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Our invention relates to mechanism for auto-
matically controlling periodic flows of liquids.

The main purpose of our invention is to pro-
vide a device for intermittently supplying -dis-

5 charges of fluid by means of valves provided with
rocking or tilting closures, which make circum-
ferentially ringed seals.

A further purpose is to provide a valve Wlth
a cap portion that is adapted to rocking move-

10 ment upon an upwardly directed face of an out-
let pipe.

- A further purpose is fo construct a rocklng
valve with a2 compression spring interposed be-
tween the valve and an cutlet pipe.

15 A further purpose is to place a rocking valve
upon the upper end of an cutlet pipe.

A further purpose is to pivot a rocking valve
member upon an upper end of a supporting mem-
ber and to provide a variable size opening by

20 an adjustment of the path of movement of an
operating arm attached to a rotating shaft; and
permissibly to vary the rates of valve opening
by shifting the pivot after the valve starfs open-
ing movement.

25 A further purpose is to construct a support-
ing device for a rocking valve with an angular
surface, upon which a rotary cam arm engages
to rock the valve and to supply an adjustment
between the valve and the cam arm.

30 A further purpose is to provide a rotating
shaft with a cam arm having a dislodging ball
located in the end of the cam arm adapted to
break the water seal of the valve.

A further purpose is to provide a rotatable cam

85 with a ball in its engaging surface to break a

water seal of a valve and a solid portion on the
cam beyond the ball, to hold a rocking valve
cap in an open position with respect to an out-
let pipe.
40 A further purpose is to construct a rockmg
valve with an angular surface, upon which a cam
arm is adapted to operate, movement of the arm
with respect to the valve changing the amount
of rocking movement of the valve with respect
to its cooperating discharge portion.
A further purpose is to reduce fluid friction in
a rocking valve by the use of a cupped portion
of a cap above the discharge opening of a valve.
50 = A further purpose is to provide a plurality of
rotary arms to actuate a plurality of rocking
valves.
‘We have elected to show one only with slight
modifications of the different forms our inven-
66 tion may assume, selecting a form however that

is practical and efficient in operation and which
well illustrates the principles involved.

Referring to the drawings:

wgure 1 is a vertical section of a fluid and
pressure distribution and. control system illus-
trating our invention and taken on the line [—I
of Figure 2.

Figures 1g, 1b and ic are fragmentary ver-
tical sections similar to a portion of Figure 1,
but illustrating modifications.

Figure -2 is a horizontal section taken on the
line 2—2 of Figure 1.

Figure 3 is a fragmentary vertical section simi-
lar to a portion of Figure 1, but illustrating an
adiustment between the rocking member of the
valve and the cam arm.

-Pigure 4 is a horizontal sectlon taken on the
line &—4 of Figure 1.

. Pigure 5 is a perspectwe view of a, detall of
the cam arm.

Figure 6 is a vertical section, similar to Flg-
ure 1, but showing a modification and taken on
the line §—85 of Figure 7.

Figure 6a is a fragmentary section correspond-~
ing generally to Figure 6 but showing a further
modification.

Figure 7:is a hor1zonta1 section, s1m11ar to
Figure 2, but showing a modification and taken
on the line 1—1 of Figure 6.

Figure 8 is a fragmentary longitudinal sec-
tion- through a further modified form in which
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the member corresponding to the cap in the other

figures is stationary.

Like numerals indicate. like parts in all fig-
ures.

Describing in 111ustratlon and not in limitation
and referring to the drawings:

In the structure shown in PFigures 1, 2, 3, 4
and 5, inclusive, we have shown a fluid pressure
distribution box !8 which is provided with -al-
ternative inlets {I and {2 located at the bottom
cf the box 10.

The box 10 includes a base plate l3 and a ca,smg
i4 that- is an inverted cup forming. the sides

‘and top of the box. The upper side of the base

plate is annularly grooved at 15 to receive the
downwardly directed edge. {6 of the casing and
the base and casing are held together by bolts 17
at a rim I8 forming an integral part of the casing.
The joint between the base and rim may be made
tight in any suitable way, as by & gasket {9 in
the groove 15.

