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UNITED STATES PATENT OFFICE 
FEEDING WATER. To BoILERs 

Vincent v. Weenschoten, Erie, Pa., assignor to 
Northern Equipment Company, Erie, Pa., a 
corporation of Pennsylvania, 

Application October 30, 1933, Seria No. 695,726 

21 Claims. (Cl. 122-451) 
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 therewith a chemical for pre 
cipitating or other purposes, and also for pro 
Viding Suitable apparatus for carrying out th 
method. 

In boiler operation, as is well understood, the 
Continual evaporation of Water in the boiler in 
creases the concentration of soluble and in 
Soluble in atter in the Water which produces de 
posits of Scale, foaming and priming and caustic 
embrittlement, and not only necessitates fre 
equent 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 
a SSist 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 introduce 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 
annount 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 phosphate, 
as the “treatment'. 
One object of my invention is to provide for 

Supplying to the boiler the treatment in propor 
tion to the make-up, without any reference to 
the proportion of the make-up to the condensate, 
it 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 accompanying 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 Fig. i. Fig. 3 is a Sectional view along 
the line 3-3 of Fig. 2; Fig. 4 is a sectional view 
along the line 4-4 of Fig. 2; Fig. 5 is a diagram 
matic elevation of a modified form of apparatus; 
Fig.6 shows a modification of the System illus 
trated by Fig. 5; Fig. 7 illustrates a further modi 
fication; and Figs. 8 and 9 illustrate by enlarged 
drawings the proportioning valves of Fig. 7. 

Referring to Fig.1, the upper portion of the 
figure represents a battery of boilers 0, which 
are being Supplied with treated water through 
the pipes , by means of the feed water valves 
2, 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. 
Ehe 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 6, in any suitable manner, such as by 
means of a pipe 7. The make-up water is passed 
into the tank through a pipe 8, and the treat 
ment is passed into the tank through a pipe 20. 
The valve 22 is adapted to control the flow of 
nake-up Water into the pipe 8 from any suit 
able source of supply under pressure through a 
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 
Connon Operating means. These means corn 
prise a float 27 mounted in the storage tank 6 
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 to the Spindle 3 is the arm 30, 
which is operated by the arm 28 of the float 27. 
From this, it will be seen that, as the water in 

the storage tank rises, carrying with it, the float, 
the arm 30 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 
lip liquids will remain constant, without refer i 
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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 6 will rise sufficiently to 
entirely close the valves 22 and 24, but if, at any 
time, the condensate is not sufficient for the 
needs, these valves will be opened more or less 
to meet the needs of the boiler. But in any such 
case, the proportionate amount of liquid passed 
through the valves will remain unchanged. ..." 

inlet and outlet. 

may be varied, or the pressure in the tank? 6 
may be varied, depending, upon various circum 
stances... . . . . . . . . . . . . . . . . 
...'...Hence, to insure a proportionate: amount of 
flow through these valves, irrespective of va 
riations in the inlet or outlet pressures,..l provide 
means for maintaining a 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 a sylphon bellows. 40 mounted in the cas 
ing of the valve .22 and operatively connected 
with the outlet of the valve and with the inner 
chamber 8, and also operatively connected with 
the plunger 42, which controls the flow of liquid. 
from the pipe 23 into the chamber 4?. As is well 

i understood, this arrangement is such that a 
constant drop in pressure through the plunger 

5 5 

sible; and to accomplish this, when sodium phos. 
phate or similar chemicals are used in the 

34 will be maintained and, hence, the flow. of 
water therethrough will be proportional to the 
magnitude of the opening of the valve. Similarly 
with valve 24. The sylphon bellows. 43 main 
tains a constant drop in pressure through the 
plunger 35, so that the flow of treatment is al 
ways proportional to the opening of the ports 
therethrough. . - 
Whilemy invention has no particular relation 

to the chemical that may be used for properly 
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 
substance into the make-up water as herein de 
scribed tends to form a coat on the inner sur 
face of the pipes 9 and 14, through which the 
liquid passes on its way to the boiler. This tend 
ency to lime up the pipes is to be avoided, if pos 

treatment, I provide a somewhat modified sys 
60. tem, which is illustrated in Fig. 5. This system 

is adapted to pass the treatment which may be 
necessary directly into each of the boilers of the 
battery substantially in proportion to the amount 

