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UNITED STATES

PaTenT OFFice.

WILLIAM M. MACKAY, OF NEWARK, NEW JERSEY, ASSIGNOR TO THE
RICHARDSON & BOYNTON COMPANY, OF NEW YORK, N. Y.

SECTIONAL STEAM-BOILER.

SPECIFICATION forming part of Letters Patent N. 0. 496,089, dated April 25, 18983,
Application filed January 9,1893. Serial No, 457,804, (No model.)

To all whom it may concern.:

Be it known that I, WiLr.ram M. MAckay,
a citizen of the United States, and a resident
of the city of Newark, in the county of Essex,
in the State of New Jersey, have invented a
new and useful Sectional Steam - Boiler, of
which the following is a correct description.

Theinvention relates generally to that class
of sectional steam-boilers which are composed
of vertical sections which, in assembling, are
placed face to face, to constitute by their

“jointure, in their outer portion, the shell of

the boiler, and in their interior portion, the
combustion-chamber of the boiler, and the
smoke-flues which lead therefrom; and it re-
lates particularly to certain improvements
upon the boiler which constitutes the subject
of United States Patent, No. 476,304, which
was issued to me on the 14th day of June,
1892,

The invention consists in part in certain

improvements in the front steam and water

section of the boiler, whereby the front and
rear walls of the section are additionally con-
nected together, and are thereby greatly
strengthened against pressure from within or
from without; whereby the water-containing
capacity of thesectionisinereased; and where-
by the circulation of the currents of water
within the section is facilitated and acceler-
ated, and its steam-producing power is aug-
mented.

The invention consists also in certain im-
provements in the transverse steam and wa-
ter sections which are located immediately
behind the front steam and water section;-—
whereby increased rapidity in the eirculation
of the water-currents, and inereased strength
in the construction of the sections, are in-
sured.

The invention consists also in certain im-
provements in several of the transverse steam

‘and water sections which are located imme-

diately in front of the bridge-wall section;—
whereby the circulation of the water-currents
is accelerated; whereby the strength of the
section is increased; and whereby portions of
such sections  are made to constitute, when
assembled, a horizontal deflecting diaphragm
which operates to change the direction of the

flow of the volatile products of combustion,
and in effecting such change of direction, to
most effectively utilize the heat contained in
such products: .

The invention consists also in certain im-
provements in the bridge-wall section of the
apparatus, whereby the impact of the heated
and volatile products of combustion is more
effectually utilized in the aceeleration of the
movement of the water currents, and in the
production of steam; and whereby a diving-
flue space of large capacity is provided within
the area of the section itself,—thereby obvi-
ating necessity for the employment of an ad-
ditional open section between the bridge-wall
section and the rear closing steam and water
section.

The invention consists also in certain im-
provements in the rear or closing steam and
water section, whereby a large diving-flue
space is provided within the front and rear
planes of the section, and whereby the extent
of the water space, from front to rear, is so
reduced, as to insure a high temperature in
the contents thereof, under all conditions
within the fuel-chamber, combustion-cham-
ber, and flue-system of the apparatus. '

The invention consists also in various novel
combinations or operative assemblages of
parts in a sectional steam-boiler, as will ap-
pear from the following detailed description
of the construction and operation thereof, and

from the paragraphs which follow such de--

tailed description.

