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Be it known that I, Nicorar H, HmLER, a

citizen’ of the United States of America, and
a resident .of Carbondale, county of Lacka-

wanna, State of Pennsylvania, have invented
a certain new -and useful Method of Evap-

~ oration and Apparatus Therefor, of which

19

the following is a specification.

My invention relates to a method of evap-
oration and apparatus therefor, and 1s par-
ticularly intended for the production of pure
distilled water such as 1s desired for the

- making of artificial ice, but is also appli-

‘15

cable to the production:.of drinking water-

on shipboard and elsewhere, where purifi-

~ cation of water by distillation is desired,

20

~also for the distillation of other liquids.

My invention is particularly applicable

for. uses in connection with absorption re-
frigeration apparatus, and comprises a com-

bination of distillation apparatus and ab-
sorption. refrigeration apparatus, wherein

. steam formed in the apparatus is supplied

 to the heated coils of the generator of the

25 absorption .apparatus, the condensate  from

- said coils being passed to the feed water

30

35

40
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" supplying feed water to the boiler from

- which steam for the operation of the evap-

iy I
CIt

heater of the distillation. apparatus and
there mingled with water from other sources.

The invention herein described embodies
improvements on the method of and appa-

ratus for evaporation, set forth in my ap-.
plication filed Feb, 20, 1909, Sr. No. 479,049,

wherein T have shown an evaporator sup-

plying steam to the coils of the generator
of an -absorption -refrigeration apparatus |
and to the auxiliaries of such refrigeration

apparatus, together with means for supple-

-menting such steam supply, when- desired,

by steam from a main steam line, the water

condensed in the feed water heater and in-

the coils of the said generator being collected

and used for ice making or for other pur-

poses for which pure water is desired. In

‘the apparatus herein described a similar ar-

rangement of apparatus is employed, and to

obtain further economy in the use of steam,

I employ a progressive feed water heater for

orator and for the main steam line is ob-
tained, water being heated in this feed water

heater, not only by steam from said boiler,
but also by water condensed in' the evap-

orator and absorption apparitus generator

and which is at a temperature higher than ;
it need be for supply to the reboiler of the ! reboiler. - . -

}

z
|

1n described.

gppziratus. I thereby effect notable economy

in the use of steam in the apparatus.

As a method, my invention comprises.

evaporation of water into steam of a pres-
sure sultable for operating pumps etc., by

exchange of heat with steam derived from
a-primary source of steam supply (such as

60

a boiler) and by condensation of the steam -

from such primary source of supply; the
supply of steam, produced by such exchange,

65

to pumps and other auxiliaries of the ap-

parﬁtus; the supply of the exhaust from
SuC
colls of the generator of an absorption re-

pumps or auxiliaries to the heating

frigeration apparatus or other user of low

pressure steam; the supply of the water of -
condensation from such generator, and the
water formed by condensation of steam from -

the primary source of supply, to appro-
ﬁmate portions of a progressive feed water

75

eater; the supply of water of somewhat

lower temperature than the water so sup-

plied, from the feed water heater to the.

reboiler or other point to which purified

80
water 1s to be dehivered; the further heating -

of water in the feed water heater by steam,

and the supply of hot water by said feed

water heater to the primary steam generator.
As an apparatus, my invention comprises

combinations of apparatus whereby the proc-

ess above referred to may be carried out.

« The objects of my 1nvention are, to purify

water by evaporation and condensation, with

a very small consumption of steam, or other

source of heat supply, and with simple, com-
pact, reliable and relatively inexpensive ap-
paratus of standard types; and to make the

-auppardtus as simple and Inexpensive as pos-

sible.

