- . PATENTED DEC. 19, 1905.
No. 807,669. o o GATES.

FEED WATER HEATER.

APPLICATION FILED JULY 1, 1905.

' ’
%gﬁ j—- ---_. .
| y L 6+
H
I . | .
—_—
%! |
' B = dip__ 1 ]
. s. |
—] |
. I-ﬁ
- 2 =

INVENTOR

w#wsszs; - i 0 o | .

'. - Odiites T7.Geées.

HE, @W | 0 Qllags e _
- '- ( - 75 S

W 9 S 8 s i m _
e T — | . .

ATTORNEY.




10

20

3¢

35

40

50

UNITED STATES PATENT OFFICE.

CHARLES H. GATES, OF CARBONDALE, PENNSYLVANIA.

FEED-WATER HEATER.

No. 807,669,

Specification of Letters Patent.

Patented Dec. 19, 1905.

Application filed July 1,1905. Serial No. 267,674

To all whom it may concermn:

Be it known that I, CHARLES H. GATES, a
citizen of the United States, and a resident of
Carbondale, State of Pennsylvania, have in-
vented certain new and useful Improvements
in Feed - Water Purifiers and Heaters for
Steam - Boilers, of which the following is a
full, clear, and complete disclosure.

The object of my invention 1s the produc-
tion of a simple and effective device of this
class by means of which the feed-water for a

boiler is not only heated and introduced mnto

a boiler at the required temperature, but 1s
also purified and all grease and other foreign
matters that it may contain are effectively
removed or prevented from passing over to
the feed-pump and thence to the boiler.

For a full, clear, and exact description of
my invention reference may be had to the
following specification and to the accompa-
nying drawings, in which—

Figure 1 is an elevation of my lfeed-water
purifier and heater, certain parts of which are
shown in section; and Fig. 2 1s a detalled sec-
tional view of my preferred form of sprayer
used in connection with my device. |

In carrying out my invention I connect an

exhaust-steam pipe by a branch pipe 2 with a

water-heating pipe or chamber 3, the latter
being provided with an extension 4, which
forms a continuation of the chamber 3 and
enters a hot-water tank 5, the lower end of
said continuation being three or four inches
below the normal level of the water mn the
said tank. '

6 represents a cold - water pipe, the dis-
charge end of which extends for a consider-
able distance into the water-heating pipe or
chamber 3, and the end 7 of said water-pipe 6
is provided with perforations 7/, which in the
preferred form of my invention incline down-

wardly or lengthwise of the water-heating |

chamber or pipe-3. The lower end of the
pipe 7 is provided with screw-threads 8, into
which a plug 9 is securely screwed, thus clos-
ing the end thereof. The cold-water pipe 6
is further provided with a valve 10, which 1s
controlled by a float 11, so arranged that
when the level of the water in the tank falls
below a certain predetermined point the

~valve 10 will be opened and cold water will
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be permitted to flow through the pipe 6 and
perforations 7’ into the water-heating pipe or

chamber 3. -
The tank 5 is open at 1its top to atmos-

my invention .the entire top of the tank will
be gpen, although, of course, a screen or fo-
raminous cover might be provided for the top
for-the purpose of keeping out dirt and for-
eign bodies without departing from the sparit
of my invention. The tank 5 1s also pro-
vided near its bottom with an opening, mnto
which a pipe 12 is inserted and secured, said
pipe leading to the force or feed pump by
which the water in the tank is fed to the
boiler. The end of the pipe 12 is preferably
provided with the screen 13 for the purpose
of preventing dirt and foreign matter from
being carried through the pipeintothe boiler.
A valve 14, also connected to the bottom of
the tank by means of the pipe 15, provides

means for removing the mud and sediment

which may settle and accumulate at the bot-

‘tom of the tank, .and 16 is an overflow-pipe,

by means of which the water is prevented
from rising above a predetermined level in
the tank. .

The operation of my device 1s as follows:
The water being maintained at an approxi-
mately constant level by means of the float
11, steam from the exhaust-pipe will fill the

branch 2, water-heating pipe or chamber 3,

and the extension 4; but the steam 1s pre-
vented from passing out of the extension 4

by reason of the fact that the said extension

reaches below the level of the water in the
tank and is therefore water-sealed. When,
however, the level of the water in the tank 5
falls by reason of the supply in the tank hav-
ing been drawn off through the pipe 12 for
the purpose of filling the boilers, the float 11
will also fall, opening the valve 10 and per-
mitting cold water to énter the water-heat-
ing chamber 3 through the sprayer 7. Upon
issuing from the sprayer the cold water 1m-
mediately condenses most of the steam 1n the
water-heating pipe or chamber 3, absorbing
the heat thereof and forming a partial vacu-
um in the pipe 2, water-heating pipe or cham-
ber 3, and extension 4. This partial vacuum
will draw more steam from the exhaust-
steam pipe 1 into the water-heating chamber
and so long as the level of the water 1n the
tank remains below the predetermined point
will the cold - water pipe continue to dis-
charge into the water-heating pipe or cham-

ber 3 and will more steam continue to be

drawn into the said chamber or pipe 3 to heat
the cold water which is entering. When the
tank 5 is full, then the cold-water supply will

pheric pressure, and in the preferred form of | be automatically shut off through the action
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of the float 11 and there will be practically

little or no steam condensed into the water-

heating pipe or chamber 3, and consequently
only so much steam will be supplied to the

water-heating chamber as suffices to keep the
chamber 3 ﬁlled with steam.