In the accompanying drawings which con-
stitute a part of this specification—Figure 1
represents a front elevation of the sectional
steam-boiler. Fig. 2 is a vertical longitudi-
nal central section of the apparatus. Fig. 20
is a vertical longitudinal section, as on the
line p—p in Fig.7. Fig.3is a transverse ver-
tical central section of the front steam and
water section of the apparatus, as in the line
w—u of Fig. 2. Fig. 4is a horizonta] section,
in the line s—s, of Fig. 3. Fig. 5 is a hori-
zontal section,in the line t—t,of Fig. 3. Fig.
6 is a transverse vertical Section, as in the line
v—v, of Fig. 2. Fig. 7 isa transverse verti-
cal section, as in the line w—uu, of Fig.2. Fig.
3 is a transverse vertical section, as in the line
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z—ax, of Fig. 2. Fig. 9is a transverse verti-
cal section, as in the line y—y, of Fig.2. Tig.
10 is a transverse horizontal section, as in the
line z—2, of Fig.2,—the front closing-plate or
door-section having been removed. Fig.111is
a transverse horizontal section, as in the line
q—q, in Fig. 2. Fig. 12 is a transverse hori-
zontal section, as in the line r—r, of Fig. 2,—
the front closing-plate, or door-section, hav-
ing been removed. Fig. 13 isa vertical lon-
gitudinal section of the front steam and water
section,—as in the line p—p, of Fig. 3. Fig.
14 is a detail vertical transverse section of the
front steam and water section. Fig.151is a
diagram representing the manner in which
currents of water, received within the inlet
water-ways or chambers, are conducted to the
transverse water-ways or chambers.

in further reference to the.several figures
of the drawings, it will be seen that the front
closing-plate or door-section A% of the boiler
A, is provided in its upper portion, with a
pair of flue-doors a; that immediately below
the middle portion, is the fuel-door a?; below
which is the slicing-door a? which. is imme-
diately above the ash-pit door a', which in
practice will be provided with registered air-
inlet openings. Like the other transversely-
extending steam and water sections, the front
steam and water section B has, at each side,
at its foot, a tapped opening, for connection
of the nipplefrom a longitudinally-extending
cold water supply pipe C. Coincident with
each of the cold water openings cw,is a hori-

zontal chamber or inlet water-way b, which is’

merged, in its upper portion, first, in an outer
vertical water column we; next, in a second-
ary water-passage wp, and thirdly,in part in
a vertical water-passage wq, at one side, while
at its inner extremity it opens into the trans-
versely-extending water-chamber % between
the slicing-door passage 0%, and the fuel-door
opening b°.

Within the transverse horizontal water-
chamber b3 longitudinally-arranged defleet-
ing diaphragms 0? extend from front to rear
of the section and, from their coincident up-

per extremities, in a plane a short distance.

below the top of the chamber, they incline
downwardly and outwardly, as shown, to a
point near the outer vertical plane of the
chamber, and to a puvint in a plane a short

distance above the bottom of such chamber.
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Above the feed or fuel-supply opening b5,
vertically-extending clearing-openings b° b7,
b8, b°, b9, b, corresponding in number and lo-
cation to the smoke-flues in theseveral steam
and water sections which are in rear of the
fiont steam and water section, are provided,
the intervening and surrounding contiguous
spaces . being, ordinarily, filled with water to
about the plane indicated by the dotted line
w—L.

From the lowermost extremity of the two
outermost flue-clearing openings, b*® and b,
diaphragms, b' and 0" respectively, extend,
first preferably in a curved line,downwardly

and outwardly, to a point at about the center
of the water-column we, and then directly
downward to a point near thelower extremity
of such water-column.

Tt should beunderstood that the diaphragms
or deflecting-plates b'® and 0" extend longi-
tudinally of the apparatus, from front to rear
of the section, and that the entire section is
formed as an integer,—that is, as a single
casting.

It will be understood that at a point coinci-
dent with the water-way or water-chamber 0%
in the front steam and water section, the
water-passage wq is cut away or left open, to
permit supply of water to such water-way or
chamber; and that at a point opposite to the
water-way or chamber bw, the wall of the
water-way awp is in like manner cut away
or discontinued, to permit the currents of
water to pass from such water-way or pas-
sage wp, to the horizontal chamber water-
way or passage bw.

Directly in rear of the front steam and water-
section B, are the front fuel and combustion-
chamber steam and water sections D,'in any
desired orsuitable number,—each correspond-
ingin itsexterior outline,in the numberandin
the relative location of its smoke-passages,—
@, @3, d4, db, d°, and d';—and also in the loca-
tion, arrangement, and extent of 'its. curved

outwardly and downwardly extending dia-

phragmsd®and d'", with the similar elements
in the front steam and water section B. It
will be observed however, that the fuel-space
or fuel-chamber portion d'?, and the water-
way or water-chamber dw, are of much
broader dimensions than the fuel-door or fuel-
supply passage b’ and its corresponding water-
chamber bw, in such front steam and water
section; and that at the right and at the left
of the fuel-chamber the water-space is of
smaller horizontal extent, from left to right,
and is divided into but two vertical passages.