A shaft 20 is located in ‘the central portion of
the box 10 and carries a cam arm 21, which
arm is for rocking different outlet valves 22 suc-
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2
cessively to open the valves and allow flow from
the box interior. The shaft turns in bearings 23
and 24 respectively upon the base plate and upon
the casing.

The upper portion of the shaft is shown re-
duced as at 25 to eliminate vertical play of the
shaft and any leakage upwardly around the shaft
is prevented by a suitable gland 26.

Preferably the inlet and outlet valves and
connections are all in or supported by the base
plate, in that this permits an easy opening and
closure of the box by removal and replacement
of the casing without disturbing any of the
valves or any of the piping to and from the box.

The outlet valves 22 are desirably arranged in

one or more preferably horizontal rows arcuate

with respect to the shaft axis, all of the valves
of any row being thus at substantially the same
distance from the shaft axis.

We have provided each valve structure 22 w1th
an outlet pipe 27 threaded on its lower end to
make connection at 28 with the base plate 13.

The outlet pipe 27 extends upwardly from the
base plate into the interior of the box 4.

Near the upper end of the outlet pipe 2T we

provide a stop 23, conveniently formed as an out-

wardly extending flange. The stop 28 positions
centraliv a valve carrying head 29 having a de-
pending guide or guard 33 shown in the figures
as a cylindrical apertured wall. The guard sur-
rounds the outlet and carries an inwardly ex-
tending abutment 31 to form a seat 32 for a coiled
spring 32 positioned between the stop 28 and the
bottom seat 82. The guard is apertured at 34.

The head 29 is in the form of a plug threaded
at 3% into the wall and slotted at 35" for screw
driver insertion. The head presents a down-
wardly projecting circular ring valve 36 which
rests upon the upper circumferential edge 37T of
the outlet pipe and closes the outlet when the
head is not tilted.

The head, guard and abutment together form
a unit, which, in the form shown, is aptly called
a cap. Notwithstanding that the invention may
appear in other forms, obviously not aptly so
called, for convenience this language is used.
The cap illustrated is formed hollow at 38 by
boring at 389 and counterboring at 49. This coun-
terboring 48 provides a seat at 31 against which
the tension spring 32 engages at its lower end.

At its lower outside surface 41 the guard may be
of uniform diameter if no adjustment by varia-
tion of operating arm height be desired, but is
preferably tapered at 42 to permit such an adjust-
ment of valve throw by variation of height of an
engaging surface for the cam arm 21,

We attach great importance to the universal
character of our rocking valve. Many valves
which might otherwise be suited to use by us are
rendered less valuable, or even made useless
because they must be set in one angular posi-
tion with respect to an operating member, or
in one of a few possible angular positions.

With our rocking valve, on the other hand,
it makes no difference how the outlet pipe 27 may
be turned, for adjustment or otherwise, or how
the cap may be turned with respect to the out-
let pipe. Obviously, the cap will move angu-
larly with respect to the outlet pipe 27 as it is
free to turn with respect to the outlet pipe, but,
as the cam engaging surface 42 of the guard
38 extends entirely around the cap, it is imma-
terial how the cap or the outlet pipe may be
turned. - This is a distinct advantage, not only
in. effecting adjustment ‘of the valves, but also
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in assembling the valves initially or after they
have been removed for cleaning.

The arm 21 is fastened to the shaft 29 by a set
screw 43 or any suitable preferably adjustable
fastening device, A ball 44 is inserted into a
recess 45 at the forward end of the arm and is
held in place by a cover plate 48 fastened to the
arm by a screw 47. Hven if not free to turn, the
ball is of advantage in presenting a hardened
surface, but has not only this advantage but
that of reducing friction while shifting the valve
to open position, when, as preferred, the ball
is free to turn in the socket formed for it.

