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13 Claims.

This invention relates to flow control systems,
and more specifically contemplates time-con-
trolled valvular mechanisms for controlling the
flow of water through each of a series of distrib-
uting units which is particularly adaptable for
embodiment in sprinkling systems whereby dif-
ferent groups of sprinklers may be successively
supplied with water under any desired pressure
up to the maximum pressure of the main for pre-
determined periods of time. ’

Where large areas are to be supplied with water
from a single main, it is common practice to pro-
vide a plurality of valves controlling different
groups of sprinklers adapted to be operated suec-
cessively so as to obtain maximum advantage
from the pressure in the main while permitting
the utilization of a minimum number of spray
nozzles. The separate valves may be actuated

" to'open and close mechanically in suceession un-
til the entire area has been serviced.

Most sprinkler installations are supplied with
water from a pipe, leading from the main, by
which other fixtures are serviced. In order to
obviate any tendency 6f water discharged from
‘the sprinkler system from being siphoned back
into the pipes of the sprinkler system from which
it might be subsequently drawn into the main or
pipes leading to other fixtures, it is desirable, and
in many municipalities it is required by law, that
anti-siphon valves of some form be provided he-
tween each fixture and the valve controlling the
flow to that fixture. Where the flow to different
groups of sprinklers is controlled by individual
valves it is costly to provide separate anti-siphon
valves for each group of sprinklers. Moreover,

dividual sprinkler valves adapted to be actuated

" manually or by a suitable electric motor, selec-
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as the anti-siphon valves must be located above -

the level of the ground in order to vent properly,
the use of a plurality of such devices is unsightly.

Tt is a prircipal object of the present inven-
tion to provide a sprinkler system of the char-
acter above alluded to, embodying a series of in-
dividual valve-controlled sprinkler groups, the
flow to which is controlled by a master valve ef-
fective to open before the first of the series of
sprinkler-group valves opens, and close before
the last of the sprinkler valves closes.

Another object is the provision of a system .

having a ‘valve for controlling the flow to the
entire system, which incorporates a single anti~
siphon valve vented to the air and interposed in
the flow line between the master valve and the
individual valves by which flow to the sprinklers
of the respective groups is controlled.

‘Ancther object is to provide a novel form of
control unit for fluid-operated master and in-
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tively.

Other objects and corresponding advantages,
such for example as simplicity of construction,
economy of manufacture, facility of installation
and positive operation, will be apparent to those
of skill in the art upon an examination of the
following description read in the light of the ac-
companying drawings in which: )

Fig. 1 is a perspective view of the casing in
which the control unit is housed; )

Fig. 2 is a sectional view of the control valve
assembly illustrating in phantom the motor and
reduction gearing by which it is actuated;

Fig. 3 is a view in plan of the apparatus con-
tained in the control casing, illustrating particu-
larly the switch by which the motor is actuated;

Fig. 4 is a sectional view taken on lines 4—4
of Fig. 2; ) : .

Fig. 5 is a view in section and elevation de-
picting the arrangement of various valve mech-
anisms and particularly the relative disposition
of the anti-siphon valve with respect to the mas-
ter valve and the individual valves controlling
the flow to the different sprinkler divisions of
the system; - : .

Fig. 6 is a plan view of the underside of the
rotary valve member by which fhe pressure on
the various sprinkler-group valves is controlled.

Referring to the drawings more in detail, the
numerals of which. indicate similar parts
throughout the several views, 10 designates a
pipe (Fig. 5) .leading from a main (not shown)
which supplies water to the system. Pipe i0 con-
nects with the lower end of a master valve |1
comprising a eylindrical housing having a
threaded side outlet i2. Water entering- valve
{{ from pipe 10 flows upwardly through-a cen~
trally located tubular member {3 integral with
the valve housing, and from the upper end of
the latter into an encireling chamber (4 from
which outlet 12 leads. The upper open end of
tubular member 13 forms a seat {8 for a valve
member 15 disposed in the housing thereabove.
Valve member 1§ comprises an annular rubber
body {7 disposed on a central core I8 and rein-
forced by an encircling band 9. Adjacent the
lower end of rubber body 1T an annular flange
20 is formed which slideably engages the wall
of the housing above outlet {2. The upper end
of the valve housing is diametrically enlarged to
accommodate the upper flange 21 of valve mem-
ber 16 which is of greater cross-sectional area
than the lower end of the rubber body. A pres-
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sure chamber 22 is formed above valve member

