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SPECIFICATION forming part of Letters' Patent Né. 414,018, dated November 5, 1889.

1889, Serial No, 298,258, (Nomodel) Patented in Germany November 6, 1886, Nos. 39,345 and

Application filed January 81, |
40,160, June &, 1887, No, 41,480, and August b, 1388, No, 46,467,

| The steam to be condensed enters through
the pipe B into the lower part of the body of 5o
the condenser C, in the upper part of which
the cooling-water is forced through the pipes
N F D Q by means of the ccld-water pump
M, so that the said water will flow against the
rising steam. The air-pump L draws the alr 53
from the upper part of the condenser, satd
part being the coldest. By reason of the lat-
ter cirecumstance the steam in the mixture of
oas there prevailing—that is to say, mixture
of air and steam—will be condensed already, 60
with the exception of only quite a trifling re-
mainder, so that the dry-air pump L will
draw off nearly pure air, instead of drawing
off unnecessarily stean.. The volume of the
said pump may, therefore, be the smallest 63
and the power required for working the same
the least possible. The water falling in the
form of cascades into the lower part of the
condenser will be heated to the temperature
of the steam entering the latter. The cool- 7o
ing-water thus being made use of with the
best possible results, can therefore be em-
ployed in the smallest quantities possible, so
that for this reason the cold-water pump M
may likewise be of the smallest dimensions 73
‘possible and will require but little working
power. There is another reasoun for such
minimal power being necessary for operating
the said pump, which will be explained pres-
ently. The heated water leaves the conden- 8o

To all whom it ay concerm:

Be it known that I, FRANZ JOSEPH W EISS,
of the city of Basle, in the canton of Basle
and Republic of Switzerland, have invented

s acertainnew and useful Improvementin Con-
densers, (For which I have obtained Letters
Patent in Germany, No. 39,345 and No. 40,160,
dated November 6, 1886, No. 41,430, dated
June 5,1887, and No. 46,467, dated Aungust 5,

o 1888,)of which the following is a specification,
reference being had to the aceompanying
drawings, and to the letters of reference
marked thereon. |

~ This invention relates to an improvement

15 in condensers, and more particularly to that
type of condensers known as “counter-stream
condensers:” and the objects of my invention
are to attain the highest possible results by
employing the smallest possible means—that

20 is to say, first, the least possible consumption
of cooling-water by reason of the counter-
stream principle adopted; second, the small-
est possible air and cold-water pump, like-
wise by reason of the counter-stream prinei-

¢ ple; third, the least possible work for effect-
ing the condensation, partly likewise as a re- |
sult of the counter-stream principle employed
and partly by reason of the novel mode of
feeding the cold water to the condenser,which

30 results in obtaining permanently the full sue-
tion-power of the latter; fourth, i{he most en-
ergetic condensation of the vapors by keeping
away from the condensing -chamber proper | Ser through a waste-pipe A, measuring at
the air having been absorbed in the cooling- | least thirty-three feet in height and empty-

35 water; fifth, the most nniform operation of | ing below the water-level.
the condenser by obviating or preventing the The cold-water pump forces its water
dropping of the water, drawing empty the.} through pipe N into a vessel open at the top §;
cold-water receptacle, forcing over water into

_ and consisting below of a wide pipe ¥ and
the air-pump,and the returning flow of water above of a narrow tube or pipe I/, extending
4o into the steam-feeding pipe. |

, from the latter and.open at the top. Herein-
In the accompanying drawings, illustrating

after I shall refer to this partof apparatusas

the improved means by which the above-men- | the “vessel I.” go
tioned results are obtained, Figure 1 1s an The condenser draws its water automati-

~ ideal vertical section of my improved con- | cally from the vessel F through the pipes D

15 densing plant; Fig. 2, a horizontal transverse and Q, and it is evident that the water-level
section of the upper part of the body of the | m n will at times adjust itself automatically
condenser; and Fig. 5,8 modification herein- | below the upper water-level® w to an extent ox

after referred to.

