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Application filed June 5, 1900, Renewed Decembér 27, 1802, Herial o, 136,803, (No model.)

fo all whom it may concerm:

Beitknownthat I, DAvib COCHRANE, a ¢iti- |

zen of the United States, residing in the city
and county of Philadelphia, State of Pennsyl-
5.vania, have invented a new and useful Tm-
“provement in Devices for Heating and Puri-
fying Water, which improvement is fully set
forth in the followingspecifiedtion and accom-
panying drawings. ' ;

1o My invention relates to improvements in
feed-water heaters and purifiers; and it con-
sists, in providing means for so introducing
water and steani thereinto that the former
will absorb all the heat it can carry, but ren-

15 dering it imnpossible should the supply of
steam be excessive to pick up. the water and
carry it along with it. c

It further consists of novel details of con-
struction, all as will be hereinafter fully de-

20 seribed, and particularly pointed out in the
claims. Ll

Figure 1 reprasenis a partial end elevation
and partial sectiondl view on line A B, Fig.
2, of a feed-water héater and purifier embody-

Fig. 2 represents a'side
elevation thereof, showing a portion of tle
interior construction in dotted lines. "Fig. 3
represents an end elevation at which exhaust-
steam énters. Fig, 4 represents a section on

30 lineC D, I'ig. 8.  Fig. 5 represents a sectional
view of a portion of the distributing-trough

.-and of the water seal at the discharge end of
the pipe for feeding water to said distribut-
ing-trough.  Fig. 6 represents a perspective

35 view of a tray employed.

Similar numerals of reference indicate cor-
responding parts in the figures. :

Referring to the drawings, 1 designates 4
feed-water heater and purifier formed of a

40 shell 2, made eitherin section or in one piece,
as most convenient, and preferably of cast-
iron and having heads 3 and 4, forming the
chamber 5, in which the water is heated and
purified, provision being made on said heads

45 for attaching :dittereus pares, as will be here-
inafter described. R

Secured to the head 4 is an oil-separator 6
of any guitable construection. In the present
-instance I have shown one similar to that for

“with deposit,

which Letters Patent have been grante
me on February 4, 1890, No, 420,718, inw
a bafifle-plate 7 stops all oil and water, v
allowing the steain to entér the heater
purified condition through an opening ir
head 4.

8 designates a drain-pipe adapted to ¢
the oil and water stopped by the baffle-
7 from the separator to a water seal 9, w
is U-shaped and forms a free passage foi
surplus or waste from the separator or he:
while preventing the escape of steam, o

~10 serving as an outlet to any ‘desired p

11 designatesabalfle-plate extending ac
the upper portion of the heater and forr
a chamber in which are supported the t
15 and an expansion-chamber 12 hetweer
head 4 and said plate 11, thereby lesse;
the pulsation of the exhaust-steam befo
passes under the plate 11 to the space w.
the heating is accomplished.

13 designatesgnide-platesextending len
wise of the heater fromn the baffle-plate ]

thehead 3, leaving passages around the sz

said guide-plates having grooves 14 for:
porting the trays 15, arranged one above
other in such a manner that the adja
trays slant in opposite directions, whe:
the lower portion of one tray discharges
the higher portion of the next, said gu
plates being provided with openings 16
tween each pair of trays for permitting
condensation -that takes place as the w.
passes from tray to tvay to draw more st
from the supply, the said trays being for
of a plate narrower than the space betw
the guide-plates and having a rim 17 a:
lug 18, which rests in oné of the groove
the guide-plates, the rim on the edge wl
the lug is situated being saw-toothed, a
19, and a portion of the bottom of the ti
being perforated in order to break up the
ter in its flow to more readily absorb heat,
space between the lower edge of each 1
and the guide-plates permitting a free :
sage of the water should the perforation:

20 designates a waler-distributing tre
extending from the head 3 to the haile n
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11, bolted to said guides and provided with
slots 21, through which the water drops on top_

trays.

22 designates a false bottom, made in sec-
tions, resting on sides.of shell 2 and is pro-
vided with perforations, excepting over the
outlet 23 of the heater, where it ig solid, said
bottom being adapted to support any suitable
filtering material, such as crushed coke, &e.

Secured to the head 4isa skimming-tro 1gh
24, which is in communication with the water
seal 9 and prevents the heater from being
flooded, as the water has a free flow to waste
when it rises to the edge of the skimmer.,

25 designates a balanced regulating-valve
operated by a float 26, which rises and falls
with the water in the heater and by suitable
connections opens and closes the valve 25,
which controls the cold-water su pply to the
heater, conducted through the pipe 32 from

_ any suitable source of supply.
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27 designates a water seal covering opening
where cold water enters heater for keeping
the pipe between the regulating-valve and
the heater filled, and thus preventing steam
from entering and causing a cracking noise,
said seal 27 discharging into the trough 20.

28 is an outlet for surplus steam, and 29 is
a blow-off connecting bottom of the heater
with the water and thence to waste for emp-
tying the heater.

30 designates chairs for supporting the
heater, and 31 designates doors suitably sup-
ported which can be opened for clearing or
refilling the heater and withdrawing trays.

