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EDWARD J. MOORE, OF PHILADELPHIA, PENNSYLVANIA.

STEAM=-BOILER.

—— e m— —mm

SPECIFICATION forming part of Letters Patent No. 582,939, dated May 18, 1897,
Application filed November 18, 1896, Serial No, 612,635. (No modal.)

To all whom it may concern: -

Be it known that I, EDWARD J. MOORE, ¢
citizen of the United States, residin oin Phila-
delphia, Pennsylvania, have invented certain
Improvements in Steam-Boilers, of which the

following is a specification.

. The object of my invention is to improve

‘the construction of sectional water-tube boil-

ers so that they can be used at high pressures.

A further object of the invention is to so

form the headers that they can be secured
together Independently of the nipples and
tubes; and my invention further relates to
detaillsof construction,asfully described here-
inafter. | | |

In the accompanying drawings, Figure 14
1S a longitudinal sectional view of the front

half of my improved steam-boiler. Fig. 1%

is a longitudinal sectional view of the rear

20 half of the boiler. Fig. 2 isa transverse sec-

_ verse section on the line 3 3, Fig. 1%,

30

35

_4'0
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tion on the line 2 2, Fig. 1. Fig. 3 is a trans-
Iig. 4
1S an enlarged sectional view through the
front header. TIig. 5 is a sectional plan view
on the line 5 5, Fig. 4. Fig. 6 is a sectional
view on the line 6 6, Fig. 4. Fig. 7 is a per-
spective view of one of the header-sections.

Ifig. 8 is a perspective view of one of the caps.

Figs. 9 and 10 are views showing the method
of making the joints between the header and
tubes, and Fig. 11 is a section on the line
11 11, Fig. 2, of one of the drum-headers.

A are the walls of the boiler, in the pres-
ent instance of brick. On the side walls ¢

rest the shoes ¢ of the plates C, which carry
~the drums B, six in the present instance, ar-

ranged in two rows, one above the other.
On the front wall a’ rests the front header
D, and on the wall ¢® rests the rear header D’.

These heads are connected by inclined heat- -

ing-tubes D?* The front header D is con-
nected to the lower row of drums by nipplese,
and the rear header is connected to opposite
ends of the drums by circulating-tubes ¢’ and
mud-collectors K, through which the water

- ¢irculates.

F is the fire-pot, having grates 7, and at the
rear 1s the bridge-wall 7', having an exten-

sion f* in the form of a plate, so as to direct

the products of combustion in the direction

of the arrows. At the rear is a deflecting-
plate /7, depending from a wall 4 and above

this wall is another plate /°, to direct the

products of combustion downward before en-

tering the chimney-fiue 7.

Each of the drums B is connected to drum-
headers B' at each end, and the rear headers
are connected together by short sections bF,
and opposite each drum are openings b in the
walls of the headers, provided with suitable
covers b'. Extending entirely through the
drums are bolts 0% having covered nuts 03,
which hold the covers b’ in place, thus dis-
pensing with inside anchors. The bolts being
long are supported at proper intervals by per-
forated plates 0°, which are made in sections,
80 as to be easily applied. The upper drums

are steam-drums, and the perforated plates

extend the full diameter of each drum. In

the present instance they are made in six see-

tions bolted together and may be secured to
the drums in any manner. The plates of the
lower drums only extend up to the bolts and
are secured thereto by clamps, as shown,

The plates C for supporting the drums are

made in three sectionsin the present instance,

‘the overlapping edges being bolted or riveted

together, as shown in Figs. 2 and 3. Clean-
ing-openings ¢’ are made in the plates, which
are provided with pivoted covers. The plates
C also act as partition-walls to prevent the
escape of the products of combustion.

T'he front header D is made of a series of
sections d,as shown in Figs.1*and 2. Some
of these sectionsare coupled tosix tubes, some
to two, three, or nine tubes. These sections
may be of any form and may be coupled to as
many tubes as desired. The end sections are
provided with flanges d’, and the bottom see-
tions are provided with flanges d?, as shown
clearly in Iigs. 2 and 7. These flanges are
bolted or riveted to a flange ¢ on a frame G,
inclosing the front header.
cured to the lower header B’ of the drums B,
$0 that the strain is removed from the nipples
coupling the several sections d together and
the nipple e coupling the front header to the
drum-header B". The frame extends beyond
the caps of the hand-hole openings and is pro-
vided with doors G', which prevent the escape
of the products of combustion which would
pass through the spaces between the header-
sections. These doors G' are inside the main

doors A’, which, in the present instance, with

This frameis se-
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boller-furnace.

