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This invention relates to water softeners. 
One of the principal objects of the invention 

is the provision of a water softener having man 
ual means for initiating the regenerating opera 
tions, and means for automatically effecting the 
Successive steps of the regenerating operations 
and the return to softening operation according 
to predetermined sequence periods. 
Another object of the invention is the pro 

vision of a water softener having an operating 
motor for the control mechanism, which motor 
is actuated by an independent flow of water and 
is effective to operate the control mechanism 
according to predetermined sequence periods. 
Another object is to provide a water softener 

control mechanism of this character comprising 
a vacuum motor operated by an independent flow 
of water and adapted to actuate the valve mech 
anism of the SOftener to control the sequential 
periods of operation of the softener. 
Other objects and advantages of the inventio 

will be apparent from the following description, 
the accompanying drawings, and the appended 
claims. 

In the drawings, which disclose a preferred 
- embodiment of the invention 
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Fig. 1 is a side elevational view of a softener 
constructed in accordance with this invention; 

Fig. 2...is a plan view of the softener with the 
cover removed from the operating mechanism; . 

Fig. 3 is a sectional view taken on the line 3-3 
of Fig. 2; ...---- 

Fig. 4 is a plan view of the control unit; 
... Fig.-5 is a plan view of the underside of the 
valve box; 

. ... box; t 
Fig. 7 is a diagrammatic view showing the 

valves in the softening position; 
40 

cycle; and 

influshing 
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Fig. 8 is a diagrammatic showing of the valves 
in brine flow position during the regenerating 

Fig. 9 is a diagrammatic showing of the valves 
cycle. 
In the drawings, in which like characters of. 

reference designate like parts throughout the 

50 

several views thereof, the numeral 10 designates 
a softening tank which contains suitable mineral 
for the softening treatment of water passed . 
therethrough. Adjacent the tank 10 is a brine 
tank 11 which serves as a storage receptacle for 
the regenerating solution used to revive the 
mineral of the tank 10. Mounted on the tank 10 
is a valve box 12 containing cored flow passages 

valves against the tension of the springs 35 from 
Fig. 6 is an end elevational view of the valve. 

position - during the regenerating 

and valves for directing the flow of fluids in the 
softener. As shown, the valve box is Supported 
from the softener tank by a bolted connection at 
13 between a downwardly extending projection 
14 of the box. 12 and an extending portion 15 of 5 
the removable cover 16 of the softening tank 10. 
Communication between the valve box and the 

interior of the softener tank 10 is provided by a 
cored passage 18 in the softener cover 16 that 
connects through a passage 21 in the extension lo 
15 with a cored passage 22 of the valve box with 
in the projection 14, and connects at 19 with 
a soft water pipe 20. Pipe connections to the 
valve box comprises a hard water inlet 25, a pipe 
to drain 26, and a pipe 27 which leads into the 15 
bottom of the softener. - 
pipes there is a tube 28 leading-to-the bottom 
of the brine... tank for withdrawal of regenerat 
ing solution therefrom, a tube 29 leading to the 
brine tank for the supply of refill water, and a 20 
tube 30 which connects to a control mechanism 
for automatic actuation of the valves. 
The valve box serves as a unit housing for the 

valves that direct the flow through the softener 
during softening and regeneration. These in- 25 
clude the valve 32 serving to control the flow of 
brine from the tank 11 to the tank 10, the valve 
33 controlling the direction of flow through the 
softener, and the valve 34 which controls the 
flow of water from the softener to drain. These 
valves are of the plunger type and are urged by 
means of springs 35 toward the position in which 
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they stand during softening. 
Means are provided for manually moving the 

the softening position to a latched position to 
initiate the regenerating cycle, and automati 
cally operable means are provided to control the 
return of these valves to softening position to 
provide a regenerating cycle of predetermined 
duration. As shown, the valve box 12 carries, 
spaced arms 37 which support a rockshaft 38 to 
which an operating lever 39 is fixed. The free 
end of the lever is formed into a handle 40 for 
convenience of the operator when grasping the 
lever to move it to initiate the regenerating cycle. 
A short arm 41, fixed to the rock shaft 38 piv 
otally carries at its free end a pin 42 to which a 
yoke 43 is attached which engages and moves the 
valves to the regenerating position upon move 
ment of the lever 39. Movement of the lever in 
the reverse direction is prevented by the pro 
vision of a projecting finger 44 on the lever 
which overlies the valve box. 
The valves 32, 33 and 34 are of generally sim 
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In addition to these -- 
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1,990,722 
change-over periods in the sequence of operations. 
The control mechanism is started by actuation 

