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[57] ABSTRACT 

An automatic control apparatus having a caming 
means for operating a series of cam followers, a con 
stantlspee'd electric motor, and clutch and transmis 

[11] 3,735,779 
1451 May 29, 1973 

sion means for selectively connecting the caming 
means to the constant speed motor to be driven 
thereby past the cam followers, such followers offering 
resistance to the movement of the caming means 
thereby when engaged by the caming means, is pro 
vided with rapid advance means associated between 
the clutch-transmission means and the caming means 
for storing energy received from the motor during 
operation thereof and for releasing the same to ad 
vance the caming means between engagements with 
the cam followers more rapidly than the advancement 
normally caused thereby by the motor. The transmis 
sion means has a drive shaft connected to the motor 
and the rapid advance means has a tubular member 
connected to the caming means and having an inside 
bore portion with a predetermined internal diameter, 
a wound wire spring secured at one end to the trans 

' mission means drive shaft and having an enlarged 
diameter portion adjacent the other end in a press fit 
in the tubular member to store energy during relative 
rotation between the drive shaft and tubular member 
prior to an operating cycle and for releasing such 
energy to rapidly advance the tubular member and as 
sociated caming means relative to the transmission 
means drive shaft during an operating cycle. The 
spring means is mounted in coaxial bores in‘ a drive 
shaft and cam shaft, the latter’ having mating convex 
and concave bearing surfaces facilitating relative rota 
tion therebetween during twisting and untwisting of 
the associated spring means. 

6 Claims, 12 Drawing Figures 
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AUTOMATIC CONTROLLER DRIVE MECHANISM 

BACKGROUND OF THE ‘INVENTION 

The present invention relates to automatic irrigation 
control apparatus and particularly to an improvement 
in drive mechanism for such control apparatus or de 
vices. The exemplary embodiment of control apparatus 
disclosed and described herein is an improvement in 
the automatic irrigation control apparatus, and particu 
larly the drive mechanism therefor, of the control appa 
ratus of United States Letters Pat. No. 2,821,434 of 
which I am a co-inventor, the disclosure of said U.S. 
Pat. No. 2,821,434 being incorporated herein by this 
reference. I 

Generally stated, the automatic irrigation control ap 
paratus of the aforesaid patent includes a bank of pilot 
water-valves operated by a series of control levers,‘ 
caming means for operating the levers, an electric 
motor drive means, generally a constant speed clock 
type motor, and transmission and clutch means for se 
lectively connecting the caming means to the con 
stantly running motor drive means. As a cam on the 
caming means interferes with an associated control 
lever of this prior control apparatus, the control appa 
ratus opened an associated pilot valve to allow water 

. flow to a pilot operated water valve in a ,selected area 
of an irrigation system to initiate a watering or sprin 
kling operation‘ therein. A timing or watering cycle 
therefor continued during the constant speed driving of 
the cam past a cam follower portion provided in the 
‘control lever, the lengthof the watering or sprinkling 
operation being ‘adjustable‘through movement of the, 
control lever. However, in this prior controller, the 
caming means was driven‘ at the same constant speed 
between engagements with the various control levers as 
when being driven through an engagement with a con 
trol lever. Therefore, the overall time required for com 
pletion of the irrigation cycle for the six sections corre 
sponding to the six control levers illustrated in the 
aforesaid U.S. Pat. No. 2,821,434 required the same 
overall amount of time regardless of the individual set 
tings for each control lever, i.e., no means were pro 
vided for rapidly advancing the caming means between 
engagements with the various control levers to main 
tain the down or non-watering time at a minimum. 

SUMMARY OF THE INVENTION 
It is the primary object of the present invention to 

disclose and provide an improvement in automatic con 
troller drive mechanism for rapidly advancing a caming 
means between caming engagements with associated 
cam followers while allowing for a predetermined 
timed advancement of said caming means by a constant 
speed motor drive means through engagements with 
such cam followers. 

