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This invention relates to a boiler feed water vheating 
apparatus. ' 
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One object of the invention is to produce an improved , 
combination of open heaters and a deaerating heater. 
A further object vis to produce an apparatus of the 

type set form which includes a number of open heaters 
without any pumps between successive heaters’. 
A still further object is to produce an improved appa 

ratus in which the receiver is maintained at substantially 
the same pressure as the boiler, thereby greatly reducing 
the horse power requirements of the boiler feed water 
pumps. " 

A still further object is to produce an improved appa 
ratus of the type set forth in which the conventional feed - 
water by-pass valves are dispensed with. 
A still further object is to produce an improved appa 

ratus in which over-all power plant piping costs are 
drastically reduced. ‘ . l 

A still further object is to produce an improved appa 
ratus in which boiler feed water pump cavitation is elimi 
nated or greatly reduced. 
A still further object is to produce an improved appa 

ratus of compact design whereby the space [needed and 
the building costs are reduced. 
A still further object is to produce an improved appa 

ratus, the component parts of which can be prefabricated 
and hydrostatically tested in the shop so as to minimize 
the'time and labor needed at the place of installation. 
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A still further object is to produce an improved appa» ' 
ratus in which the pressure in condensate receiver 6,’dur 
ing proper and normal operation, is "always higher than 
the pressure in the preceding heater. ‘I 

These and other objects are attained by our invention 
as set forth in the following speci?cation and as shown 
in the accompanying drawings in which: ' 

Figs. 1a and 1b constitute a highly diagrammatic illus 
tration of a boiler feed water heating apparatus embody 
ing the invention, only the barest essentialstbeing shown. 
The apparatus shown includes a number of superim 

posed open heaters 1, 2, 3, 4 and 5, and a boiler ‘feed 
water receiver 6 which are superimposed to form a tower. 
The number of heaters is optional and since,v except as 
pointed out below, the intermediate heaters are identical, 
the structure and operation of only as many of the 
heaters as necessary for understanding the invention will 
be described. - 

Referring to the drawing, 10 designates a pipe which 
leads from ‘the condenser, not shown, to uppermost 
heater 1. The ?ow of condensate into heater 1 is con 
trolled by a diaphragm-operated three-way valve 12. 
Valve 12 is controlled by a “Levetrol” 14, which opens: 
valve 12 whenever the level of condensate in heater 1 
is below a predetermined level. At full load operation 
of the prime mover, such as a turbine, not shown, valve 
12 is full open. Sincef‘Levetrol” 14 is available on the 
market and is disclosed in Patents Nos. 2,356,970 and’ 
2,269,846, and since the manner. in which a “Levetrol” 
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operates a valve is well known and is not claimed “as a 
part of this invention, the structure and operation of this 
level control mechanism are not described. It is deemed 
sul?cient to say that “Levetrol” 14 is operatively con 
nected to valve 12 by suitable impulse transmitting con 
ventional means 16, so that, when the level of condensate 
in heater No. 1 rises to a predetermined level, valve 12 
is actuated in a direction to divert ‘condensate through 
‘by-pass pipe 18 back to the condenser or to a condensate 
storage tank, not shown,‘ and so that, when the level vof 
condensate in heater No. 2 falls to a predetermined level, 
valve 12 is actuated in a direction to permit the ?ow of 
condensate from the condenser into heater No. l. 

Condensate ?owing past valve 12 into pipe 20, falls 
into trough 22 from which it spills over trays 24 at the 
top of uppermost heater 1. Simultaneously, lowest tem 
perature extraction steam from the prime mover is de 
livered through pipe 26 into heater No. 1 where itmixes 
with the condensate spilling over trays 24. Air and 
residual steam are vented ‘through pipe 28 to the con-1 
denser or to the atmosphere. Between heater No. l 
and heater No. 2, there are two, separate, pressure equal 
izing chambers 30 and 32 which are adapted alternately 
to receive condensate from the preceding heater and al 
ternately-to discharge the condensate to the succeeding 
heater. The pressure equalizing chambers between the 
remaining successive heaters are designated with refer 
ence characters 30a and 32a. ‘ , 

