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9: Claims;

The object-of-the:inyention:is:to -provide-a
method -of and:-means for:introducing chemicals
automatically-and: proportionately: to boiler:feed
water:-and in: conjunction:therewith, or as-a-sep=
arate operation; to effect control of the mineral
concentration sof -the.boiler water by: automatic
and proportional blow-down of the:boiler-in:con-
tinuing - operations. 'The- introduetion. of. the
chemicals may be either:ditectly te-the-water.in
the -boiler: or: to. tha. feed waber prior-to the-in-
troduction-of -the: feed-water to.the boiler. By
the- term “chemigal” - I; mean: to.-include~any
chemical treatment or- compound of -any-nature
whatsoever adapted:to in any way modify or con-

dition: the boiling.water; Compounds which. may

. be:used for-this purpose:include:calcium. carbon-
atey calciuny hydroxide; sedium:carbonate; se-
dium: hydroxide; tannic.acid, all phasphates in-
cluding - hexametaphosphate; sodium aluminate,
sedium- sulphate, aluminum sulphafe,. iron'.sul~
phate; starch; patented boiler compounds,: treab-
ment compounds and otber chemical formulas..

The present invention aims to. accomplish. the
foregoing : objects: in. a- particularly efficient,
economical and: reliable. way, and. to.this.end I
provide.an:assembly. of -parts..connected. .to and
operating :under-control-of a conventional..but
very efficient -and- reliable boiler feed. water .con-
trol device This device is known as the.S-C feed
water:regulator-generaton, and .in. its operation,
lowering:of-the water:level in the Jooiler, exposes
a; generator -heating tube fo.the.steam. ahove.the
water-line;:increase. of temperature of said, tube,
generating pressure that is transmitted to a.dia-
phragm: operated- feed water valve, which there-
upon-opens to. supply -additional. feed water . to
bring the -water: level .in the boiler back: to. the
proper point. or level. As before. stated, devices
of this sort are in common: Use.: Since they avoid
the use-of unreliable-and. troublesome:floats and
since -they -contain -no .working. parts subject, to
derangement they have been. found to be highly
reliable; ecopemical-and. efficient. As this..de~
scription -proceeds:it will be seen: that, by the-use
of relatively simple. and inexpensive -mechanism,
I-have-provided -an assembly: adapted to. operate
undet control-of, and in;synchronism- with, the
aforesaid boiler feed water regulator; to: achieve
the -objects:of the. invention,. as. above .outlined.
A-structure-embodying: the principles of the S-C
feed -water - regulator-generator, above referred
to,- is disclosed in the -patent to: Copley:1,193,125
assigned-to the S=C Regulator- Co.. of: Fostoria,
Ohio.

Fiz. 1 of the drawing illustrates -the-applica-
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tion. of the.slements of my:invention to a conven-
tional steam hoiler; and Fig. 2 illustrates one: type
of -valve -which may: be employed.. _

In ther drawing, 5-designabes: the:boiler; 6 the
water column. and T the water glass. This ‘water
column; is connected -in: the usual- way;, i.e; at8
to-the-lower patt of the:-water space of therboiler
and at 9:to.the steam space within the boiler.

A conventional - S~C. regulator-genérator; or
equivalent unit, genarating: increased, pressute.by
drop:of the-boiler-water level is:indicated at 48.
This-unit is conpected 2.1 | and 12 avith the water
and-steam-spaces: of itherbeller, asin the-case of
the- water- column: connections: The:: pressure
generated A the unit 19 1s Aelivered: throughra
pipe-13 to a diaphragm operated feed water con-
trolvalve.{4: . This:valve comprising: diaphragm
{4 in casing: 44 is-disposed; in.the feed water line
$5; which receives:its.supply from: the feed water
supply -source- 16, such:.as: a- heater or-hot well
or otherwise; said:feed.water line including a-feed
watber-pump 7. -

When: the lowering: of the water level in the
boiler generates increased pressure: in:the-unit 40