It is another object of the present invention to dis 
‘ close and provide an improved controller drive mecha 
nism which overcomes the aforesaid disadvantages of 
the control apparatus of U.S. Pat. No. 2,82l,434 and 
provides for a means for rapidly advancing the caming 
means between engagements with the various control 
levers of said patented device while maintaining the 
single motor, constant speed drive thereof. > 

It is a still further object of the present invention to 
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cam followers by constant speed motor drive, to pro 
vide a means for storing energy during operation of said 
motor drive prior to initiation of a caming cycle and to 
utilize’ such stored energy during _a caming cycle for 
rapidly advancing the caming means between cam fol 
lower engagements to provide both a constant speed 
and rapid speed mode of advance for the caming means 
derived from a single, constant speed motor drive. 
Generally stated, the aforesaid objects are obtained 

by the present invention through the provision of an 
improved clutch and transmission drive means which 
incorporates a rapid advance means for storing energy 
received from the motor during operation thereof at its 
constant speed and advances the caming means be 
tween engagements with the cam followers more rap- ' 
idly than the advancement thereof would otherwise be 
due to the operation of the motor. More speci?cally, 
the transmission means is provided with a drive shaft 
connected to the motor and the rapid advance means 
is provided with a tubular member which may be con 
nected to or mount the caming means thereon, the tu 
bular member having an inside bore portion ‘with a pre 
determined internal diameter. The transmission means 
drive shaft and the tubular member are provided with 
mating concave and convex bearing surfaces as part of 
an interconnecting clutch means to facilitate relative 
rotation therebetween. The clutch means isprovided to 
selectively cause driving of the tubular member by the 
drive shaft, such clutch means including a ratchet as 
sembly so that the tubular member may be advanced 
relative to the drive shaft by the associated rapid ad~ 
vance means. A wound wire spring is secured at one 
end to the transmission means drive shaft and is pro 
vided with a larger, constant diameter portion adjacent 
an opposite end which is positioned within the tubular 
member bore portion in a press ?t relation. Prior to a 
caming cycle, the transmission drive shaft is driven by 
the constant speed motor relative to the tubular mem 
ber associated with the caming means to twist the asso 
ciated spring and store energy therein. Overtwisting, or 
overstoring of energy is prevented due to the spring’s 
elongation and reduction in diameter due to such twist 
ing which produces a slipping between the enlarged di 
ameter portion and the caming means associated tubu 
lar member after a predetermined amount of twisting 
has occurred. 
A caming cycle is initiated by operating the clutch 

‘means associated ratchet assembly to connect the 
50 

55 

65 disclose and provide a rapid advance and drive trans 
mission means for driving a caming means through in- _ 
terference engagements with an associated series of 

transmission drive shaft to the tubular member to drive 
the caming means through an interfering engagement 
with a cam follower. The energy stored in the aforedes 
cribed spring of the rapid advance means is insufficient 
to overcome the resistance offered by the cam and cam 
follower engagement. However, when a cam of the 
caming means leaves engagement with a cam follower, 
the spring attempts to return to its untwisted condition 
and rapidly rotates the tubular member relative to the 
drive shaft, advancing the caming means to a next cam 
and cam follower engagement while the one-way clutch 
drive and ratchet assembly is overdriven. ‘ ' 

A better understanding of the invention in automatic 
controller drive mechanism, as well as further objects 
and advantages thereof, will become apparent to those 
skilled in the art from a consideration of the following 
explanation of a preferred exemplary embodiment of‘ 
controller apparatus incorporating the within invention 
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in controller drive mechanism. Reference will be made 
to the appended sheets of drawings wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an automatic irrigation 
control apparatus, according to the present invention, 
mounted in a pedestal and associated with under 
ground water control lines shown in dotted line; 
FIG. 2 is a plan view of the control panel of an exem 

plary embodiment of automatic irrigation control appa 
ratus, according to the present invention; 
FIG. 3 is a side view, partially in section, of the exem 

plary embodiment in automatic irrigation control appa 
ratus of FIG. 2 taken therein along the plane III-III; 
FIG. 4 is a detail view, partially in section, of the ex 

emplary embodiment of irrigation control apparatus of 
FIG. 2 taken therein along the plane lV-IV; 
FIG. 5 is a detail view, partially in section, of a por 

tion of the apparatus of FIG. 4 taken therein along the 
plane V——V; 
FIG. 6 is a detail view of a portion of the clutch 

mechanism of the apparatus of FIG. 4 taken therein 
along the plane VI—VI, showing the clutch holding 
pawl in unlocked condition; 
FIG. 7 is a detail view as in FIG. 6, but showing the 

clutch holdingrpawl in a locked position; - ' 

