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UNITED STATES

1,763,728

PATENT OFFICE

| EDWARD T. TURNER, OF DAYTON, OHIO

' . VALVE-ACTUATING DEVICE

Application filed ‘Augus_t, 10, 1925. - Serial No. 49,361.

' This invention relates to valve actuating -

devices and is designed more particularly
water softening

ne ‘object of the invention is to provide

" means“whereby a valve may be quickly shift-
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ed from one position to another
havinmntinuous movement. . v
A further obgect of the invention is to

by a part

provide such a device which will positively
retain the valve in-one position until the
time arrives for shifting the same and will
then move the valve quickly te: its other
position. o
A further object of the invention is-to
provide such a device which will be simple
1n its construction, positive in its operation
and of a strong durable character.

A further object of the invention is to pro-
vide in a8 water softening device means for
automatically -connecting the service pipe

with the supply of hard water during the re-
conditioning operation; and for controlling

this connection by means of the actuating
devices for the valves which control the re-
conditioning operation. o

Other objects of the invention will ap-
pear as the device is described in detail.

In the 'accompanfying drawings Fig. 1 is
a side elevation of a water softening ap-
paratus showing my invention applied
thereto; Fig. 2 is a front elevation of a

- valve and its operating device; Fig, 3 is a
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-side elevation of an actuating device for one

of the valves shown in Fig. 2; Fig. 4 is a
side elevation of the actuating devices for
the second valve shown in Fig..2; Fig. 5 is
& section taken on the line 5—5 of Fig. 2;

and Fig. 6 is a section taken on the lme. f’s closed, thus interrupling the supply of

6—6 of Fig. 3. : :

The present application is in the nature
of a division of the application for patent
filed by me February, 25, 1925, Serial No.

11,435, and I have here shown the invention
as applied to a water softening apparatus -

of the type shown in that application. It

-will be understood, however, that the valve

actuating mechanism is not limited to use
with water softening apparatus and. that it

the outlet pipe 3 is

may. be used in connection with apparatuses
of various kinds, @~ ,

The water softening apparatus here illus-
trated’ comprises a tank or conlainer 1

adapted to contain a quantity of water soft-

ening material, such as zeolite, glauconite

or the like, and it is connected at its bot-:

tom with a water supply pipe 2 and is con-
nected near its upper end with an outlet

pipe 8 which is connected both with a serv-

1ce pipe 4 and with a drain pipe 5. The
connection between the service pipe 4’and

valve 6 which will

tion is conveyed from a tank 7 through a

pipe 8 to the hard water supply pipe 2 into
which it is introduced thro%gh an injector

9®, as described in the above mentioned ap-
plication. The salt solution pi
trolled by a valve 9 and the

is controlled by a valve 10. R
" In the normal water softening operation

.the valves 9 and 10 are both closed and the
‘water passes -through the supply pipe 2

into the container, through the water sof-
tening material and out through the pipe 3

quantity of water has been softened the

valves 9 and 10 are both opened, thus caus-

ing the salt solution to be delivered to the
container along with the hard water and
permitling the liquid to escipe from the
container through the drain ‘p1ﬁe, the serv-
ice pipe being cut off by the check valve 6
as above explained. After the salt solution

has been delivered to the container for a

redetermined period of time the valve 9

regenerating solution, but the valve 5 is re-
tained in its open position for a further pe-
riod of time sufficient to enable the hard
water to wash out and remove all salt from
the container. At the end of said period
the draip valve is closed and the water sof-

tening operation is resumed. The operation

of the valves 9 and 10 is automatically ef-
fected and in the apparatus here shown a
water motor 11, which also serves as a me-

8 is con--.
ain pipe 5

rovided with a check . .
e seated by the back
‘pressure of the water in the service line
‘when the drain J)i%)e is open. The salt solu-
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ter, is interposed in the supply line and
means are provided whereby this motor will
actuate the valves 9 and 10 at the proper
times, the time of operation being deter-
mined by the amount of water. passing
through the supply pipe. The water motor
may take various forms and the one here

- shown forms no part of the present inven-
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tion, so that it need not be described in de-
tail but it will be sufficient to state that it
comprises a rotary shaft 12 which projects
above the same and is journaled at its up-
per end in a bearing formed in the upper
member of a frame 13 which is mounted on
the motor. This shaft has secured thereto

* a worm 14 which meshes with a worm wheel
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into line with the roller the spring 81 will
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15 rigidl
journale
frame 13 and this shaft 16 serves as the op-
erating shaft -for the valve actuating de-
vices.