In the ‘accom*pa.ﬁying. drawing I 1llustrate

85

90

95

diagrammatically apparatus embodying my -

invention, and adapted for carrying out the

method of evaporation and purification here-

In said drawing, 1 designates a boilér or

other suitable source of steam which, for the

purposes of this specification, may be termed
high pressure steam; 2 designates an evapo-

rator; 3-the generator of an absorption re-

100

105

frigeration apparatus; 4 a hot well, from .

which the water to be purified is. taken; 5,

a feed pump; 6 and 7, auxiliaries of the ab- -

sorption refrigeration apparatus; 8, a feed

water heater; 9 and 10, traps through which

water is supplied to the reboiler; and 11, a

110
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_Other parts of the ai).para'tus, such as
pipes, valves, etc., will be referred to from

time to time, in describing the operation of
the apparatus, in carrying out the method

above refe‘r_recf. to. ° - -

In carrying out the said method, water is
drawn from the hot well, 4, by the feed
pump 5, through a pipe 12, and 1s delivered
through a pipe 13 into the colder or entrance
portion of the feed water heater 8. Steam
of high pressure passes from boiler 1,
through a main steam line 14, into the hot or

- exit end of the feed water heater 8, the

15

. condults of this heater, in opposite direc-

290

water to be heated and the stéam or water to
do the heating, flowing through separate

tions, the steam being finally condensed

therein. The water heated in this feed |
water heater passes, through a pipe 15, to the |

boiler 1, and through a pipe 16 to the evapo-

~ rating chamber 17 of the evaporator 2.

25

30

35

40
- being connected at its lower end to pipe 13

Steam to operate this evaporator is sup-
plied from the main steam line 14, by a pipe

18 corinectéd to the heating chamber 19 of |

the evaporitor 2. Steam produced in the
evaporator passes, through a pipe 20, to the

feed pump 5, and auxiliaries 6 and 7, serv- |

ing to operate said pump and auxiliaries,

the exhaust steam from said pump and

auxiliaries passing through a pipe 21 to the
colls of the generator 3 of the absorption

refrigeration apparatus. The water con-

densed in the coils of said generator passes

‘through a pipe 22 and trap 9, into an inter- |

mediate section 24 of the feed water heater
8. I have shown said feed water heater as
composed of sections 23, 24, 25 and 26, each

composed of a plurality of pipe sections con-

nected in series, a sihgle feed water pipe 27
passing 1n ‘series through these sections, and

and at the other end to pipe 15. A con-

~ tinuous double pipe heater, {(a type well

435

o0

-89

60

69

known 1n the art of feed water heaters),
would be in a broad sense an equivalent of
the sectional feed water heater illustrated.

The water condensed in the: chamber: 19 of

the evaporator 2 passes through a pipe 28
and trap 10, into another intermediate sec-
tion 25 of the feed water heater 8, and the
water condensed in section 26 of the feed

~water heater passes through a pipe 38 into

the same trap 10 and so into heater section
25. Valves 29 and 30, controlled by floats
of traps 9 and 10, respectively, control the

passage of water from heater sections 24 and

25, through a pipe 31, into reboiler 11; and

‘the gas-freed water from this reboiler passes
through pipe 32 into the lowermost section,.

23, of 'the feed water heater, and thence out
through a pipe 33. Ifrom this it will be
seen that the feed water, 1in passing through
the pipe 27 of the feed water heater 8, 1s

heated progressively by exchange of heat

]

a | 955,085
ture. It will bé-héated,' ﬁrst,'in' section 23,

by water from the reboiler, having a tem-
perature of say 210 de.grees-ﬁ‘ahrenhei%‘? (i.e.,

a temperature somewhat less than the boil-
ing point of water at atmospheric pressure) ;
1t will be heated next, in section 24, by water
from the generator 3, having a temperature
of say

evaporator 2, having a temperature of say

n section 26, by steam from line 14, having
a temperature of say 350 degrees ¥.

