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SPRINKLER 'CONTROL SYSTEM
* Gustav Link, 3961 Mission Road, Los Angeles, Calif.
Filed Dec.:26, 1961, Ser. No. 162,097
~. 7-Claims. © (CL..318—443)

This invention relates to fluid distributing systems and
has particular reference: to water ‘sprinkler control ‘sys-
tems for -automatically . controlling -sprinkling of lawns,
ete. ‘

. ‘When sprinkling large: areas, such as golf courses, it is
desirable to sprinkle -or water different sections thereof
at a time in order to maintain sufficient water pressure so
that each sprinkler head: may cover an’adequate area.
Also, it is often desirable to sprinkle certain:sections more
or less than others. - For example, lawns that are normal-
ly shaded require less water than those which are ex-
posed to the sun. Also, it may be desirable to sprinkle
certain sections at certain times of the day only. Thus,
those sections which are normally walked on in the morn-
ing would be sprinkled -only at night or in ‘the after-
noon. . Again, it may ‘be-desirable to skip sprinkling of
certain sections on different days:of the week.

+ It therefore .becomes a principal ‘object of the present
invention to provide a fluid: control system which is ef-
fective to successively distribute fluid to different branch
pipes at different times. ‘

* Another object is to provide a fluid control system of the
above type in which the duration of time in which fluid
is directed to different branch pipés may be varied- as de-
sired. L

Another object is to provide a fluid control system' in
which'the system does not-have to operate successively
through a complete cycle in any ‘one day or other time
period. ° : = )

Another- object to provide a water sprinkling control

system effective to springle certain sections- of an area on,

one-day and certain other
week. ‘ ‘

A further ‘object is to 'provide ‘a relatively, simple and
inexpensive water sprinkling control system :which’ will
automatically control the time and duration of sprinkling
of different sections. ‘

The manner in which the above. and other objects are
accomplished will be readily understood on reference to
the following specification when read in conjunction with
the accompanying drawings, wherein: .

FIG. 1.is a schematic view illustrating the control cir-
cuitry- embodying -preferred. form -of the- present ‘inven-
tion. ‘ - :

FIG. 2 is-a;plan view of the time clock and area con-
trol dial. » ‘

FIG. 3 is a sectional view taken ‘along line '3--3 of
FIG. 2. -

FIG: 4-is a sectional view through the distributor unit.

FIG. 5'is a sectional .plan view taken along the line
5—5 of FIG. 4. .

FIG. 6 is an inverted- sectional plan taken-along the
line 6~6 of FIG. 4. . :

FIG: 7 is a sectional plan view taken along the line
7—7 of FIG. 3.

FIG. 8 is a sectional view through-a control valve. -
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This invention is an improvement over that disclosed
in the Link Patent No. 3,000,398, issued on September
19, 1961. C :

Referring to FIG. 1 in particular, a'main water supply
line carrying water under pressure is diagrammatically in-
dicated at 11, the latter being connected through a plu-
rality of control valves 12 to branch lines 13. " Each of
the Jatter-is provided with a plurality of sprinkler heads
14, As will appear later, the system of the present in-
vention is adapted to control ten such branch lines al-
though any lesser number may be employed. Also, the
system could be readily modified to increase the number
of branch lines served.

Each branch line 13 and its'sprinkler heads is intended
to water a different area.

Referring to FIG. 8, the control ‘valve shown therein
is representative of each of the valves 12 shown in FIG. 1
and comprises a valve body 15 having an inlet 16 for con-
nection to the main supply line 11 and an outlet 17 for
connection to one of the branch lines 13. A cylinder 18
is threadably attached to the valve body and is effective
to clamp a-guide bushing 20 therebetween. A valve mem-
ber 21 is slidably mounted in the bushing and carries at
its lower end a resilient sealing ring 22 which. is engage-
able with an annular valve seat on the body to control
the flow of water. ~ The upper end of the valve member
is attached to a piston 122 which is slidably fitted within
the cylinder.. A stem 23 is threaded in the upper end of
the cylinder 18 and may be adjusted to control the verti-
cal movement of the valve member and consequently the
rate of flow of water through the valve. :

A passage 24 is formed throughout-the length of the:
valve member -and’ a control tube 25 is attached at one
end to the cylinder, the tube communicating with the in-
terior of the cylinder through a passage 26.