| corresponding tothe vacuum atthe time pre-
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valling in the condenser. The cold-water |
pump, therefore, need not liftits water to the -

full height /’+A', butneed toliftitonly tothe
least necessary height A% for the reason that
the full suction-power of the condenser is al-
ways made use of, which fact constitutes the
other reason forthe minimal amount of power
required for the said pump, as hereinbefore

referred to. | |

In order to prevent the condenser from ever
drawing empty the vessel I, it is necessary
that the point at which the suction-pipe T
enters the lower part of the said vessel should
be for at least the height of the water-barom-
eter (that is, about thirty-four feet) below the
upper water-level v ww—thatis to say, the ver-
tical distance b” should be equal to at least
30.9 feet. When so arranged, in case of the
cold-water pump M failing once to feed water

to the intermediate vessel T, the latter could |

not be drawn empty, the result in such case
being simply that a column of water would
remain hanging motionless within the suection-
pipe D. On the other hand,if the condenser
should have  lost temporarily its suection
power — as, for instance, in the case of its
having become hot—then it would drop or
let fall its water, and in such event a common
condenser intended to draw its water auto-

matically would never become operative again

- byitself. Inthepresentcaseif the condenser
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has become hot, and for this reason has
dropped 1its water while air-pump L and
cold-water pump M are continuingto do their
work, the water-level will rise in the pipe F
and then in thetube It, as well as in the pipe
D, until it reaches the upper partof the con-
denser, (for which reason the tube F’ will
have to extend beyond the top of the latter,)
when the cooling-water will flow spontane-
ously into the condenser, thus cooling the

latter and. causing a condensation again of

the vapors entering through pipe B, while
the vacuum increases. The water-level m n
descends of its own accord, and the cold-wa-

téer pump M will have to lift its water only to

the normal height 2" again, while before the
water was to be raised temporarily by the
said pump M to the greater height A°+AL
Sineé the cold-water pump should be en-
abled to lift the water to different heights

without changing its speed, such pump must

be a piston or similar pamp and not a cen-
trifugal pump. | |
A controlling device—suchas a cock, valve,
throttle-valve, &e.—for controlling the quan-
tity of cooling-water admitted must not be

~applied in the feed-conduit for the cold wa-

ter, since such appliance would at once bring
to nothing that object of thisinvention which

- congists in attaining a minimal amount of

power for working the cold-water pump. Any
change in the quantity of the cold water ad-
mitted is to be caused only by the pump M

- 1tself, either by changing thespeed, or, in the

case of piston-pumps, also the stroke of the
latter.
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The pipe N enters the intermediate vessel
I a short distance above the lower end of the
pipe D, so that air introduced or leaking into
the cold-water pump or its suction-pipes can-

not be taken off with the cooling-water into -

the condcnser, but is bound to part in the

shape of bubbles from said water within the -

vessel I and to escape into the atmosphere
through the tube F’, open at the top.

It will happen in the use of condensers of
this type that water will flow back into the

steam-feeding pipe and thereby cause dis-

turbances, notwithstanding the fact that the

75

80

waste-pipe A has been made considerably

longer than the height of the water-barome-

ter 0, or about thirty-four feet. Suech occur-

rence will be due to the vertical fluctuations
of the column of waste water suspended or

floating within the pipe A, and these fluctu-
ations may be broughton by any influences—
as, for instance, by small changes in the
pressure prevailing in the condenser, it being

known to anybody that the mercury-column.

of a common barometer will be caused to
fluctuate up and down in case of the latter
being knocked against or moved but a little.

