(No Model.) | - - | 3 Sheets—Sheet 1.
- D. 8. RICHARDSON.

" SECTIONAL STEAM BOILER.

No. 487,774, Patented Deoc. 13, 1892,
) O
% —
O
4
«L\H
| sy
i
_ I
. == S}
q‘b' | I

; 3
N ———1\
- % -t [fg ) = '
% . —
N '
N\ o ‘ Hiii ﬂﬁ:ﬁ'll”“”l
' I t%f il S| il il
\5\ | N~ | I‘H{II“I“ . ]
o 11
| . . . 1/ 4\
""-—- \:1 e ;1 ff p\
P R T N
Ay ~\ { \ If / '“*:\1
. \ ' (.
) ) h§'\' I % T \: \%. \B -&——*f‘? A \\E:",i % |
% | T - \' W\ f
. | \ Q N \:5‘-\ ﬂ‘__zl ;ﬁ
| X A ‘i‘h /
| l :i%EIEHIE; |“T Ii{:'
_ e
1 u% = l |[hlll1i|: []I[hliim] I|[I!'|l
= % il it
R 141}
QO |
. L%g_b | ' LN ) \?% 25 . Q
- R - _
Zﬁo‘é‘aeaeea. _ I 3227l O 7
 _ZhengghtiS. fochardson

S 9% L = .

THE NORRIS PETERS CO., PHOTOLLITHO.,, WASHINGTON, . L.




(No MOde'l.) 8 Sheets—Sheet 2.

D. S. RICHARDSON.
SECTIONAL STEAM BOILER.

No. 487,774. ~ Patented Dec. 13, 1802,

y _ IR TN =
. ' ' aH|
= THEHL il NN B4 T - ==L ) HHin
iIIIiI!IIH’H“!I | iminl;lnu!m“ | 3 ﬁhlnlli!”i;i AT e
P B, it ST L ;
i :-"';HJ i [ :!!FI I \ *-.
| Ei S Q-EJ-% 7 I“"- -_§— , ~ ¥
SON T -~ Q N L
r LN ~ ™ ﬁ | ;-— :..:—.F' -::- -
L 3 | o . | 27 X NN
hﬁ : I lllll Q{Q i +l m CT— . :‘?f \j‘l
(e i3 g2 R N I /
— 2= L il 1 %x - f
W Y IR« 3T e
( ! —— i o & | = —I=F
| ! | n o | f
g ~— e ‘ ,
N i i o ~ iy e
. T T o TR L | TTHTTTR
.@ H“H'f'if.liil i “H“!‘lﬂlflgtli!lni IEl st iy S ““?'!::'u.!a!.l;unht“” I“
| | N b
p : -

S
\

a;'z_? :
zz

Clrtlertlotiby N Devi S Richardson

R Y A %/

THE NOARIS PETERS CO., PHOTO-LITHO., WASHINGTON, D, €,

s




(No Model.)

'D.S. RICHARDSON.

SEGTIONAL STEAM BOILER,

3 Sheets—Sheet 3.

TRE NORRIS PETERS

No. 487,774 Patented Deo. 13 1892.
O T T Tt T TTT T T T T T T T T TR T TS ]
i\ ?'i.} | | & ’
lwm | SN
| - 1|
N i 2\
| N :
| CD. | . %" % \\\‘r\ N *ul' =
- | | RS 1 i 1 A
S T L A
| | thond MR umtl“””' ;-
| e | ; _J(.L: el TT Oy 1F11| l!l 11 -
- I t F-L"II'* k III I
| Et ' i §‘ I i
I | T:l Ak N “W ;o -
| PR (i \t_". Iy -
n :% T NT - E H. - ‘G ‘.1\ \\\ *___% ; i “Q %
™ W | | | | Q ‘M \\ B ?.-;
Q Qt uiji:i ' -.\\ ;)
'ﬁh : NN | I e - | \.ﬁ;‘h fih
é Q@ t _Ic.} | '[:““'iliiliif'ﬁ?,ml] T '
N, IR ; = llm|"|m|t] I’l', |
: | | HI
| R ¢ | S
NG _\ | . ¢-1-]; - -g:-—____“- '_R__‘
ey f Y N/
N S{‘S % % R
Zs 72ESS ES Iéz,éﬂ;

Lo ,7 9. Recharddsore

%

COQ., PHOTO-LITHO.. WASHINGTON, D, C.

’///// >

f@




IO

L5

20

30

UNITED STATES PATENT OFFICE,

DWIGHT 8. RICHARDSON, OF BROOKLYN, NEW YORK.

