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SPECIFICATION forming part of Letbers Pgtent No. 608,065, dated July 26, 1898,
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To all whom it may concern.:

Be it known that I, EDWARD J. MOORE, a_

citizen of the United States, residing in Phila-
delphia, Pennsylvania, haveinvented certain
Improvements in Steam-Boilers, of which the

- fTollowing is a specification.
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My invention relates to certain improve-
ments in tubular steam-boilers, especially of

the marine type, and while my invention is
especially designed as a marine boiler it will

be understood that it may be used as a sta-
tionary boiler. -~ ) I
The object of my invention is to provide

the greatest amount of heating-surface in the
least amount of space and to so arrange the
parts that the boiler is kept at an even tem-
- perature at all times. o |

A further object of ---the invention is to so

arrange the parts that the gases arising from

the layer of fuel when first spread will be

thoroughly consumed; and a still further ob-

Ject of the invention is to so arrange the parts

that access may be had to all vital parts of

the boiler. These objects I attain in the fol-
lowing manner, reference being had to the

‘accompanying drawings, in which—
Kigurelis alongitudinal sectional view of
my improved steam-boiler, the tubes, head-

ers, and drum not being in section, so as to
more clearly illustrate the passage of the

products of combustion. Fig. 2'is a longi-

tudinal sectional view through the boiler, in-

cluding the tubes, headers, and drums to |
Hlustrate the water circulation.

_ Fig. 3 is a
transverse section on the line 3 3, Fig. 1,
Fig. 4 is a transverse section on the line 4 4,

Iig.1. Tig.bisasectionalplan view th rough

- the central header. Fig. 6is a detached per-

.. 1o

45

¢o

spective view of the central-header. Tig. 7

18 & perspective view of one of the end head-
ers. Ifig. 8isa perspective view of the mud-
drum. Fig. 9 is a perspective view of the

damper. Fig. 101is a perspective view of the
saddle and side bars, Fig. 11 is. a sectional

view of a portion of the central header. Fig.

12 is a view showing an arrangement when
two drums are used; and Fig. 13 is a view.
illustrating ‘a meodi

ra

transverse drums instead of the longitudinal
drum or drums. R e

- My improved boiler .may be termed a
Cftwin” boiler, as it hag two fireplaces, two

way 18 made

lcation, shoewing three

sets of heating-tubes, and one or more water

heating-tubes. | S _
A 1is the casing of the structure, made in
the present instance of sheet metal and ma-

| sonry. D | |
- a are the two front plates, having fire-

doors o' and ash-pit openings a?. .
B B’ are the two fire-chambers, having
grates 0 0', and below the grates are the ash-

pits B® B%  Separating the two fire-chambers

is-a central combustion-chamber C, commu-
nicating with the fire-chamber B* through

passage ¢ and communicating with the fire-
chamber B' through passage ¢'. |

‘and steam drums common to both sets of

6o

- Below the eombustion—chambef Care two

air-chambers C' C?, separated from the com-

bustion-chamber by perforated partitions ¢?

¢’. 'These partitions are of the form shown

in Fig. 1, so as to give the produects of com-
bustion as they pass through the combustion- -

chamber a rollingmotion. The perforations
in the partitions are tapered, so that the air

will pass from the air-chambers to the com-

bustion-chamber in the form of jets, and,

that dust will readily pass through the open-
ings and into the air-chambers, while coal or

clinkers that in some instances pass beyond

75

furthermore,the openings areso proportioned

80

the grates will be collected in the combustion- =

the fire-chambers or from one side, if a door-
, as shown by dotted lines in
Fig, 1. S '. o
D is the water and steam drum, extending
the full length of the boiler and supported

‘In any suitable manner.

- Depending from the drum D is a central

chamber C and may be removed either from -

90

header E and two end headers F F'. These

end headers are connected, respectively, to
the central header by ineclined heating-tubes
G G, sothat the circulation of the waterin the

boiler is down the central header E, through
the inclined heating-tubes G G , up the end
headers F F', and through the drum D to the
central header. . S