In rear of the front fuel and combustion-
chamber steam and water sections D, are the
rear fuel and combustion-chamber steam and
water sections, or diaphragm - sections K.
These are provided, in any suitable number,
in the interval between the open or undia-
phragmed sections D, above described, and
the bridge-wall section F. These sections
differ from the sections D, in that, in the plane
of the bridge-wall, they are enlarged, or spread
out, as it were, front and rear, their outer por-
tions meeting, and forming by the contact of
these enlargements e, a continuous smoke-de-
flecting diaphragm., This provision has the
important effect of bisecting the longitudinal
smoke-passages,—as represented in the sec-
tions D,—and thus converting each of such
passages into two distinet short flues, €2, ¢, €5,
¢4, ¢ and % above the diaphragm,—and e® é%,
e, &, e, and ¢, below such diaphragm, and
of changing the point at which the products
of combustion escape from the combustion-
chamber,—in their passage to the diving-
flue,—from the crown of the bridge-wall, to the
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front extremity of the first of the diaphragm-
sections E.

Immediately in rear of the rear fuel and
combustion chamber steam and water sections
or diaphragm-sections E, is the bridge-wall
steam and water section F. This section like
all the other steam and water sections is, in
all its outer portions, of uniform longitudinal
extent, so as to form with each contiguous
section a close joint; butfrom a pointa short
distance below the upper extremity of the
combustion and smoke space, it is downwardly
reduced or indrawn from the rear toward the
front, to a point a short distance below the
plane of the bridge-wall, from which pointthe
water compartments or tubes f, of which the
section is mainly composed, are spread out or
flattened, transversely of the apparatus, so as
to provide below the bridge-wall a thin water
space /. On reference to Figs. 2 and 11 of
the drawings, it will be seen that under this
construction the water spaces of the section
are not reduced in capacity but are simply
changed in direction and in their relation to
the opposing smoke-currents. It will how-
ever be observed that two important resuits
arise from the pecnliar formation of this sec-
tion. The provision of a water-space of in-
consideralle longitudinal extent, insures the
maintenancé of a high degree of heat in the
contents thereof, without necessity for a large
consumption of fuel,—the water-space being
continually in contact, on its front face, with
the incandescent fuel, and upon itsrear face

. with the descending highly heated volatile

- produets of combustion; and the reduction,

40

45

50

55

6o

65

below the plane of the bridge-wall, of the lon-.

gitudinal area of the water-space, serving to
produee a corresponding increase in the ca-
pacity of the diving-flue gf, and thereby ob-
viating necessity for the provision of an in-

" dependent open section between the bridge-

wall steam and water section, and the rear or
closing steam and water section.

The rearmost or closing steam and water
section @, is, in its outer portion, of like lon-
gitudinal and trangverse extent with the other
steam and water sections, but,as will be seen
in Fig. 2, instead of slight recesses only, in
both front and rear faces of the upper por-
tions of the sections,—as in the combustion-
chamber steam and water sections D and E,—
it is recessed wholly in its front. In other
words,—its vertical steam and water tubes ¢’,
which extend from the transverse water-way
g, at its base, to the steam-chamber sc, at its
upper extremity, are arranged edge to edge,
trangversely of the section, and at the rear
extremity thereof, thereby producing a recess
or cavity ¢ of large capacity, in its front,—in
substantial reversal of the construction shown
in the lower portion of the bridge-wall sec-
tion,~—in connection with which the closing-
section forms a diving-flue gf of ample ca-
pacity. It will be apparent that under this
construction, the heat contained in the de-
seending volatile products of combustion will

g

inlarge degree beabsorbed and advantageous-
ly utilized in elevating the temperature of the
contents of the section.

