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SPECIFICATION formmg part of Letters Patent No, 646,401, dated Marcl
Application filed October 11, 1899, Serial No. 733,245.

h 27, 1900.

(No model.)

To all whom tt may concern:
Be it known that I, Wirrtiam H. HARRISO“\T
a citizen of the Unlted States, residing at New

York, borough of Manhatta,n and State of

New York h:—we mv_ented‘celtam new and
useful Improvements in Steam-Generators;
and I do hereby declare the following to be
a full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains fo make and
use the same, reference being had to the ac-
companying drawings, and to letters of refer-
ence marked thereon, which form a part of this
specification. |

The objects of this invention are to enable
steam to be generated with a less expenditure

- of heat than heretofore, to provide means for

20

generating steam very rapidly and to thus
enable a high pressure to be quickly secured,
to economize heat, so that a less amount is
needed to produce steam, and thus reduce
the cost of generation, to diminish the dan-
oer of explosions, and to secure other advan-

tages and results, some of which may be re-

ferred to hereinafter in connection with the
description of the working parts.
The invention consists in the. improved

steam-generator herein described and in the
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&1ranﬂ'ements and combinations of parts of

the same, all substantially as will be herein-

after set forth, and finally embraced in the
clauses of the claim, |
Referring to the accompanying drawings,
in which like letters of reference indicate cor-
responding parts in each of the several views,
Figurel is a side view showing a boiler of my
1mpr0ved construction in its prefeued form.
Fig. 2 is an end view of a certain shoe or con-
necmon hereinafter more fully described. Fig.
3 is an end view, partly in section, ason line,
Fig. 4, of a series of tubes forming a generator
of my 1mp10‘ved construction; and Fl“‘ 4 18 a,
longitudinal sectional view on line «, Fig. 3.
In said drawings, a indicates a furnace with
doors o’ «®, and b a grate of any usual con-
struction. arranged therein. Said furnace
provides a fire-chamber ¢ above said grate 0,
which chamberalsoextends back of and some-
what below the level of the grate, as at ¢/, a
par tl‘mon  supporting the gr ate and qepamt-

ﬂ

ing the ash-pit-b’, from the downward exten-
sion ¢’ of the fire-chamber.

From the top of the partition d an inclined
detlector e extends obliquely upward away
from the grate b into the fire-chamberec. Said 3 5
deflector is in direction of its length parallel
to the grate and extends the entne width

‘thereof fr'om side to side of the furnace, so

that the heat rising from the fire-bed must
pass up on the front side of said deflector and 60
over the same and down at the back, as will

be hereinafter more fully deserlbed The
outeredge of the deflector is preferably curled

or bent nupward toward the fire-bed, as at ¢/,
and this curved portion of the deflector may 65
also be perforated, as at e*, to allow the pas-
sage of a pertion of the current of hot air
through the deflector instead of all passing
out around the extremity thereof. The de-
flector e serves also as a support for the lower 7o
ends of the boiler-tubes 7, said tubes being
disposed in an inclined or oblique position
over the fire-bed, with their lower ends pro-
jecting below the deflector e into the lower
extension ¢’ of the fire-chamber. The said 75
tubes thus extend above the grate b at asuit-
able height to receive heat therefrom, being
supported near one end by the deﬂectm €.
which is perforated to.receive them, and a;g;-
the other end, at a higher point, by the wall 8o
of the fumace into Whmh wall the tubes are A
built. The heatrising from the fire-bed thus .
plays around the lower partsof the tubesbe- ’
fore passing over the deflector e.  Said de-
flector may be provided at its side next to the
fire-bed with a layer ¢° of non-conductive pro-
tecting material, such as fire-clay, asbestos,
or the like. The tubes are of a peculiar con-
struction, as more clearly shown in Ifigs. 5
and 4, and next to be described.

Several tubes are grouped together in par-
allel relation to one another, as 1s common in
boilers, being arranged elthel in rows or in
any other suitable manner. Each one of
these tubes 7 is double or composed of a tube
within atube, theinner one ¢’ being of smaller
diameter than the outer ¢* so as fo provide
an annular water-space /i between the two
tubes. The inner tube ¢’ is open at its oppo-

QO
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site ends and serves as a hot-air flue, the heat 100
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being intended to play around the outer tubes | ence to one another so that a frrea,ter body

as 1t arises from the fire-bed and then after

being beunt downward over the deflector e to
pass into and up through the inner tubes ¢’
5 to the chimney. 'The heat thus acts on both
surfaces of the water inciosed between the

outer and inner tabes, and the comparatively-

thin annular column 18 heated with great
rapidity. Theendsof the parallel tubes ¢’ ¢g*
1o are united, and the annular water-spaces /i
connected by shoes or connecting-pieces 1,
each of which comprises a hollow body por-
tion.2', provided with diametrically-opposite
tubular ends ¢°, flanged, as atj, whereby an
15 Impervious jolning may be made to the next
adjacent shoe after the ordinary manner of
connecting pipe-sections. Said ends 7° thus

