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This invention relates to the feeding of water
to-boilers and has for.its object providing a suit-
able method of feeding water to the boilers when
it is desired to mix therewitly a chemical for pre-

‘cipitating or other purposes; and also for pro-

viding . suitable apparatus for carrying out. the
method. '
-In. boiler operation, as is well understood, the

" continual evaporation of water in the beiler in-

creases the concentration of soluble and in-
soluble matter in the water which produces de-
posits of scale, foaming and priming and caustic
embrittlement, and not only necessitates fre-
quent blowing down of the water but is other-
wise: objectionable. It has been the practice to
introduce with the feed water certain chemicals,
such as sodium phosphate, usually in solution, to
assist in keeping the boiler surface clean. it is
also common to pass.into. the boiler the conden~
sate provided by the condensation of the steam

~used for various purposes, or to infroduce water

without objectionable chemicals therein, in ad-
dition to raw water which is provided to make
up. the deficiency.

. In any case, it is usually desirable; when in-
troducing the sodium phosphate, to proportion it

- to the amount of impurities that go in with the
- feed water rather than in proportion to the total

amount of water. Herein, for convenience, I
shall refer to the pure water that is introduced
as the “condensate”, and to the impure water

-as the “make-up”;.and to the liquid which con-

tains the chemical, such as sodium phiosphate,
as the “treatment”.

Ore object of my invention is to provide for
supplying to the boiler the treatment in propor-
tion to the make-up, without any réference to
the proportion of the make-up to the condensate,
1 being understood that, in ‘practice, the propor-
tion of the make-up to the condensate varies
greatly from time to time, even with the same
boiler load.

Of the accempanying drawings, Fig. 1 is a
more or less diagrammatic elevation of a boiler

. system and. the means therefor which supply
. liquids thereto, according to my invention; Fig.

2'is ‘an enlarged plan view of the proportioning
valves of Pig. I; ¥ig. 3 is a sectional view along
the line 3—3 of Fig. 2; Fig. 4 is a sectional view
along the Iine 4—4% of Fig. 2; Fig, 5 is'a diagram-
matic elevation of a modified form of apparatus;
Fig. 6 shows a medification of the system illus-
trated by Fig. 5; Fig.7 llustrates a further modi-
fication; and Figs. 8 and 9 illustrate by enlarged
drawings the proportioning valves of Fig. 7.

(CL 122—451)

Referrihg to Fig. 1, the upper portion of the

figure represents a battery of boilers {8, which
are being supplied with treated water through
the pipes 11, by means of the feed water valves
12, the opening of the valves being controlled by
any of the ordinary feed water regulators, such
as the thermostats (3. The water is supplied to
each boiler through a main {4, by means of a
pump {5, which draws the treated water from a
storage tank {6.

In this instance, the water consists of the con-
densate, the make-up water, and the treatment.
The latter we may consider as a suitable chemi-
cal for suitably treating the water in the boilers.
The condensate is passed directly into the stor-
age tank I6, in any suitable manner, such as by
means of a pipe 1T. The make-up water is passed
into the tank through a pipe 18, and the treat-
ment is passed into the tank through a pipe 20.
The valve 22 is adapted to control the flow of
make-up water into the pipe 18 from any suit-
able source of supply under pressure through g
pipe 23. The valve 24 controls the flow of the
treatment from a suitable tank 25 through a
pipe 26. :

In order to maintain constantly the predeter-
mined relation between the mass of make-up
water and treatment, the valves 22 and 24 are
operated synchronously and proportionately by
common operating means.
prise a float 27 mounted in the storage tank 16

