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To all whom it mwyboneerm -
Be it known that I, THOMAS O. ORGAN, of
Philadelphia, in the county of Philadelphia

and State of Pennsylvania, haveinvented ger-

s tain new and useful Improvements in Feed-
Water Parifiers: and I do herebydeclare the
following to beafull, clear, and exact deserip-
tionof theinvention,such as will enable others
skilled in the art to which it appertains to

10 make and use the same. B

"Theobjectof thisinvention istoprovideim- |
| is equipped with an air-valve.20 and a drain-

proved means for supplying feed-water puri-

fying chemicals to closed feed-water heaters

or tanks or pumps by the pressure of steam
15 constantly exerted on the chemical com-
pound, which latter is supplied directly to

the suction or supply pipe of the pump, tank,

or heater.
A further object is to provide means for

20 automatically preventing steam from pass--
ing to the supply or suction pipe in theevent
of the exhaustion of the chemieal compound

and also to prevent backflow through the

apparatus should a vacuum be created in the

25 chemical-tank by reason of the condensation
of steam therein.

The invention will be hereinafter fully set

‘fc)rth, and particularly pointed out in the

claims. -

30 In the accompanying drawings, Figure lis

a vertical longitudinal sectional view show-

ing my apparatus connected with steam and

pump lines. TFig. 2 is an enlarged vertical

sectional view through thecontrolling-valves

35 and air-chamber.
the sight-feed. P

Referring to the drawings, 1 designates a

chemical-tank, into the top of which opensa
steam-pipe 2, leading from steam-line 3, such
40 pipe having a valve 4 therein. Also open- {.

ing through the top of this tank is a supply-
funnel 3, having a valve 6. A discharge-pipe
7 extends upwardly through tank 1 from a

point near the bottom thereof and out through

45 the top, leading to what I term an ““air-tank”
8, a sight-feed tube 9 and a needle-regulat-

ing valve 10 being interposed between the

- tank and the end of pipe 7. This sight-feed

tube is preferably screwed into the top of |

i

‘Fig. 3 is a similar view of

' in its back is a plug 15.

| the chemicals passingdowﬁward]y through

the boss are discharged through horizontal

ports 13 and thenece into tank 8. In oneside

of the sight-feed tube is an air-valve 14 and
In the side of tank

8 is a drain-valve 152, S
16 is an air-supply chamber secured to the

therewith through a centrally-bored plug 17,

| the ends of such bore forming upper and

lower valve-seats 18 and 19. This chamber
valve 21 and is connected at its lower end
by a pipe 22 to a suection or supply pipe 23,
a valve 24 being placed in said pipe 22.
pipe 23, which is connected to the suction

side of a pump or to a tank or closed feed-

water heater, leads from the city-supply serv-
ice or from a storage-tank or other source

of water-supply, water passing therethrough -

under pressure,

25 and 26 desigrate two valves designed,
respectively, to be seated against seats 18
and 19, but under normal conditions are held

in balance away from their seats. These

valves are mounted on a stem 27, extended
centrally into the bore connecting the sight-

feed tube with the tank 8. On this stem 1is.

a float 28. When the two valves are thrown
in balance, they are held by the float in the

position shown in Fig: 2, and when in this

position the upper end of the- valve-stem is

in line with the upper end of the bore lead-

ing from the sight-tube and is visible to the
operator. - |
.29 is an air-valve located in tank 1 at what
should be the highest linit of the chemicals
contained in such tank. |

In practice valves 4 and 10 are closed and
the chemical compound is supplied through
funnel 5, valve 6 being unseated. When the
chemicals risein tank 1 up to valve 29, which
latter is open during the fillingoperation, fur-
ther supply is cut off and the valve 29 is
closed. Steam is then admitted through pipe
2 by the opening of valve 4 and exerts a
downward pressure upon the body of chem-
icals,tending to force the latter upwardly and
outwardly through discharge-pipe 7; but be-

This -
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| lower end of tank 8 and communicating
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fore admitting steam-pressure to tank'l, or .

50 tank 8, and upon its threaded boss 10* is a bo tank ']
at least before opening valve 10, 1t 18 neces-

nut 12, into the chambered portion of which
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sary to throw the valves 25 and 26 into bal- | the air-chamber 16; bat it is prevented from

ance with air and a column of water in tank
8 and waterin chamber 16. Whenthe valves
25 and 26 are balanced, the float isabout one-

half submerged in the water, its stem being

thus coincident with the top of boss 10°.
Assuming that the apparatus has been pre-
viously employed for this purpose, to charge
the tank 8 with the proper quantity of air and
water valve 24 is closed and valves 20 and
21 of the air-supply chamber are opened, the
latter valve admitting of drainage, and after