[

the doors A, inclose the entire front of the
S The header-sections when-

- their corners are round may also haveflanges:
- d¥, Fig

. Referring to I'igs. 1% and 3, the rear header
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shown in Fio, 3

D" is made up of seetions in a manner similar.
to the front header, and the side and bottom |
- sections are provided with flanges adapted to |
- be secured-to angle-bars IT 11"
ent instance the side bars IT I extend up to |
—and are secure‘d'to the manifold K, asclearly |
so that the strain is talken off-
of theni pplesand cireulating-tubes, while the .|
. ~header is hung from the rear plate C by sus-|
. pension-rods- I Ny, which are muplul at any |
SRR Convemenb point to the header. | o
20

- Both the front and- 1em'.h.eﬂde1*-

and 0.

Kach cover-plate has an: 111t01m11 111) (?“

with the free cireulation of the boiler.

inside plate. I form on each end of the in-
side plates ® lugs *, which are adapted to
recesses (” in the header-sections. 'These re-
cesses do not pass entirely through the shell
of the section, but only so far as to allow the
lug to hold onto the section and thus retain
the inside cover-plate in position while the
outside cap is being placed in position, as in
Fig. (6. Otherwiseit would bealmost impossi-
ble to centrally locate the inside plate on the
front header. The lugs need not be used on
the rear header, as the rake of the header is
sufficient to hold the inside cover-plate in po-
sition, butitis necessary on the front header,
as the rake is in the wrong direction.

I preferably form a bead ® around each
nipple on the inside of the header-section,
and I also form on both the outside and in-
side of the header-sections around the open-
ing for the reception of the heating-tube ribs
' d°. These ribs strengthen the header-see-

tions to a considerable extent and allow for

the formation of a tight joint, as clearly shown
in I'ig. 10. This joint is stepped at d”, and
the tube or nipple isset into the opening, as
shown in Fig. 9. A tube-expander is then
inserted, foreing the tube out against the
stepped portion ¥ so as to form a double

. 7,-at the corners, so as to entirely |
“close the space between the several header- |
. sections, thus adding another barvier against:

- the escape of the products of combustion. =
1 11on.
“cient size as not to mtu iue with the

ciret]ation.

~as shown 1n F1gs.

- In the pres-
plates (- and Zﬁ one plate b‘ having flanges

%eehon% |
have clean-out openings directly in front of:)
the tubes, and these clean-out .openings are |
provided with caps =, which are
the outside of the &,Octlon,.’ﬁ.ﬂnle.eovel_. plates. |
a5 (P are adapted to the inside of the seetion, as |
- elearly shown 1n Ifigs. 5
- openings are elongated and the caps arve cor- |
- respondingly elongated to cover more

BEBEBENE ?oue tube, as shownin Irig. 4o 00
7 which projects into the clean-out opemnn f01= =
“the purpose of strengthening the plate.
this means I utilize a wasto - -space for tho?-i-
-strengthening-rib, and 1t does

138

pending drums e,

» adapted to | plate &,

“Some of the|
1=.h:;1in; |
[ eulating-tubes ¢,
1 are suffieient .in number

1ot 111t01f01022 S
[ suitable eaps, so that the circulating-tubes =
an - be readily eloansed Oor Temoy ed when

: In

Bolts d* pass through both the -p}ate and.'---
- eap,andadapted tothe bolts are nutsio.

| The.
heads of the bolts are set in recesses in the

582,039

I preferably form all Lube-

~When the sections: are

The perforations therein are of suffi-

I {ight joint and one which cannot be readily .
pulled out by the expansion and contraction . .
of the parts.
'_]011115 in. the 1}01161 in this mannetr. - S
_ “made as fa]l()"’s's nin.
Tiigs. 2and 4, 1 prefem-bl}—ffmm a perforated
strengthening-plate ' across the header-see- -
75
)1';011(3:1' RS

70 )

The drum- ]1(‘.—.‘1(10]8 ] are pl{‘f{}l ab]y nmde, R

2 and 11, of two struck-up o

80. |

to which are: su,,uled the drums L., uhlle Lhe-.;i. .

commodate the caps 0. The headers have

Draces 0 and 6 1\L011dm o front onc. pldte to:

the other, as shown 1in Iuﬂ 11.