‘and adapted to operate an external arm 28 in an

ordinary manner. This arm controls an arm 30,
which is arranged to operate simultaneously the
plungers 34 and 35 of the valves 22 and 24..
Referring to Figs. 2, 3 and 4, it will be seen that
the valves 22 and 24 are associated by means of
a spindle 3/. Each end of the spindle is ar-
ranged to pass into one of the valve casings and
is operatively fixed to an arm 32 or 33 therein,

and these arms are arranged respectively to op~

erate the plungers 34 and 35 of the respective
valves. Fixed te the spindle 3! is the arm 30,
which is operated by the arm 28 of the float 21.
. From this, it will be seen that, as the water. in
the storage tank rises, carrying with it the float,
the arm 38 will be lowered, lowering also the
arms 32 and 33 of the valves and the respective
plungers 34 and 35. Thus the flow of liquids to

the tank will be decreased proportionately, if .

properly arranged, as the two valves will be
closed proportionately the same amount;:

As a consequence of ‘this arrangement, the
proportionate amounts of treatment and make-

up liquids will remain constant, -without ‘refer- :

These means com- .
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ence to the flow of ‘condensate into the tank (6.
If the amount of condensate is sufficient at any
time to supply the needs of the battery of boilers,

the water in the tank-16 will rise sufficiently to.

entirely close the valves 22 and 24, but if, at any

time, the condensate. -is hot sufficient for ihe -

needs,; these valves will be opened more or less

to meet the needs of the boiler.  But in any. such -

case, the proportlonate amount of liguid passed
through thie valves will remain unchénged.

inlet and -outlet.

will vary, changing the pressure in the inlet of
the valve accordingly. . Or, as is 'well’ understood;

the pressure of the make-up liquid in the pipe 23 .

may be varied, or the pressure in the tank {6
may be: Var1ed dependmg upon varlous mrcum—
stances :

Henﬂe to: msure Q. proportlonate amount of
ﬂow throudh these. ‘valves; 1r1espect1ve of va-
riations in the inlet-or outlet pressures, T provide

‘means for maintsining ‘e constant drop in:pres-

sure -through the- valves.” . Any.suitable means
may be used for this purpose; and such means in
itself is not a. feature of my:invention, as such

means is old.  But I prefer for .the purpose ‘the
use.of ‘s sylphon bellows 49 mounted:in the cas- =

ing of .the ‘valve: 22 :'and -operatively connected

Cwith-the outlet of the valve and’ with the inner

chamber &1, and also operatively connected with

‘the plunger 42, which controls: the flow of liquid -

from the pipe 23 into the chamber 81, As is well

sunderstocd, “this arrangement ‘is such ‘that ‘a
‘constant drop in’ pressure -through: the plunger

84 will be maintained . and, hence, the flow. of

- water: therethrough will be proportional to ‘the

magnitude of the opening of the valve. ulmzlarly
with “valve '24. - The sylp’uon bellows - 43."main-
tains-a -constant drop in pressure -through' the

plunger 25, o that the flow of treatment:is-al-.

ways ‘proportional to the opcmng of the pcorts
therethrough.
While my invention: has no: partlcular relatmn

- to"the .chemical- that may be:used . for preperly

affecting -the chemicals in-the make-up- water,
yet it is customary for such purposes to use so=

' dium.phosphate, and: the introduction of ~this
subgtance into’ the make-up water as herein de-’

scribed tends to:'form a coat on-the inner’ sur-
Tace of the pipes 19 and- 14, through: which-the
liquid passes on its way to the boiler. “This tend-
ency to-lithé up the pipes is to be avoided, if pos-

. -sible; and to accomphsh this; when sodlum phos-

{3

T

phate  or similar chernicals are -used”in 'the-
_treatment; I provide a somewhat’ modified sys-

60

tém;-which is illustrated in-Fig.: 5. 7 This system
is: adapted to pass the treatment whlch may be
necessaly directly into'each of the boilers of the

" battery substantlally in proportlon tothe amount

of make-up liquid that is passed-in that partlcu-
lar" boiler;-but to entirely prevent any mlxmg of
the'two 11qu1ds before the boiler isireached::

