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1. 
The invention relates generally to a method of 

feeding chemicals or the like, and more particu 
larly to such a method which may be readily 
adapted for use in feeding or injecting sterilizing 
or antisepticizing chemicals into a water Supply 
line or system. 
The present invention also is particularly 

adapted for application to the treatment of 
swimming pool water in pools of the fill and draw 
type, as well as pools of the circulating type. 
With respect to such swimming pools, it is cus 
tomary to employ mechanical means for inject 
ing the antisepticizing materials into the pool 
water, this being accomplished by making a con 
centrated Solution of the antisepticizing chemi 
ca's and injecting the solution by Some form of 
mechanical means or the like into the water 
entering the pool. It is customary in such pools 
to endeavor to maintain a residual of from three 
tenths to five-tenths parts per million of the anti 
septicizing materia, which is generally chlorine, 
in the pool at all times. However, as the method 
employed at present is to feed the solution at a 
substantially uniform rate into the pool water 
already containing Such material, it will be ap 
parent that the maintenance of the residual 
within the desired limits involves more or less 
constant attention of the operator. 
The present invention has among its obiects 

the utilization of a novel method of feeding 
chemicals or the like, whereby the concentration 
of the solution iniected may be automatically 
varied over a period of time to achieve the de 
sired results. For example, in the case of swim 
ming pools the residual of chlorine in the pool 
water may be automatically controlled to main 
tain the residual Within predetermined limits 
Substantially throughout the normal period of 
pool use. 
Another object of the invention is the utiliza 

tion of Such a method which requires a minimum 
amount of attention from the operator to achieve 
the desired results and which may be readily 
utilized with pools of either the fill and draw 
type or of the recirculating type. 
A further object of the invention is the 

utilization of such a method which is very simple 
and at the same time very efficient for the pur 
poses intended. 
Many other objects and advantages of the in 

vention herein shown and described will be ob 
vious to those skilled in the art from the dis 
closure herein given. 
For the purposes of illustration, the present 

invention is illustrated in connection with water 
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2 
Supply Systems, particularly those utilized in 
Swimming pool water Systems. However, it will 
be apparent to those skilled in the art that the 
present invention may be readily adapted for use 
in feeding chemicals of various types wherein 
Similar feeding characteristics are desirable. 

In the drawings, wherein like reference char 
acters indicate like or corresponding parts: 

Fig. 1 is a diagrammatic view of a swimming 
pool System of the recirculating type, utilizing 
the present invention; 

Fig. 2 is a diagrammatic view similar to Fig. 1 
of the application of the present invention to a 
Swimming pool system of the fill and draw type; 

Fig. 3 is a diagrammatic view showing the ap 
pication of the present invention to a water or 
other fluid supply line; 

Fig. 4 is a graph showing the results obtained 
by use of the present method in the sterilization 
of Swimming pool water; and 

Fig. 5 is a graph similar to that illustrated in 
Fig. 4. With the results obtained in the steriliza 
tion of Swimming pool water, utilizing present 
methods of feeding the sterilizing material. 

Referring to Fig. 1, indicates generally a 
Swimming pool having an inlet 2 for water enter 
ing the pool and an outlet 3. The outlet 3 is 
connected by piping 4, to the low pressure side 
of a Suitable circulating pump 5, a suitable 
Strainer 6 being interposed in the line if desired. 
The high pressure side of the pump 5 is con 
nected by piping 7 to suitable filters 8, the out 
lets of which are in turn connected by piping 9 
to the inlet 2 of the pool. Thus, the pool water 
is constantly being withdrawn through the outlet 
3 to the pump 5 through the line 7, filters and 
piping 9 back to the pool. The construction thus 
described is typical of systems now in use and in 
the absence of the use of the present invention, 
the sterilizing material might be added directly 
to the pool water or, if in solution form, fed by 
mechanical means, such as a pump, into the 
return line, it being common in such cases to 
introduce it in the line between the filter and 
the pool inlet, or in other words, in the piping 9. 
The present method is illustrated in connection 