The valves 9 and 10 may be of any suitable
character and the controlling mechanism
may take various forms, that here shown
having been chosen for the purposes of illus-
tration. Preferably the timing of the valves
is effected by means of cams operated by a
shaft 16. In the present apparatus the valve
9 for the regenerating solution pipe 8 com-
prises a reciprocatory valve stem 18 which is
connected with one end of a lever 19 which is
pivotally mounted on a supporting link 20
carried by a fixed support which, in the
present instance, is mounted on the valve
casing, as shown at 21. The other end of

secured to a shaft 16 which is

the lever 19 is connected with an actuating’
‘rod 22 which is guided in a part of the frame
13 and the lower end of which carries a

roller 23 which rides over the periphery of
a cam 24 rigidly secured to the shaft 16 and
is held in engagement with that cam by
means of a spring 25 extending between the
lever 19 and the supporting member 21 for

the link 20. This arrangement is such that -

when the roller is in engagement with the
concentric portion of the cam 24 the valve
will be held in its closed position but when

Ee cam is brought

open the valve and retain the same open
until the roller again engages the concentric
periphery of the cam and it will thus be
apparent that the valve will be opened once
upon each complete rotation of the cam shaft
16 and will be held open for a period of
time which is determined by the shape of
the cam. The speed of the shaft 16 is so
controlled as to permit the desired quantity
of water to be delivered to the container only
between the successive openings of the valve,

It is desirable that the valve 10 which con-
trols the drain pipe 5 should be quickly
opened and closed and the actuating mech-
anism here shown is of such character as
to positively and quickly open and close the

in bearings 17 carried by the.

1,763,728

valve. - This valve also comprises a recipro-
catory valve stem 26, one end of which is

connected with a lever 27 pivotally mounted

on the upper end of a link 28, the lower end
of which is mounted on a fixed support, in
the present instance a part 29 carried by the

valve casing. The opposite end of the lever

27 is pivotally connected with the upper end
of an actuating rod 80, the lower end of
which is slidably mounted in an axial recess
31 formed in the upper portion of a plunger

32 which is guided in a suitable bearing in’

the frame 13. The lower end of this plunger
has secured thereto two projections or rollers
33 and 34 which are here shown as project-
ing in opposite: directions from the plunger
and are arranged to be acted upon respec-
tively by cams 35 and 36 secured to the cam
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shaft 16. These cams are here shown as

snail cams and are so arranged with rels-
tion one to the other that the valve will be
held .in its closed and opened positions for
the desired periods of time and it will be
noted that the arrangement 6f the cams with
relation to the plunger is such that the cam
35 will move the plunger upwardly and the
cam 36 will move the same downwardly.
The connection between the plunger 82 and
the actuating rod 30 is such that these parts
may have relative movement, and operative
movement will not be imparted to the rod
36 and to the valve until just before the cam,
35 or 36, clears its roller on the plunger.
In the present arrangement, the actuating
rod 32 has secured thereto and projecting
from the opposite sides thereof tapered pro-
jections 37 which, if desired, may consist of
the opposite edges of a diamond shaped

_plate rigidly secured to the rod and project-

ing beyond the respective sides thereof. The
angles or apices of the two projections or
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angular plates 37 are arranged in transverse .

alinement. Cooperating with these tapered
projections or angular plates 37 are bell
crank levers 38 each having its downwardly
extending arm pivotally mounted on a col-
lar 39 rigidly -secured to the upper end of
the plunger 32. The other arms of the bell
crank levers are connected one to the other
by means of springs 40 which tend to move
the angles of the two levers one toward the
other. Each bell crank lever is provided at
the angle thereof with a stud or roller 41
which rollers engage the respective plates
87 and are held in contact therewith with
the springs 40. In the present construction
the bell crank levers 38 each comprises par-
allel bars and the rollers are mounted be-
tween the bars of the respective levers, as
shown in Fig. 6. With the parts in the posi-
tions shown in Figs. 2 and 3, the levers 38
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are acting on the lower inclines of the .

