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UNITED STATES
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PaTEnT O

FFICE.

CHARLES C. WEBBER, OF SPRINGFIELD, MASSACHUSETTS,

SECTIONAL STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 451,094, dated April 28, 1891.
Application filed September 3,1890. Serial No. 363,344, (No model.)

To all whom it may concerm:

Be it known that I, CHARLES C. WEBBER,
of dpringfield, in the countyof Hampden and

State of Massachusetts, have invented a new
and useful Improvement in Sectional Steam-

Grenerators, of which the following isa speci-

fication, reference beilng had to the accom--

panying drawings, forming part thereof. .

My invention relates to the class of steam-
generators comprising aseries of independent
sections, forming the sides of the combustion-

chamber, intermediate connecting-tubes, and

a steam-drum, which 1s shown and described
in United States Letters Patent No. 108,353,
dated October 18,1870,and No. 177,223, dated
May 9, 18706, to Densmore. |

The object of the invention is to improve.

the construction of this class of steam-gener-
ators with a viewtoremedying certain defects
that have been found to exist therein, and to
increase their capacity for rapidly and eco-
nomically generating steam..

T'o this end the Invention consists in the
steam-generator constructed and operating as
hereinafter fully described, and particularly

- pointed out in the claims.
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Referring to the drawings, in which like
letters designate like parts in the several fig-
ures, Figure 1 is a side elevation of a steam-
oenerator embodying my invention. Fig. 2
is a central longitudinal section thereof. Iig.
3 is a cross-section thereof. Kig.4 is a verti-
cal section of three of the independent sec-
tions. Tig. § is a sectional view,upon an en-
larged scale, of one of the connections between
the sections. Iig.6isa planview of thefeed-
water-heating pipes. - |

The letters ¢ a a designate the series of 1n-
dependent sections which form the sides of
the combustion-chamber, which are preter-
ably made from cast-iron, and the outer side
of which projects beyond the body thereot
upon each side, as represented in Iig. 4, so
that when said outer sides of the several sec-
tions are placed flush with each other a space
will be formed between the body portions
thereof to facilitate the application of heat
thereto. | | | |

The letter bdesignatestheseriesof inclined
tubes extending between the sections upon

I there being preferably two rows of such tubes
connecting each pair of sections, thereby se-

curing a free circulation of water betweenthe

latter and maintaining the waterat the same

level in each.
The letter ¢ designates a series of larger

tubes extending between the oppositely-lo-

cated sections, above the tabes b, which are
connected to their respective sections at each
end by two nipples ¢’ ¢?, the formerbeing lo-

cated near the upper side of the tube and pro-
viding for a free circulation of steam, and the
latter being located near the lower side of the
tube and providing for a free circulation of

water. By thus providing said tube ¢ with
two nipples at each end I materially increase
the capacity for a rapid generation of steam
of this class of generators, since with thecon-

“struction heretofore employed, in which said

tube has but one nipple at each end, one of

| which is located near the top of the tubeand

the other near the bottom thereof, neither the
water nor the steam could circulate freely
through said tubes, the normal level of the

and bottom of said tubes. _.

The letter d designates the steam-drum,
which is located above the tubes ¢, and d’ a
series of pipes connecting each of the sections
awithsaid drum. Asheretofore constructed,
the sections a terminate at their upper ends

substantially upon alevel with the tubes ¢,
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water being about midway between the top

o

and are connected by nipples with a tube ex-

tending parallel with the steam-drum, which
tube is connected by pipes with said drum.
The indirect passage for the steamn thus af-

forded not only lessens the pressure-produc-

ing capacity of the generator, but renders the
production of superheated steam a practical
impossibility, which latter is a vital objec-
tion in view of the more general use of triple

and quadruple expansion engines at the

present time. 1o overcome these defects I
extend the sections ¢ upwardly to & point
above the plane of the center of the steam-
drum and lead the pipes d’ directly from each
section tosaid druin,as represented in If1g. o,
thereby not only obviating the use of the 1u-
termediate tube and securing a direct pas-
sage for steam from the sections to the drum,

opposite sides of the combustion-chamber, | but, by reason of the increased area of the
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sections above tlie water-line, securing a su-
perheating-surface which enables me to pro-
duce superheated steam:.

