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Serial No. 303,230, (No model))

To all whom it may concerm:

Be it known that we, JOHN ROWBOTHAM
and WILLIAM ROWBOTHAM, citizens of the
United States, residing at Merchantville, in

the ecounty of Camden and State of New Jer--
sey, have jointly invented certain new and

useful Improvements in Sectional Steam-Boil-
ers and Furnaces, of which the following is &
specification, reference being had to the ac-

o companying drawings, forming part hereof.

I5

. Our invention relates, generally, to the class
of boilers and furnaces employed for generat-
ing steam for heating, propelling vessels, and
other purposes, and specifically to a novel con-

struction of a sectional boiler and furnace,

hereinafter described and claimed, and to the
deveral novel features of construction and
combinations of parts herein described 1in
detail, and set forth in the claims, to the end

2o that a rapid generation and supply of steam

25

35

and more perfect circulation of water are ob-
tained and a less moist steam resultant than

in any of the other well-known forms of boil-
ers and furnaces used for like purposes.

In the drawings, Figure 1 is a vertical sec-

tional view of a boiler and furnace embody-
ing our invention, showing the staggered sec-
tions of the boiler and supported at an in-
cline within-a furnace.

Fig. 1, and represents a form of construction
of the vertically-extending arm thereof for
a boiler embodying our invention, consisting
of a series of five sections of sets of fubes.
Fig. 3 is a vertical sectional view of a boiler
and furnace embodying our invention, the
furnace walls and top represented as formed
partially of tubes, for a purpose hereinafter
more fully set forth, and mounted on and

1o above said furnace and in open communica-

=

tion with the boiler is a steam-radiator. ¥ig.
4 is a vertical sectional view of the tube fur-
nace-walls represented in Fig. 3, showing their
form of constructionand communication with
cach other and with the watev-drum forming
part of the furnace-top wall. Figs. 5 and 3
are-side views of a boiler-section consisting
of a series of four tubes and a header or
stand-pipe at each end and provided with two

¢o hollow diaphragms intermediate of its length,

the respective tubes of the boiler being in

Fig.2 is afront view
20 of the water-drum, taken on the line « « of

1|‘

suitable end

opencommunication with thediaphragms, Fig.
5 representing the uppermost tube entering
the headers or stand-pipes immediately be-

neath the lug or flanged ends, and Ifig. S rep- 55

resenting the uppermost tube entering the
headers or stand-pipes at a point below the
lug or flanged ends a distance equal to one-
half the diameter of one of said tubes, as by
these constructions we obtain a staggered po- :
sition of the tubes when the sections are ar-
ranged side by side, and for a purpose here-
inafter more fully set forth. Fig. 6 isan end
sectional view taken on the line y y of Kig.

5, representing a boiler consisting of a series 635

of five sections of four tubes each, showing
the tubes staggered and the respective dia-
phragms of each section in contact with each
other to form a single diaphragm. Fig. 7 18

an end sectional view taken on the linez z of 7o

Fig. 8, representing a single boiler-section
consisting of a series of four tubes. Fig. 9
is a top plan view of a boiler-section, show-
ing the form of header-flanges and boiler-dia-

phragms with the tubesof the section inopen 75

communication therewith. Fig. 10 1s a plan
view of the furnace-grate, and Fig. 11 a side
view of the same.  Fig. 12 18 a view 1n per-
spective of the furnace-top, showing the series

of tubes arranged at an incline and cast in- 8o

tegral with the steam-drum at one end and
with a flange at the opposite end, and with
langes for connecting with like
sections. ~Fig. 13 represents a side or verti-

cal wall of the furnace,showing the series of 8s

tubes cast integral with a base or laterally-
extending tube at one end, and with & con-
tinwous flange at its opposite end, and with
suitable end flanges for connecting with like
sections.
construction of the tubes of the furnace-
walls, taken on the line o o of Ifig. 13, and
showing the series of tubes so cast together
that the thickness of two contiguous tubes

together at the line of contact is equal only 95

to the thickness of one tube as to its part
out of contact; and Kig.15 is an end view of
the vertical wall as shown in Kig. 13,

In the drawings we have shown each boiler-

section to consist of four tubes vertically 150

placed and connecting with and openinginto
a header or stand-pipe at each end and each

Fig. 14 18 a top plan view of the go



section provided with two hollow diaphragms
intermediate of its length, with which the re-

spective tubes are in open communication,

and the boiler proper to consist of a series of
five of said sections, in three of said sections