tapered plates 37 and thus serve to hold the
actuating rod 30 in its uppermost position
with the valve closed. In these drawings,
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however, the cam 85 has moved the plunger

32 almost to its uppermost position and a
slight further movement of the cam will
force the studs or projections 41 across the
apices or widest points of the plates 87 and
thus cause the rollers or studs to act- upon
the upper inclined edges of the plates 37,
which will result in the plates and the rod
being moved quickly downward and the
valve opened. When the cam 35 clears the
roller 83 on the plunger the latter will be
retained in its uppermost position by the
contact of the rollers or studs 41 with the
upper inclined edges of the plates 37. As
the shaft continues to rotate the cam 36 will
force the plunger downwardly and just be-
fore the plunger reaches the lower limit of
its movement by the cam 36 the rollers 41
on the levers 38 will again pass the wide
points or apices of the plates 37 and will act
upon the lower inclined surfaces of these
plates to impart upward' movement to the
actuating rod and thus close the valve. The
cams on the shaft 16 are so arranged with
relation one to the other that the valve 10
of the drain pipe will be opened either simul-

_taneously with or slightly before the valve

9 of the regenerating solution pipe, thus pre-

venting any of the regenerating solution-

from entering the water softening unit while
it is connected with the service pipe. It will
be apparent that when the valves 9 and 10
have been opened the regenerating solution
or salt water will be carried into the con-
tainer 1 by the water delivered thereto
through the supply pipe 2 and the flow of
regenerating solution to the container will
continue until the cam 24 has again closed

‘the valve 9. The closing of the valve 9 will

take place in a less period of time than will
the closing of the valve 10, due to the ar-
rangement of the cams, and consequently
the water from the supply pipe will continue
to flow through the container to the drain

pipe after the supply of regenerating solu--

tion has been interrupted, thereby causing
the container to be rinsed or washed out
by this additional water. When sufficient
water has passed through the container to
thoroughly rinse the same the valve 10 is
again closed and the water from the supply
pipe will pass through the container to the
service pipe. -

Inasmuch as the'supply‘ of soft water is

interrupted during the reconditioning op--

eration it may be desirable that hard water
should be available in the service line and
T have here shown means whereby this may
be automatically accomplished. The hard
water supply pipe 2 is connected with the
service pipe 4 by means of a by-pass 51

. which is controlled by a valve 42. The valve

42 is preferably so connected with the valve
actuating mechanism that it will be opened
during the reconditioning process and closed

3

during the water softening operation. As
here shown, the valve is actuated by a lever

43 pivotally mounted at one end on a bracket -

44 secured to the valve casing, connected be-
tween its ends with the valve stem 45, and
connected atits other end by a link 46 with
one arm of a bell crank lever 47, pivotally
mounted on a bracket 48 and having its other
end pivotally connected with a rod 49 which
1s connected with the upper end of the valve
actuating rod 30 forming part of the actuat-
ing mechanism for the valve 10 of the drain
pipe. The arrangement is such that when
the valve 10 of the drain pipe is opened the
valve 42 of the by-pass 51 will also be
opened, thus permitting water -to flow di-
rectly from the supply pipe to the service
line, but when the valve 10 is closed the valve
42 will also be closed, thus forcing the water
to pass through the water softening unit
to the service line. Preferably the by-pass
is provided with a restricted orifice, as
shown at 50, which will cause a reduction in
the pressure of the service line, thus notify-
ing the user that he is receiving hard water
instead of soft water. The reduced orifice

‘serves to insure the passage through the in-

jector 9 of a quantity of water sufficient to

Introduce the regenerating solution to.the

container. N

While T have shown and described one em-
bodiment of my invention I wish it to be
understood that I do not desire to be limited
to the details thereof as various modifica-
tions may occur to a person skilled in the
art.