. The systera:which I provide for this purposé is
sitnilar to that of Fig. 1, except that the pipe 20
is replaced.- by & pipe 50 ‘which passes the treat-
ment from the proportiohing valves’ into a ‘tank
5{, instead .of into the storage tank 52 which
corresponds to the ‘tank {6 of :the ‘other system:
This. treatment is then forced, by means of a
pump Ea through a pipe 54 toa.main treatment
pipe:55.; The make-up liquid passesinto the tank

2, 011 600

52 through the pipe 18, and thls tank also re-
ceives the condensate through any suitable pipe
5.  From the tank 52, the mixed waters are

" forced, by means of a pump 57, through a pipe
5§ into the main pipe 68, The pumps 53 and 57

may. -be operated by eny suitable means. As

shown, they are. operated by steam, but the -

pump 53,7 for. instance, may be: operated by an
electric motor; the comroller of whlcn is re-

‘sponsive to the liquid level in the tank 51.
However, the amount of liquid passing through ..
either valve is mnot necessarily proportional o~
the opening of the valve, as the amdudt-flowing .
will'depend also upon the pressures in the valve.
Obviously, as the amount.’ of -
treatment in the tank 25 varies, the heéad theéreof

In this manner, the make-up and the ti'eat~

So that the smount of: the two liguids

and 52 are always substantially proportional as

~before, “irrespective of the -condensate that -is
: passed into. the tank B2,
" that the proportioning of the treatment to. the

It “will be understood

boilers or -to the tanks may be regulated in va-
rious ‘manners; such.as by adjusting the pres-

sure maintained by the pressure regulatmg valves -

on the treatment lines.
In.the branches 8 and 62 are valves 60 which

“may be similar to the valves.22 and 24; except

that the spindles 3! of these valves have fixed
thereto arms 64 corresponding to the arms 30 of
the valves 22 and 28, and these arms 64 are op-
erated by the thermostats 85, -50.as to'supply to

. the boilers 18- liquid in proportion to the needs,

in an ordinary manner.  The only difference is
that there are two pipes 66 and &7 feeding the
boiler instead of one, and in-each of the pipes is
2, valve corfesponding to the valves 22 and 24.
These valves, however, may he-any suitable con-

_ stant pressule drop valves, such as the valves of
’Flgs 8 and 9.

Tt will ' thus be seen tha’c my raeans of the
valves 22 and 24, in this ‘system the treatment
is ‘stupplied to the tank §i in proportion” to the
supply . of the ‘make-up liquid to the taank %2,
entirely irrespective of the condensate wh.ch is
supphed through the pipe 56 in any-ordinary
manner, At the same time, the two liquids are
properly distributed to the. lndlvxdual boilers of
the battery as-the valves” ‘open_always propor-
tional. This, however, does not mean ‘that these
two yalves W111 pass. proportional amounts of
11qu1a 1f such -were the case, the amount of

10

'mept are properly proportioned as before, by .
‘meéans of the valves 22 and 24 operated in the
manner: dlready described, by the float 27-in the .
“tank 52
- ‘which’ are delivered to the respective tanks B{
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Ny eatment would be pr oportxonal to the combined

amounts of . make-up . and condensate.. The
pump 53 ‘being controlled by the elevation of

“the liquid level in the tank 51, the pressure in the

pipe. 62 is yaried accordmgly For instance, if
the. system is. being fully supphed by the con-
densate although . the valve in pipe- 82 will be
open in the same pr0p01 tmn as the valve in pipe
6{; yet there will be.no flow -therethrough;, as the
Va.lves.ﬁ&supplying steam to-the pump 53 will be
closed by the float 89. Or, in any event, the flow
of treatment through the pipe 62 will-be propor-
tional to the pressure-delivered: by the pump 53,
and this in turn will be propertional to the make-
up liquid supplied to the tank 52,

I have found that it is unnecessary- to provide,
at. Jeast in some cases, the treatment fank 51,

"This may be eliminated by passing the steam for

operating the treatment pump:through the valve
24 instead of .the treatment itself:  In this man-
ner, the: pressure of the pump:is controlled by
the: valve. 24, and the.tréatment ‘is. pumped di-

. rectly from: the: tank 25 to the pipe 62 and hence,
'is delivered: to: that pipe always.in proportion to
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the amount of make-up lguid, 'This system is il-
lustrated:in Pig.:6. . S .