I am aware that it has been proposed here-
80
rators, the water evaporated in each but the
last Qf € series being condensed in the next -

tofore to distil water in a succession of evapo-

267 degrees f‘ahrenhfeit; 1t -will be-
heated next in section 25 by water from the
79
350 degrees K. ; and 1t will be heated, finally,

70

of the series, the succession of evaporators .

béing operated with a considerable drop in

pressure in passing from one evaporator. to

the néxt; the water condensed in the several

85

evaporators being collected in a common
pipe line and thence passed through a heat =

exchanger, wherein such water imparts heat -
I 90
boiler as feed ‘water.. In such a system, the

to incoming raw water thence supplied to a

water condensed in the several evaporators
will naturally be at a higher temperature in

each but the last evaporator than in the
evaporator or'evaporators operated at lower

pressure; yet the condensates from these va-

95 .

rious evaporators, notwithstanding their dif-- -

ferent temperatures (in most cases above the
boiling point of water at atmospheric pres--
- sure) are mingled in a common collecting

10u.

line and passed through a single heat ex-~
changer. It necessarily follows that there is -
much re€vaporation in this collecting line,

and muych loss of heat and of purified water
for thig reason, and: that the water cannot be
deliver . d to the heat exchanger at above 212

degrees If. (the last evaporator of the series

105

being operated, of course, at about atmos- ..

| pheric pressure), and that the incoming

water cannot be heatad to more than 212 de-
grees I'. But 1n the apparatus illustrated

and described herein, since the feed water

heater is connected separately to the several
sources of supply of heating fluid of differ-
ent temperatures, and since these different

110

113

connéctions are to different parts of the feed

~water heater, the incoming feed water may

be heated to nearly the temperature of the

steam in the boiler 1, and without loss of

L}

heat by unnecessary evaporation.

A numerical example will serve to make

120

still clearer the important gain in economy

due to this invention. Supposing the pres--

sure 1n boiler 1 to be 120 1bs. per square inch,
the steam in line 14 will have a temperature
of about 350 degrees F., and the condensate
discharged from chamber 19 of the evapo-
rator and section.26 of the feed water heater
will have about the same temperature.

124

from fluids of progressively highe;-' tempera- | There will be some drop iIn pressure from 130
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the steam hine 14 to the secondary steany line | pure water supplied, in proportion to the

200, so that the pressure in said hime may be.
The exhaust steam

supposed to be 90 bs.
from the pump & and auxiliaries 6 and 7

will have a pressure of say 25 b« and the

v I ’ .
water condensed 1n the coils of generator 3
atid supplied to section 24 of the feed water
heater will have a temperature of about 267

. *The water from the reboiler will have

about a temperature of 210 degrees I'. -The

water in each of sections 24, 25 and 20 of the |

eater 1s kept under pressure while 1n one-or
the other of those sections, since the con-

struction of traps 9 and 10 1s such as to. per-.
‘mit no steqa to enter the pipes leading from

them. Since the evaporator 2 may not sup-
ply all of the steam required by line 20, a
reducing valve 34 1s provided to permit regu-

lated passage of steam from hine 14 to hine

20

30

35

40

45

60

6o

20; and since the exhaust from pump 5 and
auxiliaries 6 and 7 may- not be suffictent for
the operation of generator 3, a reducing

valve 35 15 provided to permit regulated

passage of steam from line 20 to line 21,
For supplying 100 1bs. of water at the re-
botler, the steam consumption, at the pres-

sures assumed above, will be about as fol-

lows :—!

Jave steam to heater sec-

tion 26+ ____ 7.0 lbs.

Live steam to evapo- ,
rator & _ . __________ 0 32.4 7
Live steam, line 14 to -
lme 20 . ______.._ 9281 7

Total live steam __ 68.1 °

Thé exhaust steam supplied by pump 5 !

and auxtharies 6 and 7 to the generator will

amount to about 31.9 lbs. Section 26 of the -

heater 8, and the evaporator 2, will together,
therefore, supply to the pipe 31 about 40 lbs.
of water, which will have been cooled 1n the
heater from about 350 If. to about 240 F.;

and ‘generator 3 will supply to section 24 of
the heater, and so to pipe 31, about 60 lbs. of -

water (28.1 plus 31.9) which will have been
cooled In the heater to about 178 F.; so that
the mean temperature of the water supplied
by pipe 31 to the reboiler will be about-215
F.—a temperature just about sufficiently
higher than the boiling point of water at at-
mospheric pressure to permit the reboiling

