, whereby a rapid circula-
tion of water is maintained and an increased
generating-surface produced.in the manner set-

forth and described.

4, In a steam-generator of the vertical type,
an outer water-smce provided preferably at
1ts bottom with a conical combustion-chamber,
a central magazine, a series of circulating and
generating tubes annularly arranged between

105-

110

the water-space and the magazine, and a fin-

gered orserrated castingsurronnding the grate,
with or without the air-supplying tubes, all ar-
ranged and combined in the manner and ior

the purpose set forth.

- 3. In a steam-generator of the vertical ty pe,
an outer water-space provided at its bottom
with a conical combustion-chamber, a central
magazine, and a series of cuculatmﬂ‘ and gen-
erating tubes annularly arranged between the
water-space and the magazine, said series of
tubes extending down and forming the fire-
box lining, substantially as described.

In testimony that I claim the foregoing as

115
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my own I affix my signaturein presence of two

wiinesses. | o
CHARLES GORTON.

~ Witnesses:
JAMILS J ONES,
M. P, CALLAN,.
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