1he sections a are directly connected with
each other by nipples a’,located below the
water-line, and at their lower end are con-
nected by nipples ¢® with two large tubes e,
which extend beneath the two rows of sec-
tions, whereby provision is made for a free
circulation of water through the series of
sections and tube e upon each side of the gen-
erator in addition to the transverse circula-
tion through the tubesb. The nipples ¢’ and
a* are what are known as “safe ends,” and
they are connected to the parts which they
unite by being expanded at their ends within
openings in said parts, as represented in Fig.
o, thereby forming a joint the tightness of
which is not affected Ly unequal expansion
or contraction of said parts and which pre-

vents all leakage, an objection to which this

class of generators has heretofore been par-
ticularly subject. The nipples connecting

tubes ¢ with the sections and the ends of the

tubes b and pipes d’ will preferably be con-
nected to their respective parts in the same
manner, openings in the outer sides of the
sections opposite the ends of tubes b being

- provided, as shown in Ifig. 3, to admit the ex-
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panding tool, which openings are then closed
by suitable caps or plugs. The tubes e rest
upon chairs or braces e¢’, which may be of any
suitable form, and which, as herein shown,
are supported upon tubes f, extending paral-
lel with tubes e. The tubes F are connected
with tubes e by means of pipes 7’ at the ex-
treme ends of said tubes, whereby a circula-
tion of water is permitted through the tubes
Js which thus form mud-drums to receive the

40 sediment in the water, and are provided with
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blow-off cocks f? to facilitate cleaning the
same. | -

- As heretofore constructed the water has
been fed to the sections ¢ at one end of the
generator, passing successively from each
section to the adjoining one, and an unequal
expansion and contraction of the sections was
caused thereby, which soon resulted in a
loogeness of the joints and leakage. T over-
come this defect by feeding the water si-
multaneously to all of the sections, and, as

herein shown, I accomplish this result by

means of a feed-pipe ¢, which extends through
the series of sections upon each side of
the generator, the same preferably lying with-
in the nipples «’, as shown, and which is
provided with a vent ¢’ within each section,
whereby the water is permitted to pass from
said pipe into all of the sections simultane-
ously. I thus not only prevent unequal ex-
pansion and contraction of the sections, but
I materially lessen the time required to malke
steam and economize in fuel. At one end of
the gencrator said feed-pipe ¢ is turned up-

65 wardly and extends to the level of the top of

steam-drum d, at which point I have devised

a novel form of feed-water heater consisting | the arrows. It will also be provided with
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of two systems of coils ¢* ¢% extending par-

allel with the steam-drum,but above and upon

opposite sides of the vertical center of the
latter, as shown in Fig. 3. Thecoils ¢°* ¢° are
suitably supported at their ends in frames ¢,
which frames are hinged at their inner side
to the steam-drum or to an independent sup-
port extending parallel with the axis of said
drum, and at their outer side rest upon angle-
blocks ¢°, extending over the top of" the sec-

tions ¢ in such manner as to make a tight

joint therewith when said frames arein their
closed position. Thecoil g* is connected with
coil ¢® by a turn or swivel coupling ¢ and at
its opposite end with the water-inlet pipe ¢’
by a turn or swivel coupling ¢°, while coil ¢*
1s connected with feed-pipe g by a similar
turn or swivel coupling ¢® the couplings ¢° ¢°

g° being in alignment with ecach other and
with the hinge or pivotal point of the frames

g*, as indicated by the broken line in Fig. 6.

The inlet-pipe ¢’ leads from thesource of wa--

ter-supply, being provided with a suitable
valve, and the water passes from said pipe
through coil ¢*, and from thence through coil
g® and from the latter through pipe ¢ to the
sections ¢. As the water circulates through
the coils g ¢° at the top of the combustion-
chamber, 1t becomes heated in such manner
as to greatly increase the capacity of the gen-
erator to quickly generate steam. The up-

per side of the coils g* ¢g° is covered with a

packing of asbestus or other suitable mate-
rial, as indicated at /v in Fig. 3, so that they
form the top of the combustion - chamber.
1o enable said coils to be readily cleaned I
hinge the frames ¢* to the steam-drum or
other support, as before deseribed, and con-
nect the coils together and to their respect-
1Ive pipes by tarn or swivel couplings, where-
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by either of said frames and the coil carried

thereby can be raised to the position shown

at the left 1in Iig. 3, whereupon the soot ad-

‘hering to the coll can be easily removed with

a brush. Said coils being thus readily kept
clean, the application of heat to the water
upon 1its way to the sections a is much facili-
tated. It is obvious that this feature of my
invention 1s readily applicable to other forms

of generators, and that by thus utilizing the

surplus heat of the combustion-chamber as a
feed-water heater a considerable economy in
fuel will be secured.

