2,532,614

, J. EVANS .
VALVE FOR WATER SOFTENING APPARATUS

Dec. 5, 1950

2 Sheets-Sheet 1

Filed April 25, 1946

mo\l

QN\:N% oL

T

)

| @ P

L3N AN eI
271vM  3SNONH

P~

INVENTOR.

JOHN Fvans

"4 JMW

ATTCRNEY




2,532,614 -

J. EVANS -
VALVE FOR WATER SOFTENING APPARATUS

Dec. 5, 1950

Filed April 25, 1946

2 Sheets-Sheet 2

INVENTOR,

JOHN EVANS

By_é(;j%/

ATTORNEY




Patented Dec. 5, 1950

2,532,614

UNITED STATES PATENT OFFICE
2,532,614
VALVE FOR WATER SOFTENING
APPARATUS
John Evans, Salt Lake City, Utah, assignor to

Mountain Valve Company, Inc., Salt Lake

City,

Utah,. a corporation of Utah
Application April 25, 1946, ‘Serial No. 664,820
(CL 251—76)

3 2 Claims.
1

The present invention relates to water soften-
ing apparatus -and deals more patticularly with
a valving system. whereby normal operation of
the apparatus is maintained and whereby re-
generation of -a mineral bearing water softening
agent'is easily, efficiently and quickly effected.

The-primary cbject of the invention is to pro-
vide 'a movel and improved unitary valve ‘struc-
ture whereby the water supply is maintained
during the process of regenerating the water
softening ‘agent employed for ‘normally softening
said water supply.

:Another: object -of ‘the ihvention is to provide
5 valving system of the character indicated for
first back-washing through the water softening
agent, then -passing salt water or brine down-
wardly through -said- agent, and finally washing
out the salt from the-agent to effect regenera-
tion thereof, all ‘being -accomplished while ‘a

water supply to the house served by the appa- °

ratus, is being maintained.

:Another object of the invention is to provide
a compact-and unitary valve structure embody-
ing novel piston controlled porting means ‘fo
effect the mentioned water softener regenera-
tion in a rapid and efficient manner.

-A -further object of the invention is to provide
an apparatus for regenerating a water softening
agent embodying novel means for handling the
salt or brine used in. the system and for auto-
matically controlling the -level of brine in the
supply tank.

A further-object of the invention is to provide

" g valve of the character indicated, which em-

bodies novel structural features tending toward. .

simplification, efficacy -of construection and-opera-
tion, and -general compactness and low cost of
manufacture.

“My. invention alzo has for its objects to -pro-
vide such means that-are positive in operation,
convenient in-use, easily: installed in-a working
position and easily disconnected therefrom, eco-
nomical of manufacture, relatively -simple, -and
of general superiority and serviceability.

The invention also comprises novel details -of
construction and novel combinations and ‘ar-
rangements of -parts, which will more fully
appear in the course of the following description.
However, the drawings merely show and the fol-
lowing-description merely describes one’ embodi-
ment of the -present -invention, which is given
by way of illustration -or example only.
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In the -drawings, -like vreference characters

designate- similar. parts in the-several views.
‘Fig, 1is-an elevational view, partly-in veértical
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section, of a water softening apparatus aceord-
ing to this invention.

Fig. 2 is an enlarged longitudinal ‘sectional view
of & control vaive for said apparatus.

Fig. 3 is an end view as seen from the Teft of
Fig. 2.

Fig, 4 is a broken plan sectional view of ‘a
handle and means controlling the movement of
said handie as used in the valve of Fig. 2.

The apparatus which is illustrated comprises,;
generally, a pressure tank 5 filled with a water
softening agent or mineral; another tank'6:con-
taining salt to prodtuce salt water ‘or brine; a
unitary valve construction ¥ having a water inlet.
8, a house supply 8, a-drain or sewer connection
19, and connections i and 12 to the upper ‘and
lower portions, respectively, of the tank 9; a
brine supply line ‘13 from the tank 6 to the tank
5; and a float controiled valve connection 14
from the valve T to the tank 6.

