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UNrTeED STATES PATENT OFFICE.

GODFREY ENGEL, OF SOUTH BALTIMORE, MARYLAND.

SECTIONAL STEAM-BOILER.

SPEGIFICATION forming part of Letters Patent No. 490,741, dated January 31, 1893

Application filed January 30; 1892, Serial No. 419,751,

To all whom it may concermn:

Be it known that I, GODFREY ENGEL, a citi-

zen of the United S tates, residing at South

Baltimore, in the county of Anne Arundel |
and State of Maryland, have invented certain |
new and useful Improvements in Sectional |

Steam-Boilers, of which the following is a
specification.

This invention relates to 1mprovements in
sectional steam boilers of the class which em-
ploy inclined water-tubes arranged in verti-
cal series below a horizontal steam and wa-
ter drum and connected at their ends by ver-
tical headers.

The objects of my invention are:—first, to

provide means for connecting each of the

- headers of the boiler with the steam and wa-
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ter drum by a straight pipe inserted radially
in the drum, by Wthh construction the con-
nections with the dr um are simplified and

made more durable and less expensive. - Sec-

ond, to provide means for permitting thefree
expansion of the parts of the boiler, so that
there may be no straining due to sudden
changes of temperature. -

_ Wl_th these ends in view the invention may
be said to consist in the novel features of
construction and combinations of parts here-
1nafter described and claimed.

The invention is illustrated in the accom-
panying drawings, in which,—

Higure 1 shows a side elevatmn of a boiler
embodvmn‘ my lImprovements with sectional
view of _settmcrs Fig. 2 is a front end view
of a double drum boﬂer the iron front of the

right hand side of the boﬂel being removed |

in order to show the brick settmﬂ' of the
boiler and the zig-zag headers whleh connect
the ends of the inclined water tubes. g, 3
1s a rear end view of a similar boiler, the
right half of the rear wall of the bI‘le set-
tmn' being removed in order to show therear
headers and the vertical circulation tubes Q.
IFig.4 1s a detail view of theshell of thesteam

and water drum at the point where itisdrilled |

to receive the radial pipes connecting the

drum with the headers, the shell of the bmler i

being shown as if developed or flattened out,
S0 that the relative positions of the holes in
the shell may be apparent. - Fig. 5 is an en-
larged sectional detail 111ustratmﬂ* the con-
S131 uction of the headers and their connectlon

(No mudel )

| with the steam and water dmm Fig. 6 is a
similar showing of a. modified construction

for the same parts; Fig. 7 is a-detached front-
end view of the steam and water dr um show-
ing the manner of mounting it on a roller
Fw' 8 is a similar view lllustratmﬂ' the man-

ner of suspending the front headem and in- - o
6o

clined tubes below the steam and water drum.
In the drawings the letter, A, deswnates
the horizontal steam and water drum whlch

rests at the front end on a roller, T, mounted
in standards or webs, T/, for med on a girder,

1, and at the rear end the drum rests upon
the brick setting.

rests upon smtable iron eolumns forming a

portion of the boiler front (see Figs. 1 and 2) |
The front headers and front ends of the in-

.70 |

clined tubes are partly supported on the fire-
box walls, 3, and partly by a suspensicn strap,
S, passed over the drum. This construction
for supporting the drum and tubes permits
free expansion and contraction of said parts.
Thedrum is otherwise provided with the usual
appurtenances and the letter, B, designates
the inclined water tubes beneath the drum
with their highest part over the fire-box, C,
and above the front and rear walls, 3, 4 of
the latter, and with their lowest and rear end
resting ona mud-drum,Z. Theinclined tubes
conuect at their front and rear ends in verti-
cal series or section with the zig-zag headers,
D, which fit close togetherside by side. Open-

‘Ings are made in the inner sheets a, of the
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The girder, 1, in the front
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headers to snugly receive the 1ncllned tubes, -

B, the ends of Whlch project slightly into the
headers and are expanded to produce a tight
fit. Openings of larger size are made in the
cuter sheets, o', of the headers opposme the
tube-openings and each of these receives a

GO

short straight pipe-nipple, E, of a bore such

that an inclined tube B may be inserted there-

through, and these nipples are likewise se-

| cured by expansion, as illustrated in Fig. .

