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To all whom it may CONCEPN: o
Beit known that I, AXEL H. HELANDER, a
citizen of the United States, residing at Phila-
delphia, in the county of ‘Philadelphia, State
of Pennsylvania, have invented an Improve-

~ment in Condensers, of which the following,

taken in connection with the acecompanying
drawings, is a full and clear specification.
My invention relates to improvements in

condensers for condensing steam and other

vapors whereby the quantity of water re-

‘quired for said condensation is reduced to a

minimum. - S R

Generally stated, there are two typés of
condensers, the one known as “‘surface con-
densers” and the other as ‘‘jet-condensers.”
There are also two types of jet-condensers,
theone known as ‘‘ wet-air-pump condensers”

and the other as ““dry-air-pump condensers.”
My invention is particularly applicable to the

lattertype, wherein the steam to be conderised
is brought into actual contact with the water

e .

ated drawn away by an air-pump. =~
- As usually constructed jet-condensers are

for-condensation and the air and vapor liber-

- not provided with any device for regulating
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~ tained at or nearly at the theoretical vacuum

the vacuum in keeping with the quantity and
temperature of water for condensation and

the steam tobe condensed. Foragiven vacu-
um the quantity of water for condensation
will vary with the temperature of said water
and the quantity of steam to be condensed.
If the quantity of water for condensation is

too much, there is a waste
pumping of said water. . L
The object of my invention is to provide de-

Qf power in the

vices whereby the condenser may be so regu-

lated that for the quantity of steam to be con-
densed and for the temperature of the water

for condensation the vacuum produced by

the condensation of said steam may be main-

- with the minimum quantity of water. I at-

__ lliary machinery. Fig. 2is a section of the
- 50 vacuum-tank on a larger scale. Figs. 3 and
- 4showsections, respectively, on lines A B and |

tain these results by means of the apparatas |
1llustrated in the accompanying drawings, in’
- which— LT

Figure 1 is-a sectign through a condenser

plant, showing the condenser-tower with anx-

the overflow from hot-well V.

E———

| C D of Fig. 2. Figs. 5 and 6 show a differ-

ent arrangement of valves. o N
. Similar characters refer to similar parts
throughout the several views. =~ |

~ Referring to Fig. 1, A is thé pipe for lead-
ing the exhaust-steam from the engines to the
condenser vessel B, having tail-pipe M. Ves-
sel'B may be made circular, rectangular, or
6o

of any shape. The water for condensation
of ‘the steam conveyed by pipe A is taken

55.

from any source L by pipe D and pump C '

and discharged into condensing vessel B at

I through the medium of pipe E.” N, O, and

P are deflecting-plates located within con-
densing vessel B, forming pans and intended

to distribute the water. & is an air-pump

connected by pipe H to the air-tight vacuum-
tank I, which is in turn connected to the top

of condensing vessel Bat K by pipe J. Qs
a valve-controlling connection between vacu-

‘um-tank I and pipe D through pipe S. R is

a valve-controlling connection between vacu-

70

unm-tank I and the atmosphere and operated

by the motion of valve Q through rod T.

75

Valves Q and R are shown in larger scale in
Fig. 2. A valve U controls communication

¥ F.T

The action of the water within coudensmg
vessel B and tail-pipe M when introduced into

condensing vessel B by pipe E is as follows:
“I'he water overflows the pan formed by de-

flecting-plates N and passes into pan formed

| by plates O.  The latter pan is perforated on

its sides and bottom, and a portion of the

water passes out through these perforations

between the atmosphere and pipe J. Visa
tank or hot-well at the footof M, and X is
R 80

and the remainder overflows the edges. The

former water passes in turn to tail-pipe M

and the latter water to the pan formed by

the plates P, whence it overflows into tail-

pipe M. As is evident, the water is divided
into relatively-small volumes and is brought
intointimate contact with the steatpj,;_egtel*ing

condensing vessel B by pipe’A.”

