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To all whom tt mmay concerm:

Be it known that I, AxXeL H. HELANDER, of
Preblo, Pueblo county, Colorado, have in-
vented a new and useful Steam-Condenser, of
which the following is a full, clear, and exact
description, reference being had to the accom-

panying drawings, forming part of this speci-

fication, 1n Whlch——-—- ~

Figure 1 is an elevation, partly in vertical
section, showing my 1mp10ved condenser; and
Fig. 2 1s a similar view showing a modlﬁed
construction.

The purpose of my invention is to reduce
the quantity of water required for condensa-
tion of steam and other vapors to a minimum.
- There are two types of condensers, the one
lmown as ‘surface condensers” and the other
as ‘jet-condensers.” = There are also two

types of jet- condensers, the one known as

"wet-air -pump” condensers and the other as

“drv-alr-pump” condensers. My invention
1S particularly applicable to the latter type,
wherein the steam to be condensed is brought
into actual contact with the water, and the
air and vapor liberated are drawn away by an
alr-pump.

As usually constructed jet-condensers are
not provided with any device for regulating
the vacuum in keeping with the quantity and
temperature of water employed for condensa-
tion and the steam to be condensed. For a
oiven vacuum the quantity of water for con-
densation will vary with the temperature of
the water and the quantity of steam to be
condensed. If too much water 1s used for

condensation, power is wasted in pumping 1t.

The object of my invention is to provide
devices whereby the condenser may be so
regulated that for the quantity of steam to be
condensed and for the temperature of the wa-
ter for condensation the vacuum produced by
the condensation of the steam may be main-
tained at or nearly at the theoretical vacuum
with the minimum quantity of water. 1 at-
tain these results by means of the apparatus

“illustrated in the accompanying drawings.
In Fig. 1, 2 is a pipe for leading the ex- |
. cordingly as the vacuum 1s meftter or less so-

haust- ste.:ml from the engine to the condensel

" vessel 3, and 4 1s the tail-pipe of said vessel.

The vessel 8 may be of any desired shape.
The water by which the steam from the pipe
2 is condensed is taken from a well 5 by a
pipe 6 and pump 7 and is discharged into the

condensing vessel 3 at § th[‘OUO‘h a pipe 9.

10, 11, and 12 are deflecting plates Or pans

located within the condensmo' vessel 3 and in-
tended to distribute the water. .13 1s an alr-
pump connected by a pipe 14 to a vacuum-
ticht air-separator 15, which 1n turn 1s con-
nected to the top of the condensing vessel 3
at 16 by a pipe 17 and is connected to the well
5 by a tail-pipe 23. Fresh cold water comes
into the well 18 through a pipe 19 and passes
through an openmfr 20 into the well 5. The
hot water is discharged from the vessel 3
through the tail-pipe 4 into the hot-well 21
and ﬂows thence through a pipe 22 to the
sewer. After the water has been introduced
into the condensing vessel 3 by the pipe 9 it
overflows the deflecting-pans 10 and passes
into.the pan 11, which is perforated on.its
sides and bottom so that a portion of the wa-

ter passes thr ouo'h these perforations to the

tail-pipe 4, and the remainder overflows the
edges and falls upon the pan 12, whence 1t
overflows into the tail- -pipe 4. The water is
thus divided into relatively small streams and
is brought into intimate contact with the steam
entering the condensing Vessel 3 from the
pipe 2.

The operation is as follows: When water 1s
being discharged into the condensing vessel 3
by the pipe 9 and the steam 1s dischar ged into
it from the pipe2, if the volume and tempera-
ture of the water bear a proper proportion
to the quantity of steam introduced the steam
will be condensed, and the combined body of
water which has been used for condensation
and the condensed steam will pass into the
tail-pipe 4, thence into the hot-well 21, and
thence tl1r0u0'11 the overflow 22 intothe sewer,
a vacuum bemﬂ formed in the meantime 1In

‘the condensing ,Vessel 3 and the air and vapor

liberated therein being removed by the air-
pump 13 through the pipes 17 and 14. Ac-
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vacuum will decrease.

will the water-levels @ 4 and ¢ d in the tail-
pipes 4 and 23 be higherorlower. The higher
the temperature of the water used for con-
densing the steam the greater the quantity of
water required to produce a vacuum of given
degree, the quantity of steam remaining the
same. The more nearly the quantity of wa-
ter for condensation is reduced to the theo-
retical requirement the greater will be the
quantity of water-vapor liberated in the con-
densing vessel. This vapor is removed from
the condensing vessel 9 by an air-pump 13,
which also removes any air that may enter
the condensing vessel with the water.
quantity of water injected for the purpose of
condensing a given amount of steam is too
small, 1t will be heated and vaporized consid-
erably in the vessel 3, and the pressure and
volume of the surplus vapors will increase in
the top of the vessel, or, in other words, the
These vapors will bhe
drawn by the air-pump into the separating ves-
sel 15, where the steam will condense on the
cold surfaces of said vessel and only air will
pass through the pipe 14 to the air-pnmp 18.
The condensed steam in the vessel 15 is dis-
charged through the pipe 23 to the well 5.
It 1s well known that for the same quantity
of cooling-water and the same condition of
steam the lower the temperature of the in-
jected cooling-water the less quantity of air
and non-condensable vapors will be freed, and
the. higher the temperature of the injected
water the greater quantity of such air and
vapors will be freed. With every change in
the amount of injected water entering the
vessel 3 through the pipe 9 and also with
every change in the amount of steam enter-
ing the vessel 3 through the pipe 2 a corre-
sponding increase or decrease of the vacuum
in the vessel will occur, and consequently the
alr-pump will displace too little or too much
air. If the air-pump is not able to extract
all the air from the vessel 3, the absolute pres-
sure 1n sald vessel will increase, which means
that the vacuum will decrease. If the ca-
pacity of the air-pump is too large, such a
surplus vacaum may be formed in the sepa-
rating vessel 15 that a mixture of vapor, air,
and water may be drawn over through the
pipe 17 into the vessel 15. If this condition
exists, 1t shows that the vacuum produced is
too-great for the quantity of condensing-wa-
ter, although the quantity of water injected
would be sufficient with less vacuum. There-
fore the assumed condition can be overcome
if the vacuum can be reduced. I reduce the
vacuum automatically by bringing water of
higher temperature into the vessel 3, as I will
now describe. As already stated. the con-