As will be seen in the drawings, each of the
transversely-extending steam and water sec-
tions is provided, at its upper extremity, with
a connecting-pipe s, p, through which steam
is discharged into the surmounting longitudi- .
nal steam-drum SD,

To persons skilled in the art to which the
invention relates, it will be obvious that the

‘vertical diaphragm in the steam and water

columns, might, as represented in Fig. 14, ex-
tend directly upward, fromits lower extremity
to a point in the upper portion of the section,
a short distance below the water-line,—in-
stead of being curved inwardly to the lower
extremity of the outermost flue-clearing open-
ing,—with substantially the same resultant
advantages. It will be apparent that by rea-
son of the peculiar location and arrangement
of the several guide-plates or diaphragms in
the front steamn and water section, and of the
inner and outer diaphragms in the fire-box or
fuel-chamber sections, the flow of the cooler
currents downward, and of the warmer cur-
rents upward, will be greatly facilitated and
accelerated, such plates or diaphragms serv-
ing not only to deflect, but to separate such
currents from each other, and to impart to
them an added impulse in the direction in
which they are impelled by their own tem-
perature.

Through the provision of the projecting
chambers or lateral enlargements upon the
sections in front of the bridge-wall, by which
a flue-plate or diaphragm isin effect produced,
the escaping volatile products of combustion
are prevented from passing directly to the
crown of the bridge-wall,and are directed to-
ward the front of the apparatus, and are
brought more closely in contact with the up-
per portious of the inclosing steam and water
sections.

The relatively thin or outspread formation
of the lower front portion of the bridge-wall
section,—wholly exposed upon both faces to
the direct action of the heat particles, insures
quick steam production;and thorough utili-
zation of the. heat evolved through combus-
tion. Thesame is true,only in a diminished
degree, of the analogous construction shown
in the rear covering or closing section.

The nature, the objects, and the peculiari-
ties of the invention having been thus set
forth and the distingnishing features of the
apparatus in which it is embodied having
been thus fully deseribed, what is claimed is—

1. A sectional steam-boiler the front steam
and water section of which embraces, in its

-outer portion inclosing left and right steam

and water columns; a horizontal longitudinal

-recessed or bifurcated opening or passage, in

the central lowermost portion of the section;
a fuel opening or supply passage, below the
midheight of the section; and a transverse
water-way or chamber, below the fuel-door
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- passage, which is in open communication with
“the left and right steam and water columns.

2. A sectional steam-boiler the front steam
and water section of which embraces inclos-
ing left and right steam and water columns;
a central slicing-door passage, at the lower
extremity of the section and embraced by its

- bifureation; a horizontally -extending inlet
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water-way, coincident with each side of the

slicing-door passage; and a transverse water-

way or chamber which is directly above the
central slicing-door passage, and- which is in
“communieation with the inclosing left and
right steam and water columns, and with the
coincident horizontally-extending inlet wa-
“ter-ways.
3. In asectional steam-boiler, a front steam
and water section which atits lowerextremity

is provided with -a central slicing-door" pas-

sage; a horizontal inlet water-way, at each
side of the slicing-door passage; an interme-
diate water-way -or water-chamber, directly
above the central slicing-door:passage; and
oppositely-placed inclined guide-plates or de-

flecting diaphragms, in the water-way above

the slicing-door passage, which extend from
the central upper portion of such water-way,
to a point near the lower and outer'extremity
thereof;—substantially ‘as and for the pur-
poses set forth. »

4, A sectional steam-boiler the front steam
and water section of  which, at its lower ex-
tremity, is provided with a central slicing-
door passage; a transversely-extending inlet
water-way or chamber, in a plane with the
slicing-door ‘passage; a ‘transversely-extend-
ing water-way or chamber, directly above the
central-slicing-door passage; and oppositely-
placed inclined guide-plates or deflecting-dia-
phragms; in the water-way or chamber above

“the slicing-door passage, which extend from

“a point:in the central upper portion of such
upper water-way or chamber, to a point near
"the lower and near the outer extremity there-
of; combined and arranged substantially as
shown and described.