Theoperation of myinvention is as follows:

| Assuming that water is being discharged into

90.
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condensing vessel B by pipe E and the steam

is being discharged into condensing vessel B

1'00

by pipe A, when the volume and tempera-
ture of the water bears a proper. proportion




............................................................................................................................................................................
.......................................................................................................................................................................................................................................................................................................................................................

to the quenhty of steam introduced,
~ evident that said steam will be eondensed;_
and the combined volume of water for econ-
‘densation and the water of condensation pass
into tail-pipe M, thence into hot-well- 'V, and

~+ being formed in the meantime in eondensmﬂ';___
R vessel B and tail-pipe M and the air and vapor.

liberated in condensing vessel B being re-
moved by the action of pump G threucrh pipe
J, vacuum- -chamber I, and pipe H. Aecord-_..=
ing as the vacuum is greater or less so will

10

o ,.-.-.'-._-the levell2 of waterin tail-pipe M behigheror |
It isa well-known factthatthe hlgher-;
the temperature of the water for condensa--
~ tionthegreaterthe quantity of Waterrequlred'-
- to preduce any given vacuum, the quantity
-~ of steam remaining the same..
~ - known that the nearer the quantlty of water

20
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o owill: ‘vaporize the water entering at F through
- pipe E. Assuming the latter eondltmn con-
_ densing vessel B W()llld be filled with vepor}-
which, would be drawn away from condens-
ing vessel B bhreuo*h pipe J at K by the ac-
;'1:1011 of the air-pump G creating a vacuum.

.. 4

thence away throuwh overflow X, a vacuum

lower.

......

for condensation approaches the theoretical
" -the greater the quantity of vapor liberated.
This vapor is removed from the condensing

at the same time to remove |
densing vessel Bany air that mey enter Wlth |
“the water.” .
As elready explamed 1t ig deelrable that:_
for agiventemperature of waterfor eondensa.-{- |
~tion and a given quantity of steam the mini-
mum_quantity of water necessary to ereate
"~ the desired vacuum be employed The theo-_-
~ retical quantity is that which is just suffi-
- cient-to create the desired vacuum, and it'is
: -:_ewdent that if the quantity of weter sup-:

vessel B by air-pump G, said pump serving

‘entering eondensmﬂ' vessel B through pipe A

- in pipe H, vacuum- -chamber I, and pipe J.

- This vapor in passing through pipe J and
vacuum-chamber I would be eondensed to a
~ considerable extent, owing to the cold sur-
 faces_of pipe J and vacuum-chamber I, the
- water formed by said condensation bemfr ac-

- ..eumulated in the bottom of vacuum- eha,mber'-
I. Now the assumed condition means that
‘the. quantity of water for condensation is too. |
small for the vacuum to be maintained,.
o -Wherees it would besufficient for a less vacu- | -
~ um

45
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Therefore when the assumed condition

prevalls it is evident that if we can automat-
ically reduce the vacuum the condition will
~be overcome.
- water. aeeumulates in the bottem of vacuum-
_chamber I. By referring to Fig. 2 there will

‘As last stated, the condensed

be seen a hollow air-tight sphere or valve. Q,
“having-its seat. W on the extension of plpe

8 Va,lve Q is. connected to valve R by ste

‘or rod. T, said valve R having a. cylmdrlcal*
.- middle portlen fitting inside of cylindrieal |
X, the latter having a seat 100 for the.-
upper portion -of valve R. The lower portion

; Of valve R 1s tapered or comecml as mdlcated. 1t enters tank I a,t the top, whlle H 18 the plpe._- ' |

6 5 ‘casing:

-----

1is so adjusted that a
Tt is also well .

from the con-.

vertically a

-.-atmesphere. :

_- 654,-é3'3 -

it is T Z are trmdee du eetmcr the lme of movement

of valve Q and brou'ﬂht tefrether at 200 to

form a guide for rod T As the water accu-

.mulates in vacuum-chamber I the float-valve

Q is raised, thus raising valve R and admit-
‘ting air to vacuum- chamber I, whereby the
“vacuunm is reduced and also a,llowmcr the ac-
‘cumulated water in vacuum-chamber I to be
drawn away thro ugh pipe S by the action of
~the pump C. me the foregoing itis evident
‘that valve Q acts asan automatic regulator to
_mamtem the vacuum at; nearly the theoretleal

oint for the quantity and temperature of

The object and aim of theapparatus bEIH‘T

to use the least possible quantity of. Water
for .condensation, there will be under -ordi-
nary conditions a certam amount of vapor in
condensing vessel B, which vapor is removed
by the action of pum p G. This vapor con-
denses in vacuum-chamber I, and it is-there-
plied is less than the theoretical the steam