The valve T, as will be later described, is de-
sigried, according to the invention, to.provide for
a, flow from the water inlet 8 through the house
supply 8 under all conditions of operation ‘of the

5. valve 7. ‘In normal operation, water ‘from -the

inlet § is directed, by the valve T through con-
nection 11 to the top of tank 5 so that the water
is cireulated downward through the water soft-
ener in said tank to flow upward in connection
§2 to valve T and finaily out through the-supply
line 9.

When regeneration of the mineral in tank &
is ‘desired, the valve 7 is manually operated 1o
back-wash upward through said tank & by di-

. recting the water from ‘the inlet 8 downwardly

through connection 2 to flow upwardly through-
the mineral in tank 5§, then downwardly in con-
nection i1 through valve T and out through the
sewer or drain line 18. This flow will wash away
sediment accumuiation on the surface of the
mineral in tank 5. The valve 7 is then operated
to direct water from the inlet 8 through the
valve ‘and through a vacuum inducing jet i%:to
the sewer line 18. 'This flow will cause-an up-
ward flow in connection {2, creating a suction
or vacuum in line 8 and connection f (- so that
prine from tank 6 will flow past check valve (8
to be circulated downward through the mineral
in tank 5. The valve 7 is then operated to close
the brine supply and downwardly wash:the sait
out of the mineral in tank §. The water flow
will now be from- inlet 8, through connection i,
downwardly through tank-§, up through connec-
tion  #2 and out through sewer line 8. During
" the two- latter :positions of the valve, ¢a:fresh
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supply of water is provided for tank 6 through
connection 14 to replace brine drawn from said
tank., In practice, the sediment washing op-
eration takes about five minutes, the brine cir-
culating operation about ten minutes, and the
washing out of the brine or salt takes approxi-
mately twenty to thirty minutes. By restoring
the valve T to its initial position, the apparatus
will function to soften water passing from the
inlet 8 to the supply 9.

The check valve 1§ prevents back-flow through
line 13 and remains closed at all imes except
when flow of brine into tank 5 is desired. The
Jet 15 is a simple device having a central nozzle
11, downward flow through which induces a
downward fiow of liquid in the chamber {8 around
the nozzle. The means {4 comprises s line (8
from the valve 1, a needle valve 28 in said line
controlling an outlet 21 to tank €, and a float 22

controlling said needle valve 2§ when the level of ..

said fank is reached. A screened strainer 23a
may be provided in the line 182.

The valve {7 comprises, generally, a pair of
valving units 23 and 24 adapted to be manually
positioned to control flow through the various
lines or pipes 8, 9, it and 12, through a line 25
from the valve to the jet nozzle {1, and through s
line 2§ from the valve to the jet chamber i8.
Said units 28 and 24 are arranged to control ficw
through castings or fittings 27, 28, 29, 30, 31 and
32 connected to the above lines. The castings
21, 29, 30 and 31 are generally similar and each is
controlled by one or the other of the units 22 or
24. The castings 28 and 22 are similar and are
each controlled by both said units.

The valving unit 28 comprises an elongated tube
33 in which'is provided radial spaced sets of ports
34, 35, 36 and 37. Within said tube there is pro-
vided longitudinal spaced pistons 88, 28 and 48,
the piston 38 being normally located between
ports 34 and 35, the piston 3% between ports 36
and 31, and the piston 49 between ports 87 and
a handle 4f. A fourth piston £2 is provided on
the other side of ports 34.

The pistons are connected to be moved as a
unit with respect to the ports in tube 33. As
shown, an axial rod 43 passes through the cen-
ters of the pistons, is threaded at one end at 44
into the handle 8 and provided with 2 nut 45 on
its opposite end. A spacing tube 45 is arranged
over the rod 43 hetween pistons 42 and 28, a tube
47 spaces pistons 38 and 28, a similar tube 48
spaces pistons 39 and 49, and a similar tube 49
spaces piston 48 and handle 4f{. It will he eyi-
dent that by moving the handle longitudinally,
the pistons can be moved for desired position with
respect to the ports in tube 33,

As shown, each piston 38, 39 and 40 comprises
oppositely directed, preferably rubber or composi~
tion cups 48a spaced by a washer 59 and held in
place by the ends of the respective spacing tubes
46, 47, 48 and 48. To seal arcund the rod 42, a
rubber or composition thrust washer 5{ is inter-~
posed between said cups 45 and the tube ends
bearing thereon.