5 such: pressure acts-upon valve {4:1t0open the same

and : to- feed- additional : water- into-. the- boiler.
When- the- rise -of : the: water. level in the: boiler
protects andk cools the -pressure. generating tube
of the unit 19;:a reduction of pressure in the pipe .
{3 permits valve -14-to- close.. The paxis.so. far
described -are- thase already in use and the parts
nhereafter described are those that.I-have added
to: effect - the objects .seught. The. pipe. 13.and
pipes: 34 and- 35-connected to said pipe: 3. con-
stitutea closed-cireuil in the sense.that the fiue-
tuations: of -pressure- fluid therein. arise.from no
other source than the variations of pressure in
the - pressure. generating tube-of- unit 18, which
pressure-generating: tube.is:in turn exposed. to
variations:—~imtemperaturer-,arising from. the. rise
and-fall of the: boiler water level, such. pressure
in. - the :generating: tube-increasing. as..the. boiler
water level: falls and less:of: the-generating. tube
is -covered by water -and more -of it is exposed fo
the - boiler -steam: :and: decreasing . as the- boiler
water level rises-and covers mare. of the.generat-
ing: tube -and: exposing: less.of said tube.to the
boiler steam:. Thus the fluctuations of pressure
in .said. closed - conduil:vary -as. the. water level
varies and.they -are: largely . independent of the
varigtions:of- steam  pressure. in -the . boiler be-
cause:it is-possible to-have-a high. water level and
2, Iow: steam;-pressure.and vice Versa,. A tank 18
receives: thes chemical. which.: is.to. be. fed. in
metered: quantifies:into . the.- boiler feed. water.
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This tank is connected by a pipe 19 with the main
feed water line {5. A conventional diaphragm
operated pressure regulating valve 20 compris-
ing diaphragm 28 and casing 20% is connected by
pipe 21 with the tank {8 and controls valve 22
in the line 19. This pressure regulating valve is
5o set as to maintain a pressure in the tank 18
that is higher than the boiler pressure. In filling
the tank 18 with chemicals, hand operated valves
23 and 24 are closed. When the -valve 23 is
opened water flows from feed line 15 through line
19 into tank 18 until the pressure in said tank ex-~
ceeds the boiler pressure by an amount deter-
mined by the setting of the regulating valve
20-—22. Thereupon the pressure upon the con-

ventional diaphragm of said valve, acting

through pipe 21, closes the valve broper 22 upon
its.seat. The valve 24 is in g DPipe comprising g
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branch 26 which is connected to the steam space -

of a boiler, at 27 or any other suitable location on
the boiler. A second branch 28 establishes con-
nection between pipe 25 and the main feed water
line, at 29. Valves®0 and 31 make it possible for
the chemical passing through pipe 25 to be fed
either directly into the boiler through the branch
26 -or into the feed water line at 29 through
branch 28. A diaphragm operated regulating
valve, comprising diaphragm 32 in casing 322 and
valve 33 controls the passage of the chemical
through pipe or line 25. Pressure for actuating
diaphragm 32 is delivered through pipe line 34.
Thus, whenever increase of pressure in line I3
opens the feed water valve 14, this same increase
of pressure, acting through line 34, opens valve
33, this regulating valve being so set as to de~
liver a determined and metered quantity of
chemical into the boiler either through branch
26 or branch 28, as the case may be. This pro-
portional feeding of the chemical into the boiler

will be thereafter maintained until changed by -

change of setting of the valve 32—33, as require-
ments may call for. That is to say, if 1 quart of
a known strength chemical is to be introduced
with 1,000 gallons of a known analysis water, the
adjustment of the valve 33 would be made ac-
cordingly and thereafter it would feed at this rate
regardless of the rate of flow per minute, or sec~
ond, or part thereof, of the feed water. In like
manner if it be desired to maintain the boiler
water at 100 grains per gallon of impurities when
using a feed water containing 10 grains per.gal-
lon impurities, the valve 36 would be so adiusted
as to operate in step with incoming feed water
at a ratio of about 1 to 10 or, in other words, to
effect blow-down at the rate of about 10 per cent
of the incoming feed water, as hereinafter de-
scribed. ) -
An additional line 35 leads from line 34 to the
diaphragm actuated regulating and control valve
36 comprising diaphragm 362 in casing 38% that
"is disposed in the blow-down pipe 31 which leads
from the boiler.. A hand operated shut-off valve
38 is also located in this blow-down pipe. By
proper adjustment of valve 36 a determined
quantity of water may be discharged from the
boiler along with mud, chemical concentrates,
precipitates, flocs and other impurities, every
time that a fresh charge of water is fed into the
boiler. From the foregoing description it will be
seen that I accomplish this highly desirable feed-
ing of metered quantities of water softening or
other chemicals and the withdrawal of a propor-
tionate amount of impurity laden water, period-
ically and continuously, through the employment
of a group of elements as simple as mere pipe
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and regulating valves. I am able to do this bo-
cause I take advantage of the existing and varia-
ble pressure field created by the rise and fall of
the boiler water itself. Since the boiler feed wa-
fer itself is the element to be treated, this variable
bressure which fluctuates in direct accord with
the call for or satisfaction of boiler feed water
and wholily independently of the existing steam
pressureinthe boiler, admirably lends itself to the
utilization of the simple, inexpensive and reli-
able parts, such as the simple pipe and regu-
lating valves described, in the achievement of the
important functional advantages which I have
recited.