described, extend transversely with respect |

to the boiler-tubes when the parts are in
20 proper relation, and the middle body portion
of the shoe is enlarged into a circular or disk
shape in a plane perpendicular to the tubes.
Said hollow disk-like body is then apertured
at the side adjacent to the tubes, so that the
25 end of the outer tube ¢° may be tightly
serewed or otherwise fitted into said aperture.
The inner tube ¢’ extends across the interior
chamber of the shoe and is fitted into a per-
foration /& at the farther side, the extremity
30 of the tube being expanded outwardly against

the shoe, as at ¢'% as is common to secure an

1mpervious fit. Kachdoubletubeisprovided
at its end with one of these shoes 72, and ad-
jacent shoes are then connected together, so
35 that communication is established between
the annular water-chambers of the tubes, as
will be understood.
It will be understood that the ends of the
| tubes ¢ ¢g° may be inserted into the shoe 2
40 and a tight fit secured in any manner com-
‘mon {0 the art other than the way shown
or instance, rivets may be passed through
'i"hﬂ tube ¢’ and the rib &’ on the shoe, and a
«“inilar rib may be provided for the tube g=.
45 1.;-'_ Stays [ are provided in the annular water-
®namber & at about the middle of the length
of the tubes to hold said tubes more ﬁrmly in
‘their relative positions.
~ 'T'he series of tubes 1 after passing through
~so the wall of the furnace extend into the ehlm-
ney m, which provides a draft to carry off
the gases and products of combustion which
escape from the upper ends of the tubes.
Inlet-pipes n for supplying water to the
generator are provided at the lowest end of
the collection of tubes in any suitable man-
ner, and ountlet-pipes o, at the top and in the
chimney m, permit the escape of steam to a
steam domeorchamberp. Suitable connect-
6o 1ng-nipples ¢ are employed to provide com-
munication between the end shoes of upper
~and lower series of tubes.
It will be evident that mstead of having
the outer and inner tubes ¢’ and ¢? &ually
65 coincident, as shown, I may under some con-

55

of water is obtained on theside neht the fire
than on the opposite side. Again, 1f desired,
one or both of the outerand inner tubes may
be made of irregular cross-sectional shape,
instead of regularly cylindrical, so as to se-
cure a greater extent of surface presented to
the heat. Other variations and modifications
may also be made without departing from the
spirit and scope of the invention, and I do

not wish to be understood as limiting myself

by the positive descriptive terms employed
excepting as thestate of the art may require.
ITaving thus described the invention, what

I claim as new is—

1. The combination with a furnace pro-
viding a heat-chamber, and a chimney pro-
viding an independent flue separated from
said heat-chamber by a partition, of a series

of inclined double tubes arranged in said

furnace-chamber and extending at their up-
per . ends through the said partition into the
chimney-flue, said tubes each comprising an
inner and an outer tube forming an annular
water-space between and an open central pas-

‘sage, asteam-dome arranged in said chimney,

means for connecting the ‘annular water-

‘spaces of said tubes to one another and to

said steam-dome,and a fire-grate arranged in
said furnace-chamber beneath the melmed
tubes and a deflecting-plate, whereby the en-

lire heated currents rising from the grate are

compelled to pass upward among said double
tubes and then bend downward and escape
through the central passages of the tubes
into the chimney, where they warm the said
steam-dome In eseaping substantml]y as set
forth

The combination of the furnace a, h:zw-
incr the grate b, the chimney m, separated
from the fumaee-c}mmber by a partition, 2
deflecting-plate ¢, at one side of said grate,
a series of double tubes arranged 1n an in-
clined position over said grate and being sup-
ported near their lower ends in said deflect-
ing-plate and near their upper ends in said
partition between the furnace and chimney
and extending beyond said partition into the
chimney, satd tubes each providing a closed
annular water-chamber and an open central
passage, means for connecting said annular
water-chambersat the lowerends of the tubes
and at the extreme upper ends within the
chimney, a steam-dome within said chimney
and connected to said water-chamber, and a
agrate beneath said tubes between their points
of support, substantially as set forth.

3. The combination with a closed furnace,
inclined double tubes having their lower por-
tions within said furnace, sa,id tubes each
providing an annular water-spaceand an open
central passage leading to the chimney, and
a fire - grate arranged beneath said tubes, of
a deflecting-plate e, inclined nupwardly away
from the side of said grate and supporting

~ ditions arrange them eecentrmall y with refer- | the lower ends of the mchned tubes, the cen-
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tral passages of said tubes opening at the { In testimony that I ¢claim the foregoing I
under side of said deflecting-plate, and said | have hereunto set my hand this 20th day of
plate extending upward beyond the tubes and | September, 1599. | .

being adapted to cause the currents from the WILLIAM H. HARRISON.
g fire-bed to pass among theinclined tubes be- | Witnesses: ' - I
fore escaping through the central passages CHARLES H. PELL,

of said tubes, substantially as set forth. - C. B. P1iTNEY.




	Drawings
	Front Page
	Specification
	Claims