this is completed these two valves 20 and 21

are reclosed and valve 24 is opened, permit-
ting the pressure in pipe 22 to force the air
from chamber 16 into tank S and ap into the
sight-feed tube. If there be not sufficient
alr compressed at the first operation just de-
seribed—that is, if there be not the proper
quantitity of air and water within tank 8 to
make the upper end of the valve-stem aline
with the upper end of boss 10°—the de-
scribed steps are repeated. In thus again
opening the valves of the air-supply chamber
16 water therein 1s allowed to flow outwardly,
the escape from the tank 8 being cut off,
however, by the seating of valve 25. The re-
opening of valve 24 after valves 20 and 21
have been reclosed will, as before, force the
alr from chamber 106 into tank 8. If there is
too little water or an overpressure of air in
tank 8, the valve-stem will not be visible
through the sight-feed tube, and if too much
water.and an insufficient quantity of air are
present the stem will rise too high, and hence
keep valve 26 closed. When there is any
overpressure of air, escape is permitted
through the valve 14. Afterthe float-valves
are properly adjusted the pressure of the col-
umn of air equals that of the water, so that
every drop of liquid chemicals under the
steam-pressure from the main steam-line must
pass through the column of air and into the
Wdter-&,upply pipe, and in so passing through
the air is visible to the operator. Now that
the valves 25 and 26 are thrown into balance
the needle-valve 10 may be opened, it being
understood. that steam-pressure is already
present in tank 1. Thus the liguid chemiec-
als will flow through the sight-feed tube
through the column “of air and into a liquid
of 1owe1 pressuare than the pressure on the
chemicals, the latter passing from tank 8
into chamber 16, and thence through pipe 22
into the suction or supply pipe 23, by which
1t i8 conveyed to the tank, closed feed-water
heater, or pump.

Should the supply of chemicals in tank 1
become exhausted and steam pass outwardly

through pipe 7, immediately upon entering

tank S the valve 25 would be seated, thus pre-
venting the passage of the steam to thesuction
or supp13 pipe. Intheeventofthesteam-sup-
ply to the chemical-tank being cut off the
steam contained in such tank upon being con-
densed creates a vacuum therein, havmw a

740 904

passing beyond such chamber and also be-

yvond tank 8 by the immediateseating of valve 7o

26. Hence it will be seen that the chemical

compound is not only automatically fed to the
suction or supply pipe, but all danger conse-

quent npon the supply of chemicals being ex-

hausted or the creation of a vacuum in the 75

chemical-tank is successfully avoided.

The advantages of myinvention are appar-
ent to those skilled in the art. It will be es-
pecially observed that in accordance there-

with I am enabled to pass a column of liquid 8o

chemicals under high pressure through a col-
umn of airintoa liquid of lower pressure and
that the quantity of the chemicals so passed
may be regulated by the adjustment of valve

10, and the amount supplied is always in 8s

view of the operator through the sight-feed
tube. DBy myimprovement I am enabled to

' prevent the ejection of large quantities of

chemiecals into the.boiler feed-water, thereby

avolding the danger consequent upon the ¢re- go

-ation of foam in the boiler, the quantity of

chemicals supplied being sufficient to effect

precipitation in the tanks or closed feed-wa-

ter heater. DBy maintaining a regular feed-

supply of the precipitating chemicals better g5

results are obtained than if the precipitants
were periodically injected direct into the
boiler.

I claim as my invention-—

‘1. In a feed-water purifier, a chemical-con-
taining tank, means for forcing the chemicals
therefrom under steam-pressure, and an ap-
paratus intermediatesuch tank and a suction
or supply pipe of a closed feed-water heater,
tank or pump, such apparatus containing a
column of compressed air equal to the pres-
sare in the suction or supply pipe, and
through which column of air the chemicals
pass to the sald suction or supply pipe, as set
forth.
- 2. In a feed-water purifier, a chemlcal-con-
taining tank, means for forcing the chemicals
theleflom under steam-pressure, an appara-
tus intermediate said tank and a suction or
sapply pipe having meansforstoring acolumn
of air therein of pressure equal to the pres-
sare of water in said pipe, and means for con-
trolling the passage of the chemicals, under
the &ctmn of the steam, from said tank to said
apparatus, as set forth

3. In a feed-water purifier, a chemical-con-
taining tank, means for foreing the chemicals
therefrom under steam-pressure, an air-tank
intermediatesaid former tank and the supply
or suction pipe of a tank, feed-water heater,
or pump, said air-tank bemﬂ' designed to con-
tain a column of air of pressure equal to that
in the said supply-pipe, and means for auto-
matically cutting off communication between
the air-tank and the said suction or supply
pipe in the event of the column of air being
destroyed by the exhaustion of the supply of

| chemicals or the creation of a vacuum in the

tendency to cause the water to rise thmuwn | chemical-tank, as set forth.
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delivery-pipeintosaid air-tank, substantially
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4. The combination with the chemical-con-
. taining tank, the steam-pipe opening there-
intoat one end, and the delivery-pipe leading
from near the other end of such tank, of the |

air-tank into which said delivery-pipe dis-
charges, the supply or suction pipe of a tank,
feed-water heater, or pump, a passage-way
between said tank and said latter pipe, means
for storing air in said tank at a pressure equal
to that in the suction or supply pipe, and
means for controlling the discharge from the

as set forth.