As shown, chamber 30 is connected in condensate ?ow 
relation to heater No. l by pipe 34, multi-way valve 36 
and pipe 38, and chamber 32 is connected in condensate 
?ow relation to heater vNo. 1 by pipe 34, valve 36 and - 
pipe 40.’ By this arrangement, in one position of valve 
36, condensate will ?ow into chamber 30 through pipes 
34 and 38 and, in another position of the valve, con 
densate will ?ow into chamber 32 through pipes 34 and 
40. In order to vent residual steam and air from cham 
bers 30 and 32, as these chambers are alternately ?lled 
with condensate, chamber 30 also is connected by pipe 
42 and multi-way valve 36a and pipe 42a to pipe 26, 
which leads to heater No. 1, and chamber 32 is con 
nected‘by pipe 44,=valve 36a and pipe 42a to pipe 26. 
The ?ow of the condensate into chamber 30 is con 

trolled by a “Levetrol” 46_,and the ?ow of condensate 
into chamber 32 is controlled by a “Levetrol” 46a, in 
the following manner: When the level of the condensate 
in chamber 30 rises to a predetermined point, “Levetrol” 
46, which is connected to valve 36 by any suitable means 
47, moves valve, 36 to a position in which it stops the 
?ow of condensate from heater No. 1 to chamber 30 and I > 
to permit condensate to ?ow from chamber 30 through 
pipe 38, through valve 36 and through pipes 48 and 50 
into trough 22a in heater No. 2. When the level of the 
‘condensate in chamber 32 rises to a predetermined point 
“Levetrol” 46a which is operatively connected to valve 
36 by any suitable means 39 moves valve 36 to a posi 
tion to stop the flow of condensate from heater No. l 
to chamber 32 and to permit condensate to How from 
chamber 32 through pipes 40, 48 and 50 to trough 22a 
in heater No.2. Valves 36 and 36a are connected for 
joint operation, by any suitable means 37 in such a man— 
ner that, when “Levetrol” 46 moves valve 36 into a posi 
tion to connect chamber 30 in condensate ?ow relation to 
trough 22a in heater No. 2, valve 36a is moved to a posi 
tion in which steam is admitted through pipe 42, valve 
36a and pipes 52 and 54 into chamber 30. Conversely, 
when chamber 30 is receiving condensate from heater 
No. 1, steam is vented from chamber 30, through pipe‘ 
42, valve 36a and pipes 42a and 26 to heater No. 1. 
Likewise, when chamber 32 is discharging condensate, 
valve 36a is in a position to admit steam into chamber 
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32 through pipes 44, 52 and 54. Since pipe 54 also 
delivers steam to heater No. 2, it follows that the pres— 
sure in chamber 30, or in chamber 32, while‘ either of 
these chambers is discharging condensate, will be equal 
to ‘the pressure in heater No. 2. Because the pressure 
is ‘thus equalized, condensate will flow from chamber '39 
or 32 of heater No. l to heater No. 2 by gravity. 

Heater No. 2 is connected in ?ow condensate relation 
to the equalizing chambers 30a and 32a in heater No. 3 
which are supplied with condensate, and are vented, in l 
the manner above set forth in connection with chambers 
30 and 32. Therefore, this operation will not be de 
scribed in detail. It is, however, pointed out that the 
extraction steam supplied to heater No. 3 is of a higher 
temperature and pressure than that supplied to heater 
No. 2 and so on, for all successive heaters. it is also 
pointed out that, when chamber 36a or 32a is discharg 
ing, the pressure in heater No. 3 is equalized with the 
pressure inv heater No. 2, so that, again, condensate will 
?ow from heater No. 2 to chambers 30a and 32a in ’ 
heater No. 3 ‘by gravity and without any pumps. 