5.-A'sectional steam-boiler one of the steam
and water sections of which is provided with
a left steam and water column, and with a

right steam and water column; with a series-

.of elevated, longitudinally-extending, verti-

cally-arranged fiue-clearing openings; and-

with a guide-plate or deflecting-diaphragm
which extends from the front to the rear wall
of the section, and from the lower extremity
of each of the two outermost flue-clearing
.openings, firstdownwardly and outwardly,and
then directly downward, to a point near the

lower extremity of siuch steam and water sec-:

tion; substantialiy as specified.

6. A boiler which is composed of anindepend-
ent base or ash-chamber section, and a series
of transversely-extending steam and water
sections one of the water-sections of which
embraces a fuel-door opening or passage, in
the central and lower portion of the section;
a left steam and water column and a right

i

496,089

steam and water column; a series of elevated
longitudinally-extending, vertically-arranged
flue-clearing openings; and guide-plates or de-
flecting-diaphragmsone of which extends up-
wardly from a point within, and near the lower
extremity of each of the twosteam and water
columns. ‘

7. In a sectional steam-boiler, a transverse-
ly-extending steam and water section which
is provided, below the central plane thereof,
with a fuel-door opening or supply-passage;
with a left steam and water column, and a
right steam and watercolumn; with opposite
horizontal inlet water-ways or ehambers, at
the foot of and in open communication with
the steam and water columns; with a series
of ‘elevated longitudinally-extending, verti-
tically-arranged  flue-clearing openings; and
with a guide-plate or deflecting-diaphragm
which- extends from the lower extremity of
each of the two outermost flue-clearing open-
ings, first downwardly and outwardly, and
then directly downward to the upper extrem-
ity of the opposite horizontal inlet water-ways
or chambers.

- 8."In a sectional steam-boiler, a transverse-
Iy-extending steam and water section which
embraces a left steam and water column, and
a right steam and ‘water ‘column; a horizon-
tal inlet water-way or'water-chamber, at the
foot of ‘and in open -communication with the
steam and water column; a series of verti-
cally-arranged,longitudinally-extending flue-
clearing openings or passages, in the upper
portion of such steam and water section; and
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a guide-plate or deflecting-diaphragm which -

extends from the lower extremity of ‘each of
the two outermost flue-clearing openings, first
downwardly and outwardly and then directly
downward to a point near the lower extremity
of such steam and water section; substantially
as shown and desecribed.

9. In a sectional steam-boiler, a transverse-
ly-extending steam and water section which
embraces, in its upper portion a series of ver-
tically-placed, longitudinally-extending, flue-
clearing openings which at top, bottom, and
sides, are inclosed by water-spaces; below its
midheight portion a longitudinally-extending
fuel-way or passage; at the left and at'the

right of the fuel-way or passage, a series of

vertically-extending steam and water_pas-
sages which are separated by vertical dia-
phragms;-in its lowermost portion, horizontal
inlet water-ways, and an intermediate slicing-
opening; and between the slicing-opening and
the fuel-way or passage, a transversely-ex-
tending water-way which at its left and right
extremities. communicates with the contign-
ous vertically-extending steam and water pas-
sages. ‘

10. A sectional steam - boiler the funel and
combustion-space of which is inclosed, above
and laterally, by a series of steam and water
sections each of which is open or bifurcated
in its lower portion, and each of which em-
braces exterior vertical left and right steam
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- and water columns which are divided in their

main lower portion, by vertically-arranged
longitudinally-extending guide-plates or dia-
phragms; an upper steam space or chamber;
an intermediate or midheight transversely-
extending chawber or passage which directly
connects the vertical exterior or inclosing col-

- umns, and which, longitudinally of the boiler,

IO

is of an extent about equal to one-third the
longitudinal extent of suchinclosing columns;

- and a series of vertically-arranged passages
- which extend downwardly from the steam-

space or chamber, and embrace oroverlap and

- unite with the intermediate or mid-height

I5

chamber or passage.
11. A sectional steam - boiler the fuel and
combustion-space of which is inclosed, above