FIG. 8 is a sectional view of the exemplary embodi 
ment of automatic irrigation control apparatus of FIG. 
3 taken therein along the plane VIII-VIII, the pilot 
valve illustrated being in a closed position and the oper 
ating lever in a non-operating position; 
FIG. 9 is a sectional view of the apparatus of FIG. 8 

showing the operating lever positioned in a timing or 
operating position preparatory to being operated by the 

‘ caming means; 

FIG. 10 is a sectional view of the apparatus of FIGS. 
8 and 9 showing the caming means engagement with 
the operating lever and the associated pilot valve in an 
open position; 
FIG. 11 is a detail view, partially in section, of a cam 

ing means of the apparatus of FIG. 3 taken therein 
along the plane XI—XI; and ' 
FIG. 12 is a detail view, partially in section, of a por 

tion of the means for rapidly advancing the caming 
means between engagements with the operating levers, 
the partial sectional view of FIG. 12 being a continua 
tion of the portion of said means for rapidly advancing 
shown in FIG. 4. 

DETAILED DESCRIPTION OF THE DRAWINGS: 

An exemplary embodiment-of the automatic irriga 
tion control apparatus according to the present inven 
tion will now be explained in detail. 
Referring ?rst to FIG. 1, the exemplary embodiment 

of control apparatus of the present invention, indicated 
generally at 10, is of a size and con?guration which 
suits it for mounting in a housing 11 supported on a 
pedestal 12 having a base 13. A cover plate 14 may be 
provided on the housing 11 to protect the control appa 
ratus, indicated generally at 10, from the outside 
weather conditions. It should be noted that the pedestal 
and housing mounting of FIG. 1 is merely exemplary of 
one manner of installing the control apparatus of the 
present invention in association with control or pilot 
lines, as underground lines 15 through 18, shown in 
dotted line, running to various irrigation or sprinkling 
sections of an overall watering system. As will' be ex 
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4 
plained in more detail hereinafter, the control appara 
tus, indicated generally at 10, is adapted to operate 
pilot valves in a predetermined timed sequence for se 
lectively pressuring the lines 15 through 18 to operate 
pilot operated ?ow valves located in known manner in 
each of the system sections. 

Referring now to FIGS. 2 and 3, the exemplary em 
bodiment of control apparatus, indicated generally at 
10, includes a face or mounting plate 20, a rear or back 
plate 21, and a plurality of interconnecting partition 
walls 22, 23, and 24. The major portions of the parti 
tion walls 22, 23, and 24 may be molded integrally with 
the face plate 20 and be assembled to mating, corre 
sponding portions thereof formed integrally of the back 
plate 21. Such assembly of front, back, and partition 
walls comprises a frame for mounting various operating 
portions of the control apparatus, the frame and oper 
ating portions being insertable into a housing such as 
housing 11 shown in FIG. 1. 
As in my prior automatic irrigation control apparatus 

of United States Letters Pat. No. 2,821,434, a bank of 
pilot valves, indicated generally at 25, is operated by a 
corresponding number of control levers, indicated gen 
erally at 30, the latter being operated by caming means, 
indicated generally at 40, driven by a clutch and trans 
mission means, indicated generally at 50, associated 
with an electric, clocktype, motor 70. 
Referring to FIGS. 3 and 8 through 10, particularly, 

the bank of pilot valves, indicated generally at 25, may 
be constructed as explained in my U.S. Pat. No. 
2,821,434 and mounted between the partition walls 23 
and 24 of the present exemplary embodiment of appa 
ratus with the outlet lines, as line 26, extending out 
wardly through scalloped portions of the frame sidewall 
portion 27. Portion 27 is preferably formed integrally 
of the back wall 21 via a molding operation. Further, 
most of the components of the present apparatus are 
preferably made of plastic molded parts to provide a 
less expensive apparatus than would otherwise be at 
tainable with machined metallic parts. A water inlet 
line 28 is connected to an inlet portion of the bank of 
pilot valves and, upon selective operation of the pilot 
valves due to positioning of the operating levers, as 
more fully explained hereinafter, each one of the outlet 
lines 26 may be interconnected to the inlet line 28 
trough the associated pilot valve to operate each of the 
associated pilot operated ?ow valves in the various sec 
tions of the irrigiation system. 
A series of control levers for operating the individual 