The outer ends of the nipples have exter nal

screw-threads, b, and are closed by Serew-caps,
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F, screwing over them. When access to an - |
inclined tube is desired for the purpose of

cleaning or removing the same, the serew-cap,
F, closmn* the mpple opposlte the end of such
tube 18 ta,ken off and the tube may then be
cleaned or may be removed through the nipple

and a new tube inserted, and the cap then re-

100




placed. Free access may be had tth‘llﬂ'h the
nipple for an expanding tool. It will be seen
that thisisa verysimpleand efficient arrange-
ment for closing thetubes. It doesaway Wlth
the comphcated and expensive yoke-and-
clamp construction commonly used, and at

- the same time does not require that threads

IO

be cut in the header as when a plug is used,

which latter arrangement is ob,]ectlonable
for the reason that when the threads wear

~out the entire header has to be thrown aside.
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The construction and arrangement shown are
mexpenswe because no reﬂ'rmdmw of the sur-
faces is necessary to form the .]Qlliltb and no
packing is used and no finishing is required
on the castings like other b01le1s and it only

requires two parts,—the nipple and screw-

cap, both being finished by machine,—no
handwork 1*equired ; these parts are easily
applied without skilled labor and serve as g
very convenient means for giving access to

the tubes; at the same time the eonstructlon

is strong and durable.

The fmnt headers, D, have an inclined po-
sition, but each has at 1ts upper end a verti-
cal extensmn D’;
sion a box, G, is conneeted by a short nipple,
H, which is 1nserted through holes in the ex-
tensmn and box and expanued therein. At
the opposite side the extension, D', is fitted
with a pipe-nipple, I, which 1s elosed by a
screw -cap, J, constructed as previously ex-
plained in conneetion with the inclined tubes;

this cap gives access for expanding the nip-
ple, H.

radial line from the center of the latter; this
connecting pipe is expanded directly into the
drum and box, and access is had to the box
and the pipe, K through an opening in the
lower side of the box elosed by a screw-plug,

L. All the pipes connecting the headers and
drum enter the latter radlally and to avoid

- having the pipe-holes in the drum too close

ton'ether the arrangement of the box, (>, con- |

]1erted with the vertlcal extensmn D’, of
every other header is reversed, 7. e., the box

of one header is secured to the f1 ont mde and |

the nipple and screw-cap fitted to the rear
side, while the next adjoining header has the

box attherear side and the nipple and screw-

- cap at the front. It will be seen that this ar-

55

rangementthrowsonerowof connecting pipes,
K, in the rear of the other and also in astaﬂ*-
ﬂ*ered position. The position the plpe-holes

| have on the drum is illustrated in Fig. 4,—

In the drum Wwhich receive the pipes.

the letters, M, M’, designating the openings

radial adjustment of the pipes may be easily
obtained by turning or tilting the boxes, G,

to the proper po~==1t10ns before expandmﬂ* the
nipples, H.

A modified construection for this swwel ar-

rangement of box is illustrated in Fig. 6,

where the upper end of the header is shown
with a horizontal surface, d, into which is ex-

pandea a short vertical plpe nlpple, N, ex- |

* '

to one side of this exten- |

A straight pipe, K, connects the said |
box, G, and steam drum, A and extends ina |

The |

“ers, adjustable in a

490,741

‘tending to a cylindrieal shell or box, O,10 one.

side of which is fitted a similar shell or bhox,
O’, having an annular rim - collar, c, which
ta,ls_eq over the box;, O. The two boxes have
inward - extending flanges, e, to form joint,
and said boxes are conneeted together by a
bolt, P, extending cenftr ally throun'h them.
The COHHectl_I]‘J‘ pipe, K, 1s expa,nded into the
box, O’, and the'desired radial adjustment of
the pipe secured by turning said box to the
proper position and then tightening the bolt
by means of a cap-nut, p, on its end and thus
locking the two boxes.

75
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T'he arrangement at. the rear end of the

boiler is somewllat similar to this modified

construction. The rear headers, D? are made

with horizontal top - surfaces and vertical

pipes, Q, extend therefrom and at then up-

- per ends carr 'y boxes, R, to which are con-
nected the swivel boxes G‘r’ in the same man-
ner as at the front end, and i in the same hori- .

