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(No model,)

Lo all whom it may concermn:

Be itknown thatI ‘CLEOPHTUS K OUNNING-
HAM, a citizen of the United States residing

at Alrronqum in the county of Carroll and

State of Ohio, have invented new and useful

Improvements in Feed- Water Heaters and
Purifiers, of which the foll(:rcw:w:r IS a specifi-
cation.

This invention rela,tes to feed water heat-
ers.

The object of the mventlon 18 o prowde a
feed- water heater which shall be simple of
construction, durable and efficient in use,
and mexpenswe of production, and which is

adapted to utilize the waste heat underneath |

the boiler to heat the feed- water; and a fur-

ther object of the invention is to assist in

raising the temperature of the feed-water to

the desired degree by commingling therewith
steam and: hot water irom the boiler prior to
the introduction of the feed-water into the
boiler and to also make provision for the con-
venient blow-off of all sediment and forewn"

matter,

With these and other obJects in view, which |
will readily appear as the nature of the in- |
vention is "better understood, the same con--|
sists in certain novel features of construction:
and combination and arrangement of parts |

which will be hereinafter fullyr described, de- |
fined in the appended claims, and illusty ated

in the accompanying drawings, in which— |
Figure 1 is a vertical longitudinal section

through a boiler- setting, showmﬂ' the apph-
catlon of the mventlon to a bmler

a horizontal section of the same on the line
22 of Fig. 1.

. through the boller-settmﬂ‘ looking toward the

40

50

rear of the boiler, which 18 partmllv broken
away to show the construction.-
Referring now more particularly to the

drawings the numeral 1representsthe boiler- |

bettm,_,, 2 the  boiler; 3, the furnace, and 4

the smoke passage.or chamber i 1n rear of the
Extending |

furnace and beneath the boiler.
into the passage 4 through one side of the
boiler-setting is a feed- Wa,ter pipe 5, which
connects Wlth a header 6, which in turn 18
connected with a similar header 7 by a series
of horizontal transverse tubes 8, through
which the water passes from one header To

Kig. 218

Fig. 3 is a-tranverse section

{

1

l

"the other. The’se"parbs are located in the
‘passage 4 beneath the boiler, so as to be en-
veloped by the heat and flames passing rear-
~wardly from the furnace 3, so that the water
“circulating through said tubeb will be heated
oun its passage to the boiler. |

Located above the header 7 is athird header
'8, which is located a short distance below the
boiler at a point just in advance of the rear
end thereof and 1s connected with the boiler
‘through a vertical induction-tube 9 and with
the header 7 by two inclined conduecting pipes
or tubes 10, which are provided with valves
-having exterlorly projecting operating de-
vices 11 for opening and closing them to con-
trol the flow of water through the tubes.

F'rom -the header 8 ex‘rend two horizontal
pipes or tubes 12, which are connected at
their rear ends to a header 13 and are pro-
vided with valves having ettermr]y-pro,]eet-
ing operating devices 14 for. cutting off and
lettmn‘ on the flow of water therethrough and
to effect the blow-off of sediment and other
foreign matter contained therem as herein-
after described.

Extending upﬁardly from the hea,der 13

are a number or series of tubes 15, which are
connected at their upper ends to a header 16,
cconnected with the interior of the boiler by a,
short horizontal pipe 17, which enters the
‘boiler below the water- llne

1T'he tubes 3, 9, and 10 and the connecting-
headers 6, 7, and 8 form the conductors for
conveymﬂf the feed-water to the boiler, while
the tubes 12, 15, and 17 and the connectlnm
‘headers 13 a,nd 16 form a return-circuit for
the flow of hot water from the boiler to the
‘heéader 8 to commingle with the feed-water
prior to its introduection into the boiler.