Heater No. 2 is preferably provided with deaerating 
or scrubbing trays 24b and a master control for coordi 
nating the operation of the feed Water heating apparatus 
with the operation of the prime mover. 

This master control includes a “Levetrol” 53 which is 
operatively connected to valve 62 by any suitable means 
59 and which, when the level of the condensate falls to 
the level indicated at 60, opens valve 62 to permit con- _ 
densate to ?ow from a condensate storage tank, not 
shown, through pipe 64 and pipe 59 into heater No. 2. 
Conversely, when the level of the condensate in heater 
No. 2 rises to point 66, Levetrol 58a which is operatively 
connected to valve 68 by any suitable'means 69 opens 
valve 68 to discharge condensate through pipe 70 to a 
storage tank, not shown. Further, heater No. 2, and 
each successive heater, is provided with a “Levetrol” 72, 
which is operatively connected to valve 36 by any suit 
able means 73 and which is operative to throttle thevalve 
if condensate in any particular heater rises and to open 
valve 36 as the level of condensate in said heater falls. 
It ‘will be understood that under maximum load opera 
tion of the prime mover, valves 12 and 36 will both be 
full open. ' ~ 

The relatively low-pressure, low-temperature steam de 
livered to the earlier stages is not appreciably super 
heated and, therefore, its heat can be quite efficiently ex 
tracted by contact with the‘ condensate in open, or direct 
contact, heaters. This is exempli?ed by heaters ll, 2 
and 3 of the present disclosure. On the other hand, 
the superheat, component of superheated steam is most 
e?iciently extracted by means of a desuperheating coil 
submerged in the condensate. This is exempli?ed by de 
superheater 78 which is immersed in the condensate in 
receiver 6 and to which superheated steam is delivered 
through pipe 30 and from which the desuperheated steam 
is delivered by pipe 82, to preceding heater No. 5. By 
this arrangement, the superheat of the steam is e?‘iciently 
transferred to the condensate in the receiver 6 and its 
latent heat is given up in direct contact heater No. 5. 
While we have associated'the desuperheater 78 with re 
ceiver 6 only, it is within the scope of this invention to 
associate ‘additional desuperheaters with any preceding 
stage heater to which appreciably superheated steam is 
admitted. 

Boiler steam, or steam under pressure higher than the 
pressure of the steamadmitted into heater No. 5, or the 
last of the heaters, is admitted, simultaneously, through 
pipe 84 into receiver 6 and into one, or the other, of the 
immediately preceding chambers Etta or 32a. C0nden~ 
sate is delivered from receiver 6, through pipe 76 to. sue 
tion pumps 77 which deliver thecondensate into (boiler 81. 
While We have illustrated a feed water heating apps, 

Iratus which includes a number of heaters superimposed 

xiv , (M 

in the form of a tower, it is obvious that the essential 
features of ‘the invention ‘can be incorporated in other 
systems.- For example, receiver 6 ‘and the pressure 
equalizing chambers immediately thereabove, with or 
without desuperheater '78, can be placed at the beginning, 
at the end, or at any other desired point in a conven~ 
tional system, regardless of the number or ‘arrangement 
of heatersemployed. This eliminates the present prac 
tice of placing the receiver of the storage tank at conj 
siderable elevation above the boiler feed water pumps, 
which has heretofore been necessary tov provide the suc 

. ‘tion head necessary to prevent cavitation, or steam bind 
ing, of ‘the pumps“. Placing the unit which delivers con 
densate to the pumps at a high elevation, involves con 
siderable expense in building the supporting structure as 
well as in piping, and involves some loss of heat. By 
contrast, our receiver 6, and the equalizing chambers 
thereabove, can/be placed at the same level as "the pumps 
thus e?ecting a considerable saving. 
For example, a unit consisting of a heater, such as 

heater No. 1 or heater'No; 2, one set of‘ pressure equaliz 
ing chambers 30 and 3-2, receiver 6, and pipe 84' which 

