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water from one section to another.
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To all whom it may concer: |
Be it known that I, JoHN L. HEALD, of

(Crockett, Contra Costa county, State of Cali-

fornia, have invented an Improvement in
Steam-Boilers; and I hereby declare the fol-
lowing to be a full, c¢lear, and exact deserip-
tion of the same. o

My invention relates to steam-Dboilers and
steam-generating apparatus generally and a
new method of dealing with the gases of com-
bustion; also, the digposition of the water in
such apparatus and methods of supplyingand
conveying the same.

It consists in the arrangement of steam- |

cenerating apparatus in sections, so as 10
more effectually utilize and apply the heat of
fuel, in avoiding the danger of destructive
explosion, and in securing an increased area
of heating-surface within a given amount of
enveloping-shell. | |

Referring to the accompanying drawings,
showing the application of my invention to
several kinds of steam-boilers, Figure 1 1s a
side elevation of a multitubular locomotive-
boiler with an interior furnace, the boiler
congisting of four sections arranged in accord-
ance with my improved method. I'ig. 2 is a
longitudinal vertical section of the same.
Fig. 3 is anend view, partially in section, of
Fig. 1,showing the arrangement of the flues
in the furnace-section. I'ig.41s a transverse
section on line ¢ b of Figs. 1 and 2, showing
the arrangement of flues in supplemental sec-
tions, also the pipes for conveying the feed-
Fig. o 18
a vertical Jongitudinal section through a ma-
rine boiler arranged in accordance with my
improved methods, Fig. 6 is an end view of
Fig. 5, partially in section online ¢ f of Fig.
5, showing the first series of flues, the posi-
tion and relation of the furnaces, and also in
dotted lines the first chamber behind the fur-
naces. Fig. 7 is a cross-section on line ¢ ¢
through Fig. 5,showing the arrangement of
flues in the second and third sections. Fig.
3 is a vertical longitudinal section through &
horizontal tubular boiler set in masonry hav-
ing two supplementary sections; and Kig. 9
is an end view partially in section, showing
the arrangement of the flues in the first and

supplemental sections.

]

l with. water

Similar letters of reference on the different
fieures indicate corresponding parts.

The object of my improvements in steam-
boilers is to provide for a gradual reduction
and absorption of the hot gases of combus-
tion by opposing to them surfaces of varying
temperature, so that the transmission ot heat
will continue as long as the temperature of
the gases is high enough to produce useful
eitect. |

In steam-boilers as commonly arranged
there is nearly uniform temperature through-
out all portions exposed to the heat, and as
soon as the temperature of the boiler and
that of the gases approximate each other, or
when the gases of combustion have fallen to
the maximum temperature of the boiler, the
transfer of heat ceases and it islost, the gases
escaping at a high temperature and without
having completed the useful effect of which
they are still capable.
sorption being as the difference of tempera-
ture in the two cases, the transmission of heat
is directly as this difference, and by allowing
the temperature of the boiler to diminish with
that of the gases (which is possible only by

arranging a boiler in separate sections) the

difference of temperature is maintained un-
til the gases escape and all useful heat is ab-
sorbed. -

In the present case I have shown my inven-
tion applied to three different types of steam-
boilers. In Figs. 1 and 2 there is shown a
horizontal tubular boiler of the locomotive
type consisting of four sections. The first or
main section contains a furnace A, the fire-
orates B, and a steam-space at C. This steam-
space is raised above the main shell of the
boiler to permit a greater number of flues D
in the first series leading out of the furnace
A, and thus increasing the amount of heat-
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The power of heat ab-

75

80

Q0

ing-surface at this point, providing also more

surface space for rising steam and to prevent
foamine. This arrangement of the steam-
space is not, however, essential in the appli-
cation of my invention to boilers already con-
structed, no change heing required in such
cases except the addition of supplemental
sections with their proper connections. -

E E E are supplemental sections filled
alone, and as no steam-space 1s
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o | ﬁ]ledWlth flues F, as shown in Kig, 4. The?

________ ~ area available for flues is in this way greatly |

5 quired between the flues for rising steam,and | Thelettersof referenceindicate correspond- -
L - no incrustation to be guarded against, their | ing parts, g S
.. i ... numbercan be allthe flue-sheets will contain, | Fig. 5 is a vertical Jlongitudinal section
... . providing a greatly-increased amount of heat- | showingtheinternalconstructionandarrange- 75
... Ing-surface in these sections, and at the same | ment of a marine boiler consisting of three
... 1o time reducing the velocity of the hot gases | sections. - The furnaces B are eylindrical in -
- and intensifying their action on the heating- | section,and the combustion-chamber A sepa-
. surfaces by reason of prolonged contact. | rate, as shown. Thefluesshown in Ing.7ean
| beotf any suitable sizeand fill the wholeavail- 8o = =
SRS oA Ury U | able space, thus increasing the area of heat-
. &fﬁe and redistribute the hot gases at each | ing—surfa,ce 1o nearly double what is zattain‘.é S R

| able if the sections E required a steam-space

. area in the flues and ducts, altering their ve- - at the top, as in the first section.

| The course of the feed-water and other de- 85

_ _ | of horizontal boilers. ' The sections E Ecan
‘superimposed one above another to form a be placed vertically or in any position with
.. vertical boiler, or placed side by side, the: '

- gases of combustion being conveyed by suit- !

able conductors from one to the other.

