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This invention relates to water treating appa 
ratus; and it comprises apparatus for softening 
or filtering water including a container shell 
adapted to hold a charge of water treating gran 
ules and having a flanged opening at the bot 
tom, a basal closure for the shell comprising a 
flanged annulus adapted to engage the upper 
face of the shell flange, a discoid cover member 
adapted to engage the lower face of the flange, 
and Screw means for drawing the cover member 
toward the annulus flange whereby to tightly 
close the lower end of the container, and a 
Screened multiport valve in the discoid cover, 
means for actuating said valve extending outside 
the annulus, and liquid connections for the valve; 
all as more fully hereinafter set forth and as 
claimed. 

In the water treating arts, and particularly in 
base exchange softening and in filtering, there 
is a demand for portable apparatus which is read 
ily Set up where needed, and which has conven 
ient controls for the various steps of water treat 
ing processes carried out therein; process steps 
which are sometimes complex. It is also desired 
to have such apparatus capable of being readily 
dismantled for inspection or repair, this being 
particularly true in experimental or research 
WOrk. 
According to the present invention there is pro 

vided apparatus which meets these requirements 
to a remarkably successful degree. The new ap 
paratus includes a vertical tubular container 
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shell, having an openable orifice at the top, and 
a base for the shell clamped thereto in a way 
allowing ready detachability but insuring com 
plete tightness. The clamping arrangement is 
Such that great freedom, is left in the choice of 
materials for the container, shell. It can be of 
enameled Steel, for example, or glass materials 
with which it is ordinarily difficult to make tight 
joints. Concealed in the base is a rotary multi 
port slide valve, protected by a screen. 

In the accompanying drawing there is shown, 
more or less diagrammatically, one example of 
a specific embodiment of apparatus within the 
purview of the invention, the apparatus being 
particularly adapted for base exchange. Softening. 
In the drawing, 

Fig. 1 is a view in vertical section of the com 
plete apparatus, . . . . . 

Fig. 2 is a fragmental sectional view taken 
along line 2-2 of Fig. 1, and . 

Fig. 3 is a plan view of the valve rotor. 
Referring to the drawing, there is provided a 

container shell to of any suitable height, hav 

top of the shell. 

(C. 210-24) 
ing a funnel-like top portion with a detach 
able handled plug 2. The shell can be of any 
suitable material, metallic or non-metallic, and 
is conveniently enameled steel, The bottom of 
the shell is flanged as shown at 3, and a con 
Cave or dished discoid cover plate 4 is provided, 
opposed to flange 3 with an interposed gasket 
5. The shell and cover plate define an enclosed 
chamber 6 as shown, containing a charge of 
zeolite granules f partly filling the chamber. 
A base for the apparatus is provided, in the form 
of an annulus 8 having a rubber protecting ring 
9 around its bottom and an upper flange 20 ex 
tending over flange 3. A gasket 2 is interposed 
between flanges 3 and 20 and the two flanges 
are clamped together by a plurality of Screws 
22, conveniently sixteen in number, only two of 
which show in Fig. 1. A soft rubber annulus 
23 prevents access of water etc. to the Space 
between flange 20 and container f0. 
Flows of fluids are controlled by a multiport 

valve, including a chambered housing or body 
25 formed integrally with cover plate 4, a port 
plate 26, of Formica or the like, covering the 
housing, and a channeled rotor 27 within the 
container shell and resting on the port plate. 
The rotor is slotted at 28 and is keyed to a shaft 
29 by a pin 30 resting in the slot and extending 
through the shaft, as shown. The shaft is turned 
from outside base 8, by means of a valve lever 
3 adjustably fastened to the shaft by a nut 32. 
Sealing rings are provided at 24. The valve lever 
moves in a slotted member 33 attached to base 
f8 as shown. The rotor and port plate arrange 
ment, and fiuid passages, are similar to the struc 
ture disclosed in my prior Patent 2,061,715. 