‘ delivers boiler, or other high pressure steam, to the 
receiver andv tothe equalizing chambers in ‘advance there 
of, will operate ‘to insure a supply of condensate to the 
pumps such as to prevent cavitation, or steam binding, 
even when said unit is placed substantially on the same 
level vas the pump regardless of the nature, or disposition 
or location of the other components of the boiler feed 
water apparatus itself, or of the load on the prime mover 
from which the extraction steam is derived. _ 
From the foregoing it will be seen that, by admitting 

‘ high, and preferably boiler,‘ pressure steam’ into the re 
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ceiver, the horsepower requirement of the condensate 
translating pumps is reduced to that" required to over 
come static pressure and friction thus effecting consid~ 
erable saving in the cost of the original installation as 
well as in the running and maintenance costiof the 
pumps. In conventional constructions, ‘the receiver had 
to be‘ placed thirty feet, more‘ or less, above the pumps 
so as to insure a sufficient net positive suction head; By 
admitting high, or boiler, pressure steam‘ into‘ the re 
ceiver, we can place the receiver at the same’ level as 
the pumps and still insure a su?i'cient net‘ positive‘ sue; 
tion head. This saves‘ construction and piping costs 
which would ibe otherwise needed‘and it improves‘ the 
ef?ciency by reducing thermal losses which would be 
present if the receiver is located at'a great height‘ above 
the pumps. ' ‘ 

In the-absence of a sufficient net positive suction head, 
and when the pumps are Working" at less than‘ full ca? 
paci-ty, the condensate tends to ?ash with resultant cavi 
tation of the pumps. By insuring‘su?icient pressure in 
the receiver, we eliminate the danger of ?ashing and 
cavitation. ' p - 

By the arrangement disclosed which includes equaliz 
ing chambers wand 32, inter-related'valves 36' 'and'36a, 
and “Levetrols” l4 and ‘72, we" insure controlled and‘, 
for practical; purposes, constant ?ow of condensate 
through the system‘ regardless of‘ pressure differentials 
vbetween the various stages. ' p _ 

The construction disclosed‘ is' very ?exible inithat any 
number of heaters and any number of receiversv and de 
superheaters can be combined for‘ best‘ results for any 
given installation depending on the load and on the tem 
peratures and‘ the pressures encountered; _ 
The venting of'steam from chambers 39 and 32, while 

either of them is receiving condensate, facilitates the ?ow 
of condensate int-ov these chambers. and the. admission of 
the same pressure steam into these chambers-and into 
the succeeding heater, while either of these chambers is 
discharging, permits the condensate to ?ow-between .suc-i 
cessiveheaters without the use .of any pumps. 
The arrangement disclosed is capable of operation at 
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all pressures that may be encountered in any practical 
installation. In other words, the system is not limited to 
operation under relatively low pressure, such, for exam 
ple, as the construction disclosed in the Krieg Patent No. 
2,566,732 of September 4, 1955, in which the apparatus 
can operate under a pressure which is a function of static 
pressure of the water legs which seal off successive stages 
from each other. ) 
The use of four-way valves 36 and 36a to control the 

?ow of steam or of condensate into or out of successive 
chambers 30 and 32 effects considerable saving in the 
cost of numerous separate shut off and control valves 
which would otherwise ‘be needed together with the pip 
ing of such valves. 
By using “Levet-rols” 14, 58 and 72, which control 

valves 12, and 68, the demand of the system is antici 
pated and the ?ow of condensate throughout the system 
is automatically regulated accordingly. ' 
The inclusion of receiver 6 and desuperheater 78 

through which superheated steam is passed before it goes 
into the preceding heater increases the e?iciency of the 
installation. 

