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Yo Gll whom ©t may concern:

Be 1t known that I, GusTAFr RENNERFELT,
a subject of the King of Sweden, and a resi-
dent of Scranton, in the county of Lacka-
wonna and State of Pennsylvania, United
States of America, have invented certain new
and useiul Improvements in Steam - Con-
densers, of which the following is a specifica-
tion.

My invention relates to improvements in

steam-condensers; and it consists in novel

construction and arrangement of parts,
which are shown in the drawings.

In many localities it is difficult to obtain
pure water for steam-boilers or for surface
condensers; but water containing acids or
other 1mpurities may be readily obtained.
Such impure water may be used for condens-
g the'steam in a jet-condenser; and the ob-
Ject of this invention-is to provide means to
recover and use again a part of the water

condensed from the steam which would

otherwise be lost in the jet-condenser. .

Other objects of the invention are tosecure
a high temperature of the water thus recov-
ered and also to provide means whereby the
feed-water tank may be used as a settling-
tank for impurities contained in the feed-
water. |

I will now describe my invention in the fol-
lowing specification and point out the novel
features thereof in claims.

Rererring to the drawings, Figure 1 repre-
sents diagrammatically my improved system
of condensers in side elevation, some of the
Fig. 2 18 a
similar view oi certain apparatus which em-
_ cation of my invention.

Like characters of reference designate cor-
responding parts in all of the figures. |

10 designates a steam-engine of the tur-
bine type; but 1t may be of any other form.

11 1s the exhaust-pipe leading from the en-
aine. |

12 1s a relief-valve in the exhaust-pipe.

13 1s a connection from the exhaust-pipe

into a feed-water heater. of closed type 20.

This feed-water heater comprises a casing
20*, 1n which is the pipe-coil 21. A tail-pipe
22 leads from the bottom of this casing 204
down to a feed-water tank 30. The pipe-coil
21 1s connected by a circulating-pipe 32 to
the tail-pipe 22 at 34. The portion 22* of
the tail-pipe below the connection 34 is pref-

provided with an overflow 44.

- — a

portion above the connection 34.

the pipe-coil 21 and the connection 34, and
this may be led to the boilers or economizers,
if the latter are used. The circulating-pipe
32 connects the ieed-water tank 30 to the up-
per portion oi the pipe-coil 21. Interposed
in this pipe 32 1s a circulating-pump 33.

31 designates & pipe from a source of pure-
water supply connecting with the feed-water
tank 30.

14 designates a steam-pipe which connects
the feed-water heater 20 to a condenser 40,
which 1s a jet-condenser of well-known con-
struction. This jet-condenser comprises a
shell or casing 41, into which a pipe 51 is
led, which pipe terminates in a nozzle 53
near the upper portion of the casing 41. The
tall-pipe 42 leads from the bottom of the con-
denser 40 to a tank 43 at a suitable distance
below the jet-condenser. This tank 43 is

50 designates a supply of impure water—-
for example, a stream of acid-water or mine-
water, such as 1s common in mining regions,
and which on account of its various impuri-
ties 1s not adaptable for use as feed-water or
for operating asurface condenser. A circulat-
ing-pump 52 is interposed in the pipe 51 and

erably of a larger diameter than that of the g5
A branch
pipe 35 1s connected to the pipe 32 between

6o
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30

serves the function of carrying this impure 85

water into and through the jet-condenser 40.

46 designates a nozzle in the upper portion
of the jet-condenser, which may be connected
by means of a pipe 45 to an air-pump.

The tail-pipes 22 and 42 are each arranged 9o

to contaln a barometic column of water.
The height of such a column 1s generally esti-
mated at thirty-four feet, but varies, as is
well known, with the altitude and with the
barometric pressure. .