This con-

0o

zontal plane as the flonb boxes.
struction permits the radial adjustmentof the
rear connecting pipes K’ without erowding.
1t will be observed that by my construetmn
the inclined headers are connected dlrectly

- with the steam drum by straight pipes which
~enter the latter radially and the use of curved
pipes is avoided, and- expensive castings or

forgings to form the heads in the drum of
such shape as to receive the connections of

“the headers which when made of cast-iron en-
danger life, are also dispensed with.

To relieve the fire-box walls of the weight
of the tubes, I employ the following const1 uc-
tion (see Figs. 1,5 and 8): A 111,.,, U, is cast

“on the top of each header—extenslon D’ (01

box, O) at the front end of the boiler; thls lng
has a hole through it and a metal strap, S
passes over the drum, A, and its ends ﬂt
against the lugs, U, of the outside headers.

A bolt or rod, V, passes horizontally through

the ends of thls strap, S, and through all of
the lugs, U, and connects them ; thuc; the front
ends of the inclined tubes are suspended and

-supported by the drum which itself I'ests on

the girder, 1.

parting from my invention, and that one or

- more of my described 1mpr0vement% may be

used without necessarily using all. -
Having thus deseribed my 1nveﬂtlon whatl
clalm as new and desire to secure by Letters-

- Patent ig:— |
1. In a sectlona,l stea,m boﬂer the combina-
tion, with a steam and water drum water
-tubes arranged in vertical section or series

and extendmn' in the dlreetlon of the drum

“and headers connectmﬂ' the ends of said ver-

tical sections or series of tubes, of straight

‘Dpipes entering the drum and extending in ra-

dial lines from the center ther eof, and swwel
joints between said radial pipes a,nd the head-

plane crosswigse of the
drum, substantially as described. |

2. In a sectional steam boﬂer the combma-'

| It is ewdent changes may be made in the'
“¢onstruction herem described without de-
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tion, with a steam and water drum, water |

tubee below the same arranged in vertleal See-
tion or series and extendmﬂ' 1n the direction

of the drurm, and headers eonneetm g the ends

of said vertical series of tubes, of straight
pipes entering the said drum in radial lines
with the center thereef, and boxes swiveled
to the headers and receiving the said radial
pipes, and adapted to be adJ usted in a plane
cross-wise of the drum, substentlally as de-
scribed. |

3. In a sectional steam b01le1 the combina-
tion, with a steam and wa,ter drum, water
tubes below the same, and headers eonnect-
ing the ends of said tubes, of swiveled boxes
eaeh connecting with one side of each header,
pipes conneetlnﬂ' the said drum and swiveled
boxes, a nipple in the side of each header op-

- posite that to which its box is connected, and

screw-caps for closing said nlpples, substan-
tially as described.

4. In a sectional steam boiler, the combina-
tion, with a steam and water drum, water
tubes below the same and headers conneet-
1ng the ends of said tubes, of swiveled boxes
cenneetmweaeh with one of said headers,pipes |

K eouneetmﬂ' sald boxes with the steam and |

water drum, “and nipples in said boxes oppo-
site the ends of said tubes K and closed by
screw-caps, substantially as deseubed |

il L
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5. In a seetmnal steem boiler, the combina-

| tion, with a steam and water drum, water

tnbes below the same arran oed in vertical sec-

tion or series, and headers connecting the

ends of said tubes, of pipes entering the drum
in radial lines w1th the center thereof and

3
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boxes swiveled to the headers and receiving

the said pipes, alternate boxes béing secured

to opposite sides of the headere, substentmlly
as described.

6. In a sectional steam boiler, the eombma-

tion, with a steam and water drum and water

tubes below the same, of headers connectmﬂ'

f_the ends of said tubesand having lugs on top, .

straps passing over said drum and means for
attaching the said lugs to the ends of said
strap, substantlelly as described.

4o
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7. In a sectional steam boiler, the eombmaa N

tion, with a steam and water drum, and a

roller mounted in bearings and supporting

50

the end of the drum, of Watel tubes helow the

drum, and a strap passmﬂ' over said drum and
supporting the ends of the water tubes, all
arranged substantially as described.

In testlm.eny whereof Laffix my swnature in 5 5

the presence of two witnesses.
GODFREY ENGEL

Witnesses:
CHAS. B. MANN |
- JNO. T. MA‘DDOX *




	Drawings
	Front Page
	Specification
	Claims