I contemplate using any of the well known,
balanced diaphragm operated regulating valves
already on the market and familiar to every en-
gineer. In these valves the movement of the dia-
phragm under pressure is against the tension of
a settable regulating spring. In some of these
valves the movement of the diaphragm under
pressure opens the valve and the spring tends
to close it. In other cases the spring tends to
open the valve and the movement of the dig-
phragm tends to close it. My invention is not
limited to the use of any particular type of valve,
but includes any valve constructed to serve ihe
purposes sought. However, for the purpose of
clarity, I have shown one type of valve in Fig, 2.
Here the pressure from a pipe {3* (corresponding
to pipe (3 in Fig. 1) thrusts diaphragm 40 down-
wardly against the tension of spring 41 which
bears between a collar 42 on the valve stem 43
and an adjusting nut 44 that is carried by valve
casing 45. The valve stem passes through a con-
ventional packing gland 46 and carries conven- .
tional balanced valve discs 47 on its lower end.
It is clear that the time and degree of opening
of the valve under a pressure upon the dia-
phragm may be set and varied by adjustment of
the tension of the spring 41, by manipulation of
nut 44, ’ -

As far as I am aware, I am the first to accom-
plish the objects recited, under control of pres-
sure generated by fall of the boiler water level
and, since many ways may suggest themselves to
those skilled in the art to utilize this principle
through the medium of modifications of my
mechanism, I wish it to be understood that the
invention is- not limited to the particular ar-
rangement shown, but that it includes within its
purview whatever changes fairly come “within
either the terms or the spirit of the appended
claims.

Having described my invention, what I claim is:

1. The combination with a boiler having as a
part of its conventional assembly a feed water
line, a pressure operated control valve in said
feed water line, a pressure generating unit ex-
posed to fluctuations of water level within the
boiler and comprising means for genersting in-
creased pressure within said unit upon fall' of
boiler water level and a pipe line for conducting
such increased pressure to the pressure operated
control valve of the feed water line, a pressure
actuated member connected to the feed water
valve for opening the same to a degree determined
by an increase of the pressure imposed thereon,
a second pipe line leading from said source .of
chemical supply to the boiler, a metering valve
disposed to control the flow of chemical through
said second pipe line, a pressure actuated mem-
ber connected to the metering valve for opening
the same to a degree determined by the inqrease
of the pressure imposed upon said pressure sctu-
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ated member and a pressure line disposed 16 -con=
diict pressiire from the pressure genersting unit
t0 said pressuie actuated member of the metering
valve. .

2. The.combitiation with a steam boiler having
a. convéhtional regulator-generator of the type
wheérein, a pressure generating tube is exposed. to
the rise and fall of the boiler water level to there-
by generate fluctuations of pressure in proportion
to. the .coverage of said tube by more orless of
the boiler water, the remaindér of said tube being
exposed fo.boiler steam so that a predetermired
drop,of the water level in the steam boiler causes
an. increase.of pressure in.said tube,.of a closed
conduit. into which. said fluctuations of pressure
are.delivered, three pressure actuated valves each
comprising .a.valve proper.for controlling a_fiuid
flow and g pressure operated. member connected to
said valve far opening.the same in response to in-
crease of pressure upon the pressure operated
member, casings in which said pressure operated
members of the said three valves are located, said
closed conduit being connected to all of said cas-
ings on the pressure responsive side of said mem-

bers, a feed water supply line for the boiler in :

which one of said valves proper is located and the
flow through which is controlled by said valve,
a boiler blow down line leading from the boiler, a
second of the valves proper being located in and

controlling the blow down line and a chemical -

supply line in which the third of said valves proper
is located and which is controlled by said valve.

3. The herein described method which consists
of feeding water conditioning chemical and feed
water into a boiler with the chemical in metered
relation to the feed water and with the feed of
both feed water and chemical under control of
and through the medium of a pressure rise created
by fall of boiler water level in the boiler and in-

dependently of the existing steam pressure in the °

boiler.
4. The combination with a steam boiler assem-
bly including a feed water line, a pressure genera-

tor exposed to fluctuations of water level in the

boiler and comprising means for generating a
pressure that is independent of the boiler steam
pressure, upon fall of boiler water level, a pres-
sure operated feed water control valve comprising
parts acted upon by such independently generated
pressure for moving said valve toward open posi-
tion to provide for the flow of feed water to the
boiler, of means for feeding proportional quanti-
ties of chemicals to the boiler, comprising a source
of chemical supply, a pipe line leading from the
source of chemical supply to the boiler, a meter-
ing valve in said pipe line, an actuating member
for said metering valve constructed to be actuated
by pressure to open said valve, means for con-
necting said actuating member to the source of
such independent pressure, said pressure acting to
move said metering valve toward open position,
a boiler blow down, a pipe connection between the
feed water line and the source of chemical supply,
a feed water pump for supplying feed water to
said feed water line, at a pressure in excess of
boiler pressure, a pressure operated regulating
valve for controlling said pipe connection, and
means for connecting said regulating valve to the
source of chemical supply, said regulating valve
comprising parts set to maintain g pressure high-
er than boiler pressure upon the source of chemi-
cal supply.