Having now fully described m;
tion, what I claim as new and
secure by Letters Patent, is: - . ,

1. In an apparatus of the character de-
scribed, two pipes, a valve to control the
flow of liquid through one of said pipes, a
longitudinally reciprocatory actuating mem-
ber operatively connected with said valve,
and means for imparting operative move-
ment to said actuating member at intervals

inven-
esire to

‘determined by the quantity of water pass-

ing through the other of said pipes.

2. In an apparatus of the character de-
scribed, two pipes, a valve to control the
flow of liquid through one of said pipes, a
longitudinally - reciprocatory = actudting
member operatively connected with said
valve, a second member mounted for move-
ment relatively to said reciprocatory mem-
ber, means mounted on said second member
for imparting movement to said reciproca-
tory member when said second member has
been moved to a predetermined position with
relation thereto, anid means controlled by the
water which passes through the other of said
pipes to actuate said second member.

3. In an apparatus of the character de-
scribed, two pipes, a valve to control the
flow of liquid through one of said pipes,
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a reciprocatory actuating member opera-
tively connected with said valve, said mem-
ber having a part projecting beyond the side
thereof and provi(Yed with inclined surfaces,
a spring pressed member to engage the in-
clined surfaces of said part, and means con-
trolled by the water which passes through
the other of said pipes to impart bodily

movement to said spring pressed member to

cause it to successively contact with the in--

clined surfaces of said part.

4, In an apparatus of the character de-
scribed, two pipes, & valve to control the
flow of liquid through one of said pipes, a
reciprocatory actuating member operatively
connected with said valve, cam plates pro-
jecting beyond the respective sides of said
reciprocatory member and each having op-
positely inclined edges extending lengthwise
of said member, contact members arranged to
ride over the inclined edges of said cam
plates, springs to press said contact members
against the edges of said plates, and means
controlled by the water passing through the
other of said pipes to impart bodily move-
ment to said contact members, whereby each
of them will be moved out of contact with
one inclined surface of the adjacent cam
plate and into contact with the other con-
tact surface of said cam plates.

5. In an apparatus of the character de-

* scribed, two pipes, a valve to control the
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flow of liquid through one of said pipes, a
reciprocatory actuating member operatively
connected with said valve, cam plates pro-
jecting from the respective sides of said
member and each having oppositely inclined
edges extending lengthwise &ereof, a plung-
er mounted for movement relatively to and
lengthwise of said reciprocatory member,
parts mounted on said plunger and arranged
to ride over the edges of the respective cam
plates, springs to press said parts against
the edges of the respective plates, a motor
actuated by the water which passes through
the other of said pipes, and an operative coh-
nection between said motor and said plung-
er. - :
6. In an apparatus of the character de-
scribed, two pipes, a valve to control the
flow of liquid through one of said pipes, a
reciprocatory actuating member operatively
connected with said valve, cam plates pro-
jecting from the respective sides of. said
member and each having oppositely inclined
edges extending lengthwise thereof, a plung-
er mounted for movement relatively to and
lengthwise of said reciprocatory member,
parts mounted on said plunger and arranged
to ride over the edges of the respective cam
plates, springs to press said parts against
the edges of the respective plates, a motor
actuated by the water which passes through
the other of said pipes, and cams connected
with said motor and acting on said plunger

1,763,738

to positivély move the same in opposite di-
rections. o
7. An actuating device of the character

"described, comprising a- plunger having a

longitudinal bore in one end thereof, means
for imparting reciprocatory movement to
said plunger, an actuating rod adapted to
be connected with the part to be actuated
and having one end extending into the bore
in said plunger, cooperating parts carried
by said plunger and said rod and so ar-
ranged tgat when said plunger has been
moved to a predetermined position with re-
lation to said rod said parts will cooperate
to impart operative movement to said rod.

8. actuating device of the character

‘described, comprising a plunger having a

longitudinal bore in one end thereof, means
for imparting reciprocatory movement. to
said plunger, an actuating rod adapted to
be connected with the part to be actuated
and having one end extending into the bore
in said plunger, triangular plates projecting
from the opposite sides of said rod and
having their apices arranged in the same

transverse line, levers pivotally mounted on.

said plunger, parts carried by said levers
to engage the inclined edges of the respective
plates, and a spring acting on said levers to
move said parts one toward the other.