necessary to drivé ofl gases remaming in the

witer when it reaches the reboiler. Theré 1s
1lso some waste . the reboiler, due to the

necessary outflow of some water through the

skimmer with which such rebotlers are cus-
tommarily provided (indicated diagrammatie-
ally at 36.) Placing this loss and the loss
by evaporation from the rebotler at 15 per

cent.. we have a total of $a-1bs. of water de-

livered at 33, for 68.1 Ibs. of steuin cupplied
from the boiler. | - |

welght of steam used, may also be made by
using a somewhat, layger evaporator than in-
dicated in the above figures. Supposing the
evaporator used to be one capable of evap- 70

orating 40 Ibs. of steam in the unit of time

chosen for comparison, it will prebably use
about 43 lbs. of live steam from pipe 14 in

loing so; and the supply of 40 Ibs. of steam

by the evaporator to line 20 will reduce to 75
20 lbs. the additional amount of steam re-
quired to be supplied from line 14 to line 20

through valve 34, and consequently the total

of Iive steam used will be increased to about .

0 lbs., while the total amount of distilled go

water supplied to the reboiler will be 1in-

creased to about 110 lbs. It will be seen,

therefore, that a shght increase in the size of

the evaporator increases notably the econ-

omy of the apparatus. | 85
The supply of feed water to the evapora-

tor 2, from pipe line 15, is controlled by an

automatic’ float valve 37, the float chamber

of which'is connected to the water space of
said evaporator 2, so as to maintain a sub- go

stantial uniform level in said evaporator.

"The feed pump 5 and auxiliaries 6 and 7
may with advantage be steam-turbine-driven
apparatus; that 1s to say, the steam from
line 21 may be used in pump 5 and auxilia- 95
riecs 6 and 7 1n steam turbines, instead of the
steam cylinders of ordinary reciprocating
engines. The diagrammatic representation

{ of these parts 5, 6 and 7, in the drawings,

may be understood to be diagrammatic rep- 100

resentations of: turbine-driven apparatus. -
One great advantage of the use of turbine- -
driven pumps and other auxiliaries in water
Eurifyillg apparatus such as this, is that tur-

ines dp not require internal lubrication, as 105

do reciprocating engines, and so.in such tur-

Dbines the steam does not become contami-

nated with oil. The fifteen per cent. waste of

~water, in the reboiler, to allow for skimming =~
and other losses at the reboiler, made in the 110
above calculations, 1s ample to cover the

waste necessary when pump 5 and auxilia-
ries 6 and T are operated by reciprocating
engines and consequently mingles more or

less lubricntin({;" otl with the steam. By 115
r'i

ustng turbine-driven pumps and other aux-

1l1aries, the waste at the reboiler will cus-

tomarily be much less than fifteen per-cent.
aifd 1n such cases the apparatus will show
corresponding imcreased economy. Pump

and auxiliaries 6 and 7, might also, obvi-

ously, be operated electrically with the same

advantages.

What I (_:l:lim 1S -—

1. The mnethed of evaporation and purifi- 125
cation herein described, comprising produc-.

ing high pressuve vapor of the liguid to be
purified by evaporation under pressure in a

| | suitable !JEJil(*l‘, cvaporating ancther body of
A considerable increase in- the Ii’ﬂt&l‘ of | said hiquud under lower pressure in a suitable 130 -

9 120
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evaporator by exchange of heat with and | prim_arjr ev&g{)ratoﬁ to be operated thereby -

condensation of & portion of the high pres-
sure vapor produced as described, doing
work with the lower pressure vapor so pro-
duced and condensing the same, and heating

-a Teed supply of hquid for said boiler by

exchange of henst successively with the con-
densate of the iow pressure vapor, with the

condensate frow the evaporator, and with

another portioi of the high pressure vapor.
2. The meil:od of evaporation and purifi-

