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To all whom It may concern:

Be it known that 1, GEORGE W. BAIRD, an
engineer officer in the Navy of the United
States, residing at Washington, in the Dis-
trict of Columbia, have invented certain new
and useful Improvements in Steam Genera-

- 18 a specification.

20

30
35

40

a casing, the upper end of the coil being con-

 convenient point. - Part of the circulating
water, the temperature of which -has been

The object of my invention is to supply
pure water for steam-boilers and other pur-
poses; and it isan improvement on my device
shown in my patents of August 23, 1887, No.
368,642, and December 24, 1889, No. 417,303, |

Referring to the drawing, the figure is an
elevation, part in section. | -

A is the evaporator or generator, provided

with the U-shaped tubes E, the ends of which |

enter the steam-chests J, the lower chest be-
ing connected to the trap ¥ by a pipe, by

which the water of condensation is automati- |

cally discharged from the tubes K. Steam is
supplied to the chest J by the pipe K, which
leads from a boiler or receiver.

G is a brine-pump, H the water-gage, and
I the feed-pipe to the evaporator.

B is a condenser formed by a coil O within

nected by pipe R to the steam-space of the
generator, and is provided with the valve .
The lower end of the coil leads to the air-
pump C, which pumps the water condensed
in the coil throughthe filter D and out through
pipe Q to the boiler or storage-tank. |
By means of a circulating-pump (not shown)

sea-water is pumped in the condenser at open- |

ing I and out at M, and is discharged at any

| dred and sixty pounds pressure.
| normal temperature of sea-water) one hun-
dred parts of sea-water will hold 0.241 part
sulphate of lime in solution.
inches of vacuum water will vaporize at 153°.

J through pipe X. This steam heats coil E.
Air-pump C is started, which creates a vac-

uum in the condenser and in the evaporator,

say, of twenty-five inches of mercury. The

into condenser at 1 and out at M. By open-
ing valve N a feed is obtained. This feed-
water is vaporized by the heat of the coils
and 1s boiled at a temperature, due to the
vacuum, about 135° Fahrenheit. This vapor

passes to the condenser, where it is condensed
in contaect with the cold coils.

. - It 1s then
pumped throug the filter D and is discharged
at Q, whence 1t 1s delivered to tanks or other
storage. If sea-water be used for circulation

and for feeding the evaporator, the water in

the evaporator becomes denser and denser,
owing to the solid matter in solution becom-
ing proportionately greater. Aftthe tempera-
ture employed in steam-boilers the water pre-

cipitates the sulphate-of-lime scale on the -

heating-surfaces; but if the water be boiled
at a lower temperature, as in my evaporator
when employing a vacuum, a greater portion

of this sulphate of lime remains in solution.

For example, one hundred parts of sea-water
at 158° Fahrenheit will hold in solution 0.248
part of sulphate of lime, while at 212° it will
hold but 0.217, and at 284" it precipitates all
the sulphate of lime. Now, a femperature of
284.° is due to only thirty-eight pounds boiler-
pressure. Marine boilers now use one hun-

In twenty-six

| It will thus be seen that by vaporizing in a
raised by contact with steam-coil O, is fed ! vacuum the capacity of the water for holding

into the generator through pipel by openir~g | this salt in solution is sensibly the same as

valve-N, -the-vacuum causing the water to

suter. .+ o | o
Siganaeratorplaced between the condenser

‘and evaporator, and is formed by the end of

the pipe R entering the end of coil O, leaving

sufficient space for the pump to draw in air

through check-valve H’ when a vacuum is

so boiler or receiver is entered into steam-chest |

formed.

The operation is as follows: Steam from a

that of normalsea-water,and when the evapo-

rator is operated inthat way the precipitation
of sulphate-of-lime scale is almost entirely
‘prevented. | : |

-

" The steam-trap F is provided for the pur-

pose of keeping the boiler (or receiver) press-

ure in the coils, and the water from the trap
15 returned to the main boiler. The brine-
pump G 18 provided as a substitute for the

“circulating-pump (not shown) forces water 55
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75

30

At 68° (the

Qo

95
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evaporator.

out the use of a feed-pump.

If steam from the low-pressure receiver of
a triple-expansion engine be used, about the.
same range ot tempemture may be utilized |

as hltherto where usingordinary boiler-press-

ure in the coils and discharging: the evapo-
For example,
the pressure in the low-pressure receiver is-

rator against the atmosphere.

sometimes twenty-five pounds to the square
inch, absolute pressure, and has a correspond-
ing tempera,ture of 240°.

240°—135°
side of the coils.

The n‘rea,ter-economy will be effected when

using the steam which has already been:
passed through one or more cylinders, for
then its sensible heat has already been con-
verted into work, and of the remaining total |
heat a larger pereen_ta,}?e is' latent and is util- |-
This is ' one-of-the |-

ized by the evaporator.

few physical means by which the latent heat.
of vaporization has ever been utilized.

Then, if we dis-
eharge into twenty-five inches of vacuum, due
to a temperature of 135°, we have a range of -

With such a ranh e the evap-
orator 18 very efficient, as is well known

1

The vacuum 'enables'the_ppei‘af i
tor to regulate the feed by the valve N with- |

450,361

The ‘vapor being genemted ata lower tem-
perature will bring over less of organic and

{ of volatile matter% and with an equ&l subse-

quent aeration wﬂl become sooner oxidized

and made potable,

Having thus deseribed my invention, what
I claim, and d?&] re to secure by Letters Pat-

ent, 1s—

1. The combmatlon of the evaporator with

the air-pump and the brine-pump, substan-
tially as shown and desecribed.

2. The combination of the evaporator with

the air-pump, the condenser, and the brine-

pump, substantially as shown and described.
3. The combination of the evaporator with

| the- -air-pump, the condenser, the feed-pipe, .
and -the brine-pump,. substanually as shown
and described.

4. The-combination of the evaporator with

.Lthe alr-pump, the condenser, the filter, the
feed-pipe, and the brine-pump, substantmlly
as shown and described.

G. W. BAIRD.
Witnesses: N |
THOM. WILLIAMSON,
GEORGE W. ROUZER.
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