SECTIONAL STEAM-BOILER.

SPECIFICATION forming p&rt of Letters Patent No. 487,774, dated Dacember 13, 1892,

Application filed March 11, 1892,

Serial No, 424,575, (Mo model.)

To all whom tt mmy concern:

Beitknown thatl, DWiGHT S. RICHARDSON,
a citizen of the United States, and a resident

of the city of Brooklyn, in the county of Kings, {
in the State of New York, have invented a

new and useful Sectional Steam - Boiler, of
which the. following is a correct description.

The invention relates to a sectional boiler
of the type most commonly employed for ele-

vating the temperatare of the atmosphereof |

dwellings orotherstructures, but which may,
if desired, be employed in generating steam
for power as well. . |

The object of the invention is the produc-
tion of a steam-boiller in which the valuable
properties of the products of combustion shall
be thoroughly utilized, in which the currents
of smoke and the currents of waterand steam
shall be intimately associated, and in which
all the parts, whether exterior or interior,
shall be readily accessible for observation,
supply, regulation, and clearance. |

The invention consists in a steam-boiler of
the mnovel construction and embracing the
novel parts,improvements, and combinations

-of parts, which will first be particularly de-

scribed and then specifically and distinctly
claimed. - | :

In the accompanying drawings, which con-
stitute a part of this specification, Figure 1
represents a longitudinal vertical central sec-
tion of the steam-boiler. Fig, 2 represents a
horizontal transverse sectioninthelinew w in

- Fig.1,looking upwardtowardthebottom of the
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section. Fig. 3 represents a horizontal section
taken in the line x « in Fig. 1, looking up-
ward toward the bottom of the section. Fig. 4
represents a view in horizontal section, as in
the line y v in FKig. 1, looking upward toward
the bottom of the section. Fig. 5 represents
a top plan view of the lower portion of the
steam-boiler, as seen when looking down from
the plane indicated by the line Z Z in Fig. 1.
Fig. 6 represents the steam-boiler as seen in
vertical transverse section, the section being

in a plane perpendicular to the plane of sec-

tion of Fig.1. Fig. 7 represents a top plan
view of the smoke-diaphragm or encircling
flue-plate detached. Fig. 8 represents a ver-
ticallongitudinal central section of the steam-

boiler slightly modified, as when three mﬂy' _ : '
“instead of four steam and water sections are | duitextends obliquely instead of directly rear-

|

employed, and asshowing the means whereby
the draft in the apparatus is automatically
controlled. |
As will be clearly seen in Figs. 1, 2, and 8
of the drawings, the apparatus A may consist

elther of three or of four horizontal water-sec-

tions superposed in order as shown, the whole
being mounted upon any suitable ash-pit sec-
tion a.

pered. or indrawn from the lower extremity
thereof for about three-fourths its vertical
extent, above which it is more sharply in-
drawn to form a preferably-curved overhang
ao, which extends over the fuel-space fat all
points, except at the front, where it has a cut-
away portion or recess ¢r to permit observa-
tion of the interiorof this chamber and to fa-
cilitate the supply of fuel thereto.

55

60

T'he double-walled fire-pot or fuel-chamber -
water-section «’ is interiorly upwardly ta-

The combustion-chamber and fuel-supply -

or feed-chute water-section a® rests directly
upon the fire-pot water-section o/, and its ver-
tical water-ways receive their supply of wa-
ter from the openings in the upper extremity
of the annular water-chamber which is em-
braced in such fire-pot section. At its front
it is provided with a feed-chute fe, which is
closed by a door d? and at its center is a
downwardly-tapered and preferably verti-
cally-corrugated water-well w, from which at
Its rear extends a transversely-V-shaped wa-
ter-way or conduit we, which discharges into
the rear portion of the encireling water-cham-
ber w” Vertically through this seection at
equidistant intervalsare smoke-passagesp p?
p° p*, which when four water-sections are em-
ployed discharge into the section af, as seen
in Ifigs. 1 and 6, but when three sections
only are employed, as in Fig. 8, discharge
directly into the upper or closing water-sec-
tion a®. |

The water-section a* closely resembles the
water-section a?; but it differs slightly from it
in the arrangement of its water-ways and its
smoke-passages, which are given, as it were, a
one-eighth turn from their position, as seen
in the sectlon a? so that the smoke-openings
are non-coincident with or are “staggered”

relatively to the corresponding openings in
that section, and the V-shaped drainage-con-
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ward from the well w. At the front an in- | into close contact with the interior of the en-

closed passage-way or clearing-opening cp,

closed at its outer extremity by a door a’, is |

provided for access to the interior of the sec-
tion for removal from the same of accumu-
lations of soot, ashes, or other substances.
The closing steam and water section a’
like the water-section a', receives 1ts water-
supply from the section immediately below
it, such supply being conducted through the
vertical water-ways w? w® w?® w’into the over-

spreading steam-dome sd, and, like the sec-
tion a?, it is provided with a clearing-passage

cp and a closing-door d'. The water-section
a’ has a water-supply pipe wp, and the steam-
dome sd has a steam-discharge pipe sp ar-
ranged in the usual manner.