pilot valves of the apparatus are provided as in my prior 
U.S. Pat. No. 2,821,434 and as explained generally 
herein with reference to FIGS. 3 and 8 through 10. The 
control levers,‘ indicated generally at 30, each includes 
an operating tip 31 which fits in a slot 32 (FIG. 9) pro 
vided in the head 33 mounted to the valve pin 34 of the 
associated pilot valve 35. The knob end 36 of each op 
erating lever is provided with a fulcrum 37 which is se 
lectively locatable between the teeth of the slotted 
ratchet means 29 formed integrally of the front face 
plate 20. A fulcrum or index finger point 37, 37’ may 
be formed integrally of each of the knob ends 36 on ei 
ther side of the lever body or shank 38 to engage be 
tween the continuous ratchet teeth extending across 
the face plate between the slots as seen in FIG. 2. 
Spring means, such as the coil spring 39 are provided 
on each control lever body, as seen in FIGS. 8 through 
10, for biasing the lever knob associated fulcrums for 
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index fingers 37 into the selected grooves in the ratchet 
means. ' 

As can be seen by comparison of the showings of 
FIGS. 8 through 10, each control lever may be adjusted 
into different timing positions by moving its associated 
knob across the ratchet means 29 under the bias of the 
associated Spring means 39. Through such positioning 
of each control lever, the length of engagement be-. 
tween the caming means and a cam follower formed in 
the lever is varied. 
Caming means are provided in the exemplary em 

bodiment, as indicated generally at 40, in FIGS. 3 and 
11. Such means, in the exemplary embodiment, may 
include the provision of individual plastic molded cam 
shaft units 41 through 44 assembled in fixed relation 
ship to one another and having integrally molded cams 
45 trough 48. The individual units 41 through 44 may 
be molded with interlocking connections as seen in 
FIG. 3. As seen in FIGS. 8 through 10, the rotation of 
the cam means brings the individual cams 45 through 
48 into engagement with acam follower portion, as 
portion 49, on each of the control levers which are ad 
justed into a position other than the extreme “off” posi 
tion of FIG. 8. When the control lever is moved into an 
operating position, as shown in FIG. 9, the cam 45 en 
gages follower portion 49 to pivot the tip in 31 of the 

20 

25 

control lever about its fulcrum or index ?nger portions ‘ 
37 to open the associated pilot valve and interconnect 

- the water supply inlet line 28 through the associated 
outlet line 26 to a selected pilot operated ?ow valve in 
the irrigation system via one of the pilot lines 15 

' through 18. 

As is particularly contemplated within the present in 
vention, the caming means for operating the pilot 
valves as hereinbefore explained is ‘mounted to and 
driven by a clutch, transmission and drive shaft assem 
bly including improvements therein which provide for 
a rapid advancement of the caming means between en 
gagements with the various operating levers indepen 
dently of the single motor drive and as hereinafter now 
explained in detail. 
Referring now to FIGS. 4 and 12, the caming means, 

including the individual caming units 41 through 44, 
are fixed upon a tubular axle or driven shaft 51. The 
outer end of shaft 51 is journaled in a bearing 52 pro 
vided in an opening 53 formed in the outer partition 
wall 24 along one of the parting lines thereof between 
the upper portion of the partition molded integrally 
with the front plate and the lower portion of the parti 
tion molded integrally of the back plate. As seen in 
FIG. 4, an inner portion, spaced from the inner end of 
shaft 51, is journaled within the‘journal bearing 53 pro 
vided in an opening 54 formed in the partition wall 23 
along a parting line between the upper and lower por 
tions thereof. The journal bearings 52 and 53 may be 
assembled into their respective openings formed in the 
partition walls upon assembly of the front wall and its 
associated upper partition portions to the integrally 
molded back wall and lower partition portions. As will 
be explained in detail hereinafter, driven shaft 51 is 
driven by the transmission means, indicated generally 
at 50, and forms a part of the means forTrapidly advanc~ 
ing the caming means betweenengagements with the 
respective control levers, indicated generally at 30, in 
accordance with the present invention. 
The clutch and transmission means, indicated gener 