The operation is as follows: The exhaust-
steam in the separator is freed from any en-
trained oil or water, passes around baffle 7
through the opening in the head 4 into the
expansion-chamber 12. Thence it passes un-
der the baffle 11 a»2 81le +h; £i-ace where the

.trays 15 are suspe...ed and passes up between

the shell and the outside guides and between
the two middle guides, (only one set of trays
and guides being seen,} the surplus steam
leaving the heater at the outlet 28, near the
water-inlet end. The quantity of cold water
necessary to meet the demand of hot water is
passed into the heater ‘through the pipe 32
and controlled by the regulating-valve 25,
which is operated by the float 26. The water
passes through the water seal 27 into the dis-
tributing-trough 20 and drops through the
slots 21 upon the npper trays 15, flows across
the same and drops to the next tray below,
and so on until it reaches the bottom ones,
where it passes into the lower portion of the
heater. From the time the water reaches the
top tray 15 until it leaves the bottom ones it
is continually broken upinto fine particles by
the perforations and saw-toothed edges, thus
enabling it to absorb from the steam which is
drawn through the openings 16 in the guide-
plates by the condansation tk .t is going on
all the heat that i: is capable of carrying and
at the same time liberating the gases and air

719,749

that can be driven off at the temperature, and
thus bringing into suspension in the water
any impurities that may have been solved by
the liberated gases, it being noted that the
steam will be drawn through the openings
from the ehamber to the spaces between the
trays to heav the water, and the Dbalance
of the steam will pass upward between the
guides or the shell and the outside guides to
the outlet 28, thus preventing the steam from
picking up the water and carrying it along.
When the water drops into the lower part of
the heater,itsinks slowly through thefiltering
material and perforated bottom 22 into the
chamber beneath and is drawn off through
the opening 23 as desired, it being seen that
while the water is passing through the lower
part of the heater impurities and suspension
in the water are deposited by filtration or by
settling in the lower chamber, there being
o currents to disturb the sediment except
the slight current caused by the water leaving
the heater. Floating impuritiesin the water
may be drawn off by admitting more water
than is taken from the heater, thus raising
the water-level until it overflows into the
skimmer 24 and thence through the water
seal 9 to the waste-pipe 10. By opening the
blow-off 29 occasionally most of the sediment
that may settle in the lower chamber can be
blown out into the waste-pipe. The float 26
rises and falls with the water-level in the
heater, and thus controls the supply of water
conducted to the trough 20. The trays 15
may be formed in a single piece from the
batfle-plate 11 to the head 3, but it is prefer-
able to make the same in sections for ease of
removing. Attention is also called to the
fact that said trays run lengthwise of the
heater and the flow of water is across, which
insuresthat the water will be properly heated.

While I have shown a preferable form of
constructing a feed-water heater and purifier,
I do not desire to be limited in everyinstance
to the exact construction I have herein shown
and described, but desire to make such
changes as may come within the scope of my
invention.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a feed-water heater and purifier, a
casing, a chamber therein, a seriesof traysen-
tirely inclosed in said chamber, means where-
by water passes from one to the other, means
for causing the steam to pass from under to
above the trays in opposite direction to the
water, and means whereby the steam will be
drawn into the chamber in hetween the trays
by condensation. ’

2. In a feed-water heater and purifier, a
casing, a chamber therein, a series of trays
in said chamber, adjacent trays slanting in
opposite directions, means for causing the
steam to pass from under to above the trays
in opposite direction to the water, and open-
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ings between said trays on alternate sides,
whereby steam is drawn from the chamber
between adjacent trays by condensation.

3. In a feed-water heater and purifier, a

.casing, a chamber therein, a series of trays

in said chamber, passages on both sides of
said trays for cansing the steam to passfrom

under to above the trays in opposite direction

to the water, and an opening between each
adjacent tray on alternate sides forming com-
munications between the passages and the
spaces between said trays.

4. In a feed-water heater and purifier, a

casing, a chamber therein, a series of  trays
in said chamber, and openings in the walls
of said chamber between adjacent trays on

,one side forming communications between

the interior of casing and the space between
the trays, the opposite side between each ad-
jacent tray being closed.

5. In a feed - water heater and purifier,
means for introduecing steam thereinto, a baf-
fle-plate extending across the upper portion
of the interior of the heater, gnide-plates hav-
ing openings therein, one or more series of
trays supported on said guide-plates, means
for introducing water to the upper tray of
each series, and means for permitting the
water to fall from one tray to the next, said
openings in said guide-plates being so ar-
ranged as to permit the steam to be drawn in
between the adjacent trays.

6. In a feed - water heater and -purifier,
means for conducting steam thereinto, guide-
platessuitably supported in said heater, trays
carried by said guide-plates, so arranged as
to conduct water from one to the other, open-
ings in said guide-plates between adjacent

trays, whereby steam is drawn therethrough
by condensation during -the passage of the
water.

7. In a feed-water heater and purifier, a
distributing-trough for water, aseries of frays
so arranged that the upper one receives the
water from said trough and conducts the said
water to the next adjacent tray and so on,
guide-plates supporting said trays, openings

1in said guide-plates so arranged that stéam

can be drawn between adjacent trays, means
for conducting steam into said heater and
purifier, and means for filtering the water af-
ter being heated.

8. In a feed-water heater and purifier, a

casing, a steam-chamber formed in the upper
part of the same, and a series of trays sus-
pended in said chamber and so arranged that
the water passes from one tray to the other
while absorbing the heat of the steam, the
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steam passing from under to above the trays .

in an opposite direction to the water.

9. In afeed-water heater, a.casing, a baffle-
platein the upper part of the casing forming
a steam-chamber in the same, and a series of
water-trayssuspendedin said steam-chamber,
the steam passing from under to above the
trays in an opposite direction to the water.

10. Inafeed-waterheater, a casing, abaffle-
plate in the upper portion.of the easing, di-
viding the same into a steam and tray cham-
ber, and a series of water-trays suspended in
said chamber.

DAVID COCHRANE.

Witnesses: ‘
Wu. CANER WIEDERSHEIM,
C. D. McVay, :
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