with, and preferably contemplates, the use of a 
hydraulic injector indicated generally by the 
numeral , having its inlet 2 connected to the 
high pressure side of the pump 5 by piping 3 
communicating with the piping 7, and the outlet 
4 of the injector connected by piping 5 to the 
piping 4 and the low pressure side of the pump 5. 
The injecting means may be of any suitable de 
sign as for example, the injector mechanism 
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illustrated in my co-pending application, Chemi 
cal Feeder, Serial No. 749,691, filed May 22, 1947. 
The sterilizing chemicals are prepared in the 
form of a solution and placed in a suitable tank 
S and adapted to be withdrawn into the injector 
through a tube or piping 7. Water from the 

high pressure side of the pump 5 may also be 
admitted into the tank 6 through valve 8, pip 
ing 9 and valve 2, the latter being diagran 
matically illustrated in the present instance as 
being of a float actuated type and adapted to be 
opened and closed by the fall and rise of the 
liquid level in the tank f6. 

In practicing the present invention, the oper 
ator will determine the residual of sterilizing 
material in the pool water before initiating the 
sterilizing operation, and knowing the pool ca 
pacity and period of use desired, can calculate 
the amount of chemicals required in accordance 
with common practice. The chemicals are then 
added to and mixed with the water in the tank 
f6 after which the system is placed in Opera 
tion, the rate of feed being so determined as to 
produce the desired results. 
When the system is in operation, the pump 5 

will draw water from the pool through the pip 
ing 4 and back to the pool through piping 7, 
filters 8 and piping 9, a portion of the water cir 
culated being by-passed from the high pressure 
side to the low pressure side of the System 
through piping 3, injector and piping 5, 
the by-passed volume of water being relatively 
small compared with that being recirculated 
through the pool. As the water flows through 
the injector if, the antisepticizing solution will 
be drawn from the tank 6 through the piping 

into the injector and ultimately into the low 
pressure piping 4 of the system to the pool f. 
As the fluid level of the Solution in the tank 

falls as a result of the injection thereof into the 
System, the float valve 2 will open to admit 
water into the tank 6, thereby bringing the fluid 
level up to its original position. Thus, as fluid 
is withdrawn from the tank 6, the chemical con 
centration of the Solution therein will be under 
going a reduction due to the admission of the 
diluting water through the valve 2. When the 
feeding operation is first begun a solution of 
maximum concentration of antisepticizing na 
terial is fed into the pool, thereby building up a 
residual of such material in the pool water. How 
ever, as the concentration of the Solution being 
fed decreases, the residual will tend to level off, 
and upon further feeding action will then begin 
to decline. 
This action is graphically illustrated in Fig. 

4, wherein it is arbitrarily assumed that the pe 
riod of pool use will run from approximately 9 
a. m. to 10 p.m., this being a common opera 
tional period. Referring to Fig. 4, it will be 
noted that when fresh antisepticizing solution is 
first fed into the pool in the morning at 9 a.m., 
the residual curve will rise very steeply to bring 
it within the desired operating limits by 9 a.m., 
when the pool is first open for use. 
then starts to level off through the forenoon and 
early afternoon at the upper limits desired. It 
Will be apparent that the Solution will have been 
diluted to Such an extent that it is approximately 
just making up normal losses in residual con- G 
tent over this period. From about 5 p.m. the 
residual begins to drop as the dilution of the 
solution has reached a point where it will not 
compensate for normal losses. It will be noted 
that the curve does not drop below the lower 

The curve 
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4 
limit set, of three-tenths P. P. M. residual, until 
10 p.m., the assumed end of the period during 
which the pool is in use. The curve then levels 
off until the residual content is approximately 
one-tenth P. P. M. at 8 a.m., at which time the 
cycle is repeated. 

Fig. 5 graphically illustrates a residual curve 
comparable to Fig. 4 but employing present 
methods of feeding the chemicals. The residual 
curve illustrated on this graph is typical of feed 
ing methods wherein a solution of Substantially 
uniform concentration is fed into a pool System, 
and it will be noted that as the sterilizing solu 
tion is fed into the pool the residual content 
rises at a uniform rate. When the residual 
reaches the maximum desired limit, it is neces 
sary for the operator to stop the feeding ac 
tion, at which point the residual content begins 
to decline. It will be apparent that with this 
method the period of time that the residual con 
tent is within the predetermined limits is rel 
atively short compared with the results achieved 
by the use of the present invention. It will also 
be apparent that while the residual could be 
raised by again starting feeding of the solution, 
the constant attention of the operator Would be 
required, and that if the operator fails to stop 
the feeding at the proper time, the residual Will 
continue to rise above the desired maximum 
limit. 
While the present invention has been disclosed 

in conjunction with a swimming pool System of 
the circulating type, it will be obvious to those 
skilled in the art that the method is also read 
ily applicable to other types of pool or Water 
Systems, 