of the handle to initiate the regenerating cycle. 
This positions the valves to permit passage of 
water through an ejector that creates suction 
for the Cperation of the vacuum motor by which 
the rack is caused to advance toward the position 
of engagement with the latches. The fingers 116 
and 120 are positioned on the rack so that the 
finger 116 will engage and release the latch 75 
before the finger 120 reaches engagement with the 
latch 70. The valve 32, held by the latch 75, 
controls brine flow through the softener and is 
released prior to the valves 33 and 34 which are 
Controlled by the latch 70 and remain open 
throughout the regenerating cycle. 
Movement of the control mechanism is ter 

minated upon release of the latch 70 which 
permits the valves to return to softening posi 
tion and stops the flow through the ejector which 
provides the driving force for the vacuum motor. 
This movement of the valves 33 and 34 to soften 
ing position also serves to control the return of the 
rack 101 to its initial position so that it is then 
ready to Operate through the next regenerating 
Cycle. As shown, the block 62 carries a projecting 
finger 167 which is adapted to engage an upwardly 
projecting pin 168 on the retaining pawl 110. The 
free end of the arm 98 has a projecting end por 
tion 169 which overlies the free end of the retain 
ing pawl 110. Upon release of the latch 70, and 
outward movement of block 62; the finger 167 
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engages the pin 169 and moves the pawl 110 out 
of engagement with the rack and into engage 
ment with the part 69 to thereby disengage also 
the pawl 99, Release of the pawls 99 and 110 
from engagement with the rack permits the spring 
107 to return the rack to the starting position. 
Each Operating part of the softener is pro 

vided with actuating means of ample power to 
aSSure positive Operation at the proper time. The 
springs 66 which close the valves in regenerating 
position upon operation of the hand lever are 
Strong. The springs 35 which close the valves 
in Softening position upon release of the latches 
are also strong enough to insure valve movement 
and positive valve closure. The control mecha 
nism is driven by a powerful vacuum motor which 
Operates at a great mechanical advantage to pro 
Wide ample force to release the latches. Each 
stroke of the vacuum motor advances the ratchet 
wheel by only one tooth, a small fraction of a 
revolution, and each complete revolution of the 
ratchet wheel advances the rack by only one 
tooth, which is but a small fraction of the total 
travel of the rack. The mechanical advantage 
of this drive mechanism not only provides an 
abundance of power to effect positive release 
of the latches but it also serves to insure opera 
tion of the softener even under adverse circum 
stances so that a cycle of operation of prede 
termined duration is assured. 
The positioning of the valves and flow of water 

through the softener during its cycle of opera 
tion is shown diagrammatically in Figs. 7, 8 and 
9. Fig. 7 shows the valves in softening position 
during which time water enters the softener 
through the hard water pipe 25 and follows the 
course of the arrows through the valve 33 and 
the pipe 27 to the bottom of the softener where 
upon the hard water is treated in its passage up 
through the softener and is discharged into the 
soft water pipe 20 leading to the fixtures served 
by the softener. During this time the flow pas 
sage to the control ejector and the passage to the 

3. 
brine valve 32 are closed. Also, the drain valve 34 
is closed. 
The outlet from the softener tank is through 

a readily removable strainer 125that is threadedly 
connected at 126 to a sleeve 127 which is car 
ried by ribs 128 from a cap 129 held to the sof 
tener top by screws 130. To remove the strainer 
it is only necessary to remove the screws and lift 
the cap and attached strainer through the open 
ing 132. In place, all water from the softener 
is required to pass through the strainer as the 
sleeve 127 is a close fit in the opening 133 conse 
quently the only passage to the cored conduit 
18 is through the strainer and out through the 
openings between the ribs 128 into the passageway 
18. A check valve 135 prevents flow into the valve 
box during the softening period when the flow is 
in such direction that without the check valve 
the Water would enter the valve box. 
Upon actuation of the lever 39 to move the 

valves to initiate the regenerating cycle the valves 
assume the position shown diagrammatically in 
Fig. 8 wherein the hard water from the pipe 25 en 
ters the valve 33 and from there flows through 
a passage 138 to an ejector 140 to create suction 
in the tube 30 that leads to the vacuum notor 

to the drain pipe 26. A separate quantity of water 
is utilized to actuate the ejector from that which 
passes through the softener. In this position of 2 
the valves hard water also flows through a cored 
passage 141 in the valve box to the brine valve 32 