Before proceeding with the description of

the parts in the modification of my invention
shown in Fig. 2 I will describe the operation
of the various apparatus which I have just
pointed out. '

The steam from the exhaust of the engine

10 passes through the pipe 11 and into the
feed-water heater 20. The pump 33 causes
feed-water to circulate through pipe 32 and
to pipe-coil 21. "This operation causes the
temperature of the feed-water to be raised
an< at the same time causes a part of the ex-

| haust steam to be condensed and to flow
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down through the tail-pipe into the feed-wa-
ter tank 30. A part of the feed-water may
be diverted through pipe 35 and led to the
boilers.
small and the parts arranged, as already de-
seribed, so that the top of the barometric
column of water in this pipe does not reach
up into the feed - water heater 20, so that
the surface from which reévaporation of the
feed -water In vacuum may occur is mini-
mized. Itisnotnecessary toconnectthe cir-
culating-pipe 32 to the tail-pipe 22; but it
may be led back directly to the feed-water
tank 30. Itis, however,a matter of economy
and simplification to connect 1t to the tail-
pipe 22, as shown. In this case the lower
portion 22* of the tail-pipe should have a
larger diameter than the upper part. The
remalnder of the steam which passes through
feed-water heater 20 will be led through pipe
14 mto the jet-condenser 40. A stream of
water from the source of supply 50 1s forced
by the pump 52 through pipe 51 and into jet-
condenser 40, condensing the remainder of
the steam and returning with the condensed
steam through the tail-pipe 42 and overflow
44 to the source of supply 50 at a point which
may be farther downstream than the in-
take 51.

It 1s well known that a condenser of this
type will maintain a fairly good wvacuum
without the addition of an air-pump. Al-
though an air-pumpis therefore not necessary,
1t will, however, materially improve the
vacuum. Moreover, it will reduce the head
against which the pump 52 is to work when
the apparatus is first started, and therefore
assist 10 starting the apparatus. For these
reasons then, it 1s often desirable to use an
alr-pump, and when such a pump is used it is
connected by the pipe 45.

It 1s well understood by those versed in the
art that the parts of the apparatus which are
in contact with the acid-water must be con-
structed 1n such a manner that they will not
be corroded. The circulating-pump 52, for
example, may be made of bronze rich in
copper, and the pipe 51, which connects it to
the jet-condenser, may be made of lead or
concrete or of cast-iron lined with wood.
The jet-condenser 40 and the tail-pipe 42 may
be similarly constructed of iron and wood or
other suitable material, which will not be af-
fected by the impurities in the water.

When jet-condensers are used, the con-

densed steam 1s wasted; but by my invention !

a large part of the condensed steam may be
recovered andused overagain. Nopart of the
impure water which would be apt to corrode
the boilers is permitted to mix with and thus
contaminate the feed-water. Neither is any
part of the pure water allowed to waste with
the acid-water. This arrangement has the

further advantages of causing the tempera-

ture of the feed-water to be raised to a high

The area of the tail-pipe 32 ismade |
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temperature and of permitting the large
feed-water tank 30 to be used as a settling-
chamber for solid impurities contained in the
warm feed-water. The amount of water
used 1 the jet-condenser will also be sone-
what less than otherwise necessary.

In the modification shown i Fig. 2 the
feed-water 1s taken from the feed-water {ank
30 and 18 pumped through a circulating-pipe
32* by a pump 33 and 1s led mmto an open
feed-water heater or jet-condenser 60 through
a spraying device 61.  The steam in this case
enters as before through a pipe 11 and con-
nection 13 and i1s partly condensed by con-
tact with the water through the spraying de-
vice 61. It 1s then led through tail-pipe 22
mto the feed-water tank 30. That part of
the steam whichis not condensed in this man-
ner 1s led by a pipe 14 into a second jet-con-
denser 40*, similar to that previously de-
scribed, through which a stream of mmpure
water from a supply 50 is forced by a pump
52 through a pipe 51. This impure water
with the remainder of the condensed steamis

led mto tauk 43 throueh tail-pipe 42 and is

allowed to flow back to the stream or river 50
through overflow-pipe 44. 1If desived, an
alr-pump may be connected at 45, as in the
former case. The feed-water in this case Is
forced by a pump 37 {rom the feed-water
tank 30 to thie boilers through a pipe 35
The operation of this form of my invention is
similar to that already described, except, of
course, that the open feed-water heater or
jet-condenser 60 1s used for the {irst condensa-
tion of the steam nmstead of the closed feed-
water beater 20.