5. The combination with a steam boiler having
as & part of its conventional assembly a feed
water line, a pressure operated control valve in
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saidfeed ‘water line and-a pressure-generating
unit exposed to fluctuations of water level within
the boilgr and comprising ‘means for -generating
increased >pressure in- response to-a fall-in-the
boiler water level, of a tank constituting a souree
of “chemical. supply, a connection between said
tank and the feed water line, and presstre respon=
sive means comprising eléments for feeding me=
tered and ‘proportional quantities of - chemicals
irito the boiler feed ‘water in response to such
increased pressure in the generating unit, a boiler
blow down element comprising aboiler blow down
line, a valve disposed in. said line and controlling
the fléw therethrough, a pressure responsive
member connected to and ‘moving said-valve to=
ward open position, and means for conducting
pressure from said pressure  generating unit, to
said member, to open said valve tnder said in-
crease of ‘pressure in the generating unit to blow
down. an amount 'of boiler water proportional to
the amount of water-fed into the boiler.-

6. A structure as recited in claim 1 in combina-
tion with a pump for creating pressure in excess
of boiler pressure, in the feed water line, and
means for establishing connection between the
source of chemical supply and the feed water line
at a point between the feed water valve and the
said pump to thereby maintain a pressure in ex-
cess of boiler pressure upon the source of chemi-
cal supply.

7. The combination with a steam boiler and its
feed water supply line, a feed water source from
which said line leads to the boiler, 2 pump in said
feed water line, a chemical receiving tank, a con-
nection between the feed water line and said tank
connected to the feed water line at a point be-
tween the pump and the boiler, a valve in said
connection, pressure responsive means for clos-
ing said valve in response to a predetermined in-
cregse in pressure, a pipe for conducting pressure
from the tank to said pressure responsive means,
a feed water regulator exposed to fAluctuations of
water level in the boiler and generating pressure
that is independent of the steam pressure that
is in the boiler, upon drop of water level in the
boiler, a feed water control valve disposed in the
feed water line, means biasing said feed water
valve to closed position, pressure responsive means
for opening said valve in response to an increase
in pressure, a pressure line leading from the feed
water regulator to the last said pressure respon-
sive means, a chemical supply line leading from
the chemical containing tank to the boiler, a
chemical controlling metering valve in said line,
means biasing said chemical controlling valve to
closed position, a pressure responsive means for
opening said valve in response to an increase of
pressure, a pressure line leading from the feed
water regulator and conducting the said gen-
erated independent pressure to the last named
pressure responsive means to open said chemical
controlling valve, a blow down line, a metering
blow down valve controlling said line, means bias-
ing the blow down valve to closed position, pres-
sure responsive means for opening the blow down
valve in response to an increase in pressure, a
pressure line leading from the feed water regula-
tor to the pressure responsive means of the blow
down valve for imposing such generated inde-
pendent pressure upon the pressure responsive
means of the blow down valve to open the same,
and a connection leading from a point in the feed
water line, in advauce of the pump, to the chemi-
cal supply line at a point between the boiler and




4

the. controlling metering valve of the chemical
supply line.

8. A structure as recited in ¢laim 1 in combina-
tion with a blow down pipe line leading from the
boiler, a blow down metering valve disposed in
said blow down line comprising a valve proper
controlling the blow-down line and a pressure
actuated means connected to and opening said
valve upon an increase of pressure and a pressure
line disposed to conduct pressure from the gen-
erating unit to the said means to thereby actuate
the valve proper in accordance with the variations
in pressure in the generating unit to thereby
blow-down an amount of the boiler content that
is directly proportional to the pressure variation
in the pressure generating unit.

9. The combination with a steam boiler having
a conventional regulator-generator of the type
wherein a pressure generating tube is exposed to
the rise and fall of the boiler water level to there-~
by generate an. increase of pressure in said tube
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in proportion to the uncovering of said tube by
fall of the boiler water level, the uncovered por-
tion of said tube being ‘exposed to boiler steam,
of a closed conduit in ¢ommunication with said
tube, three pressure actuated valves each com-
prising a valve proper for controlling a fluid flow,
and a pressure responsive means connected to
said valve for opening the same in response to an
increase of pressure upon the pressure responsive
means, said closed conduit being connected to all
of said pressure responsive means, a feed water
line for the boiler, a chemical supply line, and a
blow down line one of said valves being in each
of said lines, the pressure responsive means being
so related to each of the valves, that increase of
pressure in said conduit which responds to a de-
mand for feed water imposes pressure upon each
pressure responsive means in a direction to open :
the valve connected thereto.
HAROLD M. WALL.



