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To all whom it may _cancern:
Be 1t known that I, HARRY SCHOFIELD, en-

.gineer,- a subject of the King of Great Brit-
ain, residing at 1* Bryantwood road, Dray-

ton Park, London, N., England, have invent-
ed certain new and useful Improvements in
or Relating to Steam-Boilers, of which the
following 1s a specification. |

This mmvention has reference to steam-boil-
ers, especially to those having internal fur-

‘naces or flues, such as Lancashire and Cor-.

nish boilers, and relates more particularly to
boilers in which cross-tubes are fitted in the
sald internal furnaces or flues. _

In cross-tubes or water-circulation tubes
as usually arranged the water in the center
thereof is liable to remain idle and compara-
tively cold and dead, thus retarding the pro-
duction of steam, since only the water near

the circumference or side wall of the tube can

come under the action of the flames and heat-

ed gases. . D
In order to obviate this disadvantage, ac-

cording to the present invention the center

part of the cross-tube or circulation-tube is

occupled by a core, filling-piece, or plug, pro-
vided, preferably, with vertical inclined or
spiral grooves, flutings, or corrugations,
which serves to displace the idle or dead
water of the cross-tube, leaving around it a
relatively narrow or restricted water space or
channel containing a thin body or jacket of
water, which, being near the circumference
of the tube, and therefore subject to the full
heating effect, becomes rapidly raised to
boiling-point and is thrown into active cir-
culation.
steam s secured. The boiler becomesequiva-
lent, in effect, to a small tube-boiler, while
preserving the advantages of the cylindrical

- or shell type of boiler.
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As the cross-tubes or water-tubes usually
become wider at the top, the core or plug,
which may for distinction be termed a

“steaming-core,’”’ is made to correspond; but

1t may be of any desired shape in cross-sec-
tion or arranged in any convenient way in
order. to vary the thickness of liquid between
it and the wall of the tube at different points,
as may be found desirable. For instance, it

~may be ribbed, fluted, or corrugated, if de-

sired, vertically or otherwise.

Hence a very quick generation of

The invention will be more readily under- '

stood by -reference to the accompanying
drawings, in which—

Figure 1 1s a longitudinal section of part of
an internal-flue boiler, showing by way of

illustration three different modes in which
‘the steaming-cores and cross-tubes may be
arranged, though only one type would usu-
ally be employed in one and the same boiler.

Fig. 2 1s a.separate front elevation of the first

cross-tube—that 1s to say, the one toward
the left, Fig. 1. Fig. 3 shows the filling-
plece or steaming-core separately in eleva-
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tion, the same being in this instance provided

with ribs, corrugations, or flutings.  Figs. 4
and 5 are respectively upper and lower end
views of the said core. _
of the cross-tube with part of the wall thereof
broken away to show the core in position.
Ifigs. 7 to 10 are detail cross-sectional views,
hereinafter referred to. .
Referring first more particularly to Fig.1,a
represents the shell of the boiler, which may be
of the well-known Lancashire or Cornish type.
0 13 an internal flue or furnace of the usual

kind, and ¢ ¢’ ¢? are cross-tubes or circulation-.

tubes. In the example shown these cross-
tubes are formed with a taper, so that they
are wider at the top than at the bottom.
They are provided with inlet-nozzles, hoods,
or elbows d at their lower or narrower ends
and outlet-nozzles or hoods ¢ at their upper
or wider ends for promoting and directing
the circulation of water, these hoods being

K1g. 6 1s a side view -
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securely clamped 1 position,for example, by

nuts f’, working on tie-rods f, passed centrally
down the cross-tubes ¢. These nozzles d and
e may, as in Kig. 1, be both directed toward

Qo

the front of the boiler in order to set up a lon- -

gitudinal circulation therein—that is to say,
to cause the water to flow along the top of
the flue toward the boiler-front and then
backunderthebottom of theflue. Thefilling-
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plece or steaming-core, to which the present