The valving unit 24 is somewhat similarly
formed, including a tube 52 having longitudinally
spaced radial sets of ports B3, £4, 55 and 56, a
piston 57 at one end similar to piston 42, a handie
58 at the other end, a piston 58 normally be-
tween ports 53 and 854, a piston 69 between ports
55 and 58, and a piston &1 between ports 58 and
the handle 58. A spacing tube 62 on a rod 83,
similar to rod 43, spaces pistons 57 and 59, g tube
64 spaces pistons 59 and 60, a tube 65 spaces pis-
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tons 60 and 61, and a tube 66 spaces piston 61
and handle 58. In other respects the valving
units 23 and 24 are similar.

The casting 27 is mounted on tube 52 and is
provided with a passage 67 in communication with
ports §3. Similarly, casting 81 is mounted on
said tube to have its passage 88 in communica-
tion with ports B55. Castings 29 and 30 are
mounted side-by-side on tube 33 to have their re-
spective passages 6% and 710 in communication
with the respective ports 35 and 36. The casting
28 is mounted across both tubes 33 and 52 so that
its passage 7! communicates with both sets of
ports 34 and 54. Similarly, casting 32 has a pas-
sage T2 communicating with ports 37 and 56.

The castings 27 to 32 are fixed to the tubes 33
and 82. An effective manner of accomplishing
this is to provide end counterbores 12 in each
casting, to heat said castings, and pour solder
into the counterbores to firmly fix the castings in
Place and seal against water leakage around the
tubes 83 and 52. By drilling as 74 through ad-
jacent casting, solder may be readily poured into
the counterbores.

From the above it will be seen that longitudinal
movement of the pistons in the ported tubes 33
and 52 by endwise push or pull on handles 8{ and
€8, will provide liquid circulation ag hereinbefore
set forth. The pistons in tube 33 have three posi-
tions with relation to the ports in said tube; one
as shown; a second with the piston 38 between
ports 35 and 88; and a third, with said piston be-
tween ports 38 and 37. The pistons in tube 52
have two positions; one ag shown, and the other
with piston §9 between ports 54 and 55.

Means are provided for guiding the manua] po-
sitioning of said pistons. For the valving unit 23,
sald means comprises a collar 75 on the end of
the tube 33 adjacent the handle 41, a radial pin
16 on said collar, a longitudinal plate 17 carried
by the handle, and = slot 78 for the pin and which
is formed with an offset to have an intermediate
abutment 79. For the valving unit 24, said means
comprises a collar 80, a pin 8! on the collar, a
plate 82 carried by the handle, and a slot 83 for
the pin 8{.

In normal operation the valve 7T is set as shown.
The water fiow is through inlet 8, passage §8,
ports 88, tube 33, ports 36, passage 18, and con-
nection i into top of tank 5. The water will
pass downwardly through said tank to have its
calcium and other hardening matter removed,
and then will pass upwardly in connection 12,
passage €8, ports 65, tube 52, ports 54, passage 11,
ports 34, and house supply line 8. The pressure
in connection 11 is effective to hold check valve
16 closed during the normal operation. In this
Dosition of the valve, the piston 59 serves to check
fiow of water in line {§ during the long periods
of time regeneration operations.

When the mineral in tank 5 has become exces-
sively coated with sediment, the regeneration
brocess is started by pulling on handle 41 until
the slot abutment 79 engages the pin 76, The
water flow will now be from inlet 8, through ports
38, tube 28 and ports 34 to passage 11, water will
fill supply line 9 and will also How through ports
54, tube 82, ports 55, and connection 12 into the
bottom of tank 5 to wash upwardly through the
mineral in said tank and wash the sediment
therein through connection {1, ports 36, tube 33,
ports 31, passage 12, ports 56, line 26, and jet
chamber (8, out through sewer drain 0.