5. The combination with the chemical-con-

taining tank, the steam-pipe opening there-
into at one end, and the delivery-pipe leading
from near the other end of such tank, of the
air-tank into which said delivery-pipe dis-

charges, the supply or suction pipe of a tank,

feed-water heater, or pump, a passage-way
between said tank and said latter pipe, an

air-supply chamber intermediate said suection |

or supply pipe and said air-tank, means for
admitting air to such chamber, and a valve
intermediate the latter and said suction or
supply pipe, said valve when opened permit-

‘ting the pressure in the supply-pipe to force

the air from said chamber to said tank, as set

forth. |
6. The combination with the chemical-con-

taining tank, the steam-pipe opening there-

_intoatone end, and the delivery-pipe leading

35
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from near the other end of such tank, of the

air-tank into which said delivery-pipe dis-
charges, the supply or suction pipe of a tank,

feed-water heater, or pump, a passage-way

between said tank and said latter pipe, means

for storing airin said tank at a pressure equal
to that in the suction or supply pipe, and

means for automatically cutting oif commu-
nication between said air-tank and said suc-

tion or supply pipe in the event of thecolumn
of air being broken, as set forth. o

7. The combination with the chemieal-con-
taining tank, the steam-pipe opening there-
into at one end, and the delivery-pipe leading
from near the other end of such tank, of the
air-tank into which said delivery-pipe dis-
charges, the supply or suction pipe of a tank,
feed-water heater, or pump, a passage-way
between said tank and said latter pipe, an

air-supply chamber intermediate said suction

or supply pipe and said air-tank, means for

~admitting air to such chamber, a valve in-

535

6o nication between said air-tank and air-cham- .

termediate the latter and said suction orsup-
ply pipe, said valve when opened permiiting
the pressure in the supply-pipe to force the

air from said chamber to said tank, and
means for automatically cutting oif commu-

3

| ber in the event of the column of air being
broken, as set forth. -

8. The combination with the chemical-con-
taining tank, the steam-pipe opening theére-

into at one end, and the delivery-pipe leading 65

from near the other end of the tank, of the

air-tank, a sight-feed tube between said air-

tank and the delivery-pipe, a valve control-

ling the admission to sight-feed tube, an air-
chamber connected to said tank, a pipe con-

70

necting said air-chamber to the suction or

supply of a tank, feed-water heater, or pump,
\ means for forcing the air from said air-cham-

ber into said tank, a valve-stem having two

| valvesfor cutting off communication between
said tank and air-chamber, said valves being

normally held away from their seats, and said

75

valve-stem being extended into said sight-

feed tube, as set forth.

9. The combination with the chemical-con-
taining tank, the steam-pipe opening there-
into at one end, and the delivery-pipe leading
from near the other end of the tank, of the
air-tank, a sight-feed tube having a passage-
way opening into said air-tank, a valve for
controlling the discharge into said sight-feed

| tube, an air-chamber opening into said air-

tank, valves in said air-chamber, a pipe con-
necting said air-chamber to the suection or

supply pipe of a tank, feed-water heater, or

pump, a valve in said pipe a valve-stem ex-

tended into said passage-way of the sight-

feed tube, two valves on'said stem for con-

trolling communication between said air-
chamber and air-tank, and a float on said
| stem, substantially as set forth. - |
10. The combination with the chemiecal-

tank, the steam-pipe and the delivery-pipe,
of the air-tank, the sight-feed tube having a
passage-way opening into said air-tank, an
air-chamber having a passage-way opening
into said air-tank provided with upper and

lower valve seats, means for admitting air to

said air-chamber, a valved pipe connecting
said air-chamber with the suction or supply
pipe of a tank, feed-water heater, or pump,

upper and lower valves designed to be seated

against said seats for closing communication
between the air-tank and air-chamber, a stem
for said valves extended into sald passage-

way of the sight-feed tube, and a float on said

stem, substantially as set forth.

In testimony whereof 1 have signed this
specification in the presence of two subscrib-
ing witnesses. |

THOS. O. ORGAN,
Witnesses: | '

G. ALFRED KOCH,
- HERMAN W. SULZER.
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