20 

86. The flow from the ejector 140 leads directly 

and from here through a passage 142 to an 
ejector 143 which connects to the tube 28 extend 
ing to the botton of the brine tank for withdrawal 
of the brine. The brine is carried from the 
ejector 143 through a passage 145 into the top 
of the softener for treatment of the mineral. 
This passage 145 is in part shown at 22 and 18 
in Fig. 3. The spent brine passes from the bot 
tom of the tank 10 through the pipe 27 and out 
through the valve 34 to the drain pipe 26. During 
this same time water flowing through the pas 
Sage 14i is carried by the refill pipe 29 to the 
brine tank to replace that lost by withdrawal 
through the pipe 28. A float valve 146 at the 
end of the pipe 29 controls the maximum level 
within the tank 11. 

Brine is withdrawn through the ejector 143 
until the control mechanism has operated for a 
Sufficient length of time to cause the finger 116 
to engage the latch 75 and release the brine valve 
32 to stop the brine flow and move the valve to 
the position shown in Fig. 9 wherein the valves 
are illustrated in the flushing position. Here hard 
water from the pipe 25 continues to flow through 
the valve 33 and through the ejector 140 as de 
scribed above. 
sage 141 and through the valve 32. The valve 
32 is aOW closed to the ejector but is open di 
rectly to the passage 145 leading to the top of the 
softener so that hard water may flow thereinto 
to flush out the brine previously passed to the 
softener. During this period of operation the 
brine ejector 43 is rendered inoperative by clo 
sure of the passage 142 and flow through the brine 
withdrawal pipe 28 is prevented by provision of 
a check valve 147 so that the brine tank may not 
refill through this pipe during the flushing period 
with resulting overflow. The check valve 147 is 
constructed so that slight leakage is provided to . 
permit sufficient flow during the flushing period 
to completely wash away any brine contained in 
the ejector and associated passages for preven 
tion of corrosion therein. During the flushing 
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4. 
period the control mechanish continues to op 
erate until the finger 120 disengages the latch 
70 and permits return of the valves 33 and 34 to 
the softening position as shown in Fig. ... If the 
softener is going to be subjected to fluctuating 
pressures then the general arrangement shown, 
in which the pressure fluid that operates the 
vacuum motor is subject to the same fluctuations 
as the pressure fluid that goes through the sof 
tener, provides for properly proportioned flow re 
lationship. During the regenerating cycle flow 
from the soft water pipe back into the softener 
is prevented by the provision of a check valve 
150. 
In softening position the flow to the vacuum 

notor ejector 140 is cut off as well as the flow 
to the brine withdrawal and refill pipes. Also, 
in this position of the valves the packing around 
the valve stems is out of communication with 
any water under pressure as the valves 32, 33 
and 34 are all closed against openings leading 
to the packing glands and leakage at the stems 
is effectively prevented. 
The arrangement of the valve control permits 

rapid regeneration of the minera. During the 
period of brine flow the brine valve 32 is posi 
tioned so that water entering the tank 10 first 
passes through the ejector 143 for the addition of 
brine. When this valve 32 moves at the end of 
the brine flow period it provides a by pass around 
the brine ejector and a free flow path to the tank 
10. During the flushing period hard water may 
flow freely in large volume through the passages 
141 and 145 without having to go through the 
ejector 143, consequently the flushing out of spent 
brine may be effectively accomplished in but a 
few minutes time. 
The ejector 140 that provides suction for op 

eration of the vacuum motor 86 is connected 
directly between the hard Water inlet and the 
drain. Outlet. By so connecting the ejector for 
the driving mechanism a free flow is assured and 
an effective suction is produced regardless of 
other conditions in the softener. Although this 
water is wasted, the amount used is small as the 
flow through this ejector during the regenerating 
cycle amounts to about 30 gallons. 