Invention more particularly applies, is shown
at ¢ and may be of plain, circular, or other con-
venient shape in cross-section and has a ta-
per corresponding to that of the cross-tube, or
practically so. In the example illustrated,
however, 1t 1s provided with straight or ver-

ICO

tical ribs or ridges A, which divide the cir-

cumference into vertical channels, corruga-
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tions; or flutings A’ all around it.
ribs or ridges h, fit close against tne inner
walls of the cross-tubes, so that the channels
or flutings form, as it were, separate tubes of

“small cross-sectional area, and nence toe wa-

ter within them becomes highly heated and
is rapidly thrown mto energ etlc circulation,
48 OCCUrs I w hat are known as ““small-tube
or “express’’ boilers.

The ribs and flutings instead of being
straight may obviously be made more or less
melined or spiral, if desired.

The steaming-core may eitier be solid, or 1t
may have a suitable filling in 1ts interior. It
may, moreover, be hollow and simply have &
closure, say, at the bottom, 1ts mmterior being
left full of water, whicn 'Jemcr allowed to re-
main 1dle will soon acquire a tugh tempera-
ture and will therefore not interfere materi-
ally with the rapid production of steam.
Taus in the example illustrated in Kig. 4 m
connection with the first cross-tube or circu-
lation-tube—that is to say, the cross-tube ¢—
the filling-piece 1s prowded at each end wita
end plates or covers g’ to prevent the free cir-

culation of water tarough the center of the |

core. Thane tie-rod f 1s passed centrally
through these covers. laus the arrange-
ment 1s practlcally equivalent to a solid core
without the inconvenience due to tihe welght
of the solid metal 111 tize latter.

The steaming-core or flling-piece may
elbher terminate near the top of the furnace
b, as 1n the arrangement shown in tne cross-
tube ¢, or it may be continued upward into
the hood or nozzle e, S shown 1n connection
with the second cross-tube ¢’. In the latter
case the sald hood may have a filling uplece g’
of its own adapted to fit onto and form a
continuation of the main filling-piece, or the
latter may be formed or provided with a
bent-over e*{tremlty or elbow correspondmﬂ
to the piece ¢°. ms extremity ¢° may be
contracted or tapered to a point in the center
of the mouth of the hood or nozzle e, as
shown in tne example illustrated. Accord-
ing to another modification, as shown 1n con-
nection with the third cross-tube ¢*, the upper
elbow or hood ¢ may be Jlspensei with, or
rather 1t may be re placeﬂ by a short uprmnt

cylinder or nozzle ¢, through which the fill-

Ing-piece or core ¢ may ettend upward, as
shown at ¢% this extension ¢® being either
integral with the core or being a separate
piece or block fitted thereon.

It is to be understood that although toree
cross-tubes are shown this is only for pur-

‘poses of illustration and to show aifferent

modifications already,. since the mmvention

can be carried out with either kind sepa-
rately.

Although 1n the arrangements above de-

seribed the filling-piece or core is referred to
as being fluted or corrugated, yet in some
65 cases the said core may simply be of plain

he said
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circular form in cross-section, as represented

in Fig. 7, whnicn is a detail cross-sectional

view tirougn the cross-tube on the line x 2 of
Fig. 6, but 1nalcating a hlhno—*p ece without

QLY Ill‘LLngﬂ CI corrugati Ia vizs case
the circumierential Wawr—space in the tube

becomes a plain annular channel or passage
h? corresponding, however, to the flutings or
channels &’ and mmloc- ous to0 them in action.
Moreover, ule arrangement of the tube and
core may, it desired be such, for instance,
tuat there 18 more hqum at the front of the
tube where tiae fuel-gases impinge than at

the rear, and with this object the core may

be disposed toward one side eccentrically or
otiierwise, as shown 1n Ifig. 8, which 1s a cor-
1est)011.ff111g section to Kig. 7. It may also
be desirable t¢c make the area of the water-
space around the core approximately equal
atits u pper and lower ends, and this may be
done either by malings the flutings &
deeper toward their lower ends (compare
Iigs. 4 and 5) cr by reaucing the diameter of
the lower end (See Fig. 10) “of the core to a
oreater extent than would otherwise be the
case. By the latter arrangement toe width
of the space h* between the tube and the core
becomes greater at the lower part, Ifig. 10,
than at the upper part, Ifig. 9, these in I‘lﬂs
9 and 10 being, res pectwelyj cross-sections on
the lmes xzand y y, Fig. 6, thus compensat-
ing for the reduction in size or raaius at the
lower part and keeping the actual area A of
the free water space or passage practically
uniform througheut the length of the tube c.