- The central header K is eonnected to thé'

drum D by alargetubeE’. Thistubeissuffi-

05

16O

ciently large to admit of a inan passing from

| the drum to the header when repairs are nec-
essary. .- T
1 The edges of the drum at the openings aro
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‘connected by one or more tie-rods d, detach-

ably secured tolugs on the drum. Oneend of

-~ the rod or rods may be uncoupled when access

5

10

15

is to be had to the headers and turned back,
so as to provide an uninterrupted opening.
The header K is made in the form shown
in Figs. 2 and 4, so as to provide two flat
tube-plates efor the tubes G and G, arranged
at right angles to the tubes. Consequently
the central header is of -greater width at the
bottom than at the top, and in order to insure
the proper circulation of the water in this
header I so form it at the base as to make
two legs K7, the space between the legs form-
ing a portion of the combustion-chamber C.
I preferably extend circulating-tubes ¢’ from
one leg to the other, and these tubes are
curved in the present instance. Irom the

- fork of the two legs I may extend a vertical

20

25

partition within the central header, as shown
by dotted lines, if desired. ' -
The side plates e of the central header K,
which are preferably dished, are made in sin-
ogle sheets and are secured to the flanged tube-
sheets e and to the flanged bottom sheet €°.
The two tube-sheets are curved at the top

and overlap, forming a doubly-riveted seam, |

and each tube-sheet overlaps the bottom sheet

-nearthebottomof eachleg, forminga doubly-
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riveted seam. Inordertostiffenthestructure,
corner-braces e*are placed atintervals,which
tie the tube-sheets to the side plates. By dish-
ing the side plates stays are dispensed with.

I preferably make a manhole ¢° in one of the |

side plates ¢* and also make clean-out open-
ings €% in the side plates near the bottom of
each leg. |
Directly below the central header LK is a
mud-drum II, having a flat base, so that it
will not tilt or roll. I preferably make this
of cast metal. |
- The mud-drum H is connected to the legs

E? by pipes i, so that any sediment or dirt

settling in the legs will pass through the pipes
hto the mud-drum I, which is provided with
blow-off pipes A’ h/. The pipes I extend
through the combustion-chamber C and are
preferably staggered, and the mud-drum IH1s
below the combustion-chamber and between
the two air-chambers C' C°. The drum has
one or more clean-out openings accessible
from one of the air-chambers.

The end headers FF' aremade in the pres-
ent instance of two sheets of metal suitably
punched and pressed to receive the ends of
the heating-tubes and caps. The flanges of
the two sheets overlap at the edge and are
united by a single or double row of rivets.

‘They are also united at intervals by tubular

stay-rods. X -
The upper portion of each end header is
shaped and flanged to conform to the drum

to which 1t is attached, and the drum has a

series of openings in it where the end header
is attached, so as to allow for free circulation

and without materially weakening the drum.

The end header may be made in two sections

tion ¢, dividing the lower portion of the

| nippled together, as shown in Fig. 12,1n some

Instances. _

The drum D may be slotted the entire width

of the header and reinforced, if necessary, or
tie-rods may be used.

The boiler is supported at several points,
the central header at « « on the foundation
A’, the end headers on the boxes a°, which
extend across the furnace above the fire-door
o', and the drum is not onlysupported by the
several headers, but rests on the frame at 4 ¥.
It will be seen that the structure is well sup-
ported and balanced and the parts canfreely

contract and expand. Shoesare providedon
each side of the central header at the founda-

tion, 8o as to prevent the header from sliding.

I is the flue, which extends on each side of
the drum D, as shown in Fig. 4, and com-
municates with the main combustion-cham-
bers of the furnace, as shown in Fig. 1. In
the upper portion of the flue is a half-damper
I', pivoted at?’, and extending from the pivot
to the top of the central header K is a parti-
ue
into two separate flues, either one of which
can be closed by the damper I'.

The pivot-shaft 2’ of the damper extends

out at one side beyond the casing and has a
counterweighted arm I¢ to which are con-
‘nected the two operating-cords ¢* ?°.
cords pass under guide-wheels ¢* and over
“wheels 2% and extend within easy reach of the
stokers. | |

The damper is normally vertical, so that

These

the products of combustion travel up from

the fire-chambers between the tubes around

the drum to the flue.
When one of the furnacesis freshly charged

in Fig. 1, to cut off the direct passage to the
flue from the furnace B’ and the smoke and

unconsumed gases are drawn through the

central combustion-chamber C, where they
are mixed with heated air from the air-cham-

70
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‘with fuel—say, for instance, the furnace B'—
then the damper I’ is turned down, as shown

II1O

ber C?, which receives its hot air from one of

the ash-pits, a damper being open, so that the
air will pass to the combustion-chamber.
The gases and hot air are thoroughly mixed
in the combustion-chamber C and are drawn

into the fire-chamber BB, where they mingle

with the products of combustion from the fire
therein and are consumed, giving off the de-
sired heat. |