From the above description it will be ap-
parent that onlyso much steam is consumed
as 1s necessary to heat that amount of cold

water which 1s required to keep the water in

the tank at a fixed or constant level.

As the grease and similar impurities will
rise to the top of the hot-water tank 5, by my
improved construction and arra,nﬂ'ement
they can be easily removed, as the tank 5 is
open at the top and the surface of the water
1s readily accessible.

In the forms of feed-water heaters now in
use considerable difficulty has been expe-
rienced 1n starting the heater, since with a
closed tank a considerable amount of back
pressure 1s created in the tank by reason of
the accumulation of air liberated from in the

water fed mnto the tank, no means being pro-
vided for relieving this back pressure, since

the tank itself after the heater has been
started 1s depended upon to maintain the

partial vacuum by which the exhaust-steam

1s drawn over into the water-heating cham-
ber, and must consequently be kept closed.
In my 1mproved construction it will be seen
that no such difficulty will arise, since any air
contained 1n the water 1s 1mmed1ateh free to
escape from the tank into the atmosphere.
By giving a downward inclination to the

opening 7" in my sprayer 7 the starting of the
- device 1s also further facilitated,

since the
downward rush of cold water tends to draw

- the steam more rapidly over into the water-
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heating pipe or chamber.

Having thus described my invention, what
I claim, and desire to protect by Letters Pat-
ent of the United States, 15—

1. In afeed-water heater the combination
of an open tank, a wa,ter-hea,tmg pipe or
chamber, the lower end of which i1s at all
times sealed by the water in the said tank,

means for maintaining a constant level of

water 1n the tank, means for supplying steam
to said waterwheatmg pipe or chamber, and a
cold-water pipe provided with a sprayer lo-
cated within said pipe or chamber. -
2. In a feed-water heater, an open tank, a
cold-water pipe provided with a sprayer,
means whereby the level of the water n the

‘tank is used to regulate the supply of cold
water, & steam—pipe surrounding said supply
‘and having 1ts lower end sealed at all times
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by the waterin the tank and formixig a water-

heating chamber, and means for supplying

steam to said water-heatmg chamber.

3. In a feed-water heater, the combmatlon

of an open tank, the water- heating pipe or

chamber havmg its lower end sealed at all
times by the water in the tank, means for
supplying steam to said Water-heatmg cham-

6o

ber, means for discharging cold water within -

said chamber, and means controlled by the
level of the water in the tank for regulating
the supply of cold water to the chamber.

4. In a feed-water heater, the combination
with an exhaust-steam pipe, of an open tank,
the water-heating chamber having 1ts lower
end sealed at all times by the water in the
tank, means for maintaining the constant
level of water in the tank, the branch pipe
leading from the said exha,ust -pipe to the
sald Water—heatmg pipe or chamber and a
cold-water pipe provided with a sprayer, the
perforations of which are all arranged to dis-

charge the water delivered to the chamber:

substantlally lengthwise of the water-heating
chamber whereby the water entering the
c“’lamber tends to draw steam from the ex-
haust-pipe into the said water-heating cham-
ber.

5. In a feed-water heater, the combination
of an exhaust-steam pipe 1, of a water-heat-
ing pipe or chamber 3, provided with the ex-

_tensmn 4, connected to the said exhaust-
steam pipe 1, and having its lower end at all
I times sealed b

the water 1n the tank, of a
cold-water pipe 6 provided with the sprayer
7, located within the said pipe or chamber 3,

the tank 5 and the valve 10 controlled by the

float 11 in the tank 5.
6. In a feed-water heater the combmatlon
with an exhaust-steam pipe, of an open tank,

a water-heating pipe or chamber extendmn'_

below the surface of the water in said tank

| and means for discharging cold water within

sald pipe or chamber said means consisting of
a downwardly-extending cylindrical nozzle,
the vertical side walls of which are promded
with downwardly - extending perforations
whereby all the water passing through said
nozzle, 1s discharged lengthwise of the heat-

.mg—-chamber to draw steam from said ex-

haust-steam pipe into the said water-heating
chamber.

In witness whereof 1 have hereunto set my
hand this 28th day of June, 1905.
CIIARLES H. GATES.

Wltnesses :

J. O?HEARN;
GEORGE A. KAsE.

70

75

30

90

O




	Drawings
	Front Page
	Specification
	Claims