Fig. 2 is a view to illustrate the valve structure 
and operation. As shown, housing 25 has four 
separate chambers or passages, therein, 35, 36, 
37 and 38. Chamber 37 communicates with a 
liquid fitting 39 to which a hose (not shown) 
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may be attached leading to the point of use. 
Chamber 35 has a similar fitting 4, adapted to 
be connected at 40 through a hose (not shown) 
with a source of raw water. Fittings 39 and 4 
are screwed into the housing 25 as indicated at 
60 and extend through openings in the base an 
nulus 8; one such opening being indicated at 
6. Chamber 36 communicates directly with a 

45 

conduit 42 extending upwardly in the shell, hav 
ing a hose extension 43 reaching. nearly to the 

Lastly, chamber 38 communi 
cates with a pair of ports 44 in the port plate 
arranged as shown. The port plate has four ad 
ditional ports, 45, 46, 47 and 48 communicating 
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2 
with chambers 35, 36, 37 and 38 respectively. The 
rotor 27 has two arcuate channels, 49 and 50, 
arranged as shown, the channels registering with 
ports 45, 46, 47 and 48. A dome-like screen 55 
covers the rotor and ports, to keep out zeolite 
granules, and the screen and port plate are re 
tained to member 25 by a ring 56 and screws 57. 

Fig. 2 shows the valve in softening position; 
Fig. 1 in “off’ position. 
In the softening position, raw water fows in 

"through conduit 4 and chamber 35, port 45, rotor 
channel 49 and port 46, chamber 36, and conduits 
42 and 43, to the top of the shell. The water flows 
downwardly through the Zeolite, becoming sof 
tened therein, and leaves the shell through the 
screen 55, ports 44, chamber 38, port 48, rotor 
channel 50, port 47, chamber 37 and outlet con 
duit 39. 
In the backwash position, the valve lever 3 is 

turned to the position labeled “backwash' in 
Fig. 2, and the rotor establishes connections for a 
flow through the apparatus exactly reversing that 
in the SOftening position. Raw Water, entering 
at 4, flows into the bottom of the shell at 44, 
at a rapid rate, and issues through conduits 42 
and 39. 
In the off position (Fig. 1) the valve rotor cuts 

off all communication between ports 45, 46, 47 and 
48, and no flows take place through the appara 
tus. : 
The operating procedure in regenerating, that 

is, the manipulation of the valve, addition of Salt 
etc., can conveniently be that disclosed in my ac 
knowledged patent, and needs no description. 
The apparatus can be used as a filter by sim 

ply substituting sand, activated carbon or the like 
for the Zeolites. 
The apparatus comprises remarkably few parts, 

and can be completely dismantled or assembled 
in short order. To take the apparatus apart, fit 
tings 39 and 4 are unscrewed, screws 22 are re 
moved and the shell, bottom plate 4 and base 
annulus 8 Separated. The valve can then be 
completely taken apart simply by removing screws 
57 and nut 32. 
The apparatus can be embodied in any suit 

able material. Conveniently the shell is made of 
enameled steel, the base 8 of chromium plated 
Zinc or cast iron, the port plate of Formica and 
the valve rotor and shaft of brass. 

For permanent installation of the apparatus, 
pipe fittings 39 and 4f can be run directly to a 
point of use and to a source of supply, respec 
tively. 
What I claim is: 
1. Water treating apparatus comprising a tubu 

lar container shell for holding water treating 
granules, open at one end and outwardly flanged 
at that end, a discoid closure plate opposed to 
Said flange, an annulus surrounding the closure 
plate and having a flange extending over the 
container shell flange, sealing means between the 
container shell flange and the closure plate, screw 
means for pressing the container shell flange, clo 
Sure plate and annulus flange together, a multi 
port Valve in the closure plate, said valve com 
prising a ported stator and a rotor cooperating 
with the stator, a conduit for water to be treated 
and a conduit for treated water communicating 
with said ported stator, passages from the ported 
stator to each end of the container shell, and 
foraminous means at the end of the one of said 
passages terminating at the lower end of the con 
tainer shell, the ported stator being so constructed 

2,170,975 
and arranged as to make connections between Said 
conduits and said passages. 