In Figs. 1 and 2 the chambers G G G are
made large enough to permit access through
the hinged doors I I forinspection or repair-
ing the flues or flue-sheets. The chambers
J J J are arranged to cateh and eontain cin-
ders, ashes, or other unburned matter pass-

reference to the main section, so that the hot =~
gases will pass through them. -

Referring to the various drawings of boilers
and descriptions of the same that have pre-
ceded, it will be apparent that an increased
effect is obtained by the chambers G breaks-
ing up and redistributing the flames and hot
‘gases of combustion. This is performed by
the change of area in the flues and duets and
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ing through the flues, the doors I I I permit-

ting the removal of such collected material |

whenever necessary. _
The different sections are connected by th

pipes L L L, extending from the top of thelast

section to the bottom of the next, and so on in
-the same manner until the first or main section
1s reached, so that the feed-water forced in at

the pipe M in thelastsection will passfromone

to the other, its temperature rising in each un-
til the first or furnace section is reached and
there be expanded into steam, either by the
superior heat of this section or by latent heat

absorbed in its passage through the supple-
pipes L L Lare

mental sections E E E. The
connected from top to bottom of the several

~ Sections in the manner shown to accommo-

date the tendency of the water to rise as its
temperatuire increases.

“tlions may, however, be arranged in any man-

ner that will permit the overflow to pass out
at the top and thus keep the supplemental

~ sections E E E filled with water.

consequent velocity of the gases, by their im-

inging against the flue-sheets. bv a changce
puging ag , S

| of alignment in the flues, or by the introduc-

tion of extrabaffling-plates,any or all of these

agencies being employed, as may be required

in different cases, so that every portion of the
hot gases will come in contact with the heat-
ing-surfaces. o
In straight orcontinuous flues only an outer
film of the hot gases comes in eontact with the
flue-surfaces, the central part remaining a
neutral core, passing from the furnace to the
chimney without coming in contact with the
heating-surfaces or giving up its heat. In
this way can be explained the superior effect
of flame when it is broken up by impinging
against surfaces at a right angle toits course,

| and one object of my invention is to provide
These water-connec-

in the walls of the chamber G a large amount
of such surface.

By arranging steam-boilers according to my

| invention—in separate sections—~the tempeér-
I ature rising in each as the furnace is ap-
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proached, thereisan adaptation of the increas
ing temperature of the water toa like increas-
ing temperature of the gases, maintaining at

ach stage a difference between the two and
permlttmﬂ‘ a transfer of heat not possible in
a common. boiler having & uniform or nearly
uniform temperature throughout. The con-
ditions permitting heat absorption are totally
different in the two cases.

Another object attained by my invention
is the precipitation in the supplemental sec-
tions E E of mineral matter held in solution
in the feed-water by the system of progress-
ive heating in these sections. The precipi-
tation of such matter takes place at from 200°
to 300° of temperature, and consequently is all
deposited in the supplementary sections un-
der a modified temperature in the form - of
silt of soft material before it reaches the

20 jigher temperature of the first or furnace

section, which is in this way completely pro-
tected from i1ncrustation. |
- No free steam being made in the supple-
mental sections K, they being filled with wa-
ter only and not Sub,] ect to (,lastlc pressure,
there is no danger of destructive explosion
in these sectlonsj and, if desired, they can be
made of thinner m atel*ial than is required for
sustaining an equal elastic steam pressure,
thus saving in the cost of construction and
faclhta‘rmfr the passage of heat by reason of
the thmner plates and flues.

The arrangement of steam-boilers and the

F

{

method of their operation embodied in my
improvements and shown in examples herein-

before described is not confined to particular

types of boilers and steam-generating appa-
ratus, but is applicable to any case where a
division into sections is possible, whether the
water is contained in or surrounds the tubes
or whether a boiler contains a furnace or be
set in masonry, such modifications being ap-
parent and understood without further de-
scription here.

Having thus deseribed my invention, what
I claim as new, and desire to secure by Lettels
Patent, is—

In a steam-boiler, a sectwn containing a

furnace, flues, and a steam-space, supple-

mental sections having flues passing through
themﬂ1ntermed1ateba,fﬂmn'-ehambers between
the sections through which the produects of
combustion pass, a feed-plpe delivering water
into the bottom of the section _fa,rthest from
thefurnace-section,and exterior pipes through
which water is forced from the top of each
section into the bottom of the next adjacent
section toward the furnace-section, substan-

tially as described.

In witness wher eof I have hereunto set my
hand.

JOI‘IN IJ- IIEATJD.

Witnesses:
S. . NOURSE,
H. C. LEE.
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