ally at 50, is driven by a conventional clock-type elec 
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tric motor 70 in the present exemplary embodiment of 
control apparatus. Motor 70 is mounted to the control 
apparatus frame via the mounting bracket 71 which is 
secured to'the back plate 21 by fastening means, such 
as screws 72. The motor drive shaft 73 is journaled in 
bearing 74 fixed in an appropriate opening provided in 
the partition wall 22 and mounts a pinion gear 75 at its 
outer end. As seen in FIG. 4, a spring76 may be pro 
vided between the pinion gear 75 and the journal bear 
ing 74. The transmission means includes a drive shaft 
55 having one end journaled in journal bearing 56, 
fixed within an appropriate opening provided in parti 
tion wall 22, which mounts a spur gear 57 which 
meshes with and is driven by the motor driven pinion 
75. 
Means are provided for advancing the transmission 

drive shaft 55 and indicating the timed advancement 
thereof. In the exemplary embodiment, such means in 
clude the provision of a worm gear 58, which may be 
formed integrally of the drive shaft 55, which mates 
with a worm 59 mounted to the timing disk 60. As seen 
in FIGS. 2, 3, and 4, timing disk 60 is provided with a 
knob 61 for rotating disk 60 and a cantilevered arm or 
stud 62 having the worm 59 mounted on an end thereof 
for mating engagement with the worm gear 58. Rota 
tion of drive shaft 55 under the influence of the electric 
motor 70 produces a timed rotation ofa timing disk 60. 
As seen in FIG. 1, the upper surface of timing disk 60 
is provided with a ring of perforations to receive timing 
pins in selected locations corresponding to the hours of 
2 days and two nights for a 48-hour cycle. As will be ex 
plained hereinafter, the location of timing pegs on the 
timing disk, as peg 63, causes a predetermined timed 
operation of clutch portion of the transmission means 
to begin operation of a pilot valve operating cycle. 
Extra pegs, as pegs 64, may be mounted to appropriate 
pin holes provided in the face plate as seen in FIG. 2. 

In accordance with the present invention, the trans 
mission means is provided with an improvement in 
clutch means and means for rapidly advancing the cam 
ing means relative to the transmission drive shaft 55 
driven bythe motor 70. Considering the improvement 
in clutch means ?rst, and referring particularly ‘to 
FIGS. 3 and 4 through 7, the clutch means, according 
to the present invention, includes the provision of a 
clutch body, indicated generally at 80, and including an 
inner driven member 81 and an outer driving member 
82. The outer driving member 82 is of bell shape having 
an inner concave bearing surface 83 and, as in the pre 
ferred exemplary embodiment herein, is formed inte 
grally of the transmission drive shaft 55. The inner 
driven member 81 is also of a bell shape having an 
outer convex bearing surface 84 sized to mate within , 
the concave bearing surface 83 of member 82. Bell 
shaped inner driven portion 81 is preferably a molded 
plastic part having an integral hollow tubular body or 
journal portion 85 which receives the inner end of cam 
means mounting and driven shaft 51 in a press fit rela 
tion. The bearing faces or surfaces 83 and 84 of the 
outer and inner bell-shaped members 82 and 81, re 
spectively, are preferably lubricated, as through the 
provision of grease therebetween, to facilitate relative 
rotation therebetween during rapid advancing of the 
caming means between control lever engagements as 
hereinafter explained. 
The clutch means is further provided with a locking 