.ccation herein Jescribed, comprising prodice-
ing high pre<.ore vapor of the liquid to be

purified by ev:poration under pressure in a
suitable boiler, cvaporating another body of
sald liquid undev lower pressure in a suitable
evaporator by exchange of heat with and
condensation of u portion of the high pres-
sure vapor produced as described, condens-

g the lower pressure vapor so produced |

and heating a feed supply of liquid for said

boller by exchange of heat successively with :
‘the condensate of the low pressure vapor,
~with the condensate from the evaporator,

and with another portion of the high pres-

- sure vapor. -
3. The method of evaporation and purifi--

catlon herein described, comprising produe-
ing high pressure vapor of the liquid to be
purified by evaporation under pressure in a
sultable boiler, evaporating anether body of
said liquid under lower pressure in a suitable
evaporator by exchange of heat with and
condensation under pressure of a portion of
the high pressure vapor produced as de-
scribed, condensing under a lower pressure
the lower pressure vapor so produced and
heating a feed supply of hiquid for said
botler by separate exchange of heat with the
two condensates mentioned, each at about its
pressure of condensatjon. | '

4. The method of evaporation and purifi-

cation herewn described, comprising produc-

ing high pressure vapor of the hiquid to be
purified by evaporation under pressure in a

suitable boiler, evaporating another body of

said liquid under lower pressure in a suitable

evaporator by exchange of heat with and

condensation under pressure of a portion pf
the high pressure vapor produced as de-

‘scribed, condensing under a lower pressure

the lower pressure vapor so produced and
heating a feed supply of liquid for said
boiler by separate exchange of heat with the
two condensates mentioned, each at about its
pressure of condensation, reboiling the

“cooled condensates after such exchange of

heat, and exchanging heat between the re-
boiled liquid and the feed supply, prior to

heating of said feed supply by said conden- |

5. Evaporating =nd condensing apparatus

comprising a primavy  vapor generator,
adapted to evaporate under high pressure, a
secondary evaporator connected to isaid

and .arranged to evaporate at a lower pres-
sure, by exchange of heat with.and condensa-
tion of vapor produced by said ‘jirimary
evaporator, power generating means .ar- -
ranged to be operated by the vapor from
sald secondary ‘evaporator, means for con- -
densing the exhaust from said power gener-
ating means, and a heater for the feed sup-
ply of said primary generator arranged to ;.
exchange heat between such feed supply and
the condensates of said secondary. evapo-
rator and said condensing means, under dif;,
ferent pressures. | A -

6. Kvaporating and condensing apparatus g
comprising . a - primary vapor. generator,
adapted to evaporate under high pressure,
a secondary, evaporator connected to said
primary evaporator to be operated thereby
and arranged to evaporate at.a lower pres- g:
sure, by exchange of heat with and condensa-
tion of vapor produced by - said primary
evaporator, power generating means ar-
ranged to be operated by the vapor from said

secondary evaporator, means for condensing g

the exhaust from said power generatin
means, and a heater for the feed supply o
said primary generator arranged. to., ex-
change heat between such feed supply and
the condensates of said secondary evaporator gs
and said condensing ‘means, under different-
pressures, a reboller, means for conveying
the cooled condensates from said heater to
sald reboiler and .traps controlling the de-
livery of said condensates -to said ‘reboiler ig

and operated by the said condensates in pass-

ing to said heater, and arranged to maintain
cach such condensate under substdntially its
pressure of condensation while in the heater. .

7. Kvaporating and condensing appara- 3¢

fus comprising a priumary vapor generator,

adapted to evaporate under high pressure; a

- secondary evaporator connected to said pri-

mary evaporator to be operated thereby and
arranged to evaﬁomte.a.t a lower pressure,. 13
by exchange of heat with and condensation

-of vapor produced by said primary evapo- .

rator, power generating means arrahged to

' be operated by the vapor from said second-

ary evaporator, means for condensing the 11
exhaust from said power jpgenerating means,
and a heater for the feed supply of said pri-. - -
mary generator arranged to exchange heat
between such feed supply and the conden- :
sates of said Secondary evaporator and said 12
condensing means, under differént pressures,-
a reboller, means for conveying the cooled -
condensates from said heater. to said : re-
boiler, and traps controlling the delivery of
said -condensates to said reboiler and oper- 12
ated by the said condensates in passing to
said heater, and arranged to maintain each
such condensate under substantially its pres-
sure of condensation while in the heater, and
means for conveying the reboiled liquid from 13