With unit 23 in its above-described inter-
mediate position, the handle 58 of unit 24 is
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pulled axially outward to provide a brine circu-
lation through tank 5. The water flow from
inlet 8, after passing through ports 54, passes
through ports 53 to flow in line 19. Said water
also flows through line 25 and through the jet
i1 into the sewer drain 10, Flow from the jet
induces suction or negative pressure in cham-
ber {8 which is effective, through line 25, ports
56, tube 52, ports 55, and connection {2, to draw
water from the bottom of the tank § into sewer
drain 10. Said tank being enclosed, the vacuum
created in the bottom of the tank, induces 2
brine flow from tank 6, line 13, and past check
valve (6 into the top of tank 5. The brine thus
circulates downwardly through tank 5 as a simul-
taneous water supply is added to tank 6 as con-
trolled by float 22.

The salf in the mineral is then washed out
by slightly rotating the handle 4§ past abutment

19 and further pulling on said handle as limited ¢

by the end of slot 18.

The house supply remsins on and water will
now flow upwardly in connection if, downward-
1y through fank 5, upwardly in connection {2,
through ports 55 and 58, line 26 and jet cham-
ber 18, through drain 10.

When regeneration of the water softening
agent in tank 5 is completed, the handles 41 and
58 are restored to their initial in positions and
normal operation is resumed. Since the pistons
are all of the same size, the valve is balanced
and will retain its set position until manually
moved as above indicated.

While I have illustrated and described what
T now regard as the preferred embodiment of
my invention, the construction is, of course, sub-
ject to modifications without departing from
the spirit and scope of my invention. I, there-
fore, do not wish to restrict myself to the par-
ticular form of construction illustrated and de-
scribed, but desire to avail myself of all modi-
fications that may fall within the scope of the
appended claims.

Having thus described my invention, what I
claim and desire to secure by Letters Patent is:

1. A flow control valve comprising an elon-
gated tube open at both ends and having four
equally spaced sets of radial ports arranged along
the tube, a fitting around the tube and having
a chamber in register with each set of ports, a
piston within the tube between each open end
thereof and the respective end set of ports to
seal said open ends to flow from said latter sets
of ports, an axial member rigidly connecting said

pistons, a handle on said axial member beyond

one end of the tube for moving said pistons end-
wise between the ends of the tube and the re-
spective end sets of ports, a third piston in the
tube and fixed to the axial member for move-
ment between a position between one end set of
ports and the adjacent set of ports and a posi-
tion between the latter set of ports and the next
adjacent set whereby selective communication
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petween the latter end set of ports and the ad-
jacent set and between their chambers is effected,
a fourth piston in the tube and fixed to the axial
member for moving between a position between
the other end set of ports and the adjacent set
of ports and a position between said other end
set of ports and the adjacent end of the tube
whereby simultaneous selective communication
petween said latter adjacent sets of ports and
between their chambers is effected, a projection
carried by the tube at the handle end thereof,
spaced abutments carried by the handle and as-
sociated with the projection to limit the above
movement of the four pistons, one of said abut-
ments being rotationally movable out of engage-
ment with said projection, and a third abutment
in the path of further endwise movement of the
handle and the axial member whereby upon said
further movement said third piston is moved to
the initial position of the fourth piston and com-
mon-communication among one end set of ports
and the two next adjacent sets of ports and their
chambers is effected.

2. The valve characterized in claim 1 and
further comprising a second elongated tube open
at both ends and having a set of ports in com-
munication with the chamber aligned with the
end set of ports of the first tube that is nearest
the handle, a second set of ports in communi-
cation with the chamber aligned with the other
end set of ports of said first tube, a third set of
ports between the first two, and a fourth set
outward of the second, pistons in said second
tube for sealing the ends thereof to flow from
the first and fourth set of ports, two other pis-
tons in said second tube, an axial member in the
tube rigidly connecting the four pistons therein,
and a handle on one end of said member for
moving said two other pistons to control flow
between the ports of the second tube and be-
tween said ports and the ports of the first men-
tioned tube.

JOHN EVANS.
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