70 

is 

of make-up liquid that is passed in that particu 
lar boiler, but to entirely prevent any mixing of 
the two liquids before the boiler is reached. 
: The system which I provide for this purpose is 
similar to that of Fig. 1, except that the pipe 29 
is replaced by a pipe 50 which passes the treat 
ment from the proportioning valves into a tank 
5A, 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 53, through a pipe 54 to a main treatment 
pipe:55.. The make-up liquid passes into the tank 
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52 through the pipe 8, and this tank also re 
ceives the condensate through any suitable pipe 
56. From the tank 52, the mixed waters are 
forced, by means of a pump 5, through a pipe 
58 into the main pipe 60. The pumps 53 and 5 
may be operated by any suitable means. As 
shown, they are operated by steam, but the 
pump 53, for instance, may be operated by an 
electric motor, the controller of which is re 

- - sponsive to the liquid level in the tank 5f. 
However, the amount of liquid passing through , 

either valve is not necessarily proportional to 
the opening of the valve, as the aniolirit: foWing. 
will depend also upon the pressures in the valve. 

w Obviously, as the amount of 
treatment in the tank 25 varies, the head thereof 
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. 

In this manner, the make-up and the treat 
ment are properly proportioned as before, by 
means of the valves 22 and 24 operated in the 
manner already described, by the float 2 in the 
tank.52. So that the amount of the two liquids 
which are delivered to the respective tanks 5 
and 52 are always substantially proportional as 
before, irrespective of the condensate that is 
passed into the tank 52. It will be understood 
that the proportioning of the treatment to the 
boilers or to the tanks may be regulated inva 
rious manners, such as by adjusting the pres 
sure maintained by the pressure regulating valves 
On the treatment lines. . . 

. In the branches 6 and 62 are valves 63, 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 24, and these arms. 64 are op 
erated by the thermostats 35, so as to supply to 
the boilers 9 liquid in proportion to the needs, 
in an ordinary manner. The only difference is 
that there are two pipes 66 and 67 feeding the 
boiler instead of one, and in each of the pipes is 
a valve corresponding to the valves 22 and 24. 
These valves, however, may be any suitable con 
Figs. 8 and 9. . . . 

It will thus be seen that, my means of the 
valves 22 and 24, in this system the treatment 
is supplied to the tank 5i in proportion to the 
supply of the make-up liquid to the taank 52, 
entirely irrespective of the condensate which is 
supplied through the pipe 56 in any ordinary 
manner. At the same time, the two liquids are 
properly distributed to the individual boilers of 
the battery as the valves open always propor 
tional. This, however, does not mean that these 
two valves will pass proportional amounts of 
liquid. If such were the case, the annount of 
treatment would be proportional to the combined 
amounts of ... make-up and condensate. The 
pump 53 being controlled by the elevation of 

stant pressure drop valves, such as the valves of 

the liquid level in the tank 5t, the pressure in the 
pipe 62 is varied accordingly. For instance, if 
the system is being fully supplied by the con 
densate, although the valve in pipe. 62 will be 
open in the same proportion as the valve in pipe 
64, yet there will be no flow therethrough, as the 
valves 68 supplying steam to the pump 53 will be 
closed by the float 69. 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 proportional to the make 
up liquid supplied to the tank 52. 
I have found that it is unnecessary to provide, 

at least in some cases, the treatment tank 5. 
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 treatment 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 liquid. This system is il 
lustrated in Fig. 6... 

0. 

tank 3 through the pipe 3. 

... This system comprises the valves 79 and Ti, 
which may be in all respects similar to the valves 
22 and 24 herein above described. The make-up 
water is passed through the pipe 72 and the valve 
7 into the tank 3, and steam is passed through 
the pipe 4 through the valve and pipe 5 
to the pump 76. This pump 76 pumps the treat 
ment from the tank into the pipe. 8 and the 
main, pipe 88. The condensate passes into the 

Steam is also 
passed through the pipe 82 to the pump 83, and 

, this pump pumps the mixed. Water from the tank 
3 into the main pipe 84. . . . . . 
The remainder of the System has not been il 

lustrated, as it may be in all respects similar 
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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 controlled by the feed water regulator as 
hereiinabove 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 
spective of the amount of condensate Supplied. 
If the condensate alone is sufficient to supply the 
needs of the boilers, the valves. 70 and 7 will 
close and no treatment will be Supplied by the 
pump. 76. As the valves 7 and open, in case 
of insufficient condensate, the amount of treat 
ment passed by the pump 73 will always be pro 
portional to the make-up passed into the tank 3. 