All parts of the softener are readily accessib 
for inspection or replacement. The complete 
control mechanism is mounted on the softener as 
a unit; all of it being carried by the base member 
93 which is attached to the softener by the read 
ily removable screws 151. The complete valve 
box may be removed, after detaching the pipes 
Connected to it, by removal of the two Screws 13. 
If it is desired to inspect the valves it is only 
necessary to remove the Screws 152 which hold 
the cap 153 of the valve box to the body 154 aft3r 
which the cap with the valves may be lifted off. 
All of the pipe connections to the valve box are 
made to the body 154 and all passages between 
the valve discs and valve seats 54 are so cored 
in the valve box that all of the exterior connec 
tions are made to the valye box body. Removal 
of the cap 153 permits inspection of the valve 
bodies and associated parts. The strainer 125, 
as mentioned, may be inspected by removal of the 
screws 130. Access to the check valve 135 is 
through a readily removable plug 156 threadedly 
mounted in the softener top. The complete in 
terior of the softener tank is exposed by remov 
ing the cap screws 15. . . 
Adjustment of the softener, such as may be 

required for varying conditions of water pressure 
or of resistance to free flow, is accomplished by 

1,990,722 
provision of an adjustable needle valve 158 which 
controls the rate of brine withdrawal, and by 
adjustment of the screws 117 and 121 of the 
latch releasing mechanism for adjustment of the 
dration of the brine flow period and flushing 
period. 
While the form of apparatus herein described 

constitutes a preferred embodiment of the inven 
tion, it is to be understood that the invention is 
not limited to this precise for in of apparatus, and 
that changes may be made therein. Without de 
parting from the scope of the invention which is 
defined in the appended claims. 
What is claimed is: 
1. In a water softener, a plurality of valves 

movable to effect softening and regeneration, 
means urging Said valves to the position of soften 
ing, manual means for moving said valves to in 
itiate the regenerating cycle, means for retaining 
said valves in the position of regeneration, and 
means for disengaging said retaining means 
comprising a vacuum notor actuated by a flow 
of Water, a pawl Operated by said notor, a ratchet 
wheel actuated by said pawl, and means oper 
ated by said ratchet wheel to move said retain 
ing means from engagement with said valves. 

2. In a water softener, Valve means movable to 
effect softening and regeneration, means to move 
said valve means to initiate the regeneration 
cycle, means for retaining said valve means in the 
regenerating position, a member movable in One 
direction during the regenerating cycle towarden 
gagement with the retaining means for release of 
the valve means to softening position, means urg 
ing said member in the opposite direction, means 
for advancing said member toward the retaining 
means, and means on said valve means engage 
able with said advancing means upon release of 
said valve means to the softening position to move 
said advancing means out of engagement with 
said member for its movement in the direction 
urged. 

3. In a water softener, a brine tank, a soften 
ing tank, an ejector operable during the regen 
erating cycle for passing brine from the brine 
tank into the softening tank, a second ejector, 
Walve means controlling the fluid flow to said 
brine ejector and to said second ejector, means for 
moving said valve means to initiate the regenerat 
ing cycle and operation of both ejectors, and 
means operated by the second ejector to terminate 
the operation of the brine ejector. 

4. In a Water softener, a brine tank, a softening 
tank, an ejector for passing brine from the brine 
tank into the softening tank, a second ejector 
operable during the regenerating cycle, valve 
means controlling the fluid flow to said brine ejec 
tor and said second ejector, means for moving 
said valve means to initiate the regenerating cy 
cle and operation of both ejectors, vacuum mo 
tor means operated by the second ejector, and 
means actuated by operation of the vacuum mo 
tor for controlling the Operation of the brine 
ejector and the duration of the regenerating 
cycle. 

5. In a water softener, valve means for direct 
ing the flow of water through the softener and 
comprising a valve box, axially spaced Seats in 
said valve box, a valve, an axially movable valve 
stern attached to said valve and projecting from 
said wave box for movement of the valve to closed 
position against either of Said valve Seats, spaced 
projections on said valve stem, a member slid 
ably mounted on said valve stem for movement 
between said projections, and spring means co 
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operatively associated with said projections and 
Said member to tension the valve in closed po 
sition against either seat, 

6. In a Water softener, a valve box for directing 
the flow of water through the softener, axially 
Spaced valve seats in said valve box, a valve, an 
axially movable valve stem attached to said valve 
and projecting from said valve box for movement 
of the valve to close position against either valve 
seat, Spaced stops on said valve stem, a member 
slidably mounted on said valve stem between said 
stops, a spring tensioned between said valve box 
and said member and urging said member into 
contact with one of said stops to tension the 
valve in closed position against one of said seats, 
a second spring tensioned between the member 
and the other of said stops, and means to move 
the member against tension of the first mentioned 
Spring to close the valve against the other seat 
by tension of the second mentioned spring. 