16 by a circular plate 23 enclosing the upper end

of the housing. An adjusting screw 24 threaded
through plate 23 provides a stop for determining
the upward movement of valve 16. The valve
member is hormally closed by the pressure of
water introduced into the pressure chamber 22
through a tube 25 leading from a control unit,
generally indicated by the numeral 26, about to
be described. Tube 25 is threaded into ‘the upper
wall of the housing and communicates with a
vertical channel 271 formed in the wall. The

channel intersects with a transverse channel 28 .
in the underside of top plate 23 opemning into the

pressure chamber 22,

The control mechanism (Figs. 1 to 4) is en-
closed in a conveniently accessible casing 29 sup-
ported by a hollow standard 30. A subfloor 31
of casing 29 is fornied with an opening into which
a circular plate 33 is snugly fitted. Superimposed
‘on-plate 33 is a valve disk 34 forming the floor
of a valve chamber 35 later referred to. The
floor 36 of the casing overlying subfloor 31 over-
hangs ‘the plate 33 and disk 34 and is bolted to
‘the plate through the disk so as to clamp the
last-named members together. A suitable -gasket
‘31 is interposed between plate 33 and disk 34
‘to prevent leakage.

A ‘¢ireular head 38 is secured to disk 34 by
serews or the like to compress an annular gasket
39 located between head 38 and disk 34 so as to
effect a seal therebetween and form the fluid-
‘tight valve chamber 35 within the head. Extend-
ihg ‘throligh a central boss 40 in the head is'a
valve stein 41 which is adapted to be rotated se-
~lJectively By hand or by mechanical means, as
will ‘be described. The upper part of ‘the bore
“of the boss 40 is enlarged to receive a packing
gland 42 threaded therein to "obviate ' leakage
around stem 41. A bearing for the lower end of
the valve stem” 41 is*formed by a central opening
in disk 34, ‘as indicated at 43. A plate 44 is
mounted by suitable” means to valve stem 4l
within the valve: chamber: 35 so as to rotate with

the stem and provide reinforcement for ‘a valve .

member 45 combosed of compressible material
such as rubber, leather, fiber or the like, secured
thereto Valve member 45 is generally circular
“but is formed with a lateral projection 46 (Fig. 4)

of approxunately 70° in length. The undersur- -

_‘fra{ce -of the prOJectmn is formed with an arcuate
‘from one end of Wh1ch groove 41 a radlal groove
"848 ‘extends inwardly. An elongated port 48 is
‘provided in valve member 45 in ‘a circle concen-
‘tric withistem 41 intersecting the radial groove
48 intermediate its ends. The port 49 is spaced
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4 .
tending upwardly through the side wall of head
38 to adjacent the top of the valve chamber 35.
A lateral port 55.in the wall of the head inter-
secting with the hole 54 completes unrestricted
communication between pipe 10 and the valve
chamber 35.

Tube 25 leading from the wupper pressure
chamber 22 in master valve [l extends through
the mounting 30 and is similarly connected to

‘plate 33 in an opening 56 which registers with

a hole 871 through valve disk 34 in the circle of
movement of the portion of the valve member 45

. In 'which port 49 is located. It will thus be ob-
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‘circumferentially from the last-named groove

48 to the side of the latter opposite to which the

arcuate groove 471 eXtends. The valve member

45 is resiliently rétained in fluid-tight contact
“with the valve disk 34 by a helical spring 40 en-
“cireling valve Stem 41 in valve chamber 35 be-
“tween head 38 and plate 44.

“Water under pressure in the main is admitted -

"into tHe valve chamber 35 through a tube '5i
‘which is conniected ‘to pipe 10, i.e., intermediate
“the main and the master valve 1.

"The opposite end of tiube 51 extends upwardly

“tnrough the tubular mounting 30 of ‘the control -

’ unit 26 and is secured by soldering or other suit-
“able means in a port 52 through the plate 33
“in” ahgnment with the side 'wall of head 38, A
“hole 53 through valve ‘disk 34 "in régistry with

~port §2 communicates tube 51 with a hote §4-ex-:
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“in the lower-end of each of said valves.

served that when valve member 45 is turned to

register the ‘port 49 with the hole 51 in valve
disk 34, water entering valve chamber 35 from
‘tibe 51 'is permitted to flow into the upper pres-

sure chamber 22 of -the master valve I{ -and to
maiiitain ‘the ‘pressure of ‘the thain-on the valve
member {6 in the lattér. Due to the differences
in -cross-sectional area between the upper -and
lower surfaces -of valve 16, the pressure of the
water thereabove will- maintain said vaive ¢losed
so as to prevent water from passing through the
master valve I inte a pipe 58 connected there-
withleading to the various sprinkler group valves
§9, ‘hereinafter described. )

The -outlet pipe 58 leading from ‘the side of
master valve 11 extends above the level of the
ground indicated by the numeral 60 where it is

‘connected te an_ anti-siphon valve fitting 61

which is arranged with its interiorly threaded
inlet 82 and -outlet 63 in horizontal alignment.
The central bulb 64 of the fitting is d1v1ded by