2. Water treating apparatus comprising a tu 
bular container shell for holding water treating 
granules, open at one end and outwardly flanged 
at that end, a discoid closure plate opposed to 
said flange, an annulus surrounding the cover 
plate and having a flange extending over the con 
tainer shell flange, means for retaining said clo 
Sure plate and flanges together so as to form a 
tight seal, a port plate attached to the discoid 
plate, a valve body integrally formed with the dis 
coid plate outside thereof and having liquid 
chambers opposed to ports in the port plate, a 
valve rotor opposed to the port plate within the 
shell, a passage extending from one of the cham 
bers through the port plate to the interior of the 
container shell, a domed screen within the shell 
Covering said rotor and Said paSSage, and means 
for retaining the screen to the port plate. 

3. Water treating apparatus comprising a tu 
bular container shell open at the bottom and out 
wardly flanged at the bottom, a discoid closure 
plate covering said opening, foraminous means 
adjacent said closure plate, a flanged annulus en 
gaging said container shell flange, means for 
pressing the closure plate, annulus flange and 
container shell flange together, the closure plate 
having a chambered valve body integrally formed 
therewith, the body having four separate, up 
wardly presented chambers, a detachable port 
plate covering said four chambers and having 
four ports in communication respectively with 
the four chambers, and two ports communicating 
with the lower part of the container shell through 
said foraminous means and the upper part of the 
container shell respectively, a rotor covering said 
first four ports and having two channels arranged 
to put adjacent pairs of ports into communica 
tion at different angular positions of the rotor, 
and conduit connections for inflowing raw Water 
and outflowing water in communication with two 
of said chambers. 

4. Water treating apparatus comprising a verti 
cal container shell, said shell having an open low 
er end surrounded by an outWardly extending 
flange, a closure plate for said open end, a gasket, 
a base having a substantially cylindrical portion 
for the apparatus to stand on and an inwardly 
extending flange, screw means for pressing the 
closure plate and gasket against the base flange 
with the shell flange arranged between the gasket 
and the base flange, inlet and outlet connections 
on the closure plate, said connections extending 
through openings in the cylindrcal portion of the 
base, a conduit eccentrically attached to the clo 
sure plate and extending to the top of the shell 
on the inside thereof, a strainer attached to the 
center of the base and communicating with the 
inside of the container, valve means for placing 
said inlet and outlet connections in communica 
tion with said conduit and said strainer, and op 
erating means for said valve means, Said operating 
means extending through an opening in the cylin 
drical portion of the base. 

5. Water treating apparatus comprising a ver 
tical container shell, said shell having an open 
lower end surrounded by an outwardly extending 
flange, a closure plate for said open end, a gasket, 
a base having a substantially cylindrical portion 
for the apparatus to stand on and an inwardly 
extending flange, screw means for pressing the 
closure plate and gasket against the base flange 
with the shell flange arranged between the gasket 
and the base flange, inlet and outlet connections 
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on the closure plate, said connections extending 
through openings in the cylindrical portion of the 
base, a conduit eccentrically attached to the clo 
sure plate and extending to the top of the shell on 
the inside thereof, a strainer attached to the cen 
ter of the base and communicating with the in 
side of the container, a multiport valve on the 
closure plate for placing said inlet and outlet 
connections in communication with said conduit 
and said strainer, said valve having a rotor lo 
cated below said strainer, and operating means 
for said rotor extending through an opening in the 
cylindrical portion of the base. 

6. Water treating apparatus comprising a con 
tainer for water treating material, a bottom plate 
for said container, a dome shaped perforate dis 
tributor provided with a flange, a ring shaped 
plate fitting over said flange, screw means hold 
ing said plate and flange against the bottom 
plate, a multiway valve in the bottom plate of 
the container and comprising a stator and a ro 
tor, the rotor and stator having cooperating faces, 
the rotor axis being substantially vertical and the 
rotor extending into the space within the dome 
shaped distributor, a conduit extending from the 
stator to the top of the container on the inside 
thereof, laterally extending inlet and outlet con 
nections in the bottom plate communicating with 
the stator, the stator face having ports in com 
Inunication with said connections and other ports 
in the stator face in communication with the 
conduit and the space within the done shaped 
distributor, and a horizontally shiftable operating 
lever connected to the rotor and extended lat 
erally beyond the side wall of the container. 