-~ This system: comprises the valves 18 and TI,
whiclrmay be:in all réesgects similar to the valves

122 and 24 hereinabove described. The make-up

. "water is passed through the pipe 72.and the valve

g

Ctank 1% ‘through the pipe B81.

18 into the tank 73, and .steam is passed through
the :pipe. 74 through the valve Ti:and pipe 75
to the pump 78, { This pump 76 pumps the treat-
ment-from the-tank 71 into the pipe 18 and the
main:.pipe: 88. 'The candensate passes into the
Steam " is: also
passed through the pipe 82 o0 the pump 83, and

-~ this, pump pumps the mixed water from the tank

5

12 into the: main: pipe 84. - - :
-:'The remainder of the system has not been: il-

“lustrated, as it may-be in -all respects -similar

26
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- through the pipe 188 as
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‘to.the system: illustrated:in Fig.: 5. - The treat-

ment and the mixed liquids pass from the main
pipes through suitable valves, such as the valves
22 and 24, into. the respective boilers; these valves
being . coritrolled. by the feed water regulator as
hereinabove described. - :

.~ With: this: arrangement,: the supply of treat-
ment will always: be proportional to the supply of
make-up, just as with the other systems, irre-
spectiver of the amount of condensate supplied.
If the condensate alone is sufficient to supply the
needs-of :the boilers, the valves 76 and 71 will
close’ and:no, treatment will be supplied by the
pump 18, -As the valves 78 and 71{ open,.in case
of “insufficient condensate; the' amount of treat-
went passed by the pump 78 will always be pro-

portional to the make-up passed into- the tank 73,

Figs, 7 to 9 ilustrate a system somewhat sim~

-lar to that shown in Fig. 5. In this case, how-

ever, the method of providing constant pressure
drop through the valves corresponding to valves
22 and 24 is materially different.. To accomplish
this, - I provide constant liquid heads above the
valves. For this purpose, I provide tanks 90 and
8¢ which, by means of flcats 92 and 93, maintain
at. a..constant elevation the level of the liquid
therein. These floats control valves 94 and 95,
which control the flow of make-up liquid through

“the pipe. 96 -and- treatment through the pipe 97.

From-these tanks, the make-up flows through the
pipe 98 and valve 89 to the storage tank 189, and
the treatment flows through the pipe 18! and
valve. {02 to-the tank #03: The valves 99 and
182 are operated by the float substantially as
described with reference to the valves 22 and
24, so that these valves open simultaneously and
proportionally at all times and, hence, pass pro-
portional amounts of liquids therethrough. ' The
pumps 104 and 185 pass the liquids to the mains
186 and. 187, as hereinabove described. The con-
densate may be : passed to the storage tank
with the system of
Pigs. 5 and 8. : :

The valve system for passing the liquids from
the mains to the boilers is in general the same
as has been described with reference to Fig. 5.

~But'in this case I prefer to position the valves

and to connect themn up somewhat differently.
The pipe 110 conveys the make-up liguid to the

boiler through the valve {1 which is substantially

the same as:the valve 22 illustrated in Fig, 3.
The valves- 112 and {13 convey the treatment to
the boiler through the pipe 14, and these valves
are substantially the same as the valves 24 il-

lustrated in'Fig. 4. In each case, the valve sys-

tem provides a constant pressure . drop there-
through. )
Each feed water regulator 115 operates the