While it is true that a pump is used to transfer con 
densate from the receiver into the boiler, the fact re 
mains that the condensate moves from heaterv No. 1 to 
the receiver without the use of any pumps. 
What we claim is: 
1. An apparatus for heating feed water of a boiler, 

said apparatus including a ?rst open-type heater, con 
trolled means fordelivering condensate to be heated to 
said ?rst heater, means for admitting extraction steam 
to said ?rst heater, means in said ?rst heater for inti 
mately intermingling said steam and said condensate, a 
second open-type heater, a ?rst pressure-equalizing cham~ 
ber interposed between said ?rst. heater and said second 
heater, a second pressure equalizing chamber interposed 
between said ?rst heater and said second heater, means for 
admitting the same pressure steam into said second heater 
and said ?rst pressure equalizing chamber for equalizing 
the pressure between said ?rst pressure equalizing cham 
ber and said second heater during the flow of condensate 
from said ?rst pressure equalizing chamber to said second 
heater, means for admitting the same pressure steam into 
said second heater and said second pressure equalizing 
chamber for equalizing the pressure between said second 
pressure equalizing chamber and said second ‘heater dur 
ing the ?ow of condensate from said second pressure 
equilizing chamber to said second heater, a control means 
for alternately connecting, ?rstly, said ?rst pressure equal 
izing chamber in condensate receiving relation to said 
?rst heater and _ venting said ?rst pressure equalizing 
chamber into said ?rst heater, while placing said second 
heater in condensate receiving relation to said second 
pressure equalizing chamber and admitting the same pres 
sure extraction steam into said second heater and said 
second pressure equalizing chamber, and then, secondly, 
interchanging these conditions by connecting said second 
pressure equalizing chamber in condensate receiving re 
lation to said ?rst heater, venting said pressure equaliz 
ing chamber into said ?rst heater while placing said 
second heater in condensate receiving relation to said 
?rst pressure equalizing chamber, and admitting the same 
pressure extraction steam into said second heater and 
said ?rst pressure equalizing chamber during the flow of 
condensate from said ?rst heater to said second pressure 
equalizing chamber, whereby condensate ?ows from said 
?rst heater alternately to said pressure equalizing cham 

' bers and from said pressure equalizing chambers alter 
nately to said second heater by gravity. , ' 

2. The structure recited in claim 1 in which said‘ con— 
trol means comprises two multiway valves, the ?rst of said 
valves serving to place either of said pressure equalizing 
chambers in condensate ?ow relation with either of said 
heaters, and the second of said valves serving to place 
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6 
either of said pressure equalizing chambers in steam ?ow 
relation with'either of said heaters and with different 
sources of extraction steam. 

3. The structure recited in claim 1 and a valve for 
controlling the ?ow of condensate into said ?rst heater, 
and means responsive to the level of the condensate in 
said ?rst heater for operating said valve in response to 
the level of the condensate in said ?rst heater to regulate 
?ow of condensate into, or from, said chambers. 

4. The structure recited in claim 1, and a liquid level 
responsive device in said second heater, a condensate dis— 
charge pipe leading from said second heater, a valve for 
controlling said discharge pipe, and means connecting 
said valve to said level responsive device whereby said 
valve is opened to discharge condensate from said second 
heater when the condensate level in said second heater 
reaches a predetermined level. 

5. The structure recited in claim 1 and a liquid level 
responsive device in said second heater, a valve connected 
to a source of condensate to the second heater and to said 
chambers, and means operatively connecting said liquid 
level responsive device to said valve, whereby said valve 
is opened to permit additional condensate to ?ow directly 
into said second heater whenever the level of the con 
densate in said second heater falls below a predetermined 
point. ' . 