‘a partition 65 into an upper chamber 66 com-

municated with the outlet 63, and the lower
chamber 67 connected to the 1n1et 62 of the fit-
ting. -An intermediate portion of partition 65 is
ported as at 68 to- communicate chambers 66 and
51 on opposite sides thereof. A poppet-type
gravity-operated valve 69 located in the upper
chamber 66 is adapted to seat on a circular bead

10 surrounding the port 68. 'The upper cham-
‘ber is vented through a hollow plug 71 threaded
“into an opening in the upper wall of the fitting
-in-alignment with the port 68. The lower end

of the plug forms a circular valve seat T2 which,

‘with the plug threaded into-the fitting, is dis-

posed -concentric with bead -10. -Integral with
the bore -of the plug a guide (not shown) is

-formed, through -which the stem 18 of the valve
"69 slidably extends so as to retain the valve in
‘operative relationship with its respective seats

10 and 712. 14 indicates a dome, supported above
the upper open -end of plug Ti to prevent debris
from entering the vent and fouling the valve.

A pipe 15 connected to the outlet 63 of the
anti-siphon fitting 61 leads to each of a Series
of valves 59 controlling the ‘flow. into separate
groups of ‘sprinklers (not shown) to which water
is to be supplied, successwely The valves 59
are identical in constructlon ‘with the master
valve i1, the plpe 15- bemg connected to the inlet
From
the side outlet 76 of the respective valves 58,
a pipe 11 leads to the partlcular sprinkler heads
controlled by that valve, ‘The valve members 16

-of the respective vaives 59 are normally held in

their lower closed posmon by the pressure of

. water admitted into the upper pressure cham-
- ber 22 through a series of tubes 89 from the con-

trol unit. 'Tubes 80 extend from their respec-
tive valves upwardly through the tubular mount-
ing 80into casing 29 where they are ¢connected in

-ports 81 in the-underside of the plate, registering
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and communicating with holes 82 in valve disk
34 which open into the valve chamber 35 in the
circle of movement of the arcuate groove 47 in
the lateral projection 46 of the valve member 45.
The holes 82 in valve disk 34 are spaced apart a
greater distance than the circumferential length
of the projection 4§ of the valve member, the
arcuate groove 47 of which is brought into reg-
istry with said holes 82 successively in the oper-
ation of the device. When the mechanism is not
in operation, the projection 46 of valve member
45 is disposed between a pair of the holes 82 so
that each hole is in open communication with
the valve chamber 35, With the rotary valve
member 4% s0 positioned, the water pressure in
the valve chamher 35 will be communicated
through the varicus holes 82 to the upper cham-
ber 22 of the respective valves 59 to maintain
said valves closed.

The inner end of the radial groove 48 inv the

rotary valve member 45 terminates above a cir-
cular channel 83 formed in valve disk 34, having
a radius of a length less than the distance be-
‘tween the axis of the stem 41 and the elongated
port 49 in the valve member 45. The channel
83 is communicated through registering ports 84

and 85 in the valve disk 84 and plate 33, respec- -

tively, with a drain tube 8% secured in port 8%
at the underside of the plate. Drain tube 86
leads through the tubular mounting 30 to the
outside of the apparatus to drain the water from
the upper chambers 22 of the respective valves
so as to relieve pressure on the valve members
16 therein, as will appear.

The valve member 45 is adapted to be rotated :

at a predetermined econstant speed through a
gear 87 rotatably mounted on valve stem ai.
To this end the stem is formed with an annular
groove 88 above the packing gland 42. A pin 89
extending through the hub of the gear 81 is
intercepted by groove 88 to support the gear on
stem &1 without interfering with independent
rotative movement of the valve stem. A ratchet
wheel 90 encircles the stem 41 above gear 81.
An upstanding hub 91 of wheel 99 provides a
mounting for a ring 92 composed of nonconduct-
ing material. The wheel 90, ring 92 and stem 4l
“are connected non-rotatably by 2 pin 93 which
-extends through these parts. A pawl 84 is pivoted
to the top of gear 87 and is urged into engage-
ment with the teeth of the ratchet wheel 80 by
a wire spring 95 so that clockwise movement of
gear 81 will be transmitted to ratchet wheel 90
and the stem 41, but permitting manual clock-
wise movement of the stem independent of the
gear 871 for purposes later described. The gear
87 is turned by a motor 86 connected with the
former through suitable reduction gearing gen-
“erally indicated at 97.