I obviate such fluctuations of the water in
y 95

the pipe A by arranging in the latter at an
sultable point thereof, preferably near the
lower end of the same, a back-pressure clack
or check valve K. In case of there beingnow

a tendency for vertical fluctuations to set in,

the check-valve, although allowing the in-
creased quantity of water toleave the pipe at

90

100

the fluctuation in the downward direction,

will close at the starting-upward fluctuation,
and thus prevent the said fluctuation taking
place.
tions are avoided in the waste-pipe A, the

By these means disturbing fluctua-

105

water-level @ ¥ remains tranquil, the quan-

tity of water leaving the pipe A equals the.

quantity entering the same simultaneously,
and no water can flow back into the pipe B.
Since thus the water-level 2 y of the running-

off warm water is made to remain tranquil,
1t 18 evident that there can never be an oc-

casion for any part of this said warm waste
water being drawn into the dry-air pump L
through the pipe E connecting with the top
of the condenser. Should it nevertheless hap-

11O

11§

pen that the dry-air pump L would draw wa-

ter through the pipe E, such water could be
fresh water only entered near the top—that

18 to say, cooling - water entered in a cold
state—in contradistinction to the waste wa-
ter running off in a warm state below; but

such cold water entering would have the
same disturbing effect as hot water drawn
into the pipe E, since the pump L has been

constructed not.to transmit water (that is,

liquids,) but to draw gases only, (that is, air
and some steam.) Thedrawing of such.cold

water into the air-pipe E, and through the
latter into the air-pump L, could be due to
two causes—that is to say: o

. 16 is possible that the column of water
suspended in the suction-pipe D be caused

125
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to fluctuate in a vertical direction, (the same | reduced air-pressure.) Now, if the cooling-wa-

&

as this has been set forth hereinbefore in re- | ter,or,;in other words, the said emulsion of air
spect of the column of water in the pipe A,) | and water, is introduced directly into the con-
and that in consequence of such fluctuation | denser through the pipeD, thenit may easily 7c
¢ in an upward direction the quantity of wa- | occur that the bubbling or boiling up of said
ter entering the upper part of the condenser | water will continue upward as high as the
be increased to such an extent as to prevent | pipe E, in which case the air-pump L would
the water (in spite of applying large sectional | again draw in water. In orderto avoid this,
areas) from falling down fast enough, and | I do not introduce the cooling-water from the 73
1o thus to cause the said water to fill up the | suction-pipe D into the condenser C direct,
upper part of the condenser until its level | but let it enter first a space G, which I propose
reaches the pipe E, when the air-pump L will | hereinafter to term “air-separator,” and which
commence drawing it off. Vertical fluctua- | is closed on all sides, except where 1t connects
 tions of this sort setting in within the suc- | with the body of the condenser C by means 3o
13 tion-pipe D are prevented, the same as de- | of the pipes Q and P. The upper end of the
seribed with reference to the waste-pipe A, | pipe Q is arranged below the upper water-
by arranging an automatic check or back- | level » w within the condenser and air-sep-
pressure valve K’ somewhere within the said | arator, so that a trap or water-closing 1is
suction-pipe, preferably near the lower end | formed, preventing the air contained in the 33
20 of the same, said valve closing at the com- | upper part of the air-separator G from enter-
mencement of the return motion of the col- | ing the condenser through the pipe Q. The
umn of suction-water thrown upward by the | pipe D extends within the air-separator up
