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UNITED STATES PATENT OFFICE.

ARTHUR FAGET, OF SAN FRANCISCO, CALIFORNIA.

WATER-DISTILLATION SYSTEM.

971,183,

To all whom it may concern:

‘Be it known that I, Arruur Fscer, a

' citizen of the United States, residing at

[9:3
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San Francisco, in the county of San Fran-
cisco and State of California, havé invented
a new and useful Water-Distillation System,
of which the following is a specification in
such full and eclear terms as will enable
those skilled in the art to construct and use
the same. ' ‘

This invention relates to a distillation

~system for ice plants, and its object is to

malke the most economical possible use of
steam with an ordinary single cylinder
engine.

It will be understood by those skilled iu
the art'that the quantity of ice produced in
an ice: plant requires a- considerably larger
quantity of distilled water than the distilled
water-produced by the power plant adjuncts
of the ice plant. That is to say, in an ice
plant having a daily capacity of one hundred
tons of water from the power plant, will

.. produce considerably less than one hundred
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tons, and to make up the extra amount, ad-
ditional water must be distilled.

The object of this invention is to make

use of the great amount of heat in the steam

- passing from the distillation apparatus, and
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from the engine, to reduce to the smallest
degree the heat necessary to evaporate the

- desired quantity of water. -

A further object of the invention is to

- reduce the condensation of steam at the ex-
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haust- opening of the engine. This object
is accomplished by the use of superheated
steam, whereby greater expansion can be
secured in the steam -cylinder, and by the
use of a steam jacket whereby the cylinder
is maintained substantially at the temper-
ature of the superheated steam. The use of
steam *in this manner results in passing
slightly more of the heat units into the ox-

- haust steam, but. in the system here em-

ployed, the heat units are not wasted since
a -grester expansion.can be secured. in. the
engine, and the quantity 6f water at exhaust
opening is reduced, thas redueing the quan-
tity, of oil emulsion from the o1l separator

from 106 to 25%. - The feed water is also-

heated to a considerable extent, first in the
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evaporator following the oil separator and,
second, in the heater between the feed pump
and the boiler. ‘

The drawing is a diagram of such a distil-
lation system, the same numeral represent-
ing the same portion throughout.

The numeral 1 represents a boiler, swhich
may be of any desired type, said boiler hav-
ing a superheating attachment 2. Connect-
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ed with the boiler is a pipe 3 having a .

branch 4 and a branch 5, each of the latter
being provided with valves.

The numeral 6 represents a sitnple engine
having a steam jacket 7. Teading from the
engine is the usual exhaust pipe 8, connect-
ed with the heating coils of the water evap-
orator 9, said coils leading through the pipe
10 to the condenser chamber 11. This water
evaporator has a supply pipe 12 and has a
pipe 13 whereby. the steam produced in the
evaporator will be drawn into the condenser
chamber 11. The condenser is maintained at
the desired vacuum by means of the pump
14,- which latter is connected to the con-
denser by means of a pipe 15. The con-
denser is so situated that any water collect-
ing therein will run into a vacuum reboiler
16 through a pipe 17, and connected with
the top of the reboiler and condenser cham-
ber is a pressure equalizing pipe 18. The

‘superheated steam is led through the pipe

5 to the steam jacket 7, and from there
through the pipe 19 into the feed water
heater 20, and from the latter through a
Eipe' 21 to the coils within the vacuum re-

‘boiler 16. The feed water is pumped into

the boiler from the pump 22 through pipes
23 and 24. The pipe 21 terminates in the
vacuum Teboiler 16, and the exhaust pipes
8 and 10 terminate in the condenser cham-
ber, after passing through the evaporator 9.
The water is drawn from. the vacuum re-
boiler 16 through a pipe 25 to a suitable
storage receptacle, not shown.

The result of the construction shown will
be, first: the economical use of the steam
operating the engine 6 by reason of the re-
duction in cylinder condensation therein
due to operation at a slightly higher tem-
perature; second : the evaporation of a con-
siderable quantity of water in the water
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evaporator § by means of
from the engine §; third: the heating oz 1
feed water by means of the steam i1
steam jacket 7 on the engine 6; fourtn
veboiling of the rater in the reboiler 10
by means of the heat vetained in the steam
from the steam jacket 7. ‘ ' ’
it will be observed that all of the svater
leaving this plant passes out through the
pipe 25, and will be at the temperature of
steam under the absolute pressure produced
by the vacuum pump 14.