“tively,

3

valve lever {16 in a well known manner, and
this lever operates: simultaheously ‘and propor-
tionally the plungers..147 and 118 of the valves
£4f and 143.  This is accomplished by.means of

the arms 123 and t24 and the adjustable.connect-

ing link 128, The. valve plungers T and 118
both open by moving upwardly. .
Hence, in this system, the amount of treat-
ment is'always substantially proporticonal to the
amount of make-up liquid, irrespective of any va-
riations in the condensate, as has been explained
herein with reference to Fig. 5. These systems
2lso “distribute the treatment to the boiler sub-=
stantially proportional to the loads on the vari-
cus boilers.. With feed water regulators respon-
sive to the elevation of the water level in the

boiler, the aggregate amount of water passed to .

the boiler will be substantially proportional to
the load on the boiler. However, any ordinary or
suitable means for regulating the flow directly re~
spensive to. the load ifself could be introduced in
these systems; as is done in other.feed water. sys~
tems: . - o : :

It may he desired to feed the treatment to. the
boilers in proportion to the total amount of water
fed thereto. 'This may be accomplished in case
of the system of Fig. 7 by passing the condensate
into'the tank 90, by means of the pipe 128. By
closing the valve 124 and opening the valve 122,
and- with a:suitable source of supply of  conden-
sate, the condensate would pass into the tank: 90
instead of the tank 1080 and, hence, the tank 99
would become a storage tank and theé valves 89
and 182 would pass the treatment ‘proportional
to the total amount of water which passed to. the
boiler. -In case of Fig. 5, this same process would
be carried out by passing the condensate together
with the make-up liquid through: the pipe 23,
instead of passing the condensate -through the
pipe 56. ‘

I claim as my invention:

-1. A boiler feed water system comprising three.
independent pipes for transmitting; respectively,
a treatment, a make up, and a’condensate liquid,
& valve.in each of the treatment and the make up
pives, a tank, means responsive to the lHquid level
elevation'in the tank for operating simultaneously
and-proportionally said valves, each of the three
pipes communicating with the tank, and means
for forcing liquid from the tank inte the boiler,

2. A voiler-feed water system comprising three
independent pipes for transmitting respectively,
treatment, make up and condensate. liguids, a
valve in each of two of the pipes, means for oper-
ating simultaneously and proportionally said
valves, a tank, each of the three pipes communi-
cating with the tank, and means for forcing liquid
irom the tank into the boiler, the said operating
means comprising a float mounted in the tank
and- operatively * associated  with each of the
valves,

3. A boiler feed water system comprising g first,
a second and a third pipe for transmitting respec~
treatment, make up and condensate lig-
uids, a valve in the first and the second pipes, g,
tank for containing liquids, the third pipe and
second pipe communicating with the tank, means
responsive to the liquid level elevation in the tank
for operating said valves, means for passing lig-
uid from the tank to the boiler, and means for
passing a liquid from the outlet of the first valve
to the boiler.

4. A boiler feed water system as claimed in
claim 3, the latter means comprising a second
tank, and a pump, and means responsive to the

1o
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11qu1d level elevatlon in: the second “tank .- for
passing liquid from the second.tank to the boiler.

:5.:A boiler feed watler.system as: claimed. in .
) clalm 3, each of said passmg means comprising a,
valve, and means. responsive to the liquid: level
" elevation in the: boiler for: 51mu1taneously and
‘proportmnally opera,tmg the two- valves- of the

passmg means. " : 0

6. A boiler feed water system as claimed dn

claun 3, each of said passing means comprising a
valve;’ and means responsive to the ‘operation:of
the boiler for simultaneously. and ‘proportionally
operating the two valves.of the passing means:
‘7.-A: hoiler feed ‘water system.as claimed in
clalm 3,'each of said- passing means. ‘comprising a
valve, and-means responsive. to: the load on the

" boiler:for simultaneously and proportlonally op-=

%0

eratlng the two. valves of the passing means.