-



5 tus comprising a primary vapor genera‘tor condensates from sald heater to satd re- 7¢
adapted to evaporate under high pressure, a | boiler, and traps controlling the delivery of
secondary evaporator connected to said pri- | said condensates o said reboiler and oper-
mary evaporator to be operated thereby, and | ated by the said condensates i passing o

.arranged to evaporate at » lower pressure | said heater, and arranged to maintamn each
10 by exchange of heat with and condensation | such condensate under substantially its pres- 75

955,965 S - S

said reboiler to said heater at a point in ad- | between such feed Suppl}f' and the conden-

vance of the point where the said conden-
sates are received 1n saild heater. | '

8. Evaporating and condensing appara-

sates of said secondary evaporator and said
condensing means, under different pressures,

a reboiler, means for conveying the cooled

sure of condensation while i the heateér, and -
means for conveying the reboiled hquid
from said reboiler to said heater at a point

of vapor produced by said primary evapo-
rator, power generating means arranged to
be operated by the vapor from said secondary

evaporator, a generator of an abSm'[lJ)tion re-

in advance of the point where the said con-

15 frigeration apparatus arranged to be oper- | densates are recetved n said heater. 80
at_eﬁ by, and to.condense, the exhaust from | 11. Ivaporating and condensing a ppara-
sald power generatin%r means, and a heater | tug comprising a primary vapor generator
for the feed supply of said primary genera- [ adapted to evaporate under high-pressure,

~ tor arranged to exchange heat between such | secondary evaporator corinected lo said pri-

20 feed supply and the condensates of said sec- | mary évaporator to be operated theveby, and gs

- ondary evaporator and said -condensing | arranged to evaporate at a lower pressure by
means, under different pressures. - | exchange of heat with and condensation of
9. Evaporating and condensing -appara- | vapor produced,by said prumary evaporator,

- tus comprising: a ‘primary  vapor generator | poaver generating means arranged to be op-

25 adapted to evaporate under high pressure, a | erated by the vapor from said secondary go

'

= e o S el g ol Nelgl el

secondary evaporator connected to said pri- | evaporator, a generator of an absorption re-.
mary evaporator to be operated thereby, and | frigeration apparatus arranged to be oper-
‘arranged to evaporate at a lower pressure by | ated hy and to condense the exhaust irom
exchange of heat with and condensation of | said power generating means, and a heater
30 vapor produced by said primary evaporator, | for the feed supply of said primary gen- 95
 power generating means arranged to be op- |.erator arranged to exchange heat between
erated by the vapor from said secondary | such feed snpply and the condensates of said
evaporator, a generator of an absorption re- | secondary evaporator and said condensing:
frigeration apparatus arranged to besoper- | means, under different pressures, a pressure
35 ated by, and to condense, the exhaust from | reducing valve Tonuccting the primary va- 100
 said power generator means, and a heater | por generator and the discharge of said sec-
for the feed supply of said primary genera--| ondary vapor generator, and another pres-
tor arranged to exchange heat between such { sure reducing valve connecting the discharge
feed suppiy and the condensates of sald sec- | of suid secondary vapor generator and the
40 ondary evaporator and said condensing | said generator of the absorption refrigera- 105
means, under different pressures, a reboiler, | tion apparatus. '
means for conveying the cooled condensates | 12. Evaporating and condensing appara-
from said heater to said reboiler, and traps | tus comprising a primary vapor generator

45

00

controlling the delivery of said condensates
to said reboiler and operated by the said
condensates it passing to sald heaters and
arranged to maintain each such condensate
under substantially its pressure of conden-
sation while in the heater. o |