Tt will be noted that the supply pump 22
is connected by means of a pipe 26, with the
water heater evaporator 9, the object being
to take all water into the plant through the
pipe 12, and to initially heat the water used

+ 1 ¢ ke elany
the exhaust steam
e

in the boiler 1 in two places: first, by means.

of the exhaust steam which heats 1t to a cer-
tain extent by reason of the connection with
the condenser chamber 11 which evaporates
a certain percentage thereof; second, this
water heated substantially to the temperi-
ture of the water in the boiler by means of
the steamn escaping from the steam jacket 7.
The valve on:the pipe 5 will be left open,
in order to keep the cylinder 6 at substan-
tially the temperature of the boiler, while
the valve in the pipe 19 will be regulated to
permit the heater 20 to be kept as hot as
may be desived, the valve in the pipe 21 de-
termining the actual quantity of steam per-

. mitted to escape into the reboiler 16.
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Tt will be understood by those skilled n
the avt that a suitable oil separator 8’ should
be interposed in the path of the exhaust
from the steam engine, in.order that the
water from the condenser may be kept free
from oil; such additional quantity of water
required for the ice-making plant will be
allowed to distil by passing off around the
steam jacket of the engine. -
< The quantity of water allowed to distil
through the pipe 21 varies with the engine
construction, since with a wasteful engine,
a great deal of water will be passed through
the engine exhaust, while with a very eco-
nomical engine a smaller quantity of water

will be obtained at thé exhaust of the en-

gine, therefore, the most satisfactory condi-

tion is that one in which the largest propor-

tion of the distilled water required passes
off through the pipe 21, instead of through
the engine. S '

Having thus described my invention, what
I claim as new and desire to secure by Let-
’1cers Patent of the United States, is as fol-
OWS ! ) '

1. In a water distillation system, a boiler,
a steam engine, connections between the
steam engine and boiler whereby -the engine
is supplied with steam, a water evaporator,
means whereby the exhaust steam heats the
water in the evaporator, a condenser cham-

 ber connectad

vith. the evaporafor, means
for maintaining & vacuwm in said condenser
chamber, & vacuwmn reboiler, a steam jacket
swrounding the engine cylinder, steam con-
nections with said jacket whereby live steam
is supplied thereto, piping
water in the vacuum reboller may be heated
by the steam passing from said steam jacket,
as set forth. '

whereby the 7

<y
i

9. Tn a water distillation system, a boiler, .

a steam engine, connections between the

75

steam engine and boiler whereby the engine .

is supplied with steam, a water evaporator,
means whereby the exhaust steam heats the
water in the evaporator, a condenser cham-
ber connected with the evaporator, means
for maintaining a vacuum in said condenser
chamber, a vacuum reboiler, a steam jaclet
surrounding the engine cylinder, steam con-
nections with said jacket whereby live steam
is supplied thereto, a feed water heater, and
a pipe whereby the feed water and the water
in the vacuum reboiler may be heated by the
steam passing through the engine sfeam
jacket, as set forth. :

3. Tn a water distillation system, a boiler,
a superheater connected therewith, a steam
engine, connections between the steam engine
and superheater whereby the engine is sup-
plied with steam, a water evaporator, means
whereby the exhaust steam heats the water
in the evaporator, a condenser chamber con-
nected with the evaporator, means for main-
taining a vacuum in said condenser chamber,
a vacuum reboiler, a steam jacket surround-

| ing the engine cylinder, steam connections

with said jacket whereby live steam is sup-
plied thereto, and piping whereby the water

in the vacuum reboller may be heated by.

the steam passing from said steam jacket, as
set forth. .

4. In a water distillation system, a boiler,
a superheater connected therewith, a steam
engine, conhections between. the steam en-
gine and superheater whereby the engine is
supplied with steam, a water evaporator,
means whereby the exhaust steam heats the
water in the evaporator, a condenser cham-
ber connected with the evaporator, means

for maintaining a vactum in said condenser’

chamber, a vacuum reboiler, a steam jacket
surrounding the engine cylinder, steam con-
nections with said jacket whereby live steam
is supplied thereto, a feed water heater, and
a pipe whereby the feed water and the water
in fhe vacuum reboiler may be heated by
the steam passing through the engine steam
jacket, as set forth. :

5. In a water distillation systen, a boiler,
a steam engine, connections between the

_steam engine and boiler whereby the engine

is supplied with steam, a water evaporator,
means whereby the exhaust steam heats the
water in the evaporator, a condenser cham-
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ber connected with the evaporator, means
for maintaining a vacuum in said condenser
chambier, a vacuum reboiler, piping whereby
the reboiler is connected with the condenser
chamber, a steam jacket surcounding the en-
gine cylinder, steam connections with said
jacket whereby live steam is supplied there-
to; piping whercby the water in the vacuum
reboiler may be heated by the steam passing
from said steam jacket, as set forth.