Water or mixed fluids enter the box {0 under
pressure through ‘inlet pipes {1 and 12 to sur-
round the valves in their closed positions.

The rotary motion of the shaft 20 which car-
ries the cam arm 21 causes the cam to come in
contact with the tapered portion of each valve
unit in furn, to dislodge the unit from its valving
seat upon the cutiet pipe so that the fluid entering
the ports in the unit can pass through the out-
let pipe. During the flow of the fluid into the
outlet it passes through a recess 48 in the plug,
reducing fluid friction.

When the cam drm engages the tapered por-
tion of the cap or rocking member, we have found
that the ball 44 provides a desirable initial en-
gaging member since it reducses friction ic a
minimum and that the solid portion 48 of the arm
21 provides enough dwell to allow the required
amount of fluid to pass through the outlet pipe
for the desired purpose.

t will be noted that adjustment of the exteut
of rocking motion-of the cap can he made in two
different ways. In the first instance the outlet
pipe can be raized or lowerad with respect to the
cam arim, so that the arm will engage a higher or
lower portion of the angular surface of the cap,
thereby opening the valve more or less, according
to the amount of flow desired. It will also be
noted that when this form of adjustment is used,
individual valves may be set to discharge differ-
ent amounts of fluid from the various outlet pipes.

When it is desired to discharge the same
amount of fluid through each valve, the arm can
be adjustably fastened to the rotary shaft at
different heights with respect to the caps.

Outlet fittings 52 are threaded into the bottom
at 51 of each outlet pipe 27. The ultimate points
of use of the measured fluid will be reached by
means of delivery pipes 51.

It will be apparent that by pivoting of the
rocking member of the valve upon a staticnary
portion, the wear upon the cooperating parts will
ke reduced to a minimum. At the same time, we
have found in practice that this valve arrange-
ment has practically eliminated chattering of the
valve parts, due in part at least to the spring
tension between the cap and the outlet pipe.

By interposing the spring 22 between the stop
28 of the outlet pipe and the sbutment 3{ of
the cap 28, we have produced a very desirable
construction by which the valve can be returned
accurately to its closed position when the cam
arm has passed.

Movement of the rocking member of the valve
is limited by the walls of the counterbore 49.
When the rocking member is moved, the counter-

bore walls 48 will abub the wall of the discharge

pipe 27, limiting the movement of the rocking
member,

In the forms shown in Figures la, 1b and le,
we have 111ustra.ted variations in the valve
structure.
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closure rocking members in circular position at-
different heights as shown in Figures 6 and 7, is

In Figure le¢ we have eliminated the down-
wardly projecting ring valve 36 and have shown
the inner surface 52 of the plug acting as the
valve closure. We have also eliminated the vaive

ports in the guard walls and have placed them in

the plug of the cap as shown at §3. The device
of Figure la can desirably eliminate the annular
spacing 38’ about.and above the portion acting as
the ring valve, as the placing of the outlets in the
plug as shown in this figure will allow the fluid
to change direction in the chamber 84 of the
valve without causing friction. )

Figures 1b and lc illustrate a modification in
which the cap rocks about an edge separate from
the top of the outlet pipe. In this form we pro-
vide upwardly extending pins or projections 35
spaced outwardly from the outlet pipe and pref-
erably integral with the flange 28 to allow for
greater valve opening space into the outlet pipe.
It will be apparent that the point of rocking does
not necessarily have to be directly upon the cut-
let pipe, but can be at 2 point some distance away
from the outlet pipe, but preferably attached to
the pipe. -

Figure l¢ shows the valve of Figure 10 in open
position. -

Rotary movement of the cam arm 2{ intermit-
tently dislodges each of the rocking valve mem-
bers causing a circumferentially ringed seat to
be broken at the upper end of each outlet pipe.