Normally,” when no fluid pressure is applied to the
tube 25 water pressure from the inlet 16 is applied to both
the bottom of the valve member and the top of the piston,
and since the area of the piston is greater than the area
of the bottom of the valve member the latter ‘will be
forced downward to close ‘the valve. However, when
water under the same pressure as the inlet water pressure,
ie:,-from the same supply line, is applied to the tube 25
the npward force exerted thereby will be sufficient to
force the valve open.

The system comprises a main control apparatus shown
generally in FIGS. 2 and 3 which is mounted in a suit-
able frame including two spaced frame platés 28 and 39,

A twenty-four hour clock motor 31 is mounted on the
plate 30-and -has an output shaft 32 to which is attached
a time disk 35. The disk .is divided. into twenty-four
hour sections and each hour section is. further divided
by indicia 45 indicating fifteen minute periods. A row
of holes 146 is arranged around the periphery of the disk,
the holes ‘being alined with the indicia 45 to facilitate
proper insertion of control pins 43.

To the right of the disk 35 is an area control disk 46,
forming part of a rotatable control unit, which is divided
into ten area indicating stations numbered from 1 to 10,
Two concentric rows 47 and 48. of holes are formed in
the disk, there being five holes in each row at each station.
Such holes are arranged to receive pins 50 for controlling
the length of time that a sprinkling operation is to occur
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in the corresponding areas. An additional row of holes
49 are provided in the disk, there being one such hole
intermediate each two adjacent stations. "Such holes are
adapted to receive “OFF” control. pins 155.

The disk 46 is attached to a shaft 51 along with 2 knob
59 permitting manual rotation of the shaft to any desired
position. The shaft is rotatably mounted in bearings in
the plate 3@ and in a sub-plate 52 supported above the
plate 30 by spacers 53.

A large gear 54 is attached to shaft 51 and meshes
with gears 55 attached to the drive shafts of three syn-
chronous clock motors 56, 57 and 58. 'The latter motors
are. mounted. on . the. plate 30 .and- operate " at. d1ﬁ’erent
speeds For example, the motor.56.rotates at one Tevo-
lution per minute, the motor 57 at one revolufion per
ihour and: the motor 58:at one revolution per. six hours.
.- 'The shaft-51-is splined;at.its Jower.end:to. a. member. 60
whlch is pinned to a distributor. disk. 61. The latter,
formmg part of the rotatable control unit, is.rotatably
mounted on a.stationary plate 62 which. rests-on.a. gasket
63 mounted.on a.second.plate 64 which-is-attached to.a
sub-plate 65. of: the. frame -of the apparatus. A gasket
66 is 1nterposed between the plate 62 and.an end bell
67 which is. suttably clamped against . the gaskets and
plates by bolts 68 (FIG 5) to prevent. leakage of-water.
A compression. spring. 71. between the end bell and: the
member 6¢ holds the disk 61 in. mtlmate contact. with
the plate 62.

A normally closed. solenoid operated. valve:72.is. pro-
vided having its inlet connected by a; tuJbe 73 to. the
main water supply lme 11 and. its- outlet connected by
a tube 74 to. a passage 75 in the plate §2 to communi-
cate with the interior of the. end bell.

The disk 61 has a passage 751 therem ;adapted to com-
municate with any of a_ cncular raw, of. ‘holes 76 formed
in the plate 62 (see also FIG. 5). The gasket 63 has radi-
ally extending openings 77. therein. commumcatmg the
holes 76 with the respective upper ends -Of. a_series of
tubes 25 connected to. the various, control valves i2.

As seen in FIG. 6, the dlSk 61 has a c1rcular groove 80
formed on its undersrde which” communicates with a cen-
trally located vent passage 82 leadmg to the atmosphere

‘Referring to FIGS. 1 and 2, a, 'switch'44 is. sultably
mounted .on - the. plate 30 and is controlled by ‘a rigid
switch arm 83 pivofed at 84 and havmg its free end
lying directly in back of a row of holes 42 formed in a
star wheel 38. The latter is pivotedly supported adja-
cent the disk 35 and has an arm for each day of the
week.