- and laterally, by a series of steam and water

20

sections each of which embraces exterior ver-
tical left and right steam and water columns;
an upper steam space or chamber; an inter-

- mediate or mid-height transversely-extend-
-ing water-way which direetly connects the

25

left and right wafer and steam columns, and
which longitudinally of the boiler, is of an
extent about equal to one-third the longitudi-

-nal extent of such left and right columns;
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-and a series of vertically-arranged bassages
-which extend downwardly from the steam

Space or chamber, and embrace or overlap
and unite with the intermediate or midheight
chamber or passage, and which in a plane at

-about the vertical mid-distance between the

steam space or chamber and the transverse
water-way, are provided with enlargements
which extend horizontally outward, and which

-meet the contiguous sections, edge to edge,

and jointly constitute a smoke-deflecting dia-
phragm. : :

12. In a sectional steam-boiler, a series-of
steam and water sections which in their en-
tire longitudinal extent embrace the fuel and
combustion space, above and laterally; and

which in a portion of their longitudinal ex--

tent are provided with integral chambered
edge to edge enlargements which extendina

- horizontal plane with the bridge-wall which
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divide such portion into lower and upper
horizontally-extending passages, for the es-
cape of the volatile produets of combustion.

18. A sectional steam-boiler in which are
combined a series of transversely-arranged
steam-and-water sections, each of which, in
horizontal plane with the bridge-wall, is pro-
vided with a deflecting enlargement,—the sev-
eral enlargements being in contact, edge to
edge, and serving by their contiguity to direct
the escaping products of combustion into the
unenlarged transverse sections which em-
brace the front portion of the combustion-
chamber. .

14, In a sectional steam-boiler, the combi-
nation of two series of steam and water sec-
tions,—the frontseries being open, between its
members, for the upward movement of the
escaping volatile products of combustion; and
the rear serie$ being provided, preferably

above the midheight of each section, with out-
wardly - extending, coincident, integral en-
largements which are contiguous to each oth-
eryand which by their continuous contact,

70

constitute an intercepting and deflecting dia- ~

phragm, whereby eseaping volatile products
of combustion are caused to pass from the
rear portion of the combustion-chamber, along
the under surface of the diaphragm, to the
front extremity thereof. -

15. In asteam-boiler which in its main por-
tion is composed of vertical transversely-ex-
tending steam and- water sections, a bridge-
wall section which in its outer portion is of
uniform longitudinal extent, but which in its
inner or inclosed bridge - wall portion em-
braces, at its front, flattened or transversely
spread - out, contiguous, vertical steam and
water tubes which at their front are unre-
cessed, and at its rear is, in its main portion,
continuously open or recessed from the plane
of the bridge-wall downward, to the bottom
transverse horizontal steam and water pas-
sage,to constitute a portion of the brecad div-
ing-fiue of the boiler.

16. In asectional steam-boiler, a bridge-wall
steam and water section which in its outer
portions is of uniform longitudinal extent,
and which from a point a short distance be-
low the upper extremity of the combustion
and smoke space is downwardly reduced or

‘indrawn, from the rear toward the front, to

& point in or slightly below the plane of the
bridge-wall, from which point the contiguous

‘or edge to edge water compartments.or tubes

of which the section is composed, are. unre-
cessed at their front, but at their rear are
deeply recessed, spread out or flattened, trans-
versely of the apparatus;- whereby a thin wa-
ter space is provided below the plane of the
bridge-wall; substantially as and for the pur-
poses set forth. - -

17. Inasectional steam-boiler; a bridge-wall
steam -and water section which in its outer
portions is of uniform longitudinal extent,
and which at its front,in and below the plane
of thebridge-wall,is composed of a relatively
thin, spread-out, or flattened, tubular, steam
and water portion; in combination with a se-
ries of steam and water secticns, which in
plane with the bridge-wall, are provided or
formed with outwardly-extending face toface
enlargements which together constitute a con-
tinuous deflecting diaphragm which extends
from the bridge- wall into and toward the
front of the upper portion of the combustion-
chamber.