I have described two forms of my inven-
tion for the purpose of showing that it is not
Iimited to any specific construction and ar-
rangement ol parts, and therefore I do not
lmit mysell to those herein shown and de-
scribed.

It 1s important that the parts should he so
arranged that the impure water cannot mix
with the feed-water. For this reason the
jet-condenser 40 m Fig. 1 1s placed consid-
erably below the surface condenser 20, and i
If1g. 2 the two condensers are counected by a
pipe 14* wiien is carried up above hoth of
them 1n the manner shown.

What I clain s

1. In combiration with a steam-engine, an
exhaust therefor, a surface condenser, a jet-
condenser in the exhaust, said jet-condenser
being arranged to be operated by mine-water,
and means for preventing the contamination
of the exipaust-steam by the mine-water.

2. In ccmbination with a steam-engine, an
exhaust therefor, a jet-condenser operated by
mine-water, and means intermediate the ein-
agine and the condenser for condensing and

| recovering a part of the exhaust-steam with-
- out contamination by the mine-water.

3. In combination with a steam-engine, an
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exhaust therefor, a feed-water heater, means

for obtaning a vacuum in said heater, a jet-

condenser cperated by mine-water, and con-
nections between the exhaust, the feed-water
heater and the jet-condenser, said cennec-
fiens betog so arranged as te prevent con-
tamination of the feed-water by the nuue-
water, and means for preventing feed-water
from being wasted with the mine-water.

4. In combinalion with a sleam-engliue, an

exhaust therefor, a surface-condenser cper-

ated by feed-water, a jet-cendenser operated

by mine-water, both of said condernsers being

m the exhaust, means for preventing the
contamiration of the feed-water by the mine-
water, and means for preventing feed-water
from being wasted with the mine-water.

5. 1n combination with a steam-engine, an
exhaust therefor, a jet-condenser operated by
mine-water, a feed-water heater intermediate
the engine and condenser, said feed-water
heater being arranged to condense and re-
cover a part of the exhaust-steam, and means
for preventing the contamination of the re-
covered portion of the exhaust-steam by the
mine-water.

6. In combination with a steam-engine, an

~exhaust therefor, a feed-water tank, a feed-
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water heater above said tank, a tail-pipe be-
tween the feed-water heater and the feed-
water tank, ajet-condenser operated by mine-
water, connection between the exhaust, the
feed-water heater and the condenser, and
means for circulating water between the tank
and the feed-water heater. _

7. In combination with a steam-engine, an
exhaust therefor, a feed-water tank, a feed-
water heater above said tank, a tail-pipe be-
tween the feed-water heater and the feed-wa-
ter tank, a jet-condenser operated by mine-
water, sald jet-condenser being situated at a
lower level than that of the feed-water heater,
a tail-pipe for the condenser, connection be-
tween the exhaust, the feed-water heater and
the cordenser, and means for circulating wa-

ter between the tank and the feed-water

heater.

8. .In combination with a steam-engine, an
exhaust therefor, a feed-water tank, a feed-
water heater above said tank, a tail-pipe ol
small area between the feed-water heater and

the feed-water tank, said tail-pipe arranged

to contain a barometric column of water, a
jet-condenser, a tail-pipe for the condenser,
sald tail-pipe arranged to contain a baromet-
ric column of water, and connections be-
tween the exhaust, the feed-water heater and
the condenser. -

9. In combination with a steam-engine, an
exhaust therefor, a feed-water tank, a feed-
water heater above said tank, a pipe-coil in