8.-In a boiler ‘feed water system, means for ,'

passmg into the boiler variable amounts of a.con-
densate- liquid, ‘and means -for passing: to. the

boiler proportional:‘amounts: of ‘make-up-water -

and g liguid treatment, said-.latter means..ar-
rarged to pass amounts of the make-up and the

- treatment-inversely -proportional: to the amount i

of condensate passed to the boiler. .

-9, In: a boiler system as claimed in clalm 8 in
“which said’ latter: means. comprises .two pipes, a

valve in: each pipe, means. for operating simul-

: ta.neously and- proportlona,lly said ‘valves, one of

the pipes being adapted to transmit the make-up

- water, and the other pxpe adapted to. tra,nsmn; the

treatment."
2100 In & bouer feed water system as clauned

:in clalm 8, said ‘latteér means. comprising two
kva,lves and means for operatmg said-valves simul~ -

taneously : and ‘proportionally; . the “amount - of
make-up water and treatment passed to the boiler
being respectively : responswe to .the opening .of

- the valves: .
11, In a boiler feed Water system -a first, a
“second, -and -a. third pipe for. transmitting, .re-

spectively, a treatment a make up, and a con-
densate lauid; a valve in-the first and-in the
second pipe; a tank for containing liquids, the

second and the third pipe adapted to pass liquids
in'the tank means - responsive to the liquid-level -
in the tank for operating the two valves, means’

for: passing hquld from. the tank to the boiler,

- and means responsive to the opening -of the valve - ‘
in the ﬁrst pipe’ for-passing: a thn'd hqmd 1nto

the boﬂer

o e

-2 o011, 600

12, In a boiler feed water system as” claumed

in elaim 11, said latter means comprising a - pipe

for transmlttmg the third liguid; a pump opera-

‘tively connected -to. the latter: pipe,.a. pipe :con-
necting the pump. Wlth the boiler, said first pipe -

heing connected to ;the pump .and: a,dapted to
convey. a-power fluid. to. said ‘pump. .

13..In a boiler. feed water systém, means for
passing - into the ‘boiler’ variable ‘amounts of

make-up water: and means for. passing into.the

boiler, .continuously -and. automatically, ‘amotints
of g liguid treatmerit proportional to the amounts

- of ‘make-up water passed.thereto.:

14, A boiler feed water system as cla,1med 1n

claim-3; oompr1s1ng two tanks mounted above the

valves, the first-and the second pipes :communi-
cating with the respective tanks, and means for
passing ‘a liquid-into each of the latter tanks.:
“"15. A ‘boiler.feed water systemas claimed ‘in
claim” 3; comprising means for: producmg equal
liquid pressures at the inlets of the two valves..
16, A-boiler - feed water. system. as claimed in
claim 1, comprising means for providing constant

11qu1d pressure:drops through each of the valves..

117, A ‘boiler feed water: system as claimed in
claim-3, comprising means: for providing constant
fluid pressure drops through each of the:valves.

~18. A boiler feed. water: system. as. claimed in
clalm 8, comprising means for providing uniform
pressure drops of the ﬁulds passing through ea,ch
of the valves.

°19. A ‘method of feedmg water to boﬂers con—

'51stmg in passing to the boiler under : constant

load: variable-amounts of ‘condensate, in feeding
to’ the boiler at the same time aggregate amounts
of- make-up water and treatment inversely equal
to the -amount of change of condensate, and in

feeding ‘' the treatment in proportlon to the

amount-of :make-up: water.

20. A method of feeding water to a battery of
boilers, consisting in passing to each of the boilers
5 mixture of make-up and condensate water, and
in simultanecusly passing to the boiler an-amount
of treatment liquid proportional to the amiount of
make-up in the-mixture. =
21.°A method- of ‘feeding water -as clalmed in
claim: 20; the treéatment being passed to the boiler
1ndependent1y of the m1xture :

VIN CENT V. VEENSCHOTEN
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