Inclosing the several water-sections thus
described, at a suitable distance therefrom,is
the smoke-casing s¢, which has a short pipe
d d near its upper extremity, which dis-
charges from the smoke-chamber into an up-
take u a short pipe <d for indirect draft and
an inclosed encircling diaphragm or deflect-
ing-plate dp, which extends from the rear in
a plane with the upper extremity of the fire-
pot section to a pointat about the mid-height
and near the front of the same. At the rear
(see Fig. 8) at a point coincident with the ex-
tensible and contractible deflecting plate or
diaphragm dp the smoke-casing sc may be
provided with an opening o for access to

~such deflecting-plate for clearance of the
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same. The indirect discharge of the pro-
duets of combustion is through a rectangular
smoke-box sb, in which is mounted a rectan-
oular damper rd, which, in common with an
arm or lever /, is pivoted in bearings at the
rearlower extremity of the box. The arm is
at its outer extremity provided witha weight

lw and a line I/, which extends upwardly to

a point above the plane of the boiler, 1s

passed over pulleys/® and /,and is connected

45

to the rear end of a lever {* which is pivoted
upon the upper extremity of a standard s,
which rises from the top of a small steam-

- chamber l¢, which is supplied through a pipe

lp from the steam-dome sd. At its opposite
extremity the lever [* is connected by a line
15 with the draft-door I{d at the entrance at
the ash-pit section a.

- chamber [c¢ is secured a flexible horizontal
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diaphragm hd, from which rises a central

stem hs, which, extending upward through
and moving freely in an opening in the up-
per extremity of the steam-dome at a point

in rear of the supporting-standard ls,is piv-

oted to the lever [ which, as will be seen,
carries a horizontally-adjustable regulating-
weight rw.

Persons skilled in the art will understand
from the drawings alone that the volatile

products of combustion in theirmovement to

the uptake, whether for direct or indirect

exit, are throughout their ascent from the

fuel-chamber to the upper extremity of the

Within the steam-

circling, overhanging, and intercepting water-

section, thereby operating to effectively util-
ize the heat evolved from the fuel,and thus
quickly raise the temperature of the inflow-
ing currents of water to the boiling-point.
It will also beobserved that when the desired
degree of steam-pressure has been reached
and the direct-exit opening has been closed
the sections will beadditionally heated by the
envelopment thereof, exteriorly as well as In-
teriorly, by the downward movement of the
products of combustion through the diving
and encircling flues, the passage being, as
will be noted, first directly downward at the
rear and then diagonally forward to a point
near the front of the apparatus beyond the

front extremity of the extensible diaphragm.

This construction and operation, as will be
obvious insures most thorough utilization of
all the valuable properties of the fuel.
the interior surfaces being readily accessible
through the several front and rear closing
openings, such surfaces areeasily freed from
aceumulation of refuse substances.

Through the provision of the steam-cham-
ber lec and the flexible diaphragm therein, the
weighted lever, and the other described at-
tachments the inlet draft-currentsand the in-
direct smoke-exit currents are rendered auto-
matic or self - controlling, the welight being
movable,in connection with a graduated scale
upon the pivoted lever, to vary the pressure
of steam at which the door of the inlet draft-
opening shall begin to close and at which the
damper which controls both the indirect exit-
opening and the check-draft opening in the
smoke-box shall begin to move to close the
former and to open the latter.

The overhang of the walls of the fuel-cham-
ber i8 of marked advantage in that the im-
pact of the ascending heat-currents is exerted
in full force upon this portion of the water-
section, and in that the tendency of clinker
or slag, which may be produced from inferior
fuel, will be to fall away from rather than to
adhere to the downwardly-enlarging walls of
the chamber. DMoreover, the unusual verti-
cal extent of the fuel-echamber obviates neces-

sity for frequent renewal of the fuel-supply,

and the combustion therein is, as a conse-
quence, relatively slow. '

The provision of the V-shaped lateral c¢on-
duit, in connection with the central water-
well, insures quick circulation of the water-
currents from such well to the outer portion
of the water-section, and as an incidental re-
sult of such circulation insures, also, the pre-
vention of any accumulation of sediment at
the bottom of the well.