~other plate has the flanged opening 0 to ac- o

Depending from each 01 the lower dlums_;-:;;':;;ﬂ

L.mo mud-collectors K.

having _.«.1 veltm{ﬂ]}
which has an inclined upper cnd ¢!

These consist of de-
closed at the bottom and -
arranged.. uiculatmﬂ- R
, QO

SO as: to deflect thewater as it comesin fmm _—

the supply-pipe 1.

- Kach mud-drum 1s con- ..

neeted to a manifold box K’ , a8 deml) shown
in Ifigs. 1% and 5, and this ‘box is coupled to

the apper por Lmn of the rear header by cir- 95
"Phese cireulating-tubes
to allow 'fm the

proper: (*11(3111{1{1011 of the W ﬂlel ﬂll(}ﬂﬂ'h the

Dbotler. - |
~In the uppor pmtlon of Lhe 111.::1111;['0&1 ]JO\--

1Cco.

K are ¢lean-out openings ¢, provided with

necessary. .

The mud d] ams hm"e bl(m off lubes ef,
the present instance these tubes are in ling
and form a connection with the series of mud-
drums. Theblow-off tubes are provided with
suitable valves.

It will be understood that when a single
stecam-drum is used in place of a series, or
where only two drums arc used one above
the other, then there is only one mud-collec-
tor required.

It will be understood that the boiler 1s so
formed that when an increcased horse-power
is required an additional header-section with
two or more heating-tubes attached can be
readily added to one side of the boiler and,
if necessary, an additional set of drums can
be attached; and it will also be understood
that in a small boiler two drums may be used
one above another and the number inereased
according to the horse-power required.

I elaim as my invention—

1. The combination in a water-tube sec-
tional boiler, of the coupled header-sectlions,
flanges on the outer header-seetions and a bar
at each side to which the flanges of the headers
are secured so that the sections are secured
tooether independently of the coupling-nip-
ples, substantially as deseribed.

The combination in a water-tube sce-

joint, asshown in Fig. 10, thus makinga very | tional boiler, of the headcr-sections, a frame
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110

115

120

130




582,939 . | 3

within whichthe sectionsare mounted ,flanges |

on the said frame and flanges on the outer

| he&der—-SGGtIODS, and means for securing the

anges to the frame-flan ges, 511bst.:m~

header-fl

tially as descmbed

3. The combination in a w.;i,ter* tube seec-
tional boiler, of the header-sections, a fmme
within whlch thesectionsare mounted anges
on the said frame and flanges on the 01113@1"
header-sections coupled to the flanges on the
frame with a door hung to the fmme SO as
to 11’.101086 the header, substdntmlly as de-

‘scribed.

4, The combmatwn in a water-tibe sec-
tional boiler, of the header-sections, flanges
on said seetlons, a frame within which the
header-sections are mounted, said flanges be-
Iing secured to the frame so that the headers

are coupled together independently of the

nipples, a door-* hung to the frame and an
outer door, substantlal]y as described.

5. The (,ombma,tlon of the rear headers, cir-
culating-tubes and steam-drum, with a mud
receiver directly above the re ear header and
depending from the steam-drum and con-
nected above its bottom to the rear header,
substantially as desecribed. |

6. -The combination of the front and 1ear
headers, circulating-tubes and steams- drum,
& mud-collector denendmn‘ from the rear of
the steam-drum, a manlfold box connected to
the rear header and to the mud- collector, sub-
stantially as described.

7. The combination of the front and rear
headers, circulating-tubes and steam-drum,
a mud- colleetor dependmn from the rear of
the steam- drum, a manifold box connected to

-~ the rear header. a,nd to the mud-collector and

rey

adwwwn-plate in the mud-collector, substan-
tially as described.

5. I'he combination of the front header, cir-
culating-tubes, rear header,
mud-—eolleetor dependmn from the rear of the
steam-drum, a manifold box at the back of
the mud- colleetm and tubes extending from
the box to the upper section of the rear
header, substantially as deseribed.