fluctuation. The said valve closing thus pre- { to near or somewhat above the upper edge ot
vents the threatening downward fluctuation | pipe Q. Thus it is evident that the bub- 9o
:z and thereby the subsequent upward fluctna- | bling or boiling up of the water or the liber-
tion which would have followed the former. | ating of the absorbed air will now take place
By the arrangement, as described, of the two | entirely within the air-sgeparator G, and
check or back-action valves K and K’, whose | that only water freed of air will enter the
funections may be compared - best to those of | condenser through the pipe Q. Such water 95
30 pawls, all and any fluctuation of the water | will not boil up any more within the con-
| within the condenser not intended and not | denser, so that there is no occasion for the
controllable from the outside is avoided— | air-pump to draw in water from the latter.
or, in other words, the non-desired actions of | The air liberated in the air-separator G en-
the masses of the “wviribus vivis,” or “live | ters the condenser through the upper pipe P, 100
35 forces,” contained in the moving water-col- | and is thence sucked off by the (dry) air-
umns are prevented by the said valves from | pump L. The water that may have -been
setting in. | - | taken along from the air-separator through
b. The other possible reason that may ac- | pipe P will fall down in the upper part of
count for drawing over into the air-pump | the condenser, the said pipe being arranged ros
10 cooling-water entered the condenserin a fresh | to this end in an inclined position, so that it
state, consists in the bubbling or boiling up | serves, moreover, as a ‘“water - separator.”
of the said cooling-water conducted directly | Supposing,now,the condenser were provided
and immediately into the condenser through | only with the devices so far deseribed, then
thesuction-pipe D,said water containing, like | the air set free within the air-separator G, 110
45 any water in its native state, a considerable | and before that, having been absorbed in the
quantity of atmospheric air absorbed therein. | water, would enter the spaceof the condenser
As the water rises in pipe D, the pressure | direct through the pipe P, increase consider-
bearing thereon will decrease the more the | ably the amount of air there already con-
water gets tothe top, and quite near the top | tained, and either having leaked in or being 113
o itis only the much-reduced pressure (that is, | introduced with the steam through pipe B,
the “vacuum”) prevailing within the con- | and thus deteriorate the process of conden-
denser that bears upon the said water. The | sation, it being a known fact that the pres-
consequence thereof will be that while the | ence of air (or non-condensable gases) will
water is rising in thepipe D the air absorbed | always be a drawback to condensation, and 1zo
sz therein willbesetfreeinanincreased measure | that the more the more air is present, for the
in the form of bubbles, said bubbles increas- | reason that the said air will surround and
ing in number toward above, so that there | protect with an insulating-jacket the mole-
will not be a compact quantity of water, but | cules of steam intended to become condensed
an emulsion of air and water bubbling or boil- | by the contact with the cooling-water. 125
6o ing up violently,escaping at the upper end of In order to prevent from entering the act-
the pipe D. (Ifor thesake of explanation at- | ual space of condensation, at least that
tention may be drawn to the well-known fact, | amount of air which has been absorbed 1o the
according to which a glass of water placed | cooling-water and constitutes the largest por-
underneath the recipient of an air-pump will | tion of the air impairing the condensation, I-130
63 likewise boil up or bubble violently by reason | have made an additional arrangement, so -