pawl and ratchet wheel assembly for interconnecting 
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the outer drive member 82 to the inner driven member 
81 to cause rotation of the driven shaft 51 and associ 
ated cam shaft (units 41 through 44) by the drive 
-motor 70 in response to actuation by the timing pin 63. 
A ratchet wheel 86 is preferably formed integrally 
about a peripheral rim 87 of the bell-shaped drive 
member 82 which is adapted to be engaged by a lock 
ing pawl 87 pivotally mounted by pin 88 on a radially 
extending ?ange '89 formed integrally of the inner bell 
shaped driven member 81. The looking or holding pawl 
87 is operated by an associated operating pawl 90 
which is also pivotally mounted on ?ange 89 by a pivot 
pin 91. Arcuate movement of operating pawl 90 is re 
stricted due to the provision of a stop arm 92 adapted 
to engage stop 93, provided- on ?ange 89, as best seen 
in FIG. 6. The holding pawl 87 is normally biased into 
a holding or ratchet engaging or locking position as 
seen in FIG. 7 due to the bias of the spring means 94. 
However, prior to the initiation of a pilot valve operat 
ing cycle, a holding lever 95 is normally positioned in 
engagement with the arm 96 of operating pawl 90 (see 
FIG. 6) to hold the locking or holding pawl in an un 
locked position. With the pawl assembly in the position 
of FIG. 6, the rotation of transmission drive shaft 55 
‘due to the continuous operation of timing motor 70 
produces a timed rotation of the timing disk 60 but 
does not cause a rotation of the caming means via 
driven shaft 51 and clutch inner driven member 81 
until the holding pawl 87 is released through displace 
ment of holding lever 95 away from arm 96 of the oper 
ating pawl 90. 
The pawl assembly operating control arm 100, as 

best seen in FIGS. 3 and 5, is mounted atone end 101 
on a stud 102 secured in the boss 103 formed integrally 
of the underside of face plate 20. Arm 100, as best seen 
in FIG. 5, is normally biased by spring means 104 about 
the stud 102 into engagement with a stop 105 formed 
integrally of a housing 106 molded to the underside of 
face plate 20. The housing 106 is open in a quadrant 
thereof, defined by end walls 107 and 108, as seen in 
FIG. 3 to allow engagement ‘between the depending 
timing pins, as pin 63 moving about within the housing,v 
with a ramp 109 formed integrally of lever 100. As a 
timing pin 63 is moved by the timing disk 60 into en 
gagement with the ramp portion 109 of lever 100, the 
lever 100 is pivoted about its pivot pin 102 against the 
bias of spring 104 to move the lever portion 95 out of 
engagement with the operating pawl 90, said lever 100 
moving from the position shown in solid line in FIG. 5 
to the released position shown in dotted line in FIG. 5. 
Such movement of the control arm or lever 100 may 
also be effected by manually moving the start button 
110 (FIG. 2) protruding out of the face plate 20 and 
which is connected to the free end 111 of the control 
arm by a vertical pin 112. 

It can be seen by the foregoing, that the cam means, 
indicated generally at 40, may be placed in a timed ro 
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tational movement under the timing motor drive of. 
motor 70 via the transmission shaft 55 when the start 
button 110, or a timing peg 63, moves control arm 100 
to disengage the control arm lever 95 from arm 96 of 
operating pawl 90. On release of pawl 90, the holding 
or locking pawl 87 moves under its normal spring bias 
into the holding position of FIG. 7 wherein the inner 
driven bell-shaped clutch member 81 is engaged in 
driving relation with the outer bell-shaped clutch mem 
ber 82. With the construction of the apparatus as thus 
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8 
far explained, a single speed of operation only for the 
caming means would be provided. As is particularly 
contemplated within the scope of the present inven 
tion, means are provided for rapidly advancing the 
caming means, indicated generally at 40, between en 
gagements between the cams 45 through 48 with the 
various operating levers, indicated generally at 30, in 
dependently of the single timing drive motor 70 to pro 
vide for a rapid indexing of the cam means between 
control stations so that non-watering time for the con 
trol cycle is greatly reduced and a sequential timed wa 
tering operation for each area of the irrigation system 
can be produced in a virtually continuous watering op 
eration. A preferred exemplary embodiment of such 
means for rapidly advancing the caming means relative 
to the operating levers independently of the single 
speed drive motor 70 and associated transmission drive 
shaft 55 will now be explained in detail. 
Referring particularly to FIGS. 4 and 12, the exem 