Fig. 2 illustrates the application of the pres 
ent invention to a pool system of the fill and 
draw type wherein fresh water under preSSure, 
as for example from a city pressure line, is ad 
mitted to the pool and simultaneously therewith 
water is being lost from the pool through the 
overflow, etc. Referring to Fig. 2, indicates 
a swimming pool having an inlet 2' and an 
outlet 3, the inlet 2' being operatively connect 
ed to a source of fresh water under pressure, in 
dicated by the piping 2, the outlet 3’ being con 
nected by piping 22 to a drain or other waste 
disposal means. Valves 23 and 24 in the re 
spective piping control the amount of Water ad 
mitted to and drained from the pool. The in 
let 2 of the injector is connected to the 
piping 2 by the piping f3, with the outlet 4 
of the injector connected by piping 5' to the 
pool inlet 2'. It will be noted that the inlet 2 
of the injector is connected to the piping 2 at 
the high pressure side of the valve 23 and the 
piping 5' to the outlet 2' through a pipe 24 of 
such a diameter that the pressure in such pipe 
will be less than that in the piping 3', so that 
there will be a pressure differential between the 
piping 3' and the piping 5’ regardless of the 
position of the valve 23. The tank 6 and pip 
ing are employed in the Same manner as has 
been heretofore described in connection with the 
system illustrated in Fig. 1, with the float valve 
2 connected to the line 3' through the piping 

The results achieved with 
such system will be the same as has been here 
tofore described With respect to the System ill 
lustrated in Fig. 1, solution being fed from the 
tank 6 into the injector f, piping 5 and into 
the pool, the Solution being simultaneously di 
uted with Water from the piping 3' through 
valve 8', piping 9 and float valve 2. 
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The present method may also be employed in 
connection with other water supply lines, as for 
example, in connection with the antisepticizing 
of potable water supplies and reservoirs thereof. 
Fig. 3 illustrates the application of the present 
invention to such a system wherein the sterilizing 
solution is fed into a supply line. Referring to 
Fig. 3, 3A indicates generally a supply pipe which, 
for example, may be carrying water into a reser 
voir, the water flow being in the direction of the 
arrows. Interposed in the water line is a re 
stricting orifice indicated generally by the nu 
neral 32 which will create a pressure differential 
on opposite sides of the orifice, the side 3 a being 
the high pressure side and the side 3b the relar 
tively low pressure side of the line. In this appli 
cation the inlet 2 of the injector is connected 
by piping 33 to the high pressure side 3a of the 
line and the outlet 4 is connected by piping 35 
to the low pressure side 38 b of the line. The tank 
6 and piping are as previously described and 

the float valve 2 is operatively connected to the 
piping 33 through piping 39 and valve 38. Obvi 
ously, the results achieved in this application of 
the invention will be the same as that previously 
described for the pool Systems illustrated in Figs. 
1 and 2, and as graphically illustrated in Fig. 4. 

It will be noted in the examples given above 
that the material being fed is initially mixed with 
a relatively Small volume of the receiving fluid, 
by-passed from a main fluid line, and then fed 
into and mixed with the larger volume of fluid 
flowing in the main line; and in the case of pools 
or reservoirs is finally mixed with the much 
greater volume of fluid in the pool or reservoir. 
Thus, particularly in the case of swimming pools, 
the materials fed are mixed and diluted in a 
Series of steps, whereby excessive localized con 
centrations are eliminated. 

It will be noted from the above disclosure that 
I have produced a novel method of feeding a 
chemical solution, the utilization of which will 
automatically way the concentration of the na 
terials being fed to produce the desired results. 
It will likewise be apparent that while I have ill 
lustrated the application of my invention in con 
nection with swimming pool and water supply 
systems, my novel method may be readily en 
ployed in feeding other types of materials into 
fluid systems where it is desirable to vary the 
concentration of the materials being fed. Fur 
thermore, it will be apparent that while I have 
illustrated the application of my method in con 
nection with a hydraulic feeding mechanism, the 
invention may be readily utilized in connection 
With feeding mechanisms of various types other 
than hydraulic. 