of the absorbed air beingliberated under the i that none but the very small amotinf of air
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leaking in or entering with the steam will be ‘f ing the cooling-water to boil up—-thnt is to

plesent in the said space. To this end I
have arranged in the uppeéer part 6f the con-

denser an 1nVelted box or dome J, diving
with the edge of its open lower end. in the

water Wlthln the condenser, so that fresh cool- |

mg-water is free to enter the latter under-
neath the said edge of the dome J, while the
alr above the latter cannot any more pene-
trate 1into the space of condensation proper,
but 1s removed directly to the air-pump L
through the pipe E. The dome J must not
be closed above, since in such case air leak-
ing into the lower part of the condenser
wonld force its way through underneath the
lower edge of the dome into the space above
the 1EL1JL61, and by doing so would cause again
a boiling up of the wnter to be avoided.
For this reason I have provided the upper
side of the dome J with a small opening con-
necting with a tube R, preferably bent down

 near its upper end, said tube permitting the

sald air from the lower part of the condenser
to pass into the upper part, while air is pre-
vented from returning in the opposite direc-
tion, since there i1s always a current in an
upward direction prevailing in the tube R
for the time of the air-pump being in opera-
tion.

It will be understood that the specific
means for carrying into effect my invention
allow of being modified in many respects

without departing from the nature of my said
invention, which consists, as will have been-

seen, in providing forfreeing the water from
its air before theformer enters the condenser

and preventlnﬂ‘ the air which has been ab-

sorbed in the said water from entering the
actual space of condensation. FKig. 3 of the

drawings gives an 1nstance of one of such

modifications. The cooling-water rising in
the suction-pipe D does not in this instance
enter the condenser C directly, but is intro-
duced preliminarily into an air-separator G
in a manner similar to that described with
Theair
liberated in the alr-separator is not though,
as in the formerinstance, allowed to pass into
the upper part of the condenser but 1s .con-
ducted through a pi pe P’ into a sepamte spe-
cial water- separatm ', communicating near
its lower end with the air-separator G by
means of a pipe Q’, the air borne along with

‘the steam or having leaked into the con-
denser C being conducted by means of the

tube I’ into the upper part of the air-separator
(&, whence it passes, together with the ab-
sorbed air there liberated, into the water-sep-
arator G, through pipe P’ and is drawn off
by the air-pump L 131110110*11 pipe K.

I wish it to be d1stmcﬂy understood that I
do not confine myself to the Speclﬁc arrange-

ment of apparatus as illustrated in the ac-
companying drawings, and that the nature of
my invention embraces any condensing ap-

say, to be freed of its contained airin a space
separated by a water-closing from tlie space,

of condensation proper and for preventing
the air from being drawn off by the air-pump

from a pointof the condenser orof thiespaces

communicating with the latter, lying directly

~and 1mmediately above thesaldspace, where-

in the boiling up of the cooling-water takes
place, and from passing to the said pump un-
less 1t has passed first some suitable water-
separator.

Having thus desembed my 111Vent10n whatl

claim as new, and desire to secure by Lettel*
Patent, is— |

1. In a condenser, the combination, with a
cooling-water condmt of a vessel eonnected

with the conduit between the latter and the

condenserand having an upwardly-extending

tube open at its top for the escape of atmos-
sald vessel and for

phere from the water in
the rise of water therein if the condenserdrops
1ts water, substantially as desecribed.

2. In Condenser% the combination, with the

cooling-water condnlt of an au-sepamton to

free the COOIing-Water of the absorbed air by
passing the water through said separator be-
fore 1ts entrance into the condenser, substan-
tially as and for the purposes specified..

3. In condensers, the combination, with the
-cooling-water conduit, of an air-separator to

free the coohnn*-wa,tw of its absorbed air by

passing the water through said separator be-
and a
water-closing between the latter and the air-
separator, Subqtantmlly as and for the pur-

fore 1ts entrance into the condenser,

poses specified.

4. In condensers, the Lomblna’rmn with the
cooling-water conduit, of an nlr-sepamtor to
free the eoohnw-water of its absorbed air by
passing the water through said separator Dbe-
fore its entrance into the condenser, a water-

closing between the latter and the air-sepa-

rator, and a water-separator, snbsta,ntlcblly as
and for the purposes specified.

5. In condensers, the combination, with the-

cooling-water conduit, of an air-separator to
free the cooling-water of its absorbed air by
passing the water through said separator be-

fore its entrance into the condenser, a con-

necting-pipe between the latter and the upper

part of theair-separator,and a dome J within

the upper part of the condenser, constructed

and arranged substantially as and for the

purposes Spe(nﬁed

6. In condensers, the eomblnmtlon with the

cooling-water conduit, of an au‘f-sepnra,tor a1-

| ranged in the suction-conduit between the

condenser and the air-pump and receiving

In condensers, the combination, W1th the'

coohnf-watel eondmt of an nn-separatornr-'
ranged in the suetion-conduit ‘between the

paratus wherein provis‘ion 1S macde for allow- | condenser and theair-pumpand receiving the
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‘the cooling-water before its entrance into the
condenser substantially as and for the pur-
'poses 5peelﬁed

130
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cooling-water before itsentrance into the con-
‘ denser, and a water-separator G/, substan-
tially as and for the purposes speelﬁed

8. In condensers, the pipes containing the
columns of waste water and of suctmn—water
in combination with the check or back-actmn
valves, substantially as and for the purposes
snecified.

|
}

In testlmon} whereof ] havesigned myname
to this specification in the presence of two 1o
subscribing witnesses.

FRANZ J OQ-FPH W’EIQ‘S

Witnesses:
GEORGE GIFFORD,
CHS. A. RICHTER.
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