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No, 751,71%.

UNITED STATES

Patented ‘Febi*ua,ry g9, 1904.

PAaTENT OFFICE.

SIDNEY MANTHORP

COCKBURN, OF LONDON, ENGLAND.

DEVICE FOR COLLECTING AND REMOVING STEAM.

SPECIFICATION forming part of Letters Patent No. 751,717, dated February 9, 1904.

Application filed October 17, 1902, Nerial No, 127,667,

(No model.)

To all whom it may concerwn:

Be it known that I, Stoxey ManTHORP COCK-
BURN, of No. 18 Southampton Row, London,
W. C., England, have invented a certain new
ancd usetul Improved Device for Removing
Steam from the Heating-Surfaces of Steam-
(renerators; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable others
skilled in the artto which it appertains to make
and use the same.

Thisinvention relates toacontrivance which
18 adapted to remove bubbles of steam from
the heating-surfaces of steam-generators al-
most Immediately on their formation and pro-
vide a means whereby they may be conducted
to a steam drum or dome with comparatively
small disturbance of the water 1n the boiler.

The object 1s to enable steam which has re-
celved from the heating-surface all the heat
it requires to readily give place to water for
which heat is wanted to convert it 1nto steam
with the twofold purpose, first, that of caus-
ing the heating-surface to transmit heat with
oreater rapidity, and thus increase the power
of a boiler, and, second, to avoid the injury
which so frequently arises from the undue
heating of the surface by a lengthened con-
tact with steam on the one and heated prod-
ucts of combustion on the other side.

The device may be applied under a variety
of circumstances, as 1llustrated in the accom-
panying drawings.

The advantages due to the use of my device
are derived tfrom the fact that while bub-
bles of steam progress very sluggishly if they
have to make their way by successive displace-
ments of a mass of water which surrounds
them, the steamitself will be able to flow with

exceedmo* rapldity along a continuous chan-

nel devoid of water. Thus if a pipe be pro-
vided into which the steam can freely enter
immediately on generation on the heating-
surface such pipe will most efficiently serve
the purpose of transmitting the steam by the
acloption of a section quite small relatively to
the section which would be occupied by the
steam 1f 1t had to thread its way through the
mass of water unconducted. Moreover, this

5o small section, which in my device is provided

for the transitof the steam, isisolated from the
heating - surface by intervening water, and
thus the heating-surface 1s rendered perma-

nently effective for heat transmission and free
from danger of overheating.

Figure 1 shows the mostsimple application
of my device, and may be understood by re-
garding 1t as a Field tube with reversed flow.
Fig. 92 is a section, on an enlarged scale, of a
portion of this tube. Xigs. 3 and 4 show how
my invention is applied to a marine boiler of
the cylindrical tubular type. Figs. 5, 6, and
T represent similar contrivances applied to a
locomotive-boiler; and Fig. 8 shows, onan en-
larged scale, a modification of a detail of one
form of my extractor.

In all the ficures there-is a tube @, which
leads from the close proximity of a portion of
the steam-generating surtface of the boiler to
the steam-space. In the surface of this tube
a number of perforations b & are provided for
the inflow of the steam which is generated in
the neighborhood. Inall the figures the tube
« stands at a little distance from the heating-
surface and at intervals-along its length fun-
nels ¢ ¢ are attached, the edges of which ex-
tend sufficiently far to be quite or nearly in
contact with the heating-surface for the pur-
pose of gathering ascending bubbles of steam
and conducting them through the perforations
b into the tube ¢, and thus remove them from
contact Wlth the heatmO-SﬂrlLace In several
of the figures the peltorated tube « 1s also
shown hor 1zontally placed, in which case the
function of the funnels is performed by wing-
plates m m.

Fig. 1 shows the most simple application of
my invention, in which the action is somewhat

like that of the well-known Field tube, but

with the direction of flow reversed. In this
the tube  is supposed to dip into a furnace or
be surrounded by heated products of combus-
tion which cause the generation of steam on
the internal surface of the tube. The bubbles
of steam thus formed will on rising be inter-
cepted by the edges of the cone-shaped fun-
nels ¢ ¢, which project from the tube ¢. Near
the apex of each of the cones an aperture 6
1s made in the tube. This allows the steam
which has collected 1n the cone to pass into
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the tube @ and be transmitted directly to the
steam-space ¢.. The most efl

ting and transmitting the steam alone with-
out any water. The situation of the orifice
1s such that steam will have precedence, but
1f the rate of generation is not sufficient to
provide all the steam which under a differ-
ence of pressure due to the head of water out-
sicle the tube ¢ can pass through the orifice &
then water will follow or accompany the en-
tering steam and by occupying a portion of
the tube ¢ will lessen the head. In this way
an automatic adjustment will take place. On
account of the very small resistance to the
flow of steam as compared with that of water
a very small tube free from water and a very
small perforation in it will be sufficient to con-
duct away a large volume of steam. The al-
most immediate removal of the steam from the
heating-surface of the tube ¢ will, by enabling
that surface to be permanently in contact with
water, largely augment the quantity of steam
generated on its surface, and thus increase

“the boiler -pOWer.

Fig. 2 shows on a larger Sca,le a portion of
the tube shown in full in Fig. 1. The same
confrivance can be advantageously fitted into
a tube which 1s not closed at the lower end
and which 1s somewhat inclined to the ver-
tical, as in the Yarrow type of boiler.

In Figs. 3 and 4, which are respectively a
longitucdinal and a transverse central section of
2) cyhndrlcel marine boiler, two forms of my
device are exhibited.