- The header 8 has connected thereto a blow-
pipe 13, which extends to the exterior

OI"I

through the wall or setting of the fmnaee

and 18 prowded with a Valve 18", -

The pipes and headers of the feed- water
heater may be supported in any preferred
manner,

shown them supported by connecting the
headers 6, 8, 13, and 16 with the side walls of
the bmler-settm,g: by having the ends of said
headers seated in suitable recesses therein.
In operation the feed-water passes from the

In the present instance I have
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pipe 5 into the header 6, thence through the
tubes 8 to the header 7, from the header 7
through the tubes or pipes 10 to the header 5,
and thence through the induction-pipes 91into

the boiler. Asthe water flows through these

pipes and headers it is heated by the flames
and heated products of combustion passing
through the chamber 4. As the feed-water
flows into the boiler through the induction-
pipe 9 it is met by a counter-current of hot
water, which passes from the boiler down to
the pipes 17, 15, and 12 and headers 16 and
13 and into the header 8’, where this counter-
carrent of hot water admixes or commingles
with the feed-water before it passes into the
boiler, and thereby assists in raising the tem-
perature of the feed-water to the desired de-

oree and at the same time promotes the cir--

culation of the water within the boiler to
constantly maintain a predetermined tem-
perature. If desired, the pipe 17 may enter
the boiler above the water-line, in which case
steamm from the boiler will be supplied to
commingle with the feed-water entering the
boiler through pipe 9, or said pipe 17 may
be branched to enter the boiler both above
and below the water-line, thus allowing both
steam and hot water to pass through the re-
turn-flow pipes and enter the boiler with the
feed-water through inlet-port 9.

Should it be desired to blow out the pipes
and headers of the feed-water-supplying con-
nections, this may be readily effected by clos-
ing the valves in pipes 12 and opening the
valve in pipe 18, whereupon the water-pres-
sure will blow the dirt or acecumulation of
foreign substances out through the pipe 18.
The pipes and headers of the return connec-
tion for supplying the counter-current of
steam may also be blown ont whenever de-
sired by closing the valves in pipes 10 and
opening the valve 18, whereupon the sedi-
ment oraccamulation of foreign matter there-
in will be forced out through the pipe 18 by
the pressure of the hot water from the boiler.

From the foregoing desecription, taken in
connection with the accompanying drawings,
the construction, operation, and advantages
of my improved feed-water heater will, it 1s

| thought, be readily apparent without requir- 5o

ing an extended exnlanation.

Various changes in the form, proportion,
and the minor details of construction may be
resorted to without departing from the prin-
ciple or sacrificing any of the advantages of 55
this invention, and I therefore reserve to my-
self the right to make such changes as clearly
fall within the scope thereof.

Having thus described the invention, what
is claimed, and desired to be secured by Let- 60
ters PPatent, is—

1. In a feed-water heater, the combination
with a boiler, of a header, an induction-pipe
connected thereto and entering the boiler,
feed-water pipes arranged beneath the boiler 65
and connecting with the header, return-flow
pipes for conveying heated fluid from the
boiler to the header to commingle with the
feed-water prior to the introduection of the
latter into the boiler, a blow-off pipe alsocon- 7o
nected to the header, and cut-off valves in
said feed-water and return-flow pipes, sub-
stantially as described. |

2. In a feed-water heater, the combination
with a boiler; of a feed-water pipe, a pair of 75
headers one of which connects with the said
feed-water pipe, a horizontal series of con-
ducting-tubesconnecting said headers,a third
header provided with an induction-pipe ex-
tending into the boiler, pipes connecting the 8o
other header of the first-named pair with the
third headerand provided with valves,return-
flow pipes connecting betwcen the boiler and
sald third header for introducing a counter-
current of heated fluid to commingle with the 3j
feed-water prior to its introduction into the
boiler, a blow-off pipe connected with the
third header, and valves in the return-flow
pipes, substantially as and for the purpose
set forth. | 9O

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
- witnesses,

CLEOPHUS K. CUNNINGHAM.

Witnesses:
CHAS. R. MILLER,

1 WM. G. GEIER.
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