In order to prevent the gases passing up
in close contact with the central header, 1

place deflectors 77 at each side of the header,

so as to make the gases pass directly over
the bed of fuel. When the smoke is con-
sumed, the damper I' is released and 1t re-
sumes its vertical position, allowing the prod-
ucts of combustion from each furnace to pass
up independently to the flue. |

- The dampers b* and 0® are hung to the

framework of the furnace, and each damper

is operated by a rod 0* within reach of the

| stoker, and the rod hasaseries of ratchet-teeth:

115
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b“ which engage with a lug on the frame, so
that the damper can be set in any pOSlthIl

- The
drum and rests upon two saddles & % thereon
and also upon two saddles &' &' on the central
header. It is thus supported by the boiler
structure. -

A protecting-plate K is placed over the
upper portion of the drum D within the flue
I, s0 as to protect it. This plate extends
down on each side of the boiler and is seeured
to the flues by the saddles & Z.

As shown in Fig. 5, the end

plates of the

~central header E are prefembly dished, thus

20

25

- m m, as shown in Fig. 8.

30

40

- the boiler attached to the other flange.

dispensing with internal stays, althoucrh in
some instances they may be flat and stays
used without . departing from the essential
features of my invention.

I mount on the drum D a series of saddles
n, preferably made in two pieces flanged and
secured together at the center. These saddles
extend down on elther side of the drum and
are secured tolon ﬂ'ltudlnal bars m m, having
reversely- armnwed anges. The saddles are
attached to one ﬂanwe and the side plates of
Suit-
able non-conducting covering can be placed
above the drum and supported by the bars

arrangement is not punctured with a series of
rwet-holes and it is allowed to expand freely
and independently of the casing.

1t will beunderstood thatin larﬁ*e sized b011-

ers the tube-plates of the central header may

be made in two sections riveted together, as
shown in Fig. 11, and that the end headers
‘may be made in two or more sections coupled |
~together, and two or more drums may be used
with the central and end headers, as shown

in Ifig. 12, In the modlﬁcatlon I‘lo 13, I have
1llustmted three transverse dmms oonnee‘red

together in the place of one or more longitu-

dmdl drums, | |

I prefer to make the two lower TOWS of
heatmﬂ-tubes somewhat larger than the oth-
ers, soasto allow more water tocirculatein the

 lower portion of the boiler, thus preventing.
- these lower tubes from giving out first, as is

the case when all the tubes are of the same ch-

ameter.

While I have shown the ﬁr and ‘ash-pit
openings at the ends of the struetme they

o may be atone side in some mstances, depend-

Ing altogether on the location of the boiler..

I clmm as my invention—
1. The combination in a steam- boﬂer of

- a drum, a single central header and two end.
i_ heﬂderb squonded from said drum and closed
at the bottom, he&tmﬂ'-tubes e:.\teﬂdmfr from

each side of Lhe centml heﬂder to the end
headers, a fire-chamber under each set of

~ heating-tubes, and a passage under the cen-.
-~ tral header communleatmﬂ with the two fire-
‘chambers, substcmtlally as deseribed.
2. The combmatlon in a steam-boiler, of

a drum, a single triangular central Ileader

| h{wmﬂ- tube- plateb at each side, end headers

flue I is so formed as to straddle the.

The drum by this

a smtﬂe central header,
_nected thereto, two fire- (,hamber
combustion - chamber

,combustlon chamber,

a central ‘header,

raked on a line Wlth the tube-pla,tes of the

central header and closed at the bottom and

inclined tubes extending from the tube-plates
of the central header to the end header

substantially as described.

3. The combination in a stea,m-bmler of
a, drum a single triangular central headler

having tube pl@tes at each side and communi-

catmﬂ' at the top with the drum and forked at

‘the bottom to form legs, two end headers and
‘Ineclined tubes e*{tendmn* from the central

header to the two end l1ea,ders substantm]lly

as described.

4. The comblna,tlon in a stemn—boﬂer of

adrum, a triangular central header, and heeut—
ing- tubes a neck connecting the header with
-the drum 1ugs on the drum at each side of
the neck-opening,
stays extending across the drum at the open-
1ing and detacha,blv secured to the lugs so
| that access can be had to the neck, substa,n—_

and one or more pivoted

tially as described.
5. The combm&twn in a Steam boﬂer of

a drum, a single central header and heatlnﬂ*-
tubes extendmw from each side of said header
and a Vel’*tleall},f-m*ran ged partition in the

lower portion of the hea,der- substantmlly as
described.
6. The combination in a steam- bmler of

a single central header and heating- tubes-
said tubes extending from each side of the cen-
tral header a ill‘@-GlldlIleI‘ under each set of
tubes at each side of the central header, and

a combustion-chamber directly 1mder the
central header and communicating with both
fire-chambers, substantially as dese*.l ibed.