10. Evaporating and condensing appara-

tus comprising a primary vapor generator

 adapted to evaporate under high pressure, a

55

secondary evaporator connected to said pri-
mary evaporator to be operated thereby, and

arranged to evaporate at a lower pressure

by exchange of heat with and-condensation
of vapor produced by said primary evapo-

rator, power generating means arranged to.

be operated by the vapor from said second-

“adapted to evaporate under high pressure, a

secondary evaporator connected to said pri-
mary evaporator to be operated thereby, and
avianged to evaporate at a lower pressure,

by exchange of heat with and condensation

of vapor produced by sald primary evapo-
rator, power generating means arranged to
be operated by the.vapor from said second-
ary evgporator, means for condensing the
exhaust from said power generating means,
a heater for the feed supply of said primary

‘generator arranged to exchange heat be-

tween such feed supply-and vapor from said
primary generator, and means for collecting
the condensates from the said heater, the
said evaporator, and the said exhaust.

110

115

129

~ 13. Evaporating and condensing appara- 123
tus comprising a primary vapor generator
v, and to condense, the exhaust | adapted to evaporate under high pressure, a
from said power generator means, and a | secondary evaporator connected to said pri-
heater from the feed supply of said pri- | mary evaporator to be operated thereby, and -
65 mary generator arranged to exchange heat | arranged to evaporateata lower pressure, by 130

—

60 ary evaporator, a generator of an absorp-

tion refri% ration apparatus arranged to be
operated




| N

b

- also between such feed supply and the vapor

10

15

- Secondary evaporator connected to said pri-

20
25
. tor and said condensing means, under dif-

- 30

'35

rator, heater, and exhaust.

orator, power generating means arranged to

‘change heat between such feed supply and

| vapor produced by said primary evaporator,

Dower generating means arranged to be op-
erated by the vapor from said secondary
evaporator, a heater for the feed supply of
sald primary generator arranged to exchange
heat between such feed supply and the con-
densate of said secondary evaporator, and

from said primary generator, and means for
collecting the condensates from said evapo-

14. Evaporating and condensing appara-
tus comprising a primary vapor generator
adapted to evaporate under high pressure, a

Inary evaporator to be operated thereby, and

arranged to evaporate at a lower
by exchange of heat with and condensation
of vapor produced by said primary evap-

be operated by the vapor from said second-
ary evaporator, a heater for the feed supply

of said primary generator arranged to ex-
the condensates of said secondary evapora-

ferent pressures, and means for collecting
the condensates from said evaporator, heater
and condensing means, L

15. Evaporating and condensing ‘appara-
tus comprising a primary vapor generator
adapted to evaporate under high pressure, a
secondary evaporator connected to said pri- |
mary evaporator to be operated thereby, and

ressure, |

be operated by the vapor. from said second- 4q
ary evaporator, a sectional heater for the
feed supply of said primary generator ar-

ranged to exchange heat befween such feed

supply and the condensate from said second-
ALy evaporator, and, in a separate sectlon,

L4

between .such feed supply and the conden- -

sate from said condensing means, and means .

for collecting the - condensates from said

t évaporator and condensing means. !
16.- Evaporating and condensing appara-

00

tus comprising a primary vapor generator

adapted to evaporate under high

mary evaporator to be operated thereby, and
arranged to evaporate at a lower pressure,

by exchange of heat with and condensation

of vapor produced by said primary evap-
orator, power generating means arranged to

1 pressure, a
secondary evaporator connected to said pri-

00

be operated by the vapor from said second- |

aLy ~evaporator, a sectional heater for the

feed supply of said prunary generator. ar-
ranged to exchange heat befween such feed

supply and vapor from said primary gen-
erator, and, in a separate section, between -

suci feed supply and the condensate from

said evaporator, ‘and, in a further section,.
between said teed supply and the condensate
~of said condensing means, and means for:

collecting the condensates from sald evap-

~orator, heater and condensing means.

In testimony whereof I have signed this
specification in the presence of two subscrib-
Ing witnesses. '

' NICOLAI H. HILLER.

Witnesses: , (
Ii. M. HoLcomse,
I'rRanx Orcuarp.
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