Vvalve stem 41 extends upwardly through a
transverse panel 98 in the upper part of casing
29 and has secured thereto an indicator 99 which
overlies a dial 169 carried by panel 38, to indicate
the position of valve 45 and associated mecha-
nism at any stage of its operation and to assist
manual adjustment, as will appear.  The energi-
zation of motor 96 is controlled hy a time switch
mechanism of conventional construction which
includes a clock (not shown) enclosed within a
housing (01 mounted on the side of casing 29.
An auxiliary switch (not shown) in the same
eircuit through the motor is controlled by a
knob 02 by the panel. With the switch con-

trolled by knob 102 closed, the clock mechanism:

may be adjusted to complete the circuit and
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initiate the energization of motor 96 at any time
of the day or night and for any desired period.
A dial and needle 103, shown in an opening
in housing 18(, are provided to facilitate this
adjustment. A rheostat (not shown) in the
circuit is manually adjusted by a kncb i84 to
vary the speed of the motor. After the motor 96.
is started as above described, an auxiliary circuit,
independent of the timer switch but primarily
controlled by the knob-operated switch, is closed
by a switch 105 comprising a pair of parallel
spring finger contacts 106, each secured at one
end to a suitable mounting below panel 98, with
the opposite adjacent ends of the spring fingers
106 riding on an arcuate electric contact 107
secured fto the upper surface of ring 92. With
the apparatus at rest the fingers 106 bear upon
the ring 92 between the ends of the contact 107
so as to maintain the circuit controlled thereby
open. Slight rotative movement of ring 22 initi-
ated by the closing of the clock controlled switch
is effective to shift the contact into engagement
with the ends of both fingers 106 so as to close
the auxiliary circuit to motor 96. Energization
of motor 96 for a complete cycle of operation will
thus be assured by the closing of switch 105, If

_'the operator desires the apparatus to operate
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through one complete cycle and then stop, the
time mechanism will be preadjusted to maintain
the circuit controlled thereby closed for a period
sufficient for the contact 107 to move into en-
gagement with fingers 106 so as to close the

‘auxiliary circuit, but less than the time required

for the valve member 45 to complete one revolu-
tion. Thus the time switch will open its circuit
before completion of the cycle of operation, and
motor 96 will continue to operate in response to
the electric current supplied through the auxili-
ary circuit controlled by switch 185. When the
cycle is complete, spring fingers 106 will ride off
the contact onto ring 92 between the ends. of
contact 107, opening the circuit and stopping the
motor. It will be apparent that if the operator
wishes the apparatus to continue to operate for
two or more complete cycles, the time switch
should be adjusted to maintain the circuit con-:
trolled thereby closed until sufficient time has
elapsed for the completion of all of the successive
cycles of operation except the last one, and to
break the eircuit during the last operation, upon

* the completion of which switch 105 will open as
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ahove described, stopping the motor.

When installed as hereinabove described, the
operation of the system is as follows: The switch
controlled by knob 102 is first closed, which will
enable energization of motor 96 upon the subse-
quent closing of the timer switch. The time at
which the system is to be started and number of
cycles of operation are then determined by ad-
justment of the timer 181. The period during
which water is to be supplied to each set of
sprinklers during each cycle of operation may
also be predetermined by adjustment of the rheo-
stat by manipulation of knob 104. The circuit to
motor 96 will be subseqguently closed in accord-
ance with the adjustment of the timer initiating
clockwise rotation of the gear 87 through the re-
duction gearing 87. The pawl 94 transmits this
movement to ring 92 and arcuate contact {07
which is moved into engagement with the fingers
{06, as above described, to close the auxiliary
circuit- to the motor 85. 'The valve stem 4i is
slowly turned, incident to this operation, so as
to turn the valve member 45 from the position
illustrated in Fig. 4 to misalign the elongated port
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.49 in the valve mémber 45 with the hole 57 in the
‘valve disk 34. C‘ontlnued movement will shlft the
‘radial groove 48 in valve 45 over the port. " Pres-
sure of the water in pipe 10 exerted against the
‘underside of valve membper §§ therein will force
the valve upwardly ang expel the water there-
above through the tuve 25, opening 56 in ‘the
plate 33 and hole 57, through the radial groove
‘48 into the circular channel 83 firom Whlch it will
flow. through the drain tube 88 to.a p}omt Qufgslde
of control unit 26. :
opened, water flows through pipe 58 into the anti-
‘siphon valve 64. The valve member 69 in the
Jatter will be forced upwardly against seat 72
to close off the vent, and the water will flow to
each of the various valves 58 contrelling the
separate groups of sprinklers. The valve mem-
ber 45 prevents waler under -pressure in the
chamber 33 from being exerted on the master
“valve |l by maintaining the hole 57 closed. When
the lateral extension 46 of the valve member 45
moves .over the first of the series of -holes 82,
communication between the valve §9 with which
.S5aid first hole €2 in disk 34 is connected and the
valve chamber 35 will be cut off. As the arcuate
groove 41 is moved into registry with the first