2]
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7. The combmatmn in a steam-boiler, of; ;

two fire - chambers, a central eombustlop-
chamber, a central header forked at the bot-
tom to form two legs, and an enlargement of

the central combustion - chamber, substem—
tially as deseribed. = .
8. The combm&twn in a steam boﬂer of

a central
~under
header, and air-ducts opening into the said
subsmntmlly as. de-
scribed.

heating-tubes con-

the central

10§

110

115

9. The combumtwn In a steam- boﬂer of

a single central header,

fire- chambers two air- ohambers under - the
combustion - ehamber

thereto, two fire- cha,mbers: a central combus-

t1011-ch‘1,mber-commumeamnw ‘with the said
fire- chamber*s, and two air- cha,mbers One com-
‘municating with the ash-pit of one fire-cham- :

heating-tubes 0011«-“
_neeted thereto, fire- chambers, & central COM-
‘bustion- chamber commummtmw with the

and communicating
therewith, and dampers for each ehamber.

substantially as described. | -
- 10. The combination in a steam- bmler of._.
heating-tubes connected..

120

125

130

ber, the other with the ash-pit of the other

.ﬁr'e -chamber, and both communicating with
the central combustion - chmnber, substau—-..i
| tially as described. =
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11. The combination in a steam-boiler, of
a central header, heating-tubes connected

thereto, a central combustion-chamber, un-
der the said header, a mud-drum at the bot-
tom of the combustion-chamber and tubes
connecting the header with the drum, sub-
Sta,ntlally as described.

12. The combination in a steam boiler, of
a central header, heating-tubes connected
thereto, said header being forked at the base
to form two legs, and tubes extending {rom
onelegtothe other,substantially asdescribed.

13. A triangular header for steam-boilers,
forked at the base to form two legs, the top of
the header and the bottom of each leg being
rounded, said header having its inclined sides
in the form of flat tube-sheets, substantially

a8 deseribed.

14. A triangular header adapted to be sus-
pended from a drum, of a steam-boiler, said
header having dished end plates and flat
tube-sheets at each side secured to the end
plates, said tube-sheets adapted to receive
heating-tubes, substantially as described.

15. A triangular header for steam-boilers,
forked at the bottom forming two legs, flat
tube-sheets and bottom sheets flanged at each
end, and end plates secured on the-outside
to the flanges of the tube-sheets and bottom
sheets so that all the flanges will be within
the header, substantially as described.

16. The combination in & triangular header
for steam-boilers, having flat tube-sheets at
cach side, and end plates with. a series of cor-
ner-braces securing the side plates to the end
plates in addition to the rivets, substantially
as described.

17. The combination in a steam-boiler, of
a drum, a central triangular header, inclined
end headers, heating-tubes extending from
the triangular header to the end headers, a
mud-drum below the triangular header and
tubes connecting the mud-drum with the base
of the header, substantially as described.

18. The combinationof atriangularheader,
and inclined heating-pipes, a mud-drum con-
nected to the headel said mud-drum having
a flat base as and for the purpose specif;ed.

19. The combination in a steam-boiler, of
two fire-chambers, a drum, a single central
header, two end headers, heating-tubes ex-
tending from the central header to the end
headers, a combustion-chamber between the
two fireplaces and under the single central
header, said combustion-chamber being de-
pressed at the center, air-chambers, and open-
ings in the depressed portion of the combus-
tion-chamber communicating with the air-
chamber, substantially as described.

20. The combination in a steam-boiler, of
two fire-chambers, a combustion-chamber be-
tween the two, said combustion-chamber be-
ing depressed, tapered openingsin the bottom
of said combustion-chamber, and air-cham-
bers communicating with said openings, sub-
stantially as described.

21. The combination in a steam-boiler, of

608,065

| a drum, a central header, end headers, heat-

mn*-tubes two ﬁreplaees a central combus—
tlon chdmber enlarged at the centerand nar-
row passages connectmo* the said combus-
tion-chamber with the ﬁle chambers, sub-

stantially as described.
22. The combination in a steam-boiler, of

"a central header and heating-tubes, a cen-

tral combustion- chamber under the central
header, a fire-chamber at each side of the cen-
tral combus‘mon chamber, air-chambers com-
municating with the combustion - chamber,
and one air-chamber communicating with the
ash-pit of one fire-chamber and the other air-
chamber communicating with the ash-pit of
the other fire-chamber, and handled dampers
for each air-'chamber, the handles of said
dampers extending to the outside of the fur-
nace, substantially as described.