densed water in the separatine vessel 15 ac-
cumulates through the tail-pipe 23 in the well
5, and 1n that well (preferably close to the
outlet of the tail-pipe 28) is located the suc-
65 tion end 24 of the pipe 6, which leads to the .

If the |
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condenser-pump 7. Under ordinary condi-

tions a very small amount of hot water is
discharged through the pipe 23, the neces-

sary amount ot water required by the pump
being drawn from the well 18 through the
opening 20. The wells 18 and 5 are on the
same level. As soon as water in larger
quantities is thrown over to the separat-

1ng vessel 15 and partial condensation takes

place therein most of the hot water dis-
charged through the pipe 23 will be drawn by
the pump 7 through the pipe 6 and delivered
through the pipe 9 into the vessel 8. This
heated water increasing the volume of air
and vapor set free will diminish the vacuum
in the vessel 3, restoring equilibrium and caus-
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Ing the entire condensation of steam to take

place in the vessel 3, from which the water and
condensed steam will be discharged through
the tail-pipe 4 into the hot-well 21. Under
certain conditions it might be impossible to
run the air-pump 13 slowly enough to take
only the requisite quantity of vaporaway from
the condensing vessel 3. To meet this condi-
tion, a valve 25 is provided in the pipe 14,
which may be opened as required to cause a
portion of the air for the pump 13 to be taken
from the atmosphere and the remainder from
the condensing vessel 3. The object of the
apparatus being to use the least possible quan-
tity of water for condensation, there will be
under ordinary conditions a certain amount
of condensable vapor in the condensing vessel
3, which 1s removed by the pump 13. The
most-of this condensable vapor will be con-

densed in the separating vessel 15; but all non-

condensable vapors (air) will be removed
through the pipe 14 to the atmosphere. Un-
der ordinary conditions the amount of water
cdischarged through the tail-pipe 23 is small
and will not substantially increase the tem-
perature of the water in the well 5. As soon
as condensation to a large extent takes place
1n the vessel 15 and a considerable amount of
hot water is discharged through the pipe 23
into the well 5 the temperature of the water
therein will increase. The pump 7 takes the
necessary condensing - water through the
strainer 24 near the discharge-opening of the
pipe 23 and forces it through pipes 6 and 9 to
the condensing vessel 3. This hot water will
decrease the vacuum in the condensing vessel
3, as above deseribed. .

Fig. 2 shows a like combination of con-
densing vessel 3, cold-water pump 7. and air-
pump 13. The difference from the arrange-
ment shown in Fig. 1 consists in the omission
of the well 5 and the direct connection of the
tail-pipe 23 to the suction-pipe 6 of the cold-
water pump 7, whereby all hot water which
accumulates in the separating vessel 15 above
the level ¢ d will be delivered by the pump 7
into the condenser vessel 3, thereby reducing
the vacuum therein.

In the apparatus above described the mech-
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arating-chamber to the inlet of the pump, |
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anism operates automatically to change the ac-
tion of the condenser from a parallel-current
operation to counter-current operation by in-
troducing hot water into the condensing-cham-
ber with the cold water introduced for the
purpose of condensing the steam. The means
by which this is accomplished may be varied
in many ways without departing from my 1n-
vention, since

What I claim 1s—

1. Steam-condensing apparatuscomprising
a condensing vessel, and means for automatic-
ally regulating the condensation by introduc-
ing heated water into the condensing-cham-
ber:; substantially as described.

9. Steam-condensing apparatus comprising
a condensing vessel, an air-exhausting pump,
and means for automatically Introducing
heated water into the condensing vessel for
decreasing the vacuum therein; substantially
as described.

3. Steam-condensing apparatus comprising
a condensing vessel, a water-supply pump dis-
charging water thereinto and having connec-
tion with a cold-water supply, a separating-
chamber, and a passage leading from the sep-

3

whereby the temperature of the water sup-
plied to the condensing-chamber is automatic-
ally controlled by the accumulation of hot
water in the separating-chamber; substan-
tially as described.

30

4. Steam-condensing apparatus comprising

a condensing vessel, means for discharging
cold water thereinto, a separating-chamber,
and means for discharging the hot water from
the separating-chamber into the condensing-
chamber, whereby the temperature of the wa-
ter supplied to the condensing-chamber 1s au-
tomatically controlled by the accumulation of
hot water in the separating-chamber; substan-
tially as described. | |

5. The combination of a condensing vessel
3. a drain-pipe 4, a separating-chamber 15,
an exhaust-pump 13, a cold-water - supply
pump 7, and means conducting the water of
condensation from the chamber 15 to the wa-
ter-supply pump; substantially as described.

In testimony whereof I have hereunto set

my hand.
' il A. H. HELANDER.
Witnesses: B

A. L. Benz,
HARRY RAVEN.
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