The core or ﬁllmn'—-plece may be of cast-
iron, gun-metal, stamped sheet metal, or
other suitable material 2 and, as stated ,may be
solid or hellow, and its surface may be
smooth or glazed or even be enameled, to
obviate the aaherence of scale thereto.

In some cases the core or filling-piece may
rest inside the tubes on radially-projecting
points or l‘est-s, of which there may be, say,
three at the top 2 and three at the bottom,
acapted to fit the taper of the tube.

Obmously the invention may be modified
in a variety of ways without departing from
the essential features thereof.

What I claim, and desire to secure by Let-
ters Patent of the United States, 15—

1. In a steam-boiler, the combination of a

longitudinal flue, cross-tubes for water ar-.

ranged transversely of the said flue and open
at top and bottom, and filling means extend-
Ing appro*ﬂnmtelv from the top to near the
bottom of the cross-tube for confining the wa-
ter to the circumference of such cross-tubes
so as to form a thin annular body ot circulat-
ing water inside said cross-tubes, substan-
tially as described.

2. In a steam-boiler, the combination of a
flue, a cross-tube containing water, and means
extending approximately from the top to

| near the bottom of the cross-tube for forming
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an obstructed a,nnular space inside sald cross-
tube through which the water can flow di-

rectly upward from the space below the flue

to the space above it.

inside said tube ettendmﬂ' apprommately
from the top down to near the bottom of the
latter for forming an annulus of circulating
water, and a hood at the top of said tube for

-dlreotmﬂ the outflow of water therefrom, Sub—
st&ntlally as described.

4. In a steam-boiler, the combm&twn of a

- cross-tube, means extendmg from the top
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down to near the bottom of the tube for form-

ing an annular water-passage in same, and
means for discharging the water from sald

tube into the water in the boiler, in a horizon-
tal direction, substantially as described.

5. In a steam-—boller the combination of a
cross-tube, a core inside same extending tfrom
the top thereof down to near the bottom of
said tube through which water cannot pass,
such core having an annular space between
itself and the cross-tube, and means for direct-
ing the water which flows out of the top- of
the tube and causing it to flow away in a hori-
zontal direction, substantlally as described.

6. In a stea,m boiler, the combination of a |

cross-tube, a core 1ns1de same extending from
the top down to near the bottom ot the tube

through which water cannot pass such core |

8

having an annular space between itself and

the cross-tube, and an elbow-shaped hood at

each end of said cross-tube, substantially as
- described. -

3. In a steam-boiler, a water-tube, means :

7. In a boiler, the combination of a longi-
tudinal flue, a circulation - tube extending
across said ﬂue a filling-core within said tube
forwardly—dlrected nozzles extending within
the boiler and carried by opposite ends of the
tube, and a tie-rod extending through the in-
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termr of the said core and exterlor of the

nozzles for retaining the latter in position on

the tube.

8. Ina steam—boﬂer the combmatlon of a
10nbltudma1 flue, a circulation - tube fitted
across the ends of said flue, a filling-core with-

in said tube, forwardly _directed nozzles at -
| the upper and lower ends of said tube, and

adapted to extend within the boiler for di-
recting the flow of water, and a tie-rod pass-
ing throuﬂ h the core and nozzles for maintain-
ing the same in position with respect to the
flue.

In testlmony whereof I have hereunto set
my hand, in presence of two subseribing wit-
nesses, this 24th day ot August, 1905.

HARRY SCHOFIELD.

- Witnesses:
C. BARNARD BURDON,
ALFRED NUTTING.
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