port 82, the water in the urper chamber 22 of

that valve 59 will be expelled through the grooves
41.and 48 and channel §3 and thence through the
drain tube 88 in response to the pressure of water
in pipe 15 against the underside of the valve
-member (8 as the latter is displaced from its seaft,
-permitting water to fiow t0 each cf the sprinklers
“contrelled by the valve thus opened. The valve 59
.last named will remain opened until the arcuate
.groove 471 is again misaligned with the holes 82
leading to.the valve. When this occurs the com-
‘munication between the first hole 82 and the drain
88 will be shut off by the end of the lateral projec-
-tion 46, which then slowly moves from said hole
-82 and permits communication between the valve
.chamber 35 of the control unit 26 and the upper
_pressure chamber 22 of the particular valve 59
being actuated. Water from the chamber 35 will
accordingly again flow through tube 80 into valve
.59 to exert sufficiént pressure on the valve member
{6 therein to close the latter. Immediately there-
_after the rotary valve 45 will be shifted sufficiently
10 register thé arcuate groove 47 with the second
.hole 82 in the valve disk 34 to open the second of
"the series of sprinkler-group valves 58. Valves
are thus opened and. closed sur:f'esswely

The held 57 controlling entrance into tube 25

leading. to master valve {4, .and hegle 82 commu-
-nicated with the Iast valve 58 of the series of
individuzal sprinkler g1 cup valves, are spaced cir-
- cumferentially so as to insure the alignment of
the elongated port 48 in the valve member 45 just
prior to the closing off of the last valve 58 actu-
.ated. The valve member 45 will continue to ro-
tate, however, until the Iateral projection 46 of
. said valve member. has uncovered the last hole
82 s0 as to enakble water to pass from the control
valve chamber 25 into tne upper chamber 22 of
the. last valve 58 to complete the cycle of opera-
.tion, whersupon the eontact {67 will have been
moved ouzt of engagement with the fingers break-
_ing the circuit and stopping the motor.

Water may be supplied to any one of the vari-
ous sprinkler-groups individually without a com-
plete. eycle of operafion of the mechanism by
manual adjustment of rotary valve 45. A handle
(not shown) formed to fit the upper end of the

_valve stem 4f is provided by which the rotary
. yalve may be turned so as to register the arpuape

With the master valve H
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groove 41 in the valve member 45 with the hole

82 in valve disk 34 which is commumcated W1th
‘the pressure chamber 22: of the valve 59 con-

txollmg the spmnklers in the area to be watered.
Unless the ‘motor 96 is energized, water will flow
to the selected group of sprinklers contmuously
until rotary valve 45 is again turned to ‘open
communication between the valve chamber 35
and thie pressure chamber 22 of the open sprlnkler
group valve 59.

It will thus be seen that I have provided a

_$prinkler control system embodying & plurality of

valves controlling separate groups of sprmklers
adapted to be controiled manually or succes-
sively opened and closed automatically to supply
water under full pressure of the main to each of
the sprinkler groups, flow through the entire sys-

tem being controiled by a master valve operable -

to open before any of the Spllﬂk’l&l valves open
and to close off before the flow through the last
sprmkler -group valve is closed, and, further, in-
corporating an anti-siphon valve 1nterposed in
the flow system between the master valve and
individual sprinkler group valves.

‘While I have shown but one embodiment of my
invention, it will be obvious that numerous

. changes in size, design, shape and proportion of
the various parts may be made; that any con-

ventional timing apparatus may be substituted
for that shown and described; that the type of
valves incorporated in the embodiment shown is

.only illustrative and not essential to the system

as a unit; and that the apparatus for actuating

“the control unit mechanism may be varied in
-numerous particulars —all without departlng
from the spirit of the appended claims.

“What I claim and de51re to secure by Letters

. Patent is:

1. In a flow control system, a plurality of dis-

.tributing valves, a water supply pipe leading to

each of said distributing valves, a master valve
interposed in said ’plpe to control the supply of
water .to each of said distributing valves, a con-
trol unit to open said master valve for a prede-
termined period of time, said control unit com-
prising a circular head, a valve chamber within

‘said head sald valve chamber having a. floor,
_said floor being provided with a plurality of

ports, a valve member provided with a port and
an.arcuate groove and radial groove, said port

-and said groeove being adapted to register selec-

tively with corresponding rorts in said valve
chamber floor, a plate, a valve stem attached to
said plate, and means adapted to resiliently hold
said .plate .and said valve member in rotatable
contact with said floor for selective rotatable

‘registry with ports therein to open and close each

of said distributing valves successively, and to
close said master valve before the closing of the

last of said distributing valves.

2..In a.flow control system, a plurality of dis-
tributing valves, a water supply pipe leading to
each .of. said distributing valves, a master -valve
interposed .inn. said conduit to control the supply
of .water to each of said distributing valves, a
control unit to open said master valve for a pre-
determined period of time, said control unit com-
prising a hollow. circular head, a:valve chamber
enclosed w1th1n said head, the floo¥ of said valve
chamber comprising a. valve disk, said valve disk
being provided with a series of conduits there-
through, a valve meémber provided with a port
and adjoining arcuate and radial grooves in its

'll lower surface a valve stem a plate mounted on
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said valve stem within said valve chamber so as
to rotate with said stem and superposed on said
valve member, and means to resiliently hold said
valve member and its superposed plate in rotat-
able contact with said valve disk to open and
close each of said distributing valves successively
and to close said master valve before the closing
of the last of said distributing valves, and means
to vary the period elapsing between the opening
and closing of each of said distributing valves.