Obviously, fluids of different characters can be
supplied to the fluid pressure box through the
supply pipes or the same fluid can be supplied to
the box through all supply pipes. While our in-
vention is frequently used for distributing water,
it may be employed to distribute cther fluids,
either containing  water or entirely free from
water. Our invention will also distribute fluid
pressure. :

In the modification of Figures 6 and 7 we have
shown two rows 86 and 57 of valves arranged cir-
cumferentially of the axis of the box (0. The
inner row 57 of valves is operated by an addi-
tional cam arm 21’. In all other respects the
construction of Figures 6 and 7 is the same as
Figures 1 to 5 inclusive.

The number of outlets will depend on the num-
ber of points to which it may be deemed desirable
to dispense fiuid or fAuid pressure from the box
interior. The pressure within the box is trans-
mitted through the valved connections, subject
to the inevitable loss in pressure.

Usually the distribution of fluid or fluid pres-
sure must be substantially the same at the differ-
ent points of use and, for this reason, the valve
outlet units in one or more rows about the shaft
are usually preferably alike in each row and uni-
formly spaced along each row. Desired differ-
ences in discharge or pressure may be accom-
modated by adjustment of the valves, by en~
larged sizes of valve openings or increased
amount of displacement of the rocking member
from the outlet pipe, so that the openings in the
outlet pipes may be of variant sizes and may

‘remain open for variant lengths of time.

Variation in the size of outlet or the extent of
valve movement may be desirable not only where
differences in quantity of liquid are to be taken

.care of, but where, because of increased fric-

tional retardation, as by longer distance of lig-
uid transmission, a larger opening may be re-
quired to secure the same delivery at the longer
distance as is secured at & shorter distance by the
small opening or shorter time of opening.

The arrangement of outlet pipes and valve

3

convenient though not essential and permits the

use of a box of comparatively small diameter to -

accoramodate a large number of outlets, by merely -

making the box a little deeper than would other-
wise be required. ‘The outlet pipes and rocking
members of the two rows will be exactly alike
except that the outlet pipes of the higher row
will be longer than the outlet pipes of the lower
TOW. -

Any slight difference in time of opening due
to. the slightly larger radius of the arm operating
the higher row of valves or rocking members may
be equalized by a difference in height adjust-
ment of rocking members and their supporis
with respect to the operating arms, or by chang-

ing the circumferential extents of the operating

parts of the arms acting upon the valves at dif-
ferent radii so that each circumferential extent
shall span the -same angular distance of arm
travel.

Figure 6a corresponds generally with Figure 6
with the difference, however, that the structure
is upside down as compared with Figure 6, the
piping 27 passing through a top plate {3 corre-

-sponding to the bottom plate {8 of Figure 6 and

being threaded into this plate as in the Figure 6
form. ' '

The caps having hoads 28 may be of the same :

character as the caps in the other form in all
particulars. However, in this case the springs
2% (not shown but existing within the heads)

should be slightly stronger than the springs with-~

in the form shown in Figure 1, for example, be-

cause here they have to supnort the weight of
the heads and to bring their valves into engage-
ment with the valve seats on the tubes with pres-
sure of the same order as that existing in the
form of Figure 1.

Since the ends of the arms 212, 23 engage now
with downwardly and cutwardly sloping surfaces
instead of with upweardly and outwardly sloping
surfaces, they are oppositely sloped from the
slope in Figure 1. The same end construction
including the balls and cover plates 46 are shown.

In the form of Figure 8 a different type of re-
versal is shown, :

Here guards 38’ are outwardly threaded at 382
into a base plate {3’ and cerry annular valve

seats 29 threaded within the guards as the heads

29 are threaded into them but apertured and
connected with delivery piping. 'The ring valve
36’ cooperates with circumferential edges. 3%’
of preferably tubular closure members 27’ which
sre closed at any point along their length, here
shown as closed at the ends. It will be recog-
nized that the tubular construction is desirable
for convenience of manufacture chiefly, though
an interior opening above the ring portion has
advantage in improvement of fluid flow.

