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To all whom it may concern:

Be it known that I, Joser MUCHEKA, a citi--

zen of Austria, and resident of Vienna, in
the Province of Lower Austria, Austria-
Hungary;. have invented certain new and
useful Tmprovements in Feed-Water Heat-
ers, of which the following is a specification.

The apparatus forming the subject of the
present invention has for its object to en-
able the feed water for boilers to be heated

to 100° C., by direct contact with exhaust

steam freed from oil, or with freshsteam,

with simultaneous purification of the water

from mineral substances and gaseous prod-
ucts by forcing the water to circulate sev-
eral times through the feed heater with in-
termediate periods of rest, so that the water
comes repeatedly into contact with the ex-
haust steam, thus being progressively heat-
ed by the latter, a certain period of rest be-
ing allowed for the precipitation of mineral
substances after the intimate commingling
of the steam and water. .

The circulation of water by means of a
pump is already known in steam storage ap-
paratus from which the water is withdrawn
and again injected through spraying noz-
zles. The object of such apparatus is how-
ever, to obtain a rapid and intimate mixture

of the steam with the water, for the purpose.

of producing and storing of saturated steam,
which is used as such while the watdr theo-
retically constant in quantity is forced
through the apparatus. It has also already
been proposed in boiler feed apparatus to
provide a feed heater in which the water can
be forced several times through the feed
heater. In known apparatus of this kind,

‘however, the auxiliary pump acts in the

manner above described, only when the
quantity of water fed by the feed pump is
smaller than the quantity of water supplied
by the auxiliary pump, while, when the feed
pump is working at- full load the auxiliary
pump cannot effect the repeated circulation
of the water. _

According to the present invention an
auxiliary circulating pump of greater capac-

ity than the boiler feed pump is utilized, |

which continues to. remove water from the
feed heater and return it when. the feed
pump is acting at full load so that if in
consequence of a stoppage of the feed pump
the water in the feed heater falls to a pre-
determined level the auxiliary pump will
also draw in fresh watér. In such installa-

tions where it is not possible to arrange
‘to operate adjacent the feed pump a circu-
lating pump of greater capacity, the ex-
haust steam for heating purposes or the
like (or even fresh steam) is brought into
contact directly with the water to be heated
by the use of an injector-like nozzle and the
kinetic energy of the steam is utilized in
conjunction with the suction effect pro-
duced thereby to obtain repeated circulation
-of the water to be heated through the feed
water heater. - \

The drawing shows a vertical section of
a construction working with an auxiliary
pump. ' :

Referring to the drawing, -1 represents
the steam cylinder of the feed pump, 2
the steam supply ‘pipe for the pump, 3 the
pipe for ‘the exhaust which ‘passes first
through the oil extractor 4 and from there
through the pipe 5 into the feed water
heater 6; T represents the boiler feed pump,
8 its suction pipe leading from the' feed
heater 6, and 9 is the discharge pipe of the
boiler feed pump leading to the boiler.

10 is the water supply pump which is ad-
vantageously coupleg direct to the feed
pump 7 and has a greater output (about
one half more) than the latter; 11 is the

‘suction pipe and 12-is the delivery pipe of

the water circulating pump; the delivery
pipe 12 leads to a point beneath a deflector
18 in the feed water heater 6. The exhaust
pipe 5 which is provided with a deflector 14
1¢ also led into the heater, which has fur-
ther connected to it the suction pipe 8 of
the boiler feed pump 7, and the suction pipe
11 of the water fcircu’lating pump 10. In
the suction pipe 11 is arranged a reversing
valve 15 operated by a float 16 in the feed
heater 6 and enabling the water circulating
pump to draw .direct from the well 18
through the suction pipe 17 connected to the
reversing ‘valve 15 when the water level in
the feed heater is low; at high water level

inthe latter the suction pipe 17 is closed

and the pump is only in communication
with the suction pipe 11. .
The operation®of the apparatus is as fol-

lows:—When the pumps are started by

opening the valve in the steam pipe 2 the
boiler feed pump 7 runs free at first, as the
feed heater from which alone the pump can
draw water so far contains no water; during
this starting period the boiler feed pump
may be put out of operation by a valve con-
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necting the suction ;sfiace and the._épaée _bé-
hind the - piston. The water circulating

- pump 10, however, at once comes into op-

b
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eration, drawing at first only cold water

through the valve 15 from the well 18, de-
livering it into feed water heater 6 where it
‘comes 1nto’ contact’ with the exhaust steam
of the feed pump from which steam the oil

has been extracted. . The steam is condensed |
and ;the heat of the steam is’ transferred-to’
the.cold feed water. -The pump,.10 draws