- the nppermost tube entering the headers or
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stand-pipes immediately Delow the lugs or
head-flanges thereon, and in the other two

sections entermw at a point below said lugs

or head-flanges a distance equal to one-hcﬂf
the cha,metel of one of said pipes, in order to
obtain a staggered position for the tubes in
the respective sections when alternately ar-
ranged together; but we do not wish to be
understood as restricting ourselves to such

exact construction, as it will of course be ob-
vious that eachsection maybe cast as awhole

to a desired length and height with its ac-
companying end headels or Stdnd-plpes and
the number of tubes and diaphragms, or

either, increased or decreased, as may he de-

sired, and the number of Sectlons limited only

to the size of boilerrequired; but for the pur-

pose of clearer illustration and deseription
we show in the drawings a boiler containing

five sections of four tubes each, and each sec-'

tion provided with erd headers or stand- -pipes
and two hollow dlﬁtphr'wms intermediate of

its length.

Ea,eh section, consisting of four tubes and
two end headem or stand- -pipes with two in-
termediate hollow diaphragms and the tubes
of each section in open commumcatlon with
sald diaphragms, is prefer ably made in one

casting to the form shown in the drawings,
the parts
plugs.

Referring to the dl"&WlH“‘S A 18 the boiler,

and, as debcrlbed construeted in sectlons
each section bemﬂ“ in 1tself a series of tubes
a, as shown in I’ws 6 and 7, and provided
with two hollow d]aphl Agms AX AX interme-
diate of its length and Wlth which the respect-
ive tubes are in open communication, and

end headers or stand-pipes A’ A%in open com-

munication with said tubes, as clearly shown
In the drawings.

The header or stand- plpe A’ 1s closed at its
base end and prefembly formed with a slight
incline, as shown at o/, in order to present a
horizontal bemlnﬂ—sulface to insure its bet-
ter support when the section is arr anged at
an incline in the furnace, and at its opposite

end 1s open and fmmed W1th a lug or head-

flange a®.
The respective lug or flanged ends of the

headers or stand-pipes A’ A are also prefer-

ably formed at a slight incline, in order to
present a horizontal bearin g-8 arface when the

section is arranged at an an f‘rle within the fur-

nace. 'The lower end of the header or stand-

pipe A* is mounted on, connected to, and in
pP1p

open communication with a mud-dr um C, lo-
cated in the rear of the furnace, and the up-
per end of each header or %mnd-plpe A7 A2
is connected to and in open communication
with. the vertical arms B’ I3% of a water and

marked « being mmply sand- -core. ‘the construction of furnace shown in TFig. 3

407,744

| steam drum located above the boiler, and of

a construction 11e1=emafte1" more - full} de-
scribed.

A™ A** are the dldphmfrmq of the boiler-
sections. (Best shown in Fig. 9 of the draw-
ings.) These diaphragms are hollow, closed

at sides and ends, and in open communica-

tion with the tube% of the sections, affording
Increased water-space, radmtmﬂ*-sul face, aud
means for facilitating the exit of steam fmm
the boiler—that is to ay, the boiler being ar-
ranged at an incline steam generated in the
three lower rows of tubes of the section will

pass to and ascend in the diaphragm at its
next highest level.

Thus the steam gener-
ated 1n tubes 2, 3, and 4 will pass to and as-

cend in the dmphran‘m A” to tube 5, where it

combines with the steam from tube 1 and in
tubes 6, 7, and 8 will pass to and ascend in
the dmphmwm A** to tube 9, where it com-
bines with the steam from tube 5,and in turn
enters the header or stand-pipe A’ to find its
common outlet, the steam generated in the
tubes 10, 11, and 12 entering the stand-pipe

FAS
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A’ Sepd,m‘rely, all as mcheaﬁred by the arrows

1 the several views. The greatest heat be-
ing at the front end of the boiler and the
greatest amount of steam being generated in
the center and rear portions of the boiler and
supplied to the front portion at its highest
level, the amount of water lifted Wlth the
steam is consequently lessened to a consider-

able extent and a more dry steam resultant.
B is a water and steam drum, and, as shown

in Kig. 1, is located above the furnace, and in

forms part of the top wall thereof.
B’ I3* are the respective end sections of the
water and steam drum B, and, as shown in