3. In a flow system, a plurality of fluid-actuated

distributing valves and a fluid-actuated master
valve, a conduit connecting said master valve
with each of said distributing valves, each of said

valves having a pressure chamber therein, an

anti-siphon valve interposed in said conduit, a
control unit comprising a casing forming a pres-
sure chamber, means to supply fluid pressure to
said last-named pressure chamber, and a rotary
valve memher within said last-named chamber,
conduits connecting the pressure chamber of each
of said distributing valves with the pressure cham-
ber of said control unit, and a conduit including
a port in said rofary valve member connecting
the pressure chamber of said control unit and the
pressure chamber of said master valve, said rotary
valve including means to close communication
between the pressure chambers of said control
unit and said master valve and thereafter to
successively close and open communication be-
tween each of the pressure chambers of said dis-
tributing valves and the pressure chamber of
said control unit, and to open communication

between the pressure chamber of said master

valve and the pressure chamber of said control
unit during the opening of one of the conduits
between one of the distributing valves and the
pressure chamber of said control unit, and means
to vent the pressure chambers of said master and
each of said distributing valves when communica-
tion thereof, respectively, with the pressure cham-
ber of said control unit is closed. )

4. In a flow system, a plurality of fluid-actu-
ated . distributing valves and a fluid-actuated
master valve, a conduit connecting said master
valve with each of said distributing valves, each
of said valves having a pressure chamber therein,
an anti-siphon valve interposed in said conduit,
a control unit comprising a casing forming a
pressure chamber, means to supply fluid pres-
sure to said last-named pressure chamber, and
‘a rotary valve member within said last-named
chamber, conduits connecting the pressure cham-
ber of each of said distributing valves with the
pressure chamber of said confrol unit, and a
conduit including a port in said rotary valve
member connecting the pressure chamber of said
control unit and the pressure chamber of said
master valve, said rotary valve including means
to close communication between the pressure
chambers of said control unit and said master
valve and thereafter to successively close and

open communication between each of the pres--

sure chambers of said distributing valves and
the pressure chamber of said control unit, and
to open communication between the pressure
chamber of said master valve and the pressure
chamber of said control unit during the closure
of one of the conduits between cne of the dis-
tributing valves. and the pressure chamber of
said control unit, and means to vent each of the
pressure chambers of said master valve and said
distributing valves during closure of communica-
tion between the master valve and said distribut-
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ing valves, respectively, and the pressure cham-
ber of the control unit, said rotary valve being
operable to control said last-named means.

5. In a flow system, a plurality of fluid-actu-
ated distributing wvalves and fluid-actuated
master valve, a conduit connecting said master
valve with each of said distributing valves, each
of said valves having a pressure chamber therein,
an anti-siphon valve interposed in said conduit,
a control unit comprising a ecasing forming a
pressure chamber, means to supply fluid pres-
sure to said last-named chamber, and a rotary
valve member within said last~-named chamber,
conduits connecting the pressure chamber . of
each of said distributing valves with the pressure
chamber of said control unit, and a conduit in- -
cluding a port in said rotary valve. member con-
necting the pressure chamber of said control unit
and the pressure chamber of said master valve,
said rotary valve being operable to successively '
close communication between the pressure cham-
ber of said master valve and the pressure cham-
ber of the control unit and to close and open
communication between the pressure chamber of
each of said distributing valves and the pressure
chamber of said control unit, and to open com-
munication between the pressure chamber of said
master valve and the pressure chamber of said
control unit during the opening of one of the
conduits between one of the distributing valves
and the pressure chamber of said control unit,
the conduits connecting said distributing valves
with the pressure chamber of said control unit
being circuitously arranged, said rotary valve
having a radial groove and an arcuate groove
therein on the radius of the circle in which said
last-named conduits are disposed, and a vent con-
nected with said radial groove whereby said ro-
tary valve is operable to vent each of the pres-
sure chambers of said master valve and of said
distributing valves substantially coincidentally
with the closure of the conduits between said
pressure chamber of said control unit and said
master valve and said distributing valves, re~
spectively.