Having thus described my invention, it is ob 
vious that various immaterial modifications may 
be made in the same without departing from the 
Spirit of my invention; hence, I do not wish to be 
understood as limiting myself to the exact ar 
rangement, and method herein shown and de 
scribed, or uses mentioned. 
What I claim as new and desire to secure by 

Letters Patent is: 
J. The method of feeding sterilizing materials 

into a Water Supply line, comprising creating a 
pressure differential in different portions of said 
line, by-passing water from the high pressure 
side to the low pressure side of said line, injecting 
a sterilizing Solution into the water so by-passed, 
and Simultaneously continuously reducing the 
concentration of the sterilizing solution being fed. 
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2. The method of feeding sterilizing materials 

into a, water supply line, comprising creating a 
pressure differential in different portions of said 
line, by-passing water from the high pressure 
side to the low pressure side of said line, providing 
a supply of a sterilizing solution of predetermined 
volume, injecting said solution into the Water so 
by-passed and simultaneously diluting Said Sup 
ply of solution with water from said supply line 
to continuously reduce the concentration of the 
sterilizing solition being fed. 

3. The method of feeding sterilizing materials 
into a water Supply line, comprising creating a 
pressure differential in different portions of said 
line. by-passing water from the high pressure side 
to the low pressure side of said line, providing a 
Supply of a sterilizing solution of predetermined 
volume, injecting said solution into the water so 
by-passed and simultaneously adding water from 
said Supply line to the supply of solution to main 
tain the Volune thereof substantially constant, 
and to continuously reduce the concentration of 
Said Solution. - 

4. The method of feeding sterilizing materials 
into a Swimming pool water Supply or circulation 
System, comprising providing a Supply of ster 
ilizing Solution of sufficient volume and strength 
for providing adequate water sterilization over 
a desired period of time. injecting said solution 
into the pool water supply line, in relatively 
Sinal announts connoared to the initial volume 
of the intecting Solution, and simultaneously 
reducing the concentration of said supplv of so 
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littinn duririg the iniection of such solution to 
maintain the residual content of sterilizing ma 
terial in the nool water substantially within pre 
determined limits over St Jch period of time. 

5. The method of feeding sterilizing materials 
into a swimming nool water system of the fill 
and draw type, utilizing a fresh water Sunnly 
under pressure. comprising providing a supply of 
Stetrilizing solution of predetermined volume, 
feeding said solution in relatively small amounts 
comrared with the initial volume of the solu 
tion, into the fresh water supply line to said pool, 
and simultaneously diluting said supply of solu 
tion with water from said fresh Water supply 
to continuo isly reduce the concentration of the 
solution being fed. 

6. The method of feeding sterilizing materials 
into a swimming rool water system of the fill 
and draw type, utilizing a fresh water supply 
under pressure, comprising providing a supply of 
sterilizing solution of predetermined volume, 
feedin said solution in relatively simall amounts 
compared with the initial volume of the solu 
tion, into the fresh water supply line to said pool, 
and Simultaneously adding water from said 
fresh Water supply to said supply of solution to 
imaintain the volume of the latter substantially 
constant, the concentration thereof diminishing 
as the solution is fed. 

7. The method of feeding or iniecting a solu 
tion into a fluid system, comprising providing a 
predetermined volume of the solution to be fed, 
feeding said solution in relatively small amounts, 
compared with the total initial volume of the 
Solution, into the receiving fluid, and adding a 
diluting fluid to Such supply of the solution dur 
ing the feeding process, to maintain a substan 
tially constant volume of solution and a cor 
resnonding diminution of the strength of the 
Solution. 

8. The method of feeding sterilizing materials 
into a Swimming pool water supply or circula 
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tion system, comprising providing a Supply of a Nunnber 
sterilizing solution of predetermined volume, in- 842,088 
jecting said solution into the pool Water Supply 1,409,248 
line in relatively small amounts compared With 1,563,849 
the initial volume of the injecting Solution, and 5 1,762,314 
adding water to said supply in a predetermined 1917,704 
ratio to the reduction in the volume resulting 1995,639 
from injection thereof into the pool water supply 2,062,231 
line, and thereby substantially continuously re- 2,081,794 
duce the concentration of the Solution being fed to 2,112,476 
throughout the period of feeding. 2,240,164 
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