An ear 39 on the disk 35 is arranged to advance the
star wheel one .seventh of a revolutlon upon each revolu-
tion of the disk: ' The holes 42 in ‘the wheel are adapted
to receive pins similar to the pin 43 and when such pin
is opposite the arm 83 it blocks the sarne agamst closmg
the switch 44.

Attached -to the arm 83 is a spring arm 851 ‘which,
when a pin 43 on the disk 35 engages the same, is nor-
mally effective, in the absence of a blocking pin 42 under

the arm ‘83, to rock. the latter and thus close switch 44, _

Three addltronal switches 85, 86, and.§7 are suitably
mounted on the sub-plate 52.directly. 'below the disk 46.
The switch. 85.is normally closed-and-is opened when a
pin 156 in one. of the holes 49 engages a control arm
854 0f the switch. The swiich 86 is of the class-C-type
and.has a normally open. terminal 88 and a normally

closed -terminal 99 which are changed'to close and open

terminals, respectively, when a pin 50 in the inner row
of holes 47-of disk 46 engages a sw1tch conirol arm 86a
Likewise, the switch 87 has a normally open. termmal
92 and normally closed terminal 91 which are reversed
in condition when a pin in the outer TOW . of holes 48
engages a control arm 87a therefor.

The circuitary is connected to an A.C. supply circuit.

93, the latter being connected across the clock motor 31.
It will be noted that the NC termmal 91 of switch 87
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is connected by line 94 to one terminal of motor 56.
The NO terminal 92 of such switch is connected by line
95 to one ferminal of motor 58 and the NO terminal 88
of switch 86 is connected by line 96 to one terminal of
motor 57, the opposite terminals of the motors being con-
nected through line 97 to the left hand side of the power
circuit. Also, the coil of the solenoid valve 72 is con-
nected in circuit with line 97 and with the normally
opened terminals 88 and 92 through a line 98 and recti-
fiers 99 and 1090.

The circuit becomes inoperative upon opening of the
switch 85 by a permanently mounted pin 101 (FIG. 2)
depending from disk 46 and- alined with row of holes
49. Now, assume the swrtch "85 to be held open by pin
101 and a. settable switch 102.to- be closed and- switches
86 and 87 to be in. their normal conditions.. When a
pin 43 on the time disk.35. closes. switch 44 (providing
a pin in the star wheel 38 is not 'blockmg the same) a
circuit will- be completed from the right hand line 103
of the power circuit, through’ ‘switch 102, swifch 44, lme
104, switch 86; terminal “90; line 165, switch 87, ters
minal 91, and lme 94 to the relatively high speed motor
56." ‘The. latter will now.rotate ‘shaft ‘51 bringiig the
station: No.- 1-opposite a reference index 113 and moving
the passage ‘75 into. registry with the tube 28 connhected
with- the. control: valve 12 for the area de31gnated No.-1.
If :a. pin.-50: is- provided; for example, in the row 47 of
station. 1. of disk-46 the. motor 56 w1ll advance the disk
until-- such. pin trips switch--86; opening-the circuit to
motor.:56. and- completing: the - circuit. through ling 96 to
the: intermediate .speed. motor.57. In. the meantime, and
before the pin 43:on the disk :35 releases. the sw1tch 44,
the: pin 101 will have passed: the switch 85, allowing the
same. to close. A circuit.will now be: made through 1eca
tifier 99 and:line 96.to. enengize. solenioid valve 72, caus
ing water to be admitted. under. pressure £0. the. interior
of the distributor and. through passage 751. anid: tiibe 25
to openthe. control valve in the No. 1 aréa §6. that
spnnklmg will occur in such area. only. .

A, pin in row.47.is; adapted. to maintain. the switch 86
tnpped for, approximately. 234 minutes. and therefore the
sprinkling  would -occur, for, that-léngth 6f timié .in. the
No. 1 area. ‘However, if two or more pins were. . in:
serted in the holes 47 of station -1, the motor-57. would
contmue for a. sumlar addltlonal tine. and sprmklmg
would llkew1se ocecur. for that. trme If 4 pin were
placed in the outer row of holes 48 the latter would
trip .switch 87: completmg a. circnit, to. the slgw, speed
motor 58.. Such. pin. would . hold the switch § €lesed‘
for approxtmately 15. mmutes causmg a sprmklmg
ation to occur for that length ‘of time.” If, for exaffiple;
five pins were located in. the. outer row .of-holes. of sta=
tion No: 1, they would cause. sprmklmg for. 75 mmutes
Durmg ‘rotation of motors 57 and/or 58 the drsk 611
would Totate slowly but it would not move. suﬁimently
to move.passage 75 out of communication . w1th hole 76
for controllmg the No. 1 _area valve.