75
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water forcondensation suppliedand thequan-
‘tity of steam to be condensed. Inother words,
if the speed of the air- pump and water- -pumps,
-slight ‘decrease in the
-tqu‘a,nmty of water for cendensa,tlon and a
| slight increage in the quantity of vapor: re-
‘moved from B will result in the action of valve
! Q and a consequent reduction in vacuum we
know. that the quantlty of water supplied to
the condenser approaches very nearly the
‘theoretical quantity of water for the particu-
lar temperature at which the water enters the
| condenser and. the partwular quanmty of -
;Stea.m to:be condensed. -

90
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OO

fore desirable that valve Q open before valve -

R, so that the condensed vapor due to ordi-
‘nary conditions may be removed without low-
~ering the vacuum by the opening of valve R.
_When the vapor increases beyond the. desir-
‘able point, the. quantity of condensed vapor
‘in I increases and the valve R should open,
‘thus reducing the vaeuum, and coneequently-
‘the amiount of vapor liberated.
meet the foregoing reqmrelnents, the lower
'--portlon of Valve R is made tapered.or conieal,
as indicated, Whe’a_f'el':r,j;r thevalve R may move
a certain distance before open-

ing is made to. the atmosphere.

In order. to

‘In the ar-
rangement shown the latter epeumﬂ' will not

be made until the valve R is raised to a

point where the tepered p‘n‘t of R 1‘1ses abeve
‘seat 100, |

Under eefta,m eondltlons it mwht be 1mpos-

‘sible to run the air-pump G slow enough to
take onlythe requisite qu anhty of vaporaway
from condensing vessel B. - To meet this con-
| dition, a valve U is prowded in pipe J, which
‘may be opened to suit- reqmrements and
~wherebya portion of therequirement of pump
| & is taken from the atmosphere and the re-
_.memder from condensing vessel B.. -

Figs. 5-and 6 show anetherarranfrement of

.”ta,nk T and valves controlling eommumcatmn
| between tank I and the suetlon -pipe. D of
~pump C. ‘and between. the tank I and the
rmngement pipe J

- In this. .

1C5
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Ieadmw to air- pump G. A hollow ball or | for Supplylnﬂ‘ the water for condensation to

Sphere 10 acts as a float and rises or falls as

the water rises or falls in the bottom of I.

Sphere 19 is attached to a lever 11. , supported
by posts 16 and pivoted by pin 17.

21 are ﬂ'mdes for rod 19. Air-inlet valve 24
controls opening 25,leading from the atmos-

phere to tank T, and is connected torod 19 by
The operatmn of this arrangement

pin 23,
is as follows: When water aceumu]atea in
the bottom of I, the float 10 rises, thus raising

- valve 12 and a,llowmn' the water to be drawn

20

away from tank T b}, the suetion of pump
C. Owing to slot 20 valve 24 is not moved
until d,fter the valve 12 has been opened.
When pin 18 reaches the bottom of slot 20

and sphere 10 continues to rise, valve 24 is

- opened through the medium of rod 19 and

25

air is admltted to tank I through opening 25.
olot 20 may be omitted and connection be-
tween lever 11 and rod 19 made by pin 18,

~ passing through a hole of about equal size

3.0

with ‘18 in the end of rod 19.

same time.

.. valves both valves are operated by one float.

It 18 evident, however that a separate float
- may be attaehed to each valve and the oper-

_40

ation of the one thus made 1ndependent of

“the other.
I do not limit my invention Lo any particu-
~lar form or design of condenser vessel, tml-

pipe, or other accessories thereto.
I do not limit my invention to any particu-

Jarform of whatIterm the ¢ vacuum-tank ” I,
provided only that it shall be air-tight.,
I do not-limit my invention to any particu-
lar design or number of valves within said.
vacuum-tank, provided only

that they are
caused to opelate by the rise and fall of the

~accumulated water in said tank.

50

- by the suction of the p
pump may be provided for this purpose or

I do notlimit my invention to method de-',
- seribed -and illustrated for removing the ac-

cumulated water in the ‘bottom of the tank
pumps.

- any other device may be used.