Figs.1 and 3,are preferably madein one cast-

ing of an elbow form with flanged ends, and
when in position are directly above and in
line with the headers or stand-pipes A’ A? of
the boiler,and are mounted on and connected

thereto by scerew-bolts b or the like, and in

open communication therewith. " The arms of
these respective drum-sections are at right
angles to each other and of different diameter
and length, as a reference to the drawings will
clearly show, the vertical arms thcreof being
formed with as many outlets or ports as wﬂl
correspond in number to the outlets or ports

of the headers or btmld-plpesA’ Acof the sev-
eral sections comprising the boiler proper,

(see Fig. 2,) and the lateral arms being con-
nected by a tube-section to form the drum

proper.

- Cis a mud-drum mutably located and sup-
ported within the furnace at the base and to
the rear thereof and provided with as many

restricted port-openings having flanged ends
as will correspond in number to the outlets
or ports of -the lower end of the headers.or
stand-pipes A® of the various sections com-
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prising the boiler proper, and is connected to -

the flanged ends of said header orstand-pipe
sectlmls b} cacrow-boli b or the llke
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D is a water-supply pipe extending through | may likewise be disconnected and withdrawn

the furnace-wall and connecting with and -
opening into the mud-drum C, prowded with
a suitable stop cock or valve d beyond the
wall, and connected at its opposite end to a
Water-supply

The number of boiler-sections comprising
the boiler proper is limited only to the size ot
boiler desired, and in order toderive the great-
est advantage from the heated gases of the
furnace we preferto stagger the variousseries
of sections of boiler-tubes, and to this end we
so alternately arrange the sections, when con-
structed asstated, that each tube 1n each sec-
tion shall be on a line with the i1ntervening
space between the tubes in 1ts neighboring or
contiguous section, as clearly shown in Fig. 6
It follows that the heated gases in passing to
the stack or flue are divided and caused to

travel their greatest distance, and consequent- |

Iy retained a longer time about the tubes. To

- obtain this staggered position of the boiler-
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tubes, we have shown in Fig. 5 the upper-
most tube of the series of tubes in the boiler-
section connecting with and opening into its
end headers or stand-pipes immediately be-

neath the head-flanges thereon, and in Fig. 8

connecting with and opening into its end
headers or stand-pipes at a distance below
the head-flanges thereon equal toone-half the
diameter of one of the tubes, and, as will at
once be understood, by alternately arranging
sections so formed the staggered position of
the tubes results, as clearly shown in Iig. 6.

It will of course be apparent that the tubes
of the sections may be arranged in line with
the tubes in its neighboring or contiguous
section, but not with so advantageous a result
as when staggered, as above explained. The

boiler, when in the furnace, is arranged at an

111(311116 and, as shown in I‘lﬂ's 1 and 3 its ele-
vated or front end is Smt&bly Supported on
the front wall of the furnace, the rear or lower
end of the boiler being mounted on and in
open communication with a mud-drum to the
rear of the furnace, at the base thereto, as
stated.

E is the furnace, B’ the escape-port there-
from, F the outer ‘walls thereof, and F’ the

.pm‘tition or bridge wall therein.

(z 18 the fire-chamber, g the door thereof, Il
the grate, I the ash- p1t and 7 the door to the
ash-pit.

J J are doors, respectively hinged to the
front and rear walls of the furnace to provide
openings to the furnace to permit of the re-
moval or insertion of any one or all the boiler-
sections for their repair or cleansing or the
placing of new sections. 1o remove any one

of said sections from the boiler, it is only
necessary to take out the serew-bolts b b at
" three corners of the sections, thus disconnect-
ing the section from the drum at the top and
the drum at the base of the furnace, when the
section so disconnected may easily be with-
All the sections

draswn from the furnace.

| fOI subsequently taking ﬁle and. forther.