plary embodiment of means for rapidly advancing the 
caming means between engagements with the pilot 
valve operating levers, indicated generally at 30, in 
cludes the provision of a means for receiving and stor 
ing energy during rotation of the transmission drive 
shaft 55 relative to the driven shaft 51, as when the 
holding pawl is in a released position as shown in FIG. 
6, and for releasing said energy to rapidly advance the 
caming means between engagements with the operat 
ing levers when it is not necessary to overcome the re 
sistance offered by the engagement between a caming 
means cam and an associated control lever, a certain 
amount of driving power being required to turn a cam 
past a cam follower portion 49 of the control lever to 
move the associated pilot valve into an open position. 
Such means in the exemplary embodiment speci?cally 
includes the provision of a torsion spring means, indi 
cated generally at 120 in FIGS. 4 and 12, within the 
driven shaft 51 and ?xed to the transmission drive shaft 
55. As seen in FIG. 4, one end 121 of the spring means 
120 is located within an inner bore 122 of the transmis 
sion drive shaft 55 with an end eye portion 123 nonro 
tatably secured to shaft 55 via the cotter pin 124. 
Therefore, the one end 121 of the torsion spring means 
120 is rotated by and with the-transmission drive shaft 
55 under the constant timing drive of motor 70 via the 
pinion and spur gears 75 and'57 respectively. As seen 
in FIG. 12, the portion 125 of the spring means 120, ad 
jacent the end opposite the one end 121 in the exem 
plary embodiment, is provided with an enlarged outside 
diameter, relative to the main body of spring means 
120, which is greater than the inside diameter of the 
driven tubular shaft 51 when the spring means 120 is 
in a relaxed, unwound condition. The portion 125 must 
therefore be press fitted into the bore 126 of driven 
shaft 51 or wound to reduce its diameter during assem 
bly thereinto. An end cap 127 is provided to close the 
end through which the spring means 120 is normally 
inserted and which, in the exemplary embodiment, is 
journaled in a bearing 52 of the outside partition wall 
24. In actual practice, it has been found that it is desir 
able to make the hollow cam or driven shaft 51 of a 
one-quarter inch O.D. 0.035 wall seamless brass tube, 
alloy 330 or 218 with an inside diameter of 0.180 plus 
0.005 and minus 0.000. Further, it has been found de 
sirable to knurl the outside diameter of the cam shaft 
or driven shaft 51 to facilitate retention of the molded 
plastic cam units 41 through 44 which may be merely 
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pressed thereon. In a preferred embodiment using the 
aforesaid brass tube for cam shaft 51, the torsion spring 
means 120 consisted of a 0.018 diameter spring steel 
wire, close wound, spring with a 0 - 3 ounce initial ten 
sion and a right hand pitch. The main body'portion of 
the spring had an outside diameter of between 0.170 
and 0.180. The largerdiameter portion 125 was pro 
vided with an outside diameter of between 0.188 and 
0.192. (The aforesaid dimensions being in inches.) 

Prior to a pilot valve operating cycle initiation, the. 
transmission shaft 55 rotates relative to the stationary 
cam or driven shaft 51 as hereinbefore explained. With 

- the spring means of the aforedescribed construction, 
the one end 121 will be rotated relative to the station 
ary enlarged diameter end 125 held within the station 
ary cam shaft 51. However, the continued twisting of 
the spring means causes a slight elongation thereof and 
a reduction in the outside diameter of the enlarged por 
tion 125 until slippage between portion 125 and the 
surrounding stationary camshaft 51 occurs. Therefore, 
energy is ‘stored by spring means 120 during prepilot 
valve operating cycles due to the rotation of the trans 
mission shaft 55 relative to the stationary cam shaft 51 
which is ready to be used for rapid advancing of the 
cam means thereafter. Upon‘ initiation of a pilot valve 
operating cycle, the clutch means, including the afore 
described pawl assembly, causes concurrent rotation of 
the transmission shaft 55 and cam shaft 51 passed the 
resistance offered by the individual control levers of 
the control levers indicated generally at 30. When a 
control lever, as lever 38 is positioned as shown in FIG.‘ 
9, the associated cam must force the lever 38 in a piv 
otal movement about its fulcrum 37 against the resis 
tance 'due to the conventionally provided self-closing 
valve spring within the pilot valve 35. The spring means 
120,‘ is chosen and the dimensions, for the interference 
fit between the enlarged diameter 125 and the bore 126 
of cam shaft 51 are chosen so that the spring means 120 
cannot- store sufficient energy to overcome the resis~ 

' ' tance offered by the control lever. It is therefore neces 
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sary to positively drive shaft 51 via the clutch and trans- ' 
mission means to complete a timing operation during 
which a pilot valve is held in open position. 
However, when the cam, as cam 45 in FIG. 10, is in 

a non-interfering relation with the cam follower, as cam 
follower 49 in FIG. 10, of the associated control lever, 
then the spring means 120, in its effort to return to an 
untwisted condition, twists the cam shaft 51 via its en 
larged diameter portion 125 to cause a rapid advance 
thereof until an engagement occurs between another 
cam on the cam means, indicated generally at 40, and 
an associated control lever cam follower, as 49 in FIGS. 
8 through 10. . 