7. In a water softener, valve means controlling 
Softening and regeneration, spring means for said 
valve means, a manually operable handle for di 
rectly energizing said spring means and setting 
Said valve means by manual power to initiate the 
regenerating Operation, and automatically oper 
able control means effective upon operation of the 
manual means for automatically releasing said 
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valve means to the softening position, said con 
trol means comprising motor means, a freely mov 
able valve releasing bar constantly urged toward 
an initial position and movable therefrom to the 
valve releasing position, a pawl movable with the 
motor means and engaging said bar for inter 
mittent advance from the initial position, a hold 
ing pawl engaging Said bar against return to the 
initial position, and means on the valve means 
engageable with said pawls toward the end of the 
valve movement to softening position to release 
said pawls for return of said bar to initial posi 
tion. 

8. In Water Softening apparatus, the combina 
tion comprising a tank for water softening ma 
terial, a receptacle for a regenerating solution, a 
Supply conduit for Water under pressure, a sys 
tem of conduits interconnecting said supply con 
duit, receptacle, and tank for conducting water 
and the regenerating solution to said tank and 
then to waste, control means for directing a flow 
of water from said supply to the tank for soften 
ing, for directing a flow of regenerating solution 
to the tank, and for directing a flow of water to 
Said tank for flushing out the regenerating solu 
tion, a conduit for conducting a separate flow of 
Water from Said pressure supply to waste, said 
separate flow being proportional to the flow 
through the softening tank during regenerating 
and flushing operations, means responsive to said 
Separate flow for creating suction, an air motor 

5 
actuated by said suction to operate the said con 
trol means to regulate regeneration, flushing, and 
restoration of the system to permit water soften 
ing Operation, and means movable to initiate the 
regenerating operation when the softening ma 
terial has been used to a point which makes its 
regeneration desirable. 

9. In a water softening apparatus, the combi 
nation comprising a tank for water softening ma 
terial, a receptacle for a regenerating solution, a 
Supply conduit for water under pressure, a sys 
ten of conduits interconnecting said supply con 
duit, receptacle, and tank for conducting water 
and the regenerating solution to said tank and 
then to Waste, control means for directing a flow 
of Water from said Supply to the tank for soften 
ing, for directing a flow of regenerating solution 
to the tank, and for directing a flow of water to 
said tank for flushing out the regenerating solu 
tion, a conduit for conducting a separate flow of 
water from said pressure supply to waste, said 
Separate flow being proportional to the flow 
through the softening tank during regenerating 
and flushing operations, an ejector responsive to 
said separate flow for creating suction, an air mo 
tor actuated by said suction to operate the said 
control means to regulate regeneration, flushing, 
and restoration of the system to permit water 
SOftening Operation, and means movable to in 
itiate the regenerating operation when the sof 
tening material has been used to a point which 
makes its regeneration desirable. 

10. In water softening apparatus, the combina 
tion comprising a tank for water Softening ma 
terial, a receptacle for a regenerating solution, a 
Supply conduit for water under pressure, a sys 
tem of conduits interconnecting said supply con 
duit, receptacle, and tank for conducting water 
and the regenerating solution to said tank and 
then to waste, control means for directing a flow 
of water from said supply to the tank for soften 
ing, for directing a flow of regenerating solution 
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to the tank, and for directing a flow of water 
to said tankfor flushing out the regenerating solu 
tion, a conduit for conducting a separate flow of 
water from said pressure supply to waste, said 
separate flow being proportional to the flow 
through the softening tank during regenerating 
and flushing operations, means responsive to said 
separate flow for creating suction, an air motor 
actuated by said suction to operate the said 
control means to regulate regeneration, flushing, 
and restoration of the system to permit water 
softening operation, and manual means movable 
to initiate the regenerating operation when the 
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softening material has been used to a point which 
makes its regeneration desirable. 

JACOB C. BASHIOUM. 