18. A sectional steam-boiler which in its
main portion is composed of transversely-ex-
tending steam and water sections, in which
are combined a bridge-wall steam and water
section which in its outer portion is of uni-
formlongitudinal extent,—which in its upper
interior portion is downwardly indrawn or di.
minished, on the rear face of the section, to
a point substantially in plane with .or some-
what below the plane of the erown of the
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bridge-wall thereof; which below the bridge-
wall is at its foot provided with a transverse-
ly-extending water-way, and is flattened or
spread out atits front, and recessed at its
rear; and a series of transversely-extending
steam and water sections, each of which is
provided with a chambered projection which
extends outwardly to a similar projection
upon the contiguoussection,—theseveral pro-
jections constituting by their contaet a con-
tinuous smoke - deflecting diaphragm; sub-
stantially as and for the purposes specified.

19. Inasectional steam-boiler, a bridge-wall

steam and water section which in its outer or

inclosing portions is of uniform longitudi-

nal extent, and which at its front, in and be-
low the plane of the bridge-wall, has at its foot,
a transversely-extending water-way, and in
its intermediate or inclosed portion, is com-
posed of a relatively thin; spread-out,or flat-
tened, tubular, steam and water portiou; in
combination with a series of steam and water
sections which, in plane with the bridge-wall,

are formed with outwardly-extending cham-

bered enlargements which together constitute
a continuous deflecting diaphragm which ex-
tends from the bridge-wall into and toward
the front of the combustion-chamber. .

20. In a sectional steam-boiler which in its
main portion is ecomposed of transversely-ex-
tending steam and water sections;—a rear or

closing imperforate steamn and water section
which in its outer portions is of aniform lon-

gitudinal extent, which is provided with a

transversely-extending water-way and with a’
vertical downwardly discharging smoke open-.

ipg at the foot of the section, between the ver-
tical inclosing steam and water columns;
which in its intermediate or inclosed portion
is composed of contiguous flattened or spread-
out vertical steam ‘and water tubes or pas-
sages; and which in its front portion,—at all
points within its inclosing vertical steam and
water columns, is open or recessed, from side
to side and from {op to bottom—whereby a
relatively broad and deep diving-flue space is

496,089
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provided within such closing steam and wa-
ter section. ‘ ]

21. In a sectional steam-boiler which in its
main portion is composed of vertical trans-
versely-extending steam and water sections,—
an imperforate rear or closing steam and wa-
ter section which in ifs outer portion is of
uniform longitudinal extent, and which in its
inclosed or intermediate portion is composed,
substantially, of rear flattened or spread-out
integral vertical steam and water tubes or
ways, and which at its front, in its main por-
tion, is recessed from side to side and from
its transverse upper portion to its open lower
extremity; combined with a bridge-wall sec-
tion which at its front has integral vertical
water-tubes or ways,’and which in its rear
portion is deeply recessed or open at all points
within its inclosing steam and water columns,
and in'coincidence with the recess in the body
of the rear section; wherebythe two opposite
recesses constitute the open-bottomed diving-
flue of such sectional steam-boiler; substan-
tially as shown and described.

22, Inasectional steam-hoiler,a transverse-
ly-extending section in which are combined
afuel-dooropening orsupply passage; atrans-
versely-extending water way or chamber, be-
low such: fuel opening or passage; a trans-
versely -'extending water-way or chamber,
above such fuel opening or passage; an inlet
water-way or-chamber, at each side-and at the
lower extremity of the section; and outer, in-
ner, and intermediate vertical water tubes or
passages which extend upwardly from the in-
let water way or chamber;—the inner vertical
tube or passage supplying water to the lower

-transverse water-way, and the intermediate

vertical tube or passage supplying water to
the transverse water-way or chamber above
the fuel opening or passage.

WILLIAM M. MACKAY.

‘Witnesses:
TaomAs H. WARBURTON, -
H. C. Kauss, Jr.
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