6. In a water distillation system, a boiler,
a superheater connected therewith, a steam
engine, connections between the steam en-
gine and superheater whereby. the engine is
supplied” with steam, a water evaporator,
means whereby the exhaust steam heats the
water in the evaporator, a condenser cham-
ber connected with said evaporator and into
which said exhaust steam passes, means for
maintaining a vacuum in said condenser
chamber, a vacuum reboiler, piping connect-
ing the reboiler with the condenser chamber,
a steam jacket surrounding the engine cyl-

. inder, steam connections whereby the steam

jacket is supplied with live steam, a feed
water heater, and piping whereby the water
in the feed water heater and in the vactium
reboiler may be heated by the steam passing
from said steam jacket, as set forth.

‘7. In a water distillation system, a boiler,
a superheater connected therewith, a steam
engine, connections between the steam en-
gine and superheater whereby the engine is
supplied with - steam, a water evaporator,
means whereby the exhaust steam heats the
water in the evaporator, a condenser cham-
ber connected with said evaporator and
into which said exhaust steam passes, means
for maintaining a vacuum in said condenser
chamber, a vacuum reboiler, piping connect-
ing the vacuum reboiler with the lower part
of the condenser chamber, piping connecting
the upper part of the vacuum reboiler with
the upper part of the condenser chamber, a

steam jJacket surrounding the engine cyl--

inder, steam connections whereby. the steam
jacket is supplied with live steam, a feed
water heater, and piping whereby the water
in the feed water heater and in the vaeuum

reboiler may be heated by the steam passing:

from said steam jacket, as set forth.

8. In a water distillation system, a boiler,
a' steam engine, connections between. the
steam engine and boiler whereby the engine
is supplied with steam, a condenser, means
to exhaust the steam from said engine into
said condenser, a steam jacket surrounding
the cylinder of said engine, connections with
the boiler and said steam jacket, a feed
water heater, means whereby the steam pass-

-ing from said steam jacket will heat the

water in said feed water heater, a vacuum
reboiler connected with the condenser, and

means whereby the steam passing from the

@p

feed water heater will heat the water in the
vacuum reboiler, as set forth.

9. In a water distillation system, a boiler,
-a superheater connected therewith, a steam
engine, connections between the steam en-
gine and boiler whereby the engine is sup-
plied with steam, a condenser, means to éx-
haust the steam from said engine into said
condenser, a steam jacket surrounding the
cylinder of said engine, connections with the
boiler and said steam jacket, a feed water
heater, means whereby the steam passing
from said steam jacket will heat the water
in said feed water heater, a vacuum re-
boiler connected with the condenser, and
means whereby the steam passing from the
feed water heater will heat the water in the

racuum reboiler; as set forth.

10. In a water distillation system, a boiler,
a’steam engine having a steam jacket around
the cylinder thereof, a.water heater and
evaporator, means whereby the exhaust from
the engine will heat the water in the water
heater and evaporator, a condenser cham-
ber, connections between the upper portion
of the water heater and evaporator, and con-
denser chamber, means whereby the exhaust
steam passing through the water heater and
evaporator will pass into the condenser
chamber, a vacuum reboiler adapted to re-
ceive the water from said condenser cham-
ber, steam connections with the steam jacket
of the engine, a feed water heater, means
whereby the steam passing into the steam

jacket will lieat the water in the feed water

heater, and means whereby the feed water
heater” is supplied with water from the
water heater and evaporator, as set forth.
11. In a water distillation system, a boiler,
a steam engine having a steam jacket around
the cylinder thereof, a water heater and
evaporator, means whereby the exhaust from
the engine -will heat the water in the water
heater and evaporator, a condenser chamber,
connections between the upper portion of the

“water heater and evaporator and condenser

chamber, means whereby the exhaust steam
passing through the water heater and evapo-

rator will pass into the condenser chamber,

a vacuum reboiler adapted to receive the
water from said condenser chamber, steam
connections with the steam jacket of the-en-
gine, a feed water heater, means whereby the
steam passing into the steam jacket will heat
-the water in the feed water heater, means
,whereby the steam passing through the feed
water heater will heat the.water in the vacu-

um reboiler, and means whereby the feed -

water heater is supplied with water from
the water heater and evaporator, as set
forth.

12. An a water distillation system, a boiler,
a steam engine having a steam jacket around
the cylinder thereof, connections between the
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steam engine and boiler whereby the engine | steam passing from. said steam jacket, as

is supplied with steam, a water heater ‘and | set forth. : ,

evaporator, means whereby the water in'said | . In testimony whereof I have hereunto set

water heater and evaporator, is heated by | my hand this 8th day of January A . D.
5 the exhaust steam, a condenser chamber into | 1910, in the presence of the two subscribed 15

which said exhaust steam discharges, steam | witnesses.

connections whereby the steam jacket on the ' "ARTHUR FAGET.
engine cylinder is supplied with steam, a Witnesses:
feed water heater, and means whereby the C. P. GrirrIN,

10 feed water in said heater is heated by the M. MacInxis..