9. The combination of the frontheader, cir-

culating-tubes, rear header, steam- drum, a,
mud-collector dependmo' from the rear of the

steam-drum, a manifold box at the back of
the mud-collector and tubes extending from
the box to the upper section of the rear
header and bars secured to the sections of the
rear header and manifold box whereby they

are coupled independent of the nipples and

circulating-tubes, substantially as deseribed.
10. ’lhe combination of the front header,

circulating-tubes, rear header, steam-drum, a

mud-collector depending from the rear of the
steam-drum, a manifold box at the back of
the mud- eelleotor tubes extending from the
box to the upper sectmn of the rear header,
bars secured to the sections of the rear header
and manifold box whereby they are coupled
Independent of the nipples and circulating-

steam- dr‘um a |

tubes, and suspension-rods by which the rear

header is hung, substantially as described.
11. The combination of a water-tube sec-

‘tional boiler, the front and rear headers, cir-

culating- tubes and steam-drum, the seetlom
of the rear headers having ﬂdl]ﬂ‘OS and a plate
to which the flanges are secured so that the
rear headers are coupled together independ-
ent of the nipples, subsbantmll} as described.
12. The combination in a steam-boiler, of
the sectional headers, each section h&VlHﬁ
flanges, nipples'securing the said sections to-

_ﬂ‘ether the flanges of the sections when the

sald sections are assembled forming a solid
wall between the fire-chamber and the exte-
rior, substantially as described.

1o, The combination in a steam-boiler, of
the sectional headers, each section ha,vmn
flanges, nipples securing the said sections to-
ﬂ‘ether the flanges of the sections when the

75

50

smd seetmns are assembled forming a solid

wall between the fire-chamber and the exte-
rior, the outer flanges being secured to bars
SO that said seetmns ATE coupled together in-
dependently of the nipples, Sllb&t&lltl&lly as
described.

14. The combination in a steam-boiler, of
the inclined heating-tubes, headers at eaeh
end of the tubes, a series of drums mounted
above the tubeb the headers to which the
drums are coupled nipples connecting the
front drum-header with a front heatmmtube
header and circulating-tubes and mud- drums
connecting the rear of the tubes with the rear
heating- tube header, supporting -plates for
said dmxm a fmme extending around the
front heatmﬂ-tube headers and adapted to
the front drum-—header bars secured to the
rear heating-tube headers and adapted to the

rear SuppOthg plate, substantially as de-

sceribed.

15. The combination of the drum of a steam-
boiler, a bolt extending from end to end of
the drum, openings in eaeh end of the drum,
caps for said openings, said bolt passmﬂ
through the caps, and nuts on each end of the
bolt for holding the caps to the drums so that
either cap can be removed without drawing
the bolt, substantially as described.

16. The combination of the drum of a steam-
boiler having openings at each end, caps for

the openings, a bolt extending throuﬂh the

drum and the caps and having nut% con tunnﬂ
the caps to the drums and perforated SUP-
porting-plates arranged at intervals within
the drum S0 as to supDOPt the bolt, substan-
tially as described.

17, The combination in a steam-boiler fur-
nace, of the heating-tubes, the front and rear

.]1eaders two sets of dmms mounted above

the he&tmﬂ-tubes and connected thereto, a
front and rear header for each set of drums,
openings in each header opposite the drum&
caps for said openings, bolts eztendmw

through the drum and ecaps, nuts on the bolts
for seeumnn‘ the capsin place on the headers,

go
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perforated supporting-plates in each drum
for the bolt, the perforated plates of the lower
drums extenmhng up to the bolts leaving the
upper part clear while the plates of the upper
drums extend the full diameter of the drum,
substantially as described.

18. The combination of a drum, a header
at each end thercof, caps on each header, bolts
extending through the drum and header and

caps, nuts on the ends of the bolts for secur-
ing the caps in place and supporting-plates
for the bolts made up of a series of sections
bolted together, substanhallv as described.

19. The eombmatmn in a header-scetion ot

a steam-boiler, heating-tubes, openings in the
header-section opposite the heating -tubes,
outside eaps adapted to close the openings,
inside plates having lugs adapted to recesses

in the inside walls of the header-section, said
recesses and lugs being so formed as to hold
the inside plate in position while the cap 13
bun“ attached, substantially as described.

20, A header for a steam - boiler having
tube - openings, ribs extending around Lhe
openings on the inside, the edn'e of the open-
ings being stepped, and a tube expanded
against the stepped portion and the rib of the
header-section so as to form a double joint,
substantially as described.

In testimony whercof I have signed my
name to this speecification in the presence ol
two subscribing witnesses.

EDWARD J. MOORE.

Witnesses:

WILL. A. DARR,
Jos. 1. IKLEIXN.

20
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