From the foregoing detailed description of a pre 
ferred exemplary embodiment of the automatic irriga 
tion control apparatus of the present invention, it is be; 
lieved that those skilled in the art will appreciate the 
foregoing objects for the present invention have been 
obtained. Further, it is again noted that the within de~ 
tailed description of an embodiment of control appara 
tus within the present invention is exemplary only and 
that other alternatives, modifications and adaptations 
thereof may be made by those skilled in the art within 
the scope and spirit of the invention herein which is de- - 
fined in the following claims. ' 

I claim: 
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1. In an automatic irrigation control apparatus having 

a bank of pilot valves operated by a series of control le 
vers, caming means for .operating said levers, motor 
drive means for advancing said caming means relative 
to said levers, a timing control means for initiating an 
operating cycle, and transmission means between. said 
drive means and said caming means for connecting said 
caming means to said drive means in driving relation in 
response to actuation thereof by said timing control 
means, the improvement comprising the provision of: 
energy storing means associated with said transmis 

sion means for storing energy from said motor 
drive means; and 

means associated with said transmission means, en 
ergy storing means and said caming means for rap 
idly advancing said caming means between engage 
ments with said levers independently of said motor 
drive means by energy stored in ‘said energy storing 
means.‘ 

2. The improvement in automatic control apparatus 
of claim‘ 1 wherein said means for rapidly advancing 
said caming means comprises a torsion spring means 
connected at one end to said drive means'and having 
means providing a friction ?t engagement with said 
caming means adjacent the other end thereof. 

3. The improvement in irrigation control apparatus 
of claim 2 wherein: 

said transmission means comprises a drive member 
connected to said drive means and having a con 
cave bearing face, a driven member connected to 
said caming means and having a convex bearing 
face in mating engagementwith said drive concave 
face, each of said drive and driven members having 
axial bores aligned to one another; 

said torsion spring is positioned within said bores 
with said one end connected to said drive means 
through said drive member; and 

said means providing a friction fit engagement with 
said'caming means including said driven member 
bore. 

4. The improvement in irrigation control apparatus 
of claim 3 wherein: 

said torsion spring means is provided with a portion 
thereof having an outside diameter, when in a re 
laxed condition, which is greater than the inside di 
ameter of said driven member bore to provide said 
friction ?t engagement, said spring means portion 
diameter decreasing upon increased winding of 
said one end by said driven member to allow slip 
ping of said portion within said bore prior to de 
structive overwi'nding of said spring means. 

5.1n an automatic irrigation control apparatus having 
a bank of pilot valves operated by a seriesof control le 
vers, caming means for operating said levers, drive 
means for advancing said caming means relative to said 
levers, a timing control means for initiating an operat 
ing cycle, and transmission means between said drive 
means and said caming means for connecting said cam 
ing means to said drive means in driving relation in re 
sponse to actuation thereof by said timing control 
means, the improvement comprising the provision of: 
means associated with said transmission means and 

said caming means for rapidly advancing said cam 
ing means between engagements with said levers 
independently of said drive means, wherein said 
control apparatus levers offer resistance to the ad 
vancement of said caming means thereby and 
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wherein said means for rapidly advancing said cam 
ing means between engagements with said levers is 
incapable of advancing said caming means against 
said resistance during an engagement with one of 
said levers. 

6. The improvement in automatic irrigation control 
apparatus of claim 5 wherein said means for rapidly ad 
vancing said caming means includes energy storing 
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means for storing energy from said drive means prior 
to said timing control means operating said transmis 
sion means to drive said caming means via said drive 

means against the resistance of said levers and for re 
leasing such stored energy thereafter to rapidly ad 
vance said caming means between said engagements. 

it: * * * * 