]

and subsequently reinserted or replaced by
new sections and attached to the respective
drums by Screw-bolts or in any smt@ble mnan-
ner,

In Figs. 38, 4, 12, 13, 14 and 15 we have

shown a COIlbtl 110131011 of fumace walls or cas-

ing formed of castings in section, each sec-

tion consisting of a series of vertical tubes K,
s0 cast together that the thickness of 111(,ta,1
of two contiguous tubes together, as at k&~

and extendmn the length theleof shall be'

equal to but the thickness of the metal of one
tube—that is to say, that at the line of con-
tact of two tubes the metal in each tube is
equal only to one-half the thickness of the
metal of the tube 1n 1ts parts out of contact.
These tubes at one end are cast integral and

in open communication with a base or later-

ally-extending tube K* and at their opposite
end formed with a latera,lly-extendmﬂ con-
tinuous inclined flange £. This flange L is
suitably coupled or ;]omed by bolts, rlvets or
the like to a similar inclined ﬂange end %’ of
inclined corresponding tube-sections K’,which
said tube-sectionsarecastintegralin opencom-
munication and atan incline Wlﬂl the steam-
drum B, and together form the roof or top wall
of the furnaee-e&sing. The flanged ends & I’

of these tube-gsections K and K’ are so formed

as to be semicircular in outline, so thatwhen
joined together they form a 1atemlly-ettend-
ing wa,ter-tube K**, as well as a continuation

of the vertical tubes K, with the tubes K’ con-

necting with the steam-drum B. When two

or more of these cojoint wall-sections are em-

ployed in line in a single furnace, suitable

| flanged ends k* are east with the laterally-

exteudlnﬂ‘ tubes at their ends and with the

steam- drum for nniting the various sections.

These flanges are cast flush with the end of
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the section, so that in joining sections no

open space isleft between them. These tubes
are adapted to be filled with water, and are
acted upon by the heat of the furnace and
afford a greatly-increased radiating-surface
and means of generating steam in conneetion
with the boiler. Further,
walls when constructed in accordance with
our invention have no open spaces between
the tubes, as 1S the case when independent
tubes are used to form the walls, and require

no additional outer wall, as 1s generally em-

ployed. The outer faces of ourfurnace walls
or casing may be coated with hair, felt, or in .

any of the well-known wavs without danger

ke purpose of preventine radiation,

boiler and furnace. As will be obvious,in
casting these sections both sides thereof may
present a smooth or even surface in contra-
distinction to corrugated or scalloped sides,

‘as shown in the drawings, the latter con-

struction, however, being prefelable for sav-

tm ,
| This .
COH‘%UHGTIOH of furnace-walls is especially
valuable when forming a part of a marine

11O

tubular furnace-
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4

ing of metal without weakening the struct- |

ure, expense, and for
heating-surface.

presenting greater

[l are lugs, ribs, flanges, or the like, cast

with or attached to the inner surface of the
top wall of the furnace as a means of attach-
ing or suspending a diaphragm L within the
furnace, for a purpose more fully set forth.
I.is a diaphragm of asbestus, fire-brick, or
their equivalent, which extends the width of
the furnace and from the top of the boiler at
a point about two-thirds of its length from-its
front or elevated end to the inner surface of

the top wall of the furnace to form a barrier

to the further straight passage of the heated
gases to the esca,pe-port E’, leading from the
rear of the furnace to a stack or flue, (not

-shown,) and at the sametime forms a continu-

ation of a diaphragm of the boiler. Thisdia-
phragm may, as shown in Fig. 1, be builtfrom
the boiler-top to the under side of the f urnace-

top of fire-brick or its equivalent that will

stand a high beat, or,as shown in IFig. 3, may
be a sheet of asbestus or its equivalent, and

suspended from the top of the furnace and at-
tached to the boiler in any suitable manner.

M is the radiator. Itis proper heretostate
that we prefer to mount and suitably support
a radiator over and above the furnace and in
open communication therewith. When the
radialor is placed as shown in Fig. 3, & good
construction is to provide the drum-section

B’ with a restricted outlet-port atits top hav-
ing a flanged end, whereby suitable connec-

tion and ste&m eommumeatmn may be made
with the radiator for the supply of steam
thereto. 'This form of construction we in-

stance only as a good form of close connee-
tion with the ra,dmtm although it will be ob--

vious that suitable plpe-eonnectlon may.be

made with the radiator for the supply of
steam thereto.

In Figs. 10 and 11 we have shown a novel
eonstruetlon of grate intended for use in the
furnace, but not Speclﬁcfmlly deseribed. or
claimed in detail here. Suffice it to say that
the radial grate-bars, walls, and rim are so
formed and combmed thatan in creased means
of combustion is obtained without waste ot
fuel.

