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IMPROVEMENT (N STEAM-GENERATORS.

Specification forming part of Letters Patent No. 31,3935, dated December 5, 1865.

To all whom it may concern.:.

Be it known that I, STEPHEN WILoox Jr.,
of Westerly, in the county of \Vasbmﬂtou and
State of Rhode Island, have mvented certain
new and useful Improvements in Steam-Boil-
ers; and I do hereby declare that the follow-
ing is afull and exact deseription thereof.

The accompanying drawings form a part of

‘this specification.

Figure 1 is a vertical section. Flg 2is a
horizontal section on the line S 8 in Fig. 1,
and Fig. 3 is a horizontal section on the lme
T T in Fig. 1.

Similarletters ofreference mdxcate like parts.

in all the figures.

My boiler is upright, The heatmg surface

is formed almost entirely of tubes; but an am-
ple surface for the disengagement of the steam
is provided at the water-level, and a proper
space is also provided for the deposit of mud,
at the bottom. These, as also many other im-
portant ends, are fulfilled more perfectly in
my boiler than in any other of analogous char-
acter known to me.

To enable others skilled in the art to make
and use my invention, I will proceed te de-
scribe its construcmon and operation by the
aid of the drawings and of the letters of ref
erence marked thereou

A is an upper or main chamber, of cylindui-
cal form, and traversed near the axis by the
tubes B, which serve as drying and superheat-

ing tubes The lower plate, A’y of the cham-

ber A is tapped to receive two cn‘cular rows of
serew-thimbles, C, which thimbles are tapped
on their interiors and receive thescrewed ends
of tubes D in the manner represented. The
lower ends of the tubes D arescrewed into the
upper plate, E/, of an annular lower chamber,

E, serving as a water and mud chamber. The
fuel rests on the grate. I, and gaseous pro-
ducts of combustion rising therefrom passup-
ward until they meet a ‘Torizontal plate, G,
then pass outward between the inner set of
tubes, D, and downward around the outer row
of tubes beneath the lower edge of -2 hanging
curtain, G’, which is connected to the periph-

ery of the. plate G. The gases then rise, hav-
ing imparted a portion-of their heat to form
steam in the inner series of the tubes D, and
again another portion of their heat to form

steam in the outer series of the tubes D, and
thence move inward between the plate (:r and
the plate A/, again imparting some heat to the
tubes D, ultlmately rising through the drying
and superheatmo tubes B into the chimney H.

Bent tubes I, much smaller than the tubes
D, are inserted in the manner represented, one
tube I being placed in each tabe D in suell .
manner that the lower end shall project down-
ward beyond the lower end of D, and theé up-
per end project upward beyond the upper end
of the thimble. G, and serve as an efficient, cir-
culating-tube to carry a constant and active
current of water downward through the cen-
ter of the tube D to supply the place of the
water which is vaporized, as also that which
is drawn upward by the ascending particles of
steam. The bend ¢ at the upper end is im-
portantfor insuring that the fuid received may .
be dense water, and not the mingled steam and
water which is found immediately over each
thimble C." The lower end, by projecting down:
ward into the water- zumulus delivers its down-
ward current in such a m'mner asnot to inter-
fere with the apward current ascending {rom
I into D. I propose, in some cases, to intro-
duce a perforated plate, as indicated by J, to
allow m ud to settle in the bottom of the annu-
Ing B, entirely undisturbed by any cur rents de-
bcendmg through the pipes L

The steam generated in the pipes D, dsalso
that formed on the interior of the aunulus E
and on the lower plate, A’, of the (,ha,mberA
all rises freely to the water-level, and . is ultl “

mately drawn inward between the superheit.
ing-pipes B and discharged through the steam-
pipe K, which coxmect\ to the center of the

: chamber A.

-The chamber A and the annulus E are of
the same external diameter. They are incased
in a non-condiicting jacket, I, formed of sheet
metal-in two or more sections and adapted %o
include not only the chambers A and E, but
also the entire space between them, as 1ep1 e-
sented. It follows that the non-conducting
Jjacket L forms the exterior wall or iiclosure
for the space traversed by the gaseous pro-
ducts of eombustion in their upward move}
ment along the exterior of the curtain G/, anil’
also forms a protection to-prevent radmtlou of
heat from the exteriors of the chambers A and
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E. 1tisimportant for both these uses that the
jacket Libe a good non-conduector. Itsqualities
in this respect are available in protecting A
and E from cooling by radiation, and in pre-
venting the external air of the building or ves-
sel from becoming iuconveniently heated and
conveying away the useful heat which still re-
mains in the gaseous produects of ecombustion
in the intermediate space between A and E.

1 stop the spaces between the tubes D D by
introducing properly-shaped castings ¢, which
extend from the tube-sheet I upward about
half-way to the tube-sheet A’. Itfollows that
the gaseous products of combustion cannot
flow directly outward from the.furnace to pass
under the lower edge of the sheet G/, but must
firstrise up nearly orquiteto the plate Ginorder
tomount over these castings ¢. In other words,
the castingse, arranged as described relatively
to the tubes D, act as a bridge, and the gases
are compelled first to rise and pass over them
and afterwardstosink and passunder thehang-
ing bridge G’. This insures a thorough presen-
tation of the gases to the tubes D.

This boiler allows a grégt fluctaation i the
level of the water and will bear an exposure
of most intense heat when-such acgidentally
oceurs.

The conducting - jacket L is in two halves,
fitted to each, as indicated in Pig. 2. I main-
tain the parts in this position by any conven-
ient attachments, preferring, however, one act-
ing on the principle of the hasp and staple, as
indicated. Whendirtaccumulatesinthespaces
between the tubes D it is necessary only to re-
move the jacket I jn ordeér to obtain the fallest
access thereto. Hand-holes covered by con-
venient doors [, as indicated, allow of cleaning
around the lower end of the tube without re-
moving the jacket.