The generator thus constructed will be pro-

vided with the usual fire-box and grate, as
shown. In practice I prefer to omit one of
the tubes ¢ at the rear end of the combustion-
chamber, and to provide a covering for the
remaining tubes, as shown in Fig. 2, and to
place a deflecting-plate upon the tubes d’
upon each side of the steam-drum, as indi-
cated by the broken line in said Ifig. 2, there-
by compelling the products of combustion in
their passage to the smoke-flue at the rear
end of the chamber to traverse the length of
the steam-drum three times, as indicated by

I
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the usual steam and water gages and other
appurtenances common to all steam-genera-
tors.

The generator constructed as herein de-
scribed, besides having the capacity to quickly
and ecenommally enerate steam, 1S compara-

tively inexpensive in structure and very

strong and durable.
| Havmn‘ thus fully described my invention,
what 1 clalm and desire to secure by Letters

Patent, 18—

1. In a steam-generator of the kind herein
described, a series of independent sections
forming the two sides of the combustion-
chamber, each of which sections has two nip-
ples or similar passages for the eirculation of
water communicating with ifs adjoining sec-
tions and located below the water-line thereof,
a steam-drum, and connections between each
of said sections and said drum for conduct-
ing steam from the former to the latter,com-
bined and operating substantially as and for
the purpose set forth.

2. In a steam-generator of the kind de-
scribed, the combination, with the series of
sections located upon opposite sides of the
combustion-chamber and the series of 1in-
clined tubes extending between the same, of
a series of horizontally-disposed tubeslocated
above said inclined tubes, each of which 1s
connected at each end to one of said sectiions
by twonipplesorsimilar devices,one of which
is located above and the- othe1 below the
water-line of said tubes, whereby a direct cir-
culation of both water and steam through
said horizontal tubes is secured, substantmllv
as set forth.

3. In the steam- oenerator herein desel ibed,
the eombination, with the series of side sec-

tions and their inelined and horizontal con-

necting-tubes, of a steam-drum having its
center located substantially in the plane of
the upper ends of said sections, and a series
of substantially horizontal tubes or pipes con-
necting each of said sections with said drum,
substantially as deseribed, whereby an ex-
tended area of said sections above their water-

line for the pr oduetlon of superheated steam

1S p1 ovided.

. In the steam-generator herein deseribed, .

RIS

the eombmatlon with the series of Slde S6C-
tions, of a tube extendm o beneath the sections
upon each side of the combustlon-chembel
and having open communication with each

of the seetlons above it, and a tube forming

a mud-drum located beneath each of sald_
first-mentioned tubes and having open com-
munication therewith at or near each end
thereof, substantially as and for the purpose
set forth
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60

5. The eombmatmn mth a steam-boiler

and 1ts combustion- chambel of one or more
coils of pipe extending from end to end of
said chamber above the boiler and forming
the top of the chamber, said coil or coils com-
municating at one end with the feed-water-

supply pipe and at the opposite end with the

boiler, and a suitable covering of asbestus or
sm:ulcu mdterml applied to the upper side of
said coil or coils, substantially as and ior the
purpose descr ibed.

6. In a steam-generator, the combmatlen
with the boiler ther eof, of a combustion- cham-
ber the top of which is composed of one or
more coils of pipe supported in a suitable
frame, which is hinged to its supports in such

70
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manner that it can be raised for the purpose
of cleaning said coil or emls,substantla,llv as

set forth. o
7. In the steam-generator herein desembed

the combination, Wlt]l the series of side sec-

tions, their conuectmn-—tubes and the steam-
drum located eentra,lly between said sections,
of two frames extending between the center
line of said drum and the upper ends of the
sections upon each side of the latter, said
frames having their adjacent sides hlnﬂ*ed to
a suitable suppmt a coil of - pipe supported
within each of said frames, said coils being
connected with each cther at one end by a
turn or swivel coupling and having their
free ends connected by similar couplln os with

the water-supply pipe and the feed-pipe for
said sections, respectively, substantially as

and for the purpose set forth.

CHARLES C. WEBBER.

Witnesses:
W.H. CHAPMAN,
J. K. CHAPMAN.
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