The member 27’ carries a shoulder 28’ between
which and the shoulder 3! lies spring 33. The
arm 24 pushes the valve member 27’ and will
push it to different extents according to the
height at which the valve member is engaged.
As a result, adjustment of height of the arm 2{¢
may be used to adjust not only the extent of
opening of the valve but the length of time dur-
ing which the valve member will be engaged by
the arm.

Though one only of these valve constructions

is shown in Figure 8, it will be evident that they

are suitable for arrangement in circumferential

“settings as in the other figures for engagement
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of a number of them by the same arm and for
location in circularly disposed rows at different
distances for engagement by different arms as in
Figure 8.

In view of our invention and disclosure varia-
tions and modifications to meet individual whim
or particular need will doubtless become evident
to others skilled in the art, to obtain part or all
of the benefits of our invention without copying
the structure shown, and we, therefore, claim all
such in so far as they fall within the reasonable
gpirit and scope of our invention.

Having thus described our invention, what we
claim as new and desire to secure by Letters
Patent is: '

1. In a fluid valve, a stationary pipe, a valve
seat on one end of the pive, a valve cap covering
the end of the pipe and surrounding the pipe in
spaced relation to the pipe for g distance from
the end of the pipe and free to rock with respect
to the pipe, a hellow valve seat on the inside of
the cap cooperating with the valve seat on the
end of the pipe and spring means in the space
between the cap and the pipe urging the valve
seats toward the position of vslve closure and
a stabionary support for the pipe allowing the
end of one valve seat to be tilted on the pipe end.

2. In a fluid valve, a pipe, a valve seat at one
end of the pipe, a valve cap covering the end of
the pipe, surrounding the pipe in spaced rela-
tion to the pipe for a distance from the end of
the pipe and free to rock with respect to the
pipe, a hollow valve seat on the inside of the cap
cooperating with the valve seat on the end of the
bipe, spring means in the space between the cap
and the pipe urging the cap toward the position
of valve seating and a tapered surface extending
entirely around the cap ai a distance from the
end of the pipe, whereby the valve may be
rocked in any angular position by contact with
the tapered surface.

3. In a fluid valve, a pipe, a valve seat on the
end of the pipe, a tilting valve cap covering the
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end of the pipe and surrounding the pipe in
spaced relation to the pipe for a distance from the

‘end of the pipe and free to rock with respect to

the pipe, a hollow valve seat on the inside of the
cap cooperating with the valve seat on the pipe,
a spring in the space between the cap and the
pipe urging the cap toward seating position and
a stationary support for the pipe, to hold the pipe
in a predetermined position with respect to the
tilting valve cap.

4. In a fluid valve, a pipe, an annular valve seat
on one end of the pipe, a rocking valve cap cov-
ering the end of the pipe and surrounding the
pipe in spaced relation to the pipe for a distance
from the end of the pipe, a valve seat on the in-
side of the cap cooperating with the valve seat
on the end of the pipe, a port through the cap
for admitting fluid to the space inside the cap
and outside of the pipe, an abutment on the end
of the pipe, an abutment on the inside of the
cap and a spring cccupying the space between the
cap and the pipe and pressing its opposite ends
against the abutments.

5. In a fluid valve, a stationary vertically posi-
tioned pipe, an annular valve seat on the upper
end of the pipe, a rocking valve cap covering the
pipe in spaced relation to the pipe for some dis-
tance from the upper end of the pipe, 5 valve seat
on the inside of the cap cooperating with the
valve seat on the end of the pipe and the cap
having walls forming a port through the cap for
admitting fluid into the space inside the cap and
outside the pipe, a circular flange on the pipe
near the upper end of the pipe, a coiled spring oc-
cupying the space between the inside upper end
of the cap and the fange on the pivbe, tending to
press the cpposite ends of the spring against
the interior of the cap at one end and the circu-
lar flange at the other end and the cap including
a threaded plug in the cap for assembiing the
cap and spring on the pipe.

SAMUEL H. PETERSEN,
FRANK D. PETERSEN.
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