6. A multistage apparatus for heating condensate prior 
to its re-introduction into a boiler containing steam under 
pressure of a ?rst, relatively high order, said apparatus 
including a plurality of superimposed heaters, control 
means for admitting condensate at least to the uppermost 
or" said heaters, a ?rst chamber and a second chamber 
located between successive heaters, means selectively and 
alternately connecting either of said chambers in con 
densate ?ow relation with a preceding, and with a suc 
ceeding, heater, means for admitting steam under progres 
sively increasing pressures into successive heaters and 
alternately into the ?rst and second chambers preceding 
the respective heaters simultaneously, the highest pres 
sure steam admitted simultaneously into any of said 
heaters being less than the pressure of said ?rst order, 
means in each heater for intimately intermingling the 
steam and the condensate, a receiver, means for admitting 
steam into said receiver and, alternately, into the im 
mediately preceding ?rst and second chambers, the pres 
sure of this steam being of a second order which is higher 
than the highest pressure of the steam admitted into any 
of said heaters, and means alternately connecting ‘said 
last mentioned chambers in condensate ?ow relation with 
the receiver whereby the condensate will ?ow from said 
last mentioned chambers into said receiver by gravity. 

7. The structure recited in claim 6 in which the steam 
admitted into said receiver is under pressure substantially 
equal to the pressure of the steam in said boiler. 

8. A multi-stage condensate heating apparatus includ~ 
ing a plurality of superimposed open heaters, ‘a ?rst valve 
connected to a source of condensate and to the upper 
most of said heaters, a second valve connected to a lower 
heater and to said source of condensate, a third valve 
connected to a lower heater and to said source of, con 
densate, a ?rst liquid level responsive device associated 
with said uppermost heater and said ?rst valve and op 
erable to open, or to close, the ?rst valve according to 
the level of condensate in said uppermost heater, a second 
liquid level responsive device associated with a lower 
heater and with said second valve and operable to open 
said second valve only when the liquid level in said lower: 
heater falls below a given value, to admit additional con— 
densate into said lower heater, and a third liquid level 
responsive device associated with‘a lower heater and with 
said third valve and operable to open said third valve to 
discharge condensate from said apparatus only when the 
level of the condensate in said lower heater rises to a 
predetermined point. . ' 

'9. In combination, a boiler, and an apparatus for heat— 
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ing condensate prior to its reintroduction into a boiler, 
said apparatus including an open heater adapted to re 
ceive condensate to be heated, a condensate receiver, 
means conducting the heated condensate from said heater 
to said receiver, a desuperheater immersed in the conden 
sate in the receiver, means for delivering superheated 
steam into said desuperheater, means for conducting the 
desuperheated steam into said heater and means forin: 
troducing steam into the receiver under a pressure sub 
stantially equal to the pressure in the boiler to reduce l 
the power needed to translate condensate from the receiver 
into the boiler. 

10. In combination, a boiler, a heater, means deliver 
ing condensate to said heater, means delivering extrac 
tion steam to said heater, means in said heater for inti 
mately intermingling said steam and said condensate to 
heat the latter, a receiver, means for delivering the heated 
condensate to said receiver, a pressure equalizing cham 
ber between said heater and said receiver, a pump for 
translating the condensate from said receiver to said 
boiler, and means for delivering boiler pressure steam 
simultaneously to said pressure equalizing chamber and 
to ‘said receiver to prevent ?ashing of said condensate 
and consequent cavitation of said pump and to reduce the 
horse power requirement of said pump. 

11. A condensate heater including an open heater, con 
trolled means for delivering condensate to said heater, a 
?rst pressure-equalizing chamber located below said 

,‘ heater, a second pressure equalizing chamber located be 
‘ low said heater, a ?rst multiway valve connected to said 
heater and to said pressure equalizing chambers and mov 
able to a ?rst position in which one pressure equalizing 
chamber is connected in condensate receiving relation to 
said heater while the other. chamber is connected in con 
densate discharging position, and a second multiway valve 
also connected to said pressure equalizing chambers and 
to a source of extraction steam, said second valve being 
movable to a corresponding ?rst position where said ?rst 
pressure equalizing chamber is connected in venting rela 
tion to said heater While the second pressure equalizing 
chamber is supplied with steam from said source, said 
multiway valves being movable to second positions in 
which the condensate receiving and the venting relations 
of said ?rst chamber, and the condensate discharging and 
extraction steam receiving relations of said second cham 
ber are interchanged. 