‘the feed - water heater, a circulating - pipe

connecting the feed-water tank and the pipe-
coil, a pump in said circulating-pipe, a tail-
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feed-water tank, the upper part of said tail-

pipe having a small area, a connection be-
tween the circulating-pipe and the tail-pipe,

the tail-pipe having a larger area below said
connection, and a barometric column of
water in the tail-pipe. |

10. In combination with a steam-engine,
an exhaust therefor, a feed-water tank, a

- feed-water heater above said tank, a pipe-

coil in the feed-water heater, a circulating-
pipe connecting the feed-water apd the pipe-
coll, a pump in said circulating-pipe, a tail-
pipe between the feed-water heater and the
feed-water tank, the upper part of said tail-
pipe having a small area, a connection be-
tween the circulating-pipe and the tail-pipe,
the tail-pipe having a larger area below said

connection, a barometric column of water 1n

the tail - pipe, a jet-condenser and connec-
tions between the exhaust, the feed - water

‘heater and the condenser.

11. The combination of a steam-engine, a
casing 20*, a pipe 21 within the casing, said

nipe having a branch pipe 35 adapted to be

connected to a boiler, a feed-water tank, con-
nection between the engine and the casing,
means for circulating water between the tank
and the pipe, and means for maintaining a
vacuum in the casing. B

12. The combination of a steam-engine, a
casing, a colled pipe within the casing, a
branch pipe connected with said coiled pipe
and arranged to be connected to a boiler, a
feed-water tank, connection between the en-
oine and the casing, connection between the
casing and the feed-water tank, means for
circulating water between the tank and the
coiled pipe, and means for malntalning a
vacuum 1n the casing.

13. The combination of a steam-engine, a
casing, a pipe within said casing, an inde-
pendent feed-water tank, a jet-condenser,
connection beween the engine and the cas-
ing, connection between the casing and the
jet - condenser, and means for circulating
water between the tank and the pipe.

14. The combination of a steam-engine, a
casing, a pipe within said casing, an inde-
pendent feed-water tank, a jet-condenser,
connection between the engine and the cas-
ing, connection between the casing and the
jet-condenser, means for circulating water
between the tank and the pipe, and a pipe
for draining from the bottom of the casing
into the tank.

15. The combination of a steam-engine, a
feed - water heater, an Independent feed-

water tank, means for circulating water be-

tween the tank and the heater, means for

draining from the bottom of the heater into

the tank, a condenser, and connection be-
tween the heater and condenser.

16. The combination of a steam-engine, a
condenser, a feed-water tank, means for cir-

65 pipe between the feed-water heater and the | culating water between the tank and the con-
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20 culating water between the tank and the con-
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denser, means for diverting a part of said cir-
culating water to a boiler, and means for con-
veying water of condensation from the con-
denser to the tank. _

17. The combination of a steam-engine, a
condenser, a feed-water tank, a pipe passing
through the condenser, means for circulating

water through said pipe between the tank

and the condenser, and a branch pipe con-
nected with said pipe and arranged to divert
a part of the circulating water to a boiler.

18. The combination of a steam-engine, a
condenser, a feed-water tank, means for cir-
culating water between the tank and the con-
denser, and means located between the con-
denser and the tank for diverting a part of
sald circulating water to a boiler.

19. The combination of a steam-engine, a
condenser, a feed-water tank, means for cir-

!
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denser, means for diverting a part of such
circulating water to a boiler, a second con-
denser, connection between the engine and

the first condenser, and connection between

the first and second condensers.

20. The combination of a steam-engine, a
condenser, an independent feed-water tank,
means Yor circulating water between the tanlk
and the condenser, a second condenser, con-
nection between the engine and the first con-
denser, a connection between the first and
second condensers, and means for maintain-
Ing a vacuum in the condensers.

In testimony whereof I have sioned mv

name to this specification in the presence of
two subscribing witnesses.
GUSTAF RENNERFELT.
Witnesses:
Rost. J. MURRAY,
Frepn. H. LaNToN,
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