6. In a flow system, a plurality of fluid-actu~
ated distributing valves and a fluid-actuated
master-valve, a conduit connecting said master
valve with each of said distributing valves, each
of said valves having a pressure chamber therein,
an anti-siphon valve interposed in said conduit,
a control unit comprising a casing forming a
pressure chamber, means to supply fluid pressure
to said last-named chamber, and a rotary valve
member within said last-named chamber, con-
duits connecting the pressure chamber of each
of said distributing valves with the pressure
chamber of said control unit, and a conduit in-
cluding a port in said rotary valve member con-
necting the pressure chamber of said control unit
and the pressure chamber of said master valve,
said rotary valve being operable to successively
close communication between the pressure cham-
ber of said master valve and the pressure chamber
of the control unit and to close and open com-
munication between each of the pressure cham-
bers of said distributing valves and the pressure
chamber of 'said confrol unit, and to open
communication between the pressure chamber
of said master valve and the pressure cham-
ber of said control unit during the opening of
one of the conduits between one of the dis-
tributing valves and the pressure chamber of
sald eontrol unit, the conduits connecting said
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distributing valves wi.ix the pressure cham-
ber of said control unit bheing circuitously ar-
ranged, said rotary valve having a radial groove
and an arcuate groove therein on the radius of
the circle in which said last-named conduits are
disposed, and a vent connected with said radial
groove whereby said rotary valve is operable to
vent each of the pressure chambers of said master
valve and of said distributing valves substantially
coincidentally with the closure of the conduits
between said pressure chamber of said control
unit and said master valve and said distributing
valves, respectively, means to rcotate said rotary
valve at a predetermined speed, and means to
render said last-named means inoperable at the
end of substantially one revolution of said rotary
valve. : :

7. In a flow control system, a water supply
pipe, a fluid-actuated master valve controlling
flow through said pipe, a fluid-actuated distribut-
ing valve, a conduii leading from said master
valve to said distributing valve to conduct fiuid
from said pipe to said distributing valve, an anti-
siphon valve interposed in said conduit, a rotary
valve, means to supply actuating fluid under
pressure to said rotary valve, tubular means con-
necting said rotary valve with said master and
distributing valves, respectively, for conducting
actuating fluid under presure to each of the lat-
ter valves to normally maintain said master and
distributing valves closed, said rotary valve be-
ing operable in response to rotation to relieve
pressure, transmit ed through said tubular
means, in said master valve and said distributing
valve successively to permit said fluid-actuated
valves to open in corresponding sequence, and
upon further rotation to transmit actuating fluid
under pressure in said rotary valve to said master
valve and, thereafter, to said distributing valve
through said tubular means to close said master
valve and thereafter close said distributing valve
_ to the flow of fluid from said water supply pipe.

8. In a flow control system for a plurality of
sprinklers, a water supply pipe, a master valve
connec:ed to said pipe, a plurality of distributing
valves, a distributing pipe connecting said master
valve with each of said distributing valves, an
anti-siphon valve in said last-named pipe, flow
through said distributing pipe heing controlled
by said master valve, said masier and each of
said - distributing valves comprising a preSsure
chamber and a valve member reciprocablie in
said pressure chamber, said valve member being
movable te closed position in response to pres-
sure introduced into said pressure chamber, a
control unit comprising a valve mechanism, a
conduit leading from said supply pipe to said
control unit, means to vent the pressure chamber
of each of said master and distributing valves and
means of communication between said control

unit and said master and each of said distribut--

ing valves for the flow of pressure. fluid from said
conduit, said venting means and said means of
communication being controlled by said valve
mechanism, said vaive mechanism being nor-
mally open to admit pressure fluid from said
conduit to the pressure chambers of said master
and of said distributing valves, and operable to
sequentially ciose said means of communica.ion
between the pressure chamber of said master
valve and. said conduit, open said last-named
pressure chamber to said venting means, close
and again open the pressure chambers of all
‘but one of said distributing valves to said con-
duit and -open each of said last-named pressure
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chambers to said venting means while said cham-
bers, respectively, are closed to the pressure of
said conduit, and thereafter close the pressure
chamber of said master valve to said venting
means and open the same to said conduit.

9. In a flow control system, for a plurality of
sprinklers, a water supply pipe, a2 master valve
connected to said pipe, a plurality of distribut-
ing valves, a distributing pipe connecting said
master valve with each of said distributing valves,
an anti-sivhon valve in said last-named pipe,
flow through said distributing pipe being con-
trolled by said master valve, said master and each
of said distributing valves comprising a pressure
chamber and a valve member reciprocable in
said pressure chamber, said valve member being
movable to closed posiition in response to pres-
sure introduced into said pressure chamber, a
control unit comprising a rotary valve mech-
anism, a conduit leading from said supply pipe
to said control unit, means to vent the pressure
chamber of each of said master and distributing
valves and means of communication between said
contrel unit and said master and each of said
distributing valves for the flow of pressure fluid
from said conduit, said venting means and said
means of communication being controlled by said
rotary valve mechanism, said valve mechanism
being normally open to admit pressure fluid from
said conduit to the pressure chambers of said
master and of said distributing valves, and oper-
able upon rotation to sequentially close said
means of communication between the pressure
chamber of said mas.er valve and said conduit,
open said last-named pressure chamber to said
venting ‘'means, close and again open the pres-
sure chambers of all but one of said distributing
valves to said conduit and open each of said last-
named pressure chambers to said venting means
while said chambers, respectively, are closed to
the pressure of said conduit, and thereafter close
the pressure chamber of said master valve to
said venting means and open the same to said
conduit. '