All
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It will be noted that each water-section is

a core-casting formed as an integer, that but
few joints are produced, and that each sec-
tion is direetly secured to the section directly

130

above it or directly below it by means of short .

bolts, which ~extend through the outwardly-

apparatus wholly inclosed by and are brought | projecting horizontal ears e. All the joints
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are planed or milled to a smooth plane sur-

- face,to which in assembling the seetmns smt-

IC

thereby more effectually utilizing the hea,t |

20

able packing is applied.
It will be understood that for ordinary pur-
poses—that is, for dwellings or other struect-

ures of modelat_e dunensmns—_—-—the apparatus
will embrace but three water-sections, as in |

Fig. 8. When for any reason greater heating

capacity orincreased steam-poweris required,
the apparatus will be composed of four wa-
ter-sections, as represented in Figs. 1 and 6,
in which the fuel-chamber water- sectlon is es-

sentially du phcated

In situations in which the draft is unusu-'

ally strong the slidable extenslon ep upon the
deflecting plate or diaphragm dp will be avail-
able for modifying the action of the same, and

evolved therefrom.
The invention having been thus described,

"what is claimed 15—

1. Asectional steam-boller which embraces
an independent base or ash-pit section, a

- smoke-casing, and a fire-pot or fuel-chamber

25

30

water-section upon the ash-pit section, a feed-
chute water-section upon the fire-pot or-fuel-
chamber water-section, and a steam-dome or
closing-section above the feed-chute water-
section, the upper and lower water-sections

being connected by vertical smoke-passages
which extend throughtheintermediate water-

- section and by vertical water-passages which

“also are provided in such intermediate water-

 section, each of the water-sections bemﬂ' COmMm-

35
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posed of 2 single p1ece bubqtantmlly as setb
fmth

2. A seetmnaul steam-boiler which embraces
an independent base or ash-pit section, a
fire - pot water - section, and a smoke —easing
which rests upon the base or ash-pit section,
the fire-pot section being interiorly indrawn
from its base to a point below the upper sec-
tion thereof and provided at its top with an
overhang which has a recess or cut-away por-
tion at its front, a feed-chute water-section
which is supported upon the fuel-chamber
water-section and which has vertical water-
passages and vertical smoke-passages, and a
steam-dome water-section at the upper ex-

tremity of the apparatus provided at its rear |

with a smoke-discharge opening and at its
front with a closable clearing-opening.
3. A sectional steam-boiler in which are

- combined an independent base or ash-pit sec-

55
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tion, a double-walled fire-pot water- section
which interiorly is in its main portion up-
wardly tapered or indrawn, which at its upper
extremity is upwardly and inwardly curved,
and which at its front has a recess or cut-out
porfion, a combustion-chamber water-section
which has a central downwardly - indrawn
water-well, around which are vertical smoke-
passages, a covering or steam-dome section

‘above the combustion-chamber water-section,

and a smoke-casing or inclosing jacket which
encireles the several water-sections.

spaces, a central water-well,

4, A sectional steam-boiler in Which are

combined an independent base or ash-pit sec-

tion, a fire-pot water-section which rests upon
the base or ash- -pitsection, a feed-chute water-

70

section which rests upon the fire-pot water-

section which has peripheral water - cham-
bers, a central downwardly-tapered water-

welll and intermediate equidistant concen-

tric vertical smoke-passages, a water-section
which rests upon the feed-chute water -sec-

75

tion which has peripheral vertical water

chambers or passages, a central depending

water-well and intermediate equidistant con-
centrie¢ vertical smoke - passages which are
non-coincident with the smoke-pagsages in
the feed-chute water-section, a covering or

steam-dome water-section whleh rests upon'

the water-section which is directly supported
by the feed-chute water-section, a smoke-cas-
ing whichincloses theseveral desol ibed super-
posed water-sections and forms therewith an
intermediate diving-flue, and a partially-en-
cireling downwardly and forwardly inclined
dlaphmwm or flue-plate between the smoke-

~casing and the series of water sectlons which

operates to deflect the escaping pmduets of
combustion and cause them to pass from the

rear of the apparatus to a point near the

front of the same before passing to the point of
exlt at the base and rear of the smoke-casing.