9. An actuating device of the character
described, comprising a plunﬁer having a
longitudinal bore in one end thereof, means
for imparting reciprocatory movement to
said plunger, an actuating rod adapted to
be connected with the part to be actuated
and having one end extending into the bore
in said plunger, triangular plates projecting
from the opposite sides of said rod and hav-
ing their apices arranged in the same trans-
verse line, bell crank levers having down-
wardly extending arms pivotally mounted
on said plunger and having other arms ex-
tending outwardly from the upper ends of
the first mentioned arms, a spring to connect
the last mentioned arms one to another, and
parts carried by said levers at the angles
thereof to engage the edges of the respec-
tive plates.

10. An actuating device of the character
described comprising two longitudinally
movable elongated members, means for oper-

"atively connecting one of said members with

a device to be operated, the second member
being movable with relation to the first men-
tioned member, a part carried by said first
mentioned member and having outwardly

‘converging surfaces, a spring pressed device

carried by said second member to engage
said inclined surfaces and impart movement
to said first mentioned mem
said spring pressed.device passes the apex

r and when-
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of said part, and means to actuate said sec- -

ond member.
11. An actuating device of the character de-
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scribed comprising a movable rod, means to
‘operatively connect said rod with a part to be
actuated, said rod having plates projecting
from the opposite sides thereof, the edges

.of each of said plates converging outwardly,

a plunger slidably mounted on said rod for
movement lengthwise thereof, contact mem-
bers pivotally mounted on said plunger and
arranged to-engage the edges OF the respec-
tive plates, a spring acting on said contact
members to move them one toward the other,
and means for actuating said plunger to
move said contact members past the points
of greatest width on the respective plates.
12. An actuating device of the character
described comprising two longitudinally
movable elongated members, means for op-

eratively connecting one of said members ~

with a device to be operated, the second of
said members being movable with relation
to said first mentioned member, triangular
plates projecting from the opposite sides of
said first mentioned member, bell crank
levers having downwardly extending arms
pivotally connected near their lower ends

with said second member and having other -

arms extending outwardly from the upper

- ends of the first mentioned arms, a spring
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‘to connect the last mentioned arms one to

the other, and_'ﬁarts carried by said levers
at the angles thereof to engage the edges
of the respective plates. ‘

13. In an actuating device for a valve hav-
ing a stem, an actuating member, means
adapted to operatively connect said actuat-
ing member with said valve stem, a second
member mounted for reciprocatory move-

-ment with relation to said actuating member,

a yieldable device connected with said sec-
ond member and arranged to act on said
actuating member to cause operative move-
ment to%e'imparted.to said actuating mem-
ber when said second member has been
moved to a predetermined position with re-

S

necting one of said members with a device .

to be operated, the second member bein
movable with relation to the first menti’oneﬁ
member, a device carried by one of said
members and comprising two movable parts,
and yieldable means for moving said parts
one toward the other, a device carried by
the other of said members and so arranged
with relation to said parts that during the
movement of said second member with rela-
tion to said first mentioned member it will
move said parts one from the other and

-after the second member has been moved to

a predetermined position with relation to
said first mentioned member said parts will
act on the last mentioned device to impart
movement to said first mentioned member
and-means for imparting movement to said
second member. , ’
In testimony whereof, I affix my signature

hereto. v
EDWARD T. TURNER.

lation to said actuating member, and means

for imparting movement to said second
member, * ' :

14. An actuating device of the character
described comprising two longitudinally
movable members, means for operatively
connecting one of said members with a de-
vice to be operated, the second member be-
ing movable with relation to the first men-
tioned member, a yieldable device carried
by one of said members and arranged to act
on the other of said members to cause op-
erative inovement to be imparted to the first
mentioned member when said second mem-
ber is moved to a predetermined position
with relation to said first mentioned mem--
ber, and means for imparting movement to
said second member. S

15. An actuating device of the character
described comprising two longitudinally

66 movable members, means for operatively con-
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