Figs. 7 to 9 illustrate a Systern somewhat sim 
ilar 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 
9, which, by means of floats 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 99 to the storage tank fes, and 
the treatment flows through the pipe 0; and 
valve 02 to the tank 3. The valves 99 and 
02 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 04 and 85 pass the liquids to the mains 
| 06 and 07, as hereinabove described. The con 
densate may be passed to the storage tank 
through the pipe 8 as with the system of 
Figs. 5 and 6. r 
The valve system for passing the liquids from 

the mains to the boilers is in general the Sane 
as has been described with reference to Fig. 5. 
But in this case I prefer to position the valves 
and to connect them up somewhat differently. 
The pipe O conveys the make-up liquid to the 
boiler through the valve which is Substantially 
the same as the valve 22 illustrated in Fig. 3. 
The valves. 2 and 3 convey the treatment to 
the boiler through the pipe 4, and these valves 
are substantially the same as the valves 24 ill 
lustrated in Fig. 4. In each case, the Valve Sys 
ten provides a constant pressure: drop there 
through. 
Each feed water regulator if 5 operates the 

3. 
valve lever 6 in a well known manner, and 
this lever operates simultaneously and propor 
tionally the plungers, and 8 of the valves 

and 3. This is accomplished by means of 
the arms 23 and 24 and the adjustable-connect 
ing link: . 25. The valve plungers 7 and 8 
both open by moving upwardly. 

Hence, in this system, the amount of treat 
ment is always Substantially proportional 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 
also distribute the treatment to the boiler Sub 
stantially proportional to the loads on the vari 
ous 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 
sponsive to the load itself could be introduced in 
these systems, as is done in other feed Water. SyS, 
tem.S. .. . . . 

It may be 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 98, by means of the pipe 220. By 
closing the valve 2 and opening the valve 22, 
and With a suitable source of Supply of conden 
sate, the condensate would pass into the tank. 90 
instead of the tank 90 and, hence, the tank 98 
would become a storage tank and the valves 99 
and 32 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, 
a valve in each of the treatment and the make up 
pipes, a tank, means responsive to the liquid 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 into the boiler. 

2. A boiler feed water system comprising three 
independent pipes for transmitting respectively, 
treatment, make up and condensate liquids, 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 
from 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 a first, 
a Second and a third pipe for transmitting respec 
tively, treatment, make up and condensate liq 
luids, a valve in the first and the second pipes, a 
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 liq 
luid 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 
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liquid level elevation in the second tank for 
passing liquid from the second tank to the boiler. 
: 5. A boiler feed water system as claimed in. 
claim 3, each of Said passing means comprising a 
valve, and means responsive to the liquid level. 
elevation in the boiler for simultaneously and 
proportionally operating the two valves of the 
passing means. ": 

6. A boiler feed water system as claimed in 
0 claim 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 boiler feed water system as claimed in 
claim. 3, each of said passing means comprising a 
valve, and means responsive to the load on the 
boiler for simultaneously and proportionally op 
erating the two valves of the passing means. 
i. 8. In a boiler feed water system, means for 

20. passing into the boiler variable amounts of a con 
densate liquid, and means for passing to the 
boiler proportional amounts of make-up water 
and a liquid treatment, Said latter means ar 
ranged to pass amounts of the make-up and the 
treatment inversely proportional to the amount 
of condensate passed to the boiler. . . . . . . 

9. In a boiler system as claimed in claim 8, in 
which said latter means, comprises two pipes, a 
valve in each pipe, means for operating simul 
taneously and proportionally said Valves, one of 
the pipes being adapted to transmit the make-up 

... water, and the other pipe adapted to transmit the 
treatment. . . ... . . . . . . . . . . . . . . . . 

10. In a boiler feed water system as claimed 
in claim 8, said latter means comprising two 
valves and means for operating said valves simuli 
taneously and proportionally, the amount of 
make-up water and treatment passed to the boiler 
being respectively responsive 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 liquid, 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 liquid from the tank to the boiler, 
and means responsive to the opening of the valve 
in the first pipe for passing a third liquid into 
the boiler. 

t 
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12. In a boiler feed water system as claimed 

in claim 11, said latter means comprising a pipe 
for transmitting the third liquid, a pump opera 
tively connected to the latter pipe, a pipe con 
necting the pump with the boiler, said first pipe 
being connected to the pump and adapted to 
convey a power fluid...to said pump. : 

13. In a boiler feed water system, means for 
passing into the boiler variable amounts of 
make-up water and means for passing into the 
boiler, continuously and automatically, amounts 
of a liquid treatment proportional to the amounts 
of make-up water passed thereto. . . . . - - - - 

14. A boiler feed water System as claimed in 
claim 3, comprising 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 system as claimed in 
claim 3. comprising means for producing 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 
liquid pressure drops through each of the valves. 

17. 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 
claim 8, comprising means for providing uniform 
pressure drops of the fluids passing through each 
of the valves. . . . . . . . . 

19. A method of feeding water to boilers con 
sisting 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 proportion 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 
a mixture of make-up and condensate water, and 
in simultaneously passing to the boiler an amount 
of treatment liquid proportional to the amount of 
make-up in the mixture. 

21. A method offeeding water as claimed in 
claim 20, the treatment being passed to the boiler 
independently of the mixture. - 
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