To furnish the boiler with water, the stop-
cock d on the pipe D isopened, and said pipe
beingin connection with a suitable water-sup-
ply, the water first enters the mud-drum and

in turn the headers or stand-pipes A2, boiler- |
tubes a, and diaphragm A™ A™%, headers or

ﬁta,nd-pi pe A’,and findsitslevel at the water-
line w 2w about the center of the water and
rteam drum B, and when the furnace-walls
are formed of tubes, as above stated, they in
turn are filled with the W&Tel befoxe it finds

its level in the drum.

In . operation the heated gases passing from
thefire-chamber ascend between,around,and
above the boiler-tube sections directly over

said fire-chamber, and then encounterthe fur-

nace-diaphragm L and boiler-diaphragm A*,

40,744

and are caused to descend ‘between, around,

and below the Dboiler-tubes, formmn‘ the sec-

ond section of the boiler, so to speak, a;nd then
ascend between, around, and over the third
section of the boiler, so to speak, and find their
outlet from the fmna,ce through the eseape
port E’ to the stack or flue, all as indicated

by the arrows in FKigs. 1 and 3, whereby the

heated gases are eaused to pass several times
over the boiler prior to their escape from the

furnace and a rapid generation of steam en-

sues. The steam so generated is fed from
the steam-drum by suitable pipe-connections
m 10 one or a series of radiators located over
the furnace oratdistant points, the condensed
ste:a,m returning by suitable pipe-connections
m’ to the drum-section 3% or other desued
point, as instanced in Kig. 3,

- A sectional steam - boﬂel constructed and

arranged in accordance with our invention

and Wlthm a furnace of the character de-

scribed possesses the advantages of increased

means tor fully utilizing the heated gases of
the furnace, of rapid generation of steam,
since the heated gases-are compelled to pass

75

30

sl

several times over and about the boiler prior
to its escape from the furnace, of increased

means for the rapid supply of steam to its
main outlet-port, of the admission of water
to the boiler at its lowest level, a perfect eir-
culation of water obtained, and a less mmst
steam resultant.

- As stated, we do not wish to 1estr10t our-

selves to the exact construction shown and

95

100

described—as, for instance,the boiler proper
may consist of any desired number of sections

and the number of tubes in each section va-

ried, the number of diaphragms on each sec-
tion and within the furnace changed, and
suitable means, other than shown, for feeding
the steam from the boiler for the return of

condensed steam to the boiler and for the

supply of water to the boiler be substituted,
and other minor features of construction in
detail and in combination be adopted without
departing from the spirit of our invention.
Having thus described our invention, we

claim—

1. A sectional steam - boﬂel constructed
and arranged as described, each section being
a single castmg and (3011515t111g of a series of

| tu_bes formed with and opening into a header

or stand-pipe at its ends, and formed with one

10§

110

I15

20

or more hollow diaphragms intermediate of

1ts length, with which the series of tubes are
in open communication, whereby the steam
generated 1n the section to the immediate rear
nf each hollow dl&ph‘[’&ﬂ‘ﬂl 18 caused to flow
rnarmn a8 set forth. ‘

2. In combination with a steam - boiler, a
furnace the vertical walls of which are form ed

T2K

in whole or part of one or more castings, each -

casting consisting of a series of VBI‘th.:‘Ll tubes
in such ] uxtaposition that the thickness of
metal of two contiguous tubes at the line of

contact is equal only to the thickness of the
‘metal of one tube as to its portion out of con-

130
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tact, said tubes at one end cast integral and 1n
open communication with a laterally-extend-
ing base—tube and at its opposite end formed
with a lange adapted to be suitably united
to a corr espondmﬂ flanged end of a simi-
larly-cast section of a series of tubes, the lat-
ter cast integral, in open communication and
preferably at an incline with a steam-drum
and together forming the furnace-top, the
flanged ends of said sections so formed as,

when joined together, to form a laterally-ex- |

tending tube, and when two or more such co-
joint Sectlons are employed in a single fur-

nace the ends of the respective 13,13@1&1137 -eX- -

tending tubes and the steam-drum section 15

formed with a flange as a means of coupling

the sections towethel all of said tubesadapted

to contain wa,ter ﬂ,nd form radiating-surface

for generating steam 1n conneetlon with a

boiler, as set forth. 20
In testlmony whereof we have hereunto

signed our names this 4th day of March, A.

D. 1889. |

J OHN ROWDBOTHAM.

W. ROWBOTHAM.

In presence of— -
W. ALEX. ROBINSON,
JOHN JOLLEY, Jr.
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