7. Water treating apparatus comprising a cons 
tainer for water treating material, a bottom plate 
for said container, a recess in the upper face of 
the bottom plate and having a depressed portion, 
partitions subdividing the depressed portion into 
a plurality of open cavities, a port plate mounted 
in said recess separating said cavities from each 
other and provided with a set of ports arranged 
on a circle, each port of said set communicating 
with one of said cavities, a channeled valve rotor 
cooperating with said port plate and adapted in 
different angular positions to variously intercon 
nect the ports of said set, a perforate distributor 
enclosing said waive rotor, said port plate further 
having a port establishing communication be 
tween the inside of said distributor and One of 
said cavities and another port communicating 
with a second of said cavities, a conduit con 
nected to said other port and leading to the top 
of the container on the inside thereof, a later 
ally extending inlet connectOn communicating 
with another of said cavities, a laterally extend 
ing outlet connection communicating with the 
remaining cavity, and laterally extending means 
for turning the valve rotor. 

8. Water treating apparatus comprising a con 
tainer for water treating material, a bottom plate 
for said container, a distributor, a ring shaped 
plate, screw means holding said ring shaped plate 
and distributor against the bottom plate, a multi 
way valve in the bottom plate and comprising 
a ported stator and a rotor, the rotor and stator 
having cooperating faces, the rotor axis being 

3 
substantially vertical and the rotor extending into 
a Space confined at its top by the distributor, 
a conduit inside the container extending from 
the stator to the top of the container, laterally 
extending inlet and outlet connections in the bot 
tom plate communicating with the stator, some 
ports in the stator face being in communication 
with said connections and other ports in the stator 
face in communication with the conduit and said 
Space confined at its top by the distributor, and 
a horizontally shiftable operating lever connected 
to the rotor and extending laterally beyond the 
Side Wall of the container. 

9. In water treating apparatus of the type de 
Scribed, a container shell open at one end and a 
discoid closure member attached to said end, a 
foraminous distributor within the container shell 
adjacent its lower end, the closure member hav 
ing partitions forming four cavities therein open 
toward the interior of the container shell and 
tWO Conduit connections, for raw water and treat 
ed water, delivering into two of said cavities, a 
port plate resting on the closure and arranged 
to cover the cavities and having four ports one 
for each cavity and two additional ports com 
municating respectively with two of said cavities 
On the one hand and With the lower end of the 
container shell through the distributor and with 
the upper end of the container shell on the other 
hand, and a channeled rotor within the container 
registering with the four cavity ports of the 
port plate, the rotor having two channels adapted 
in one angular position of the rotor to direct a 
flow of raw Water to one end of the container 
shell and withdraw water from the other end of 
the shell, and in another angular position to re 
verse said foW. 

10. In water treating apparatus of the type de-, 
scribed having a container shell, a closure at 
tached to said shell, the closure having integral 
wall portions constructed and arranged to define 
a plurality of cavities therein opening toward the 
interior of the container -shell, two conduits, for 
raw and treated water, communicating With two 
of said cavities, a port plate fastened to the clo 
sure and arranged to cover Said cavities and hav 
ing ports communicating with each cavity and 
with the interior of the container shell, a for 
aminous distributor, one of said ports communi 
cating with the lower end of the shell through the 
distributor, a valve rotor engaging ports on the 
port plate and adapted in different angular posi 
tions to establish different fluid flows through the 
container shell, and means for turning the rotor. 

11. A closure for valved water treating appa 
ratus comprising a substantially centrally located 
dished member having a plurality of cavities and 
connections for raw water and treated Water, a 
ported stationary top for the dished portion hav 
ing openings to the said cavities, a foraminous 
distributing means for one of Said cavities, a 
channeled rotor establishing communication be 
tween different openings of the stator and means 
substantially centrally disposed with respect to 
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the dished portion extending beyond the rim of , 
the dished portion, for rotating the rotor. 

EREC PCE. 