10. In a flow control system, a water supply
pipe, a fluid actuated master valve controlling
flow through said pips, a pair of fluid-aciuated
distributing valves, a conduit leading from said
master valve to said distributing valves, an anti-
sivhon valve in said conduit, a control mech-
anism comprising a casing having a partition,
said partition having an opening in which a cir-
cular plate is snugly fisted, a rotary valve disk
superposed on said last-mentioned plate, and a
valve chamber above said valve disk, means to
supply fluid pressure to said valve chamber, con-
duits connected to each of said master and dis-
tributing valves extending through said partition
and conirolled by said rotary valve, said rotary
valve being operable to sequentially close said
master valve to pressure of said valve chamber
of said control mechanism, close and open one of
said distributing valves to the pressure of said
valve chamber, close the second of said distribut-
ing valves to said pressure, open said master valve
to said pressure and thereafier open said second
distributing valve to the pressure of said valve
chambers, and means to vent said master valve

‘and each of said distributing valves during the

respective open phases of said rotary valve.

11. In a flow control system: a water supply
pipe; a fluid-actuated master valve controlling
flow through said pipe; o fluid-actuated distrib-
uting valve; a conduit leading from said master
valve to-said distributing velve to conduct fluid
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from said pipe to said distributing valve; an anti-
siphon valve interposed in said conduit; a rotary
valve; means to supply actuating fiuid under pres-
sure to said rotary valve; tubular means connect-
ing said rotary valve with said master and dis-
tributing valves, respectively, for conducting ac-
tuating fluid under pressure to each of the latter
valves to actuaie said master and distributing

valves, said rotary volve being operable in re-.

sponse to rotation to effect changes in fluid pres-
sure, transmitted through said tubular means, in
said master valve and said distributing valve suc-
cessively to open said fluid-actuaied valves in cor-
responding sequence; and said rotary valve being
operable upon furiher rotation to transmit
through said tubular means juid pressure changes
to said master valve and, thereafier, to said dis-
tributing valve first fo close szid master valve
and thereafter close said disiributing valve to the
flow of fluid from said water supply pipe.

12. In a flow conircl system: o water supply
pipe; a fuid-ceiualed master valve controlling
flow through said pipe; a fiuid-actuated distrib-
uting valve; a conduil ieading from said master
valve to said distribuiling valve fto conduct fluid
from said pipe to said distributing valve; an anti-
siphon valve interposed in said conduit; control
valve means; means to supply actuating fluid un-
der pressure to said conirel valve means; tubular
means cornecting said conirol valve means with
said master and disiributing valves, respectively,
for conducting actuating fluid under pressure to
each of the latter valves to actuate said master
and disiributing valves, said control valve means
being operable to effect changes in fluid pressure,
transmitled through said tubular means, in said
master valve and said distributing valve succes-
sively to open said fluid-actuated valves in cor-
responding sequence; and said control valve
means being operable thereafter to transmit
through said tubuler means fiuid pressure changes
to said master volve and, thereafter, to said dis-
tributing valve jirst to close said master valve and
thereafter to close said disiributing valve to the
flow of fluid from suid water supply pive.

13. In a flow contlrol system for a plurality of
sprinklers, a water supply pipe; a fluid-actuated
master valve controlling flow through said pipe;
a plurality of fluid-actuated distributing valves

20

25

30

35

40

14
each controlling flow to a group of sprinklers; a
conduit leading from said master valve to each
of said distributing valves to conduct Auid from
said pipe to said distributing valves; an anti-
siphon valve interposed in said conduit between
said distributing velves and the master valves;
control valve means; means to supply actuating
fluid under pressure to said control valve means;
tubular means connecting said control valve
means with each of said master and distributing
valves, respectively, for conducting actuating fluid
under pressure to each of the latter valves to ac-
tuate said master and distributing valves, said
control valve means being operable to effect
changes in fluid pressure, transmitted through
said tubular means, in said master valve and said
distributing valves successively to open said fluid-
actuated valves in corresponding sequence; and
said control valve means being overable there-
after to transmit through said tubular means
fluid pressure changes to all distributing valves
but one and then to said master valve and, there-
after, to said one distributing valve to close said
master valve after closing all but one distributing
valve and thereafter to close said one distributing
valve, to the flow of fluid from said water supply
pipe.
GEORGE E. MOODY.
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