12. In combination, a boiler, a heater, means deliver 
ing condensate to said heater, means delivering extraction 
steam to said heater, means in said heater for intimate 
ly intermingling said steam and said condensate to heat " 
the latter, a receiver, means for delivering the heated 
condensate to said receiver, a pump for translating the 
condensate from said receiver to said boiler, means for 
delivering steam under pressure higher than the pressure 
of the extraction steam and higher than atmospheric pres- " 
sure to said receiver to prevent ?ashing of said water and 
consequent cavitation of said pump and to reduce the 
horse power requirements of said pump, and a desuper 
heater in said receiver, means for supplying superheated 
steam to said desuperheater, and means for delivering the 
desuperheated steam to said heater. 

13. A condensate heating and pumplessly translating 
apparatus including a plurality of superimposed heaters, 
means for admitting condensate to be heated to said 
heaters, ?rst and second pressure equalizing chambers be 
tween successive heaters, means admitting extraction 
steam of successively increasing pressure to said heaters 
with the lowest pressure extraction steam delivered to the 
uppermost of said heaters, means in each of said heaters 
for intimately intermingling the steam and the conden 
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sate in said heater, a receiver below the lowermost of 
said heaters, ?rst and second pressure equalizing cham 
bers between said receiver and said lowermost heater, a 
plurality of ?rst control means for alternately venting 
all of said ?rst pressure equalizing chambers, but not 
necessarily simultaneously, and then venting all of said 
corresponding second pressure equalizing chambers, but 
not necessarily simultaneously, and a plurality of second 
control means for alternately, and in the same order, 
connecting all of said heaters and said receiver in con 
densate ?ow relation to the ?rst of their related pressure 
equalizing chambers immediately thereabove, but not 
necessarily simultaneously, and then connecting all of said 
heaters and said receiver in condensate ?ow relation with 
the second of their related pressure equalizing chambers 
immediately thereabove, but not‘nec'essarily simultaneous 
ly, whereby condensate ?ows by gravity from the upper~ 
most to the lowermost heater and from the lowermost 
eater to said receiver. 
14, The structure recited in claim 13 and means for 

delivering steam under pressure higher than the pressure 
delivered to the lowermost of said heaters to said receiver 
and, alternately, to the pressure equalizing chambers im 
mediately thereabove. 

15. The structure recited in claim 13, and a desuper 
heater immersed in the condensate in said receiver, means 
for admitting superheated steam to said desuperheater, 
and means for leading the desuperheated steam from said 
superheater to a heater above said receiver. 

16. A condensate heating and pumplessly translating 
apparatus including at least one heater, means admitting 
steam to said heater, means in said heater for intimately 
intermingling the steam and the condensate, ?rst and sec~ 
0nd pressure equalizing chambers, a ?rst control means 
for alternately venting said ?rst and said second cham 
bers to said heater, a second control means for alternately 
connecting said ?rst and second chambers in condensate 
receiving relation to said heater in the same order in 
which, and at the same time as, said chambers are vented, 
a receiver, means alternately connecting said chambers in 
condensate discharge relation to said receiver, means for 
admitting steam to said chambers, alternately, and in the 
same order in which said chambers are connected in con 
densate ?ow relation to said, receiver, and means for 
removing the condensate from said receiver. 

17. Apparatus for heating, and for pumplessly trans— 
l'ating a liquid, said apparatus including at least one 
heater, a receiver therehelow, means for delivering liquid 
to be heated to said heater, a pair of pressure equalizing 
chambers intermediate said heaterand said receiver, a 
?rst valve means for connecting one of said chambers in 
liquid receiving relation to said heater while connecting 
the other of said chambers in liquid discharge relation to 
said receiver, and a second valve means admitting steam 
into said chambers alternately to expel the liquid there 
from at the time that these chambers are in liquid dis 
charge condition and venting said steam alternately from 
said chambers to said heater when these chambers are 
in liquid receiving condition and means in said heater for 
intimately intermingling said steam with the liquid in said 
heater. ‘ 
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