. water -from. the*well 18 until the water in

. .the feed. heater. has reached a:certain level-
when the. float operates the reversing valve
15 and: connects the pump 10 with the feed
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~heater slone. - The.-pump. will now. only
.draw.the heated water from the feed heater,

delivering it back: into the latter where it
:again;.comes .into. contact with.-the exhaust:
steam -freed. from .oil. absorbing its heat.
This can be repeated until the. temperature
-of the feed water has been raised to.ap-

proximately 100% C. ' Before each new.suc-

tion period the water may be allowed to'
come into :a condition of rest in passing
through a filtering medium which may be
-provided in the lower portion of the feed

-heater whereby the water is. freed from for-

eign .matter. :If the boiler feed pump is
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then started it will receive. highly heated
-and --purified water from the feed heater..
If the circulating. pump: works slowly; little
- exhaust-steam will -be available, however,. as
its output is greater than that of the boiler
feed pump; the water supplied will circulate

several times through the feed heater .com-

- ing .repeatedly into intimate contact with
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steam and consequently the steam itself will,
at low load or with fre¢ running of the cir-

culating  pump be .entirely: utilized for

. beating and purifying the water. -With a
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greater demand of boiler feed water and
full duty of the circulating dpum'p', the first
“demand for water is supplied from the store

-has reached a certain depth, draws water

- “from the well which water is then heated

50.

to any-desired degree by the exhaust steam
which is now plentiful. -Should the ex-
haust steam not’be sufficient to obtain the
desired -temperature of the feed water fresh

- steam is added. This is eéffected in known

58

80 be

Ianner by means of a temperature - regu-
lator, which is not shown in the drawing,
-The economy of the steam
enter into the question, as all the exhaust
steam is utilized. The efficiency of such a
plant is, as . will be apparent from what has
een said, very high and is only affected by

- radiation losses of the pipes and the feed

) heater.
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With piston pumps the output of which is
limited _
theoretically unrestricted, regulation is ef-

_

of the feed heater. - The circulating pump,
‘88 800N as the water level in the feed heater

reversing valve.in the manner and for the

pump does not.

ut the delivery height of which is ‘lecting cham

. 1,068,044,

fected as above described. ‘With centrifugal
-pumps giving a constant pressure at a given

number of revolutions and having an, un-

Jimited .output, regulation may be effected
'by -varying the pressure areas. e
- It is not absolutely essential that. the

water ¢irculating pump should form with
the boiler feed pump a unitary system but
it can be worked entirely independently.

- What I claim is:— -

"'1. In an apparatus for heating boiler feed
water by means of steam.or exhaust steam
the. combination with a heater, of a feed
pump, 2 circulating pump for forcing the
water to be heated several times through the
heater and a pipe leading from the collect-
ing chamber of the feed heater to the cir-
culating pump, a fresh water supply, pipe
leading: from said supply, a reversing valve
arranged in the pipe Ieaéing from the col-
lecting chamber of the heater to the cir-

culating pump snd adapted when in one
‘position to place the circulating pump  di-

rectly in communication with the heater and

~when in the other position to place said cir-

culating pump in direct cominunication with
the fresh water supply through the medium

-of the pipe leading therefrom, and means

controlled by the level of the water in the
heater for automatically operating said re-
versing valve in the manner and for the pur-
poses set forth, - . . R '
‘2. In an apparatus for heating boiler feed
water by means of steam or exhaust steam
the combination with the heater, of a feed
pump, & circulating pump having a greater

-capacity than the said feed pump and adapt-

ed to force the water to be heated several

‘times through the heater, and a pipe lead-

ing from the collecting chamber of the heater

‘to the circulating pump, a fresh water sup-
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ply, & pipe leading from said supply, a re- ’

versing valve arranged in the pipe leading

from the collecting. chamber of the heater to -

the circulating pump and adapted when in
one position to pldce the circulating pump
directly in communication with the heater
and when in the other pesition to place said

with the fresh water supply through the me-
dium of thé~pipe leading thereffom, and
mesns controlled by the level of the water in
the heater for automatically operating ‘said
purposes set forth, L

-3. In an apparatus of the character de-
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circulating pump in. direct communication -
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scribed the combination with the heater, of

a feed pump, & circulating pump having a

greater- capacity than the ssid feed pum

and adapted to force the water to be heated '

‘several times through the heater, said cir-

culatine pump being coupled. directly with
the feed pump,

ger of the heater to the cir-
culating pump, a fresh water supply, & pipe
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& pipe leading from the col- L
130 " |
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leading from said supply, a reversing valve | for automatically operating said reversing

arranged in the pipe leading from the col- | valve in the manner and for the purposes

lecting chamber of the heater to the ecir- | set forth.

culating pump and adapted when in one po- Signed at Vienna in the county of Lower- 15 -

i sition to place.the circulating pump directly | Austria and State of Austria-Hungary this
in communication with the heatér and when | third day of November A. D. 1910,

in the other position to place said circulating : '

pump in direct communication with the JOSEF MUCHKA.

fresh water supply through the medium of Witnesses » »

the pipe leading therefrom, and means con-' WiLneLM BERrGER,

trolled by the level of the water in the heater AprLame Funs.