- serves to extract the large qua,ntlty of steam

A0

which 18 generated on. the surtace of the cy-
lindrical furnace and convey 1t direct to the
steam-space without having to pass between
the tubes which are sitnated above the fur-
nace. In this arrangement the perforated

- pipe « 1s horizontal and 1s provided with wing-
- plates m 7, the perforations being in the bot-

tom of the pipe ¢. To one end of @ a vertical
pipe 7 1s connected, the upper end of which is
above the water-surface. The other arrange-
ment, P, serves to extract the steam which is
generated on the tube-plates. On account of
the narrow space between the tubes the fun-
nels ¢ ¢ are very flattened. The lower edges
of the funnels are situated to stand on a level
with the narrowest width between the tubes,

~and thus the surfaces of the tubes themselves
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18 a vertical longitudinal section.
transverse seemon along the line11 11 of Fig.

partly perform the function of the funnel.
Figs. 5, 6, 7, and 8 represent similar contriv-
ances applied to a locomotive-boiler. Fig. 5
Fig. 6 1s a

5, and Fig. 7 is a transverse section along the
line 12 12 as seen when looking toward. the
furnace-door. Inthiscasethe tubes are closer
together than in a marine boiler, so that very
narrow funnels and a tube of especially small
diameter or flattened section would be requi-

‘site if the contrivance P of Figs. 8 and 9 were

clent proportions
will be those which are just capable of admit-

| ber @, with its wings, is inserted through

One arrangement, I,

v51,717

adopted. Although even in this case suchan
arrangement would be satisfactory, an alterna-
tive method T is shown.
row of tubes 1s omitted from about the center

of the nest, and a number of tubes «, perfo-

rated along the bottom and provided with
wings, are inserted in the vacated space, each

horizontal tube ¢ being connected with a ver-

Of that nearest the fire-box
the edge of the wing is caused to be in contact -
with the tube-plate, and thus all the steam

tical member o.

generated on the lower half of the tube-plate
and on the first short length of the tubes se-
cured to that half is intercepted and conducted
to the steam-space without being permitted to

gropelts way between the Overlymcr tubes and |

interfere with the free access of water to them.

For this purpose a

70
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The other elements, T, serveasimilar purpose, -

but with less and less effect the farther they

are from the fire-box. Hence 1t will probably
be undesirable to insert more than a limited
number. In these drawings there is also
shown an arrangement (), which 1s like that
lettered T, and of which the horizontal mem-

suitably-situated hand-hole provided in the
exterior shell of the fire-box. This extracts

the steam which 1s formed on the furface of -

the fire-box immediately below it and by means
of a vertical pipe p conducts it directly to the
steam-space. This arrangement ( 1s fitted to

abstract the steam and provide water more

free from bubbles on the front and back sur-
faces of the fire-box. From the sides of the

fire-box the steam 1s abstracted by a number.
of elements S, each of which consists of a ver-
tical perforated tube ¢, carrying a number of

funnels ¢ ¢, such as has been previously de-
seribed, the inverted mouth of the funnels be-

1ng rectangular and placed with one edge in

contact with the fire-box surface.

Fig. 8 shows an alternative method of con--
structing the contrivance named F in Figs. 8

and 9 and T and Q in Figs. 5, 6, and7. In this
the tube @, perforated in 1ts upper surface, is

a 9o
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threaded through the end plates of a hood ¢

at the upper portion thereof. In this way ¢

forms the funnel for collecting the bubbles "

and « provides the channel for conducting the
steam away.

My invention can be carried into effect in

any one of these various ways. Kachisadapt-
ed to. the special circumstances of the case,
but all depend for their eficiency on the prin-

ciple of providing a perforated channel lead-
ing to the steam-space, the perforations being

dlsposed 1n such a way that steam in the neigh-

‘borhood shall have precedence of entrv before

water.
Instead of requiring a brisk circulation of the

water in order that the steam formed may be

as speedily as possible removed from contact
with the heating - surface by entraining the
bubbles of steam in the stream of water which

has hitherto always been aimed atin the boiler
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design I am able to attain the desired result
1n a much movre perfect manner by the simple
devices which have been described.

I claim—

1. In steam-generators having heating-sur-
faces so sﬂuated that the steam ﬁenerated

- thereon tends to pass in contact with them ; n

rising to the steam-space, a device for collect-
a%ey ‘“he steam by s1mple oravity action con-
sisting of pipes, not e‘{posed to the source of
heat, leadmcr to the steam-space from the nei 1oh-
horhood of the heating- surfaces, orifices in
said pipes, and protr udmﬁ deﬂectmw plates
leading to said orifices thus (:111*(:_301:11113r the steam
to the 01"1ﬁces

2. In steam-generators having heating-sur-
faces so situated that the steam O*enerated
thereon tends to pass in contact with them 1n
rising to the steam-space, a device for collect-
ing the steam by simple gravity action con-
sisting of pipes, not exposed to the source of

3

heat,leading to the steam-space from the neigh-
borhood 01: the heating-surfaces such pipes
having orifices situated underneath inverted-
iunnel—-shaped surfaces the edges of which are
placed near heating-surfaces which are situ-
ated in a nearly-vertical position.

3. A device for collecting steam, and re-

moving it from passing upw&rd in contact with

hwher situated port10ns of the heating-sur-
faces of a boiler, consisting of an inverted
trough in the upper portion of which is placed

25
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) perforatmn pipe leading by an ascension-

pipe to the steam-space.

In testimony that I claim the foregoing as
my invention I have signed my name in “the
presence of two subscmbmg withesses.

SIDNEY MANTHORP COCKBURN.

Witnesses:
T. A. HEARSON,
Warrer J. SMRTEN
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