- 5. In a'sectional steam-boiler, a horlzontal
water - section which has peripheral water-

‘and a trans-
versely-extending water-passage which at one

side extends from the water-well to a periph-
‘eral water-space, and smoke-passages which

are arranged at intervals around the water-
well and extend vertically through such wa-
ter-sections.

6. In a sectional steam-boiler, a water-sec-
tion which has upwardly and inwardly in-
clined walls which inclose and overhang the
fuel-space and which at its front and upper
extremity has a recess or cut-away portion,
combined with a fuel-supply section the door

of which is coincident with such recessor cut-

away portion, whereby observation of thein-
terior of the fuel-chamber and supply of the
tuel thereto are facilitated.

7. In a sectional steam- bmler, an exterlor
smoke-casiug, a base or ash-pit section, a fire-
pot or fuel-chamber water-section upon the
ash-pit Secti_on, and two or more horizontal
superposed water-sections upon the fuel-
chamber section, each of such superposed gec-
tions having a horlzontal closable passage
which extends from the interior of such wa-
ter-section outwardly to the smoke-casing, in
combination, substantially as and for the pur-
poses set forth. .

- 8. A sectional steam-boﬂer In which are
combined an independent base or ash-pit sec-
tion and a series of superposed horizontal
water-sections which inclose the fuel-chamber
and the combustion-chamber and which are
inclosed by a smoke-casing,wherebyin opera-
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tion through indirect exit the surfaces of the
water-sections are subjected to the action of
the heat-currents, first, interiorly as such

currents ascend through such sections, and,

second, exteriorly, as the currents descend
along and around the outer face of such sec-
thIlS and between them and the 1nne1 sur-
face of the smoke-casing.

0. A sectional steam boiler in which are
combined an independent base or ash-pif sec-
tion, an exterior smoke-casing, and a series
of superposed horizontal water-sections which
together inclose the fuel-chamber and the
combustion-chamber and each of which has
a lateral passage or way which extends out-
wardly to the smoke-casing and which is ac-
cessible through sunitable doors in the same
for supply of fuel to the fire-pot or for clear-

ance of accumulations of refuse from the in-

terior of the section.
10. A sectional steam-boiler in which are
combined an independent base or ash-pit sec-
tion, a smoke-chamber encireling the sections
of the boiler, a water-section upon the ash-pit
section Whleh has interiorly an upwardly-in-
drawn fuel-chamber and which exteriorly is
nearly encircled by a deflecting-plate which
divides the smoke-chamber into upper and
lower forwardly and backwardly extending
smoke-flues, a feed-chute water-section upon
the fuel-chamber water-section which has a
central water-well, a peripheral water-cham-

ber, and a conduit, which for circulation and

35

clearance connects the central water-well
with the peripheral water-chamber, and a cov-
ering or closing water-section which 18 open

~at its front for clearance and which is open
~at its rear for smoke-discharge, the several

40

lower water-sections having upwardly-dis-
charging smoke-passages and water-passages,

{
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and each water—sectmu being cast as an In-
teger, as set forth.

11 In a sectional steam-boiler, an upward-

ly-indrawn fire-pot or fuel-chamber water-sec-
tion having top overhang, whereby restricted
and concentrated discharge of the volatile
produects of combustion is produced, and a
feed-chute water-section upon the fuel-cham-
ber water-section provided with peripheral
water-spagces, vertical smoke-passages, and a
central depending water-well which is sns-
pended directly above the contracted dis-
charce-opening of such fire-pot or fuel-cham-
ber water-section, combined for operation
substantially as specified,

12. In a sectional steam-boiler, an upward-

ly-indrawn fire-pot or fuel-chamber water-sec-

tion having interior overhangat its upper ex-
tremity, whereby restricted and concentrated

discharge of the volatile produnets of combus-

tion is produced, a feed-chute water-section
upon the fuel-chamber water-section provided
with peripheral water-spaces with a concen-
trically - arranged series of vertical smoke-
passages and with a central depending water-
well which is suspended directly above the
contracted discharge-opening of the fire-pot
or fuel-chamber water—-sectlon and a elosing
or steam-dome water-section above the feed-
chute water-section, ils upper or steam-dome
portion embracing the entire horizontal area
of the section and receiving the direet im-
pact of the discharge through the concentric
series of smoke-passages in the subjacent
water-sections, combined for operation sub-
stantially as described.
DWIGHT S. RICHARDSON.
Witnesses:
THOMAS H. WARBURTON,
H. C. KAUSKE, Jr.
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