55

By the term ‘‘condensing vessel” I mean

the vessel or chamber B in. whlch the steam
to be condensed and the water for condensa-
“tion are brought into contact without limita-
~tion as to sha,pe dlmensmns, or interior ar-

o rangement.

| .60

I prefer to call the Vaeuum tank I the
‘vacuum-chamber.” -
- I wish it understood that any fom:a. of alr

-- pump may be used.-and, furtherg that: any?
‘other device instead of an air-pump may be
-employed, provided only tllat 16 creates the

necessary vacuum in tank I,

‘the'condenser may be used.
ter will flow into the condenser vessel with-
out the infervention of a pump, the lattel
‘may be omitted.

Having fully described my invention, what
I claim, and desne to cover by Lettels Pa,t---
ent, 1s-—- !

Water-
outlet valve 12 controls the. opening 26 lead-
 ing to pipe S, and is supported from lever 11
- by pins 14 and 15 and rod 13. Pin18 ispro-
~vided on the opposite end of lever 11 from
10, working in glot 20 in the end of rod 19.

In this case
valves 12 and 24 may be made to open at the
In the foregoing-described ar-
- rangement of water- outlet and air-inlet:

A separate

1. Inacond enser, the combmamon of a Con-
densmﬂ' vessel, means for delivering the va-
por to be condensed and the water for con-

densation to said condensing vessel, a con--
nection between said eondensmo' Vessel and
‘a vacuum-chamber within whmh chamber a
vacuum 18 maintained by suitable means, a
| water-outlet opening or openings in said
chamber through which water accumulated

in said chamber ‘passes out of said chamber,

an air-inlet opening or openings in said cha,m-
ber through Wthh air is admitted into said

Where the wa-

75 .
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chamber, a valve or valves controlling said

'water-outlet opening or openings &nd oper-

ated by the rise and fall of the water accu-

g0
mulated in said chamber and a valve or valves |

controlling said air-inlet opening or openings

~and opemted by the rise and fall of the Wa,ter --

accumulated in said chamber. |
- 2. The combination of a condensmﬂ' vessel
a, Vaeuum—chdmbel connected thelewmh and

an air-inlet tosaid vacuum-chamberautomat-

95

ically controlled by the level of the water in

said vacuum-chamber.
8. The combination of a condensmﬂ* vessel

I0O

a vacuum-chamber connected theremth and ,

an air-inlet to said vacuum-chamber con-
trolled by movement of a water valvein said
“vacuum-chamber.

4, The combination of a condenqmﬁ' vessel,

a Vacuuin- -chamber connected thelemth an'

air-inlet to said vacuum-chamber controlled
by the level of the water in said vacuum-

+ chamber and g second air-inlet to sald eham-
ber from the atmosphere.

9. T'he combination of a eondensmﬂ* vessel,
a water-pump connected with said vessel a

vacuum-chamber connected with said Vesse]
an air-pump connected with said vacuum-
chamber and an automatically-oper ated air-

mlet to said vacuum-chamber. |
6. The combination of a, condensmﬂ' vessel

105

IIO

115

a water-pump connected with said Vessel a' '

vacuum-chamber connected with said vessel

{ an air-pump connected with said vacuum-

120

chamber and an air-inlet to said vacuum-

chamber automatically operated by the levell
of the water in said chamber.

7. The combpination of a condensing vessel
a Watelnpump connected with said vessel

| Vacuum chamber connected mth sald Vessel

) chamber and a water-outlet f01 sald vacu- -
| um-chamber, a valve for said outlet which
valve automatleally controls the admlssum of
-air to the vacuum-chamber. - |

a 125
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8. The combination of a condensing vessel
-a.vacuum -chamber connected theremth a

1 wish 1L understood that any fGl m of pump 1 water outlet fm smd_ meuum-chambm anair:




inlet to said chamber, a valve for said air-in- | ssud 1nlet and connectlons from smd ﬁoat to 10
let and a valve for said water-outlet, which | both of said valves. |
valve by a progressive movement ﬁrst opens |  In testimony whereof 1 have hereunto set

~ the water-outlet and then the air-inlet. my ha,nd thls 2”(1 day of J anuary, A.D. 1900

5 9. The combination ofacondensmfrvessel o
~a vacuum- chamber connected theremth al | AXFL H HELANDER

- water-outlet tosaid vacuum-chamber, a.valve--_ Wltnesses. L
for said outlet, a float in said chamber, an L. K. LOCHMAN
mr-mlet to sald vacunru chamber a mlve for,.. I G BAYLEY
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