When it is necessary, for any reason, to re-
move a tube, D, I firstremove thejmcheb Land
then, applying asmmble wrench, turn the thim-
ble C in such direction as to mme it down-
ward upon the tube D until it is entirely be-
low the plate A’. 1 then turn the entire tube
D, so as to unscrew jt from the plate T. It
is then free from both platesand may be read-
ily removed with its interior tube, I, and may
be repaired or its place supplied by a new one
by reverse operation. In case one of the tubes
in the inner series requires removal I first re-
move the two tubes exterior to it in order to
gain convenient access to it, and afterward re-
place the whole.

It will be seen that this boiler is easy to re-
pair and that its flues cannot become choked
with ashes, so as to cause more than a very
brief delay in cleaning them.

Fire - brick or other enduring material may
be substituted in place of iron plate G.

This boiler possesses the advantage of a very
high furnace. It presents the water to the
hot gases within tubes, yet without exposing
the tube-plates to an insufferably high temper-

ature. It circulates the water actively, and
breaks up and distributes the hot gases effect-
ually, so as to extract the heat well from every
particle.

It will be obseued of course, that the flat
upper and lower sheets of the chamber A are
effectively stayed by the tubes B. In making
a very large boiler I would make the top plate
of Aeitherinthe form of adome orof a swelled
ring, as indicated in red lines in Fig. 1, so as
the better to enable the annular surface exte-
rior to the tubes B to resist the pressure.

It has been common to convey the water
down the interior of upright tubes to supply
the place of the water evaporated and that car-
ried upward by the current of steams; but it
has not before been practiced to convey the
water quite through and beyoud the bottom of
the tube and to provide a suitable water and
mud chamber, E, to perforn like this.

It will be observed that the conical form of
the interior of the annular chamber I provides
for a much larger area of grate, and particu-
larly for a larger furnace, than would be pro-
duced did the interior of I ecoincide in diame-
ter with the clear space inclosed within the
tubes D; but this form of furnace is not essen-

‘tial, because the boiler will perform satisfae-

torily with the fire-grate contracted and placed
within the inner row of tubes.

One very marked advantage, due to the pro-
trusion of the bent top ¢ of each ecirculating-
tnbe I above and beyond the top of the steam-
generating tube D, lies in its effect when the
water in the boiler becomes very low. Circu-
lating-tubes with bent teps analogous to ¢ have
been used before; but in such case the gener-
ating-tubes D were extended up beyond the
end of I, so that the bend ¢ was in fact extend-

ed thlough a hole in the side of the generating- ‘

tube just above the tube-sheet. The arrange-
ments might be identical when the water is
plenty; but when the water becomes low my
boiler will operate satisfactorily, while the for-

mer arrangement referred to would fail to de-

liver any water over the top of the prolonged
generating-tube. These tubes end at or below
the upper edge of the thimbles C, and the wa-
ter carried up by the ascending steam spreads
immediately upon the surface of the plate A’.
These tubes 14, by reason of their peculiar con-
struction, as described, allow of repairs being
more readily effected. In order to remove the
tube I7itis necessary simply to raise it bodily.
The tube I, bending over the upper end of
the generatmg -tube D, is out of range of the
rising current, and at the same time ‘the bend
does not interfere with its ready removal, and
when the water gets very low the column has
only to rise to a level with the crown-sheet.
The thimbles C may be rusted, soldered, or
otherwise firmly fixed on the tubes D prior to
the introduction into the boiler, and may in

such case be applied and removed with the .

tube D by turning the entire tube and its at-
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tachments around. . The part C may be welded

upon the tube D, 1t ‘preferred; but in all such
cases the tube musb be mserted and removed
through the top of chamber A.

Having now fully described my invention,

- what I elaim as new, and desire to secure by

Letters Patent, is as follows:

1. The combmatlon and arrangement of the
chambers A and E and the tnbes D and I, sab-
stantially as and for the purpose herem set
forth.

2. The removable jacket L, made in two or
more thicknesses of the same or different ma-
terials, and arranged relatively to the cham-
bers A and E, and to the series of tubes con-

necting them, substantially in the manner and .

for the purposes herein set forth.
3. The within-deseribed construction and ar-
rangement of the parts C G G’ or their equiv-
'tlents, whereby the:draft is made to pass first

_around the middle and lower portions of the |

tubes Dand then around their upper portions,
and finally through the tubes in the steanm-
clnmber, as herein set forth.:

. The conical sides of the furnace F ar-
ran Ored, as represented relatlvely to the tubes

‘nesses.

D I, and adapted to extend the farnace out-

‘ward under the tubes D, substantially asherein

specified.

5. The arrangement of the arm 4, extending .
lateral]y from the axial'line of the tube I above
the tube-sheet A/, and the extension of the
lower end of the tube I below the tube-sheet
LY, substantially as lerein specified, for the
purpose of receiving the water at the upper
end unmixed with the steam rising from the
tube D, and of delivering it at the lower end
without interfering with the current rising into
the tube D. . .

6. The within-deseribed arrangement of the
steam-pipe K, wlereby it receives the steam
from the interior of series of tubes, B, and.
compels it to circulate more perfectly i m con-

tact with the latter before its exit from the

boiler, stbstantially as herein specified.
In testimony whereof I have hereunto set my
hand in the presence of two.subseribing wit-

STEPHEN WILCOX, JE.

Wimesses :
EmIL VOSSNACK,
D. W, STETSON.