23. The combination of two fire-chambers,
a single central header and heating-tubes, a
passage under the central header fmmmw a
communication between the two fire- cham-
bers, two outlet-passages for the products of

“combustion, and means for closing one or
| 0the1 of smd outlets so that the gases from

one fire-chamber will pass under the central
header to the other fire-chamber and over the
fuel therein, substantially as described.

24. The combination.of two fire-chambers,
a single central header, heatlnw—tubes in the
combusmon chamber of each fi
passage under the central header communi-

cating with both fire-chambers above the
or ates, a single stack, a partition extending
above the eentra,l header and into the stack
so that the gases from one fire-chamber will
pass over the fuel in the other fire-chamber
to the stack, substantially as described.

25. The combmamon of a casing of a steam-
boiler, having a central frame or foundatlon
A, bealmﬂ‘-bozes a®, and bearings vy v, two
ﬁre-ehambers on each side of the foundation

| A’, a drum resting on the bearings v v, a cen-

131&1 header 1est1nﬂ* on the flame or founda-
tion A’, and end headels resting on the boxes
a® and connected to the central header by

heating-tubes, substantially as desecribed.

26. The combination of two fire-chambers,
a passage communicating with the two cham-
bers, adrum, a central header and end head-
ers connected to the drum, heating-tubes,
with deflectors at each side of the central
header, substantially as described.

27. The combination in a steam-boiler, of
one or more drums,a series of saddles mounted
on the drum or drums, and longitudinal bars
at each side of the drum or drums and secured
to the saddles for sustaining a suitable cov-
ering, substantially as descr 1bed

28. The combination in a steam-boller, a
drum, a series of saddles mounted thereon, a
longitudinal bar on each side of the drum,
each bar having reversely-arranged flanges,
the said saddles being secured to one flange,
and the side plates of the frame secured to
the other flange, substantially as described.

)

re-chamber, a
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- 29. The combination in a steam-boiler, of |
- adrum, a single central header connected to

the drum, a flue for the products of combus-

tion direetly above and extending on each

side of the drum and communicating with
the two combustion-chambers, a partition-
plate extending from the central header up
into the flue, substantially as described.

50. The combination in a steam-boiler, of
two fire-chambers, a drum, a single central

header connected to the said drum, end

headers and heating-tubes, and a flue for the

- products of combustion adapted to straddle

the drum and rest upon the central header,
substantially as described.
5l. The combination in a steam-boiler, of

- two fire-chambers, a drum, a central header,

20

end headers, and heating-tubes,a flue adapted

to straddle the drum and to rest upon the
central header, leaving passages on each side
of the drum, and a vertical partition extend-
ing from the central header up to a point

 above the drum so as to divide the lower por-

30

tion of the

ue, substantially as described.
- 92. The combination in a steam-boiler, of
two fire-chambers, a drum, a single central
header connected to the drum, heating-tubes,
a flue cut away so as to straddle the drum
and leave passages at each side thereof, with
asaddle-plate extending over the drum within
the flue and secured to the flue, substantially
as deseribed. |

53. The combination of a drum, a central

header, and end headers, heating-tubes, a |

‘described.

tion dividing the

~ Witnesses: _
 WILL. A. BARR,
Jos. H. KLEIN.

flue extending down on each side of the drum
and communicating with the combustion-
chambers of the boilers, a central partition-

plate extending from the central header up

to a point above the drum, with a damper,
and means for operating said damper to cut
off one or the other passage, substantially as
desecribed.

35

40

 34. The combination of a -'-_drum, central

header and heating-tubes, a flue circular in

cross-section and cut away so as to straddle
the drum, said flue being larger in diameter

i than the drum so as to form passages on

each side thereof, said flue also enlarged at

| the center and having saddles resting on the

drum and central header, substantially as
35. The combination of a drmil, central
header and heating-tubes, of a

i |

te into two parts, a pivoted
damper adapted to open both parts of the

flue or close one or the other, a lever and

weight for keeping the damper normally
vertical, and ropes or chains extending over
sheaves to a point easy of access to the
stokers, substantially as deseribed. |

- In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses. -
- EDWARD J. MOORE.

ue, d p&'l‘ti—'
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