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To all whom it Mmay concern:

Beit known that1,DAviD BRUCE CUMMING.
consulting engineer, a subject of the Queen of
Great Britain, residing at No. 16 Brunswick
street, Liverpool, in the county of Lancaster,
England, have invented a new and useful Im-
provement in Feed-Water Heaters, of which
the following is a specification. -

My invention has for its object a compact
device for the heating of feed- water which
while small in size shall be effective in action
and cheap to make. It isespecially applica-

ble to steam-boilers. -

My device is mainly eomposed of two cast-

ings which may be readily and cheaply made |

and of sufficient thickness to withstand the
highest pressure of the steam in the boiler to
which it is connected. |

I am aware that attempts have been made
to provide a feed-heater in which the feed-
water and live steam from the boiler have
been commingled; but as far as I am aware
these have all failed. One cause of failure
has been that the water and steam have been
brought into contact while flowing in oppo-
site directions. - This interrnpts the flow and
causes a serious back pressure and in addi-
tion a violent commotion in the vessel. The
commotion causes a deal of ““hammer?” and
noise and the pressure and temperature with-

~ 1n the vessel vary sc much that there is dan-
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ger of explosion, and in addition to this dis-
advantage an even temperature and flow of
feed-waterfrom the apparatus areimpossible.
According to my invention the steam enters
at or near the top of the heater. One ad-

vantage of this lies in the fact that the water

and steam after coming in contact travel to-
gether downward in the same direction, and
another advantage is that there is no danger
of the steam-inlet becoming echoked with wa-
ter in case an unusual quantity should be
fed into the vessel. The heated feed-water
leaves the vessel by gravity and flows into
the water-space of the boiler, and the areas
of the water-inlet and water-exit are so ar-
ranged that priming is impossible.

My invention comprises a vessel, preferably
cylindrical, which in use is fixed at some

50 point adjacent to the boiler and above the

openings into this vessel-—one, a water-inlet

leading from the feed-pump or other feeding

device, sueh as an injector; the second, a

-water exit, which leads to the boiler, and the
The outer vessel con-

third a steam-inlet.
talns an inner vessel or ¢ylinder-into which
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the water-inlet above mentioned opens. Sur-

rounding the open top of the inner vessel is
a perforated diaphragm which extends to the
inner wall of the outer vessel. In action the
water is fed into the inner vessel and rising

6o

therein overflows its edge and drops through
the perforated diaphragm into the space

around said inner vessel and thence by the
water-exit to the boiler by gravity.
whole of the interior of the dévice is kept un-
der steam-pressure by means of the steam-
pipe hereinbefore referred to.
seen thatthe water passing through myheater
1s subdivided and in contact with the steam
from the boiler and is thereby heated.

In the drawings, Figure 1 is a front eleva-
tion of a feed-water heater constructed in ac-
cordance with my invention therefor. Fig.
2 18 a vertical section thereof, as on line x =
of Kig. 3. Fig. 3 is a cross-section taken as

Thusit will be
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on line i y of Kig. 1. - Fig. 41is a similar view

to Kig. 2, but showing a modification.
Like numeralsrefer to corresponding parts.
1 shows the main body of my heater. It is

80

composed of a casting and has within it an

inner vessel or cylinder 2, which is cast in
one piece with it. | |

o shows the water-inlet, which opens into
sald inner vessel and which is in use con-
nected by a pipe with the feed-pump or in-
jector. | | o

4 1s the cover of the apparatus, and 5 the

steam-inlet, while 6 indicates the water-exit.

7 shows an annular space between the in-
ner vessel 2 and outer wall 1. S;ace 7 is

85'
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covered by an annular perforated diaphragm

8. In Fig. 2 this diaphragm is shown as an
Integral portion of cover 4, while in Fig. 4 it
1s shown as a separate plate,which is nipped
between main body 1 and said cover 4.

It is to be understood that bolts or screws
are used where necessary throughout the con-
struction of my heater to couple up the va-
rious portions thereof. These are -of well-
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level of the water therein. There are three | known construction and for the sake of
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clearness are omitted from the drawings. |

Strengthening-webs 9 may be located as de-

sired.
In Figs. 1, 2, and 3 lugs 10 are shown, by

means of which the heater may be bolted to

a bulkhead or other support.
In Figs. 1 and 3, 11 shows
which is used to indicate the amount of wa-
ter at any time in the outer vessel.
In the modification shown in Fig. 4 the

heater is attached direct to the boiler-shell

12, and in that case the steam-pipe o liesen-
tirely within the outer casing 1. Check-
valves are employed, as is usual with feed de-
vices, to prevent back pressure and form no
part of my invention. |

It is obvious that my heater may be used

to heat the feed-water for two or more boil-

ers in well-known manner.

I have shown and described the pipe lead-
ing from the water-exit as passing vertically
through the boiler-shell, and this 18 a con-
venient arrangement. Itis, however,lmma-
terial to the action of my apparatus at what
point it enters the boiler, so long as 1t dis-
charges below the level of the water therein.
The heater itself must in all cases be located
above the water-level of the boiler,as the feed
passes from it by gravity.

The mode of action is as follows: The feed-
water from the pump enters the inlet 3 and
rising up the inner eylinder 2 flows over the
surface of diaphragm 8 and drops through
the holes therein. The live steam from the

boiler having free access to the interior of
the apparatus fills such portions of it as are
not occupied by water, which latter is thus

a water-gage,

brought in intimate contact therewith, so
that a free interchange of heat is insured,
some portions of the live steam being con-
densed and joining the feed.

It is obvious that if desired the whole of

‘my device may be located within the boiler.

It is essential that the apparatus be placed
above the level of the water in the botler, as
the passage of the feed therefrom is due to
oravity.

I have fonnd in actual practice that the
feed-water issuing from my heater may be
heated to a temperature of about 2° below
that of the live steam, and moreover the ap-
paratus is automatic and practically silent In
action. |

What I ¢laim as my invention, and desire
to secure by Letters Patent, 18—

A feed-water heater consisting of an outer
cylindrieal vessel, an inner eylindrical vessel
formed in one therewith, a water-inlet lead-
ing into said inner vessel, a cover adapted to
close them and having as an integral part
thereof an annular perforated diaphragm
whereby the water is subdivided in passing
from one vessel to the other, and an inlet for
steam so arranged that the direction of flow
of the inflowing steam coincides with the di-
rection of flow of the outgoing water, sub-
stantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. -

DAVID BRUCE CUMMING.

Witnesses:

CHAS. COVENTRY,
HERBERT REEVES.

40

50

55




	Drawings
	Front Page
	Specification
	Claims