Now, as the last pin in station No. 1 releases one or-the
other of switches 86 and’ 87, the swrtch c1rcu1ts Would be
returned to normal and valve 72, Would be allowcd to close
Thus, motor 56- ‘would be reenerglzed causing 1t to move
the shaft 51 toward the next control station position, ie.
station No. 2.  If a pin 50 were located in the hole 49
intermediate. stations:Nos. 1-and:2 the latter would open
switch 85, thereby rendering the system inoperative. In
such event, no further.sprinkling ‘would occur until the
next pin 43 on disk 35 closed switch 44 to thereby ad-
vance the. shaft 51:to.control station No. 2, providing
one or.more pins 50 were located i in that.station.of the disk
46. The above noted cycling would reoccur after ‘which.
the motor .56 would be reenergized to .advance the. shaft
51 to station No. 3 and so on.

It will;be noted that if no control pins.50 are provided
in a station of disk 46, sprinkling operation in the cor-
responding.area will be skipped. -
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If the system is rendered inoperative by virtue of open-
ing the switch 85 by the pin 161 or by a.pin 156 in any
-of the holes 49; sprinkling can be initiated at any time in«
dependently of the clock disk 35 by closing a pushbutton
.switch ' 107 thereby completing a circuit .from line 163
through a line 108 to.motor 56, thereby.rotating the shaft
51-and disk 46 sufficiently: to allow switch 85 to close.

If it is'desired to- prevent sprinkling on a certain day,

for example Sunday, a pin is placed in the appropriate
hole 42 of the star wheel, - On Sunday, such pin will ‘be
positioned. under the- control arm. 83 so.that the time
clock-will be-unable to start the sprinkling cycle until the
next day,

It will be noted that the solenoid operated valve 72
will become effective, in-the: event of ‘power failure, to
stop ‘the sprinkling operation -and thus prevent flooding
in the event the power failure occurred while sprinkling
was occurring in'any- area.” Also, such valve prevents

- momentary-sprinkling in any area which is to be skipped
by the omission of one or more pins in the corresponding
station of the disk 46. However, the solenoid valve may
be removed from the system. with_ a.corresponding omis-
sion of its function.

A lamp:260 is connected in circuit with the motors to in-
dicate when a sprinkling operation is in progress.

Also, .in lieu of the A.C. power circuit, a D.C. power
circuit obtainable, for example, from batteries, could be
substituted in which case direct current motors would be
substituted for the motors 31; 56, 57 and 58.

It will be noted that the tips of the switch control arms
85a and 864 are offset about the shaft 51 relative to each
other so as to permit sequential control thereof by the pins
in the two.rows 47 and 48 of holes;

The - flexibility of .the system can be seen by the fact
that the disk 46 can be set to cause sprinkling of the dif-
ferent areas for different lengths of time or any one ot
moreg.areas can be-skipped, Also, instead of sequentially
sprinkling the djfferent areas in a continuous. cycle, the
system can be readily set to cause different areas-to be
sprinkled . at- different times under control of the time
clock by appropriate setting of the pins 43 and setting of
pins in the star wheel 38, For example, areas Nos. 1 to
3 gould be controlled to -sprinkle consecutively starting
at 4:00 p,m: on Monday .only, area No. 5 to sprinkle . at
6:30 p.m. on that day and areas Nos. 6 and $§ consecu-
tively starting at 5:00 p.m. on Thursdays only.

Having thus described the invention, what I'desire to
secure. by United States Letters Patent is:

1. In a multiple station timing system, the combination
comprising .a:movable control unit having a. plurality of
stations movable past a reference point, a first motor. for
moving said “control' unit through- a path to carry said

-stations successively ‘past ‘said reference point, a second
motor. operable at a slower speed than said first motor for
moving said . control unit through said path, a third maotor
operable -at-a slower speed than:said second motor for
also moving said control unit through said path, a cifcuit
for energizing said first motor, said- circuit including - a
first- switch means effective to deenergize said first motor
and energize said- second motor, said circuit: including a
second : switch means effective to deenergize said first
motor-and. energize said third motor, and. selectively set-
table means on-said. control unit for operating either of
said first and second switch means when said control unit
is moving through one of said ‘stations,

2. In a-multiple station timing system, the combination
comprising a.movable control unit having a. plurality of
stations movable past a reference point, a first motor for
moving said- control unit through a path- to carry :said
stations' successively past said reference point, a second
‘motor operable at a slower speed than said first motor for
;moving said control unit through said path; a circuit for
energizing said first' motor, said circuit including switch
means operable to deenergize said first motor and to ener-
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gize said second motor, selectively settable means on
said control unit for -operating said switch means :for
different periods of time when one of said stations is mov-
ing past said reference point, said circuit including a sec-
ond switch means in series therewith, selectively settable
means-on said control unit for opening said second switch
means when one of said stations has passed said reference
point, a third normally open switch means connected in
parallel with said ‘second switch means, a time clock ir-
cluding a rotatable timer disk, and selectively settable
switch .operating .elements on said disk effective to close
said third switch means at different times whereby to com-
plete said circuit,

3. In a control system for-controlling the flow of fluid
from a main supply pipe to a plurality of branch pipes
through control valves connected to respective. ones of
said branch pipes including a control unit movable
through a path passing successively through different sta-
tions and effective at each station to control a respective
said valve to effect flow of fluid therethrough, the combi-
nation. comprising a first motor for moving- said control
unit through said path from one station to the next, a
second motor operable at a slower speed than the first
motor- for moving said control unit through said path,
a first circuit for energizing said first motor, a first nor-
mally closed switch in series with said circuit, a second
circuit for energizing said second motor, a normally
opened- second switch in series with said second circuit,
and selectively settable means on said second switch when
said unit is moving adjacent a said station.

4. The combination.according to claim 3 wherein said
selectively settable means includes means for controlling
the length of time said first switch is opened and said
second. switch is closed.

5. In-a control system for controlling the flow of fluid
from a main supply pipe to a plurality of sprinkler pipes
through control valves connected to. respective ones of
said sprinkler pipes including a rotatable control unit in-
cluding a disk having a plurality of stations therearound,
said’ control unit being effective -when different said sta-
tions are adjacent a reference point to control different
said' valves to pass fluid therethrough, the combination -
comprising. a first.motor: for rotating said control unit, a
second .motor for rotating.said control unit at a slower
speed than said first motor, & first circuit for energizing
said -first ‘motor, a normally closed first switch in series
with said circuit, a second circuit for energizing said
second ‘motor, a normally opened second switch in series
with said segond circuit, and selectively settable members
on said disk effective when a said station is passing said
reference point-to open said first switch and close said
second switch for'a predetermined period of time,

6. In a control system for controlling the flow of fluid
from a main supply pipe to a plurality of sprinkler pipes
through control valves intermediate said supply pipe and
respective ones of said sprinkler pipes ingluding a rotat-
able control unit having a plurality of stations th@i’eamund,
said control unit being effective when different said sta-
tions are adjacent a reference point to pass fluid there-
through, the combination comprising a first. motor for
rotating said control unif, a second motor for rotating
said control unit at a slower speed than said first motor,
a third motor for rotating said control unit at a.slower
speed than said second:mator, a circuit for energizing said
first motor, a normally closed first switch in said- circuit,
a.second.circuit for energizing sajd second motor, a nor-
mally opened second switch in said second circuit, a third
circuit for energizing said third mator, a narmally opened
third switch in said third circuit, a- selectively settable
member on.said control unit effective when a said ‘station
is passing adjacent the reference point for opening: said
first switch and:closing said second switch for a prede-
termined period of time, and a second selectively settable
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member on said control unit effective when a said station

is passing #djacent to said reference’ pomt to ‘open said
“first - eifcnit and “close: said ‘thitd switch” for-a predeter
‘mined period-of time,’ and- a third settable element ‘on said
control unit éffective to deenergxze said ‘circuits 'when. one
-of said stations is passing’ from’ sald referénce’ pomt

7 “The combmatlon accordmg to clalm [ compnslna
a time clock and _presettable means controlled by said
time clock for energlzmg said-circuits.
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