
United States Patent [191 
Klinefelter 

[54] 

[76] 

[22] 

[21] 

[52] 
[51] 
[58] 

' [561 

3,562,731 
3,210,492 
2,369,215 

MOISTURE RESPONSIVESWITCH 
ACTUATOR 

inventor: Glenn B. Klinefelter, 1399 Chapel 
Hill, Mountainside, NJ. 08109 

Filed: Aug. 11, 1972 

Appl. No.: 279,948 ' 

US. Cl. ......................... .. ZOO/61.04, ZOO/61.07 
Int. Cl. .................................. ..... .. H0lh 35/42 

Field of Search ......... .. ZOO/61.04, 61.06, 61.07; 

340/235; 73/3375 

References Cited 
UNITED STATES PATENTS 

2/1971 Jui-Cheng Hsu ........... .. ZOO/61.04 X 
10/1965 Hayes . . . . . . . . _ . . . . . . . . . . .. ZOO/61.04 

2/1945 Crise ......... .._ ................... .. ZOO/61.07 

360 

[11] 3,808,385 
[451 Apr. 30, 1974 

FOREIGN PATENTS OR APPLICATIONS 
853,285 11/1960 Great Britain ................. .. ZOO/61.04 

Primary Examiner-James R. Scott 
Attorney, Agent, or Firm—-John J. Lipari 

[57] ABSTRACT 
A moisture responsive actuator is employed for con 
trolling the operation of a ?uid operated sprinkling or 
irrigating system or the like. The moisture responsive 
actuator is provided with hygroscopic material which 
expands in response to contact with rain water to de 
press a switch to deactivate the sprinkling system, the 
hygroscopic material contracting upon a drying’ 
thereof ‘to release said switch whereupon the sprin 
kling system is activated. 

11 Claims, 2 Drawing Figures _ 
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MOISTURE RESPONSIVE SWITCH ACTUATOR 

BACKGROUND OF THE INVENTION 

In certain areas of the country where dry climatic 
conditions prevail, sprinkling and irrigating systems are 
generally maintained for prolonged periods of time. 
Obviously, however, means are required for automati 
cally closing down said systems when there is a rainfall 
or when moisture conditions in the atmosphere are ex 
cessive. Also, upon a cessation of the rainfall, auto 
matic reopening of the sprinkling system is desired.~ 
Moisture responsive actuators have been known to 

operate in response ;to the weight of rainfall captured 
in a receptacle attached thereto or in response to cer 
tain types of moisture absorptive mechanisms asso 

’ ciated therewith. Also ground sensors and probes have 
been used. However, such devices have proven to be 
inefficient, of short life and relatively costly to manu 
facture. 

SUMMARY OF THE INVENTION 

It is an object to the present invention to obviate the 
difficulties of the prior art and to provide a low cost, 
long life, efficient moisture responsive actuator for 
controlling the operation of a sprinkling system'in re 
sponse to a predetermined amount of moisture in 

"contact with said actuator. 
Broadly, the moisture responsive actuator includes a 

housing having an actuator located therein, and pro 
vided with means for electrically connecting the actua 
tor into a ?uid sprinkling system. Moisture absorptive 
means are cooperatively associated with the actuator, 
said moisture absorptive means including at least one 
absorptive member capable of expanding in response 
to a predetermined amount of moisture in contact 
therewith to energize the actuator so as to deactivate 
the sprinkling system and further capable of retracting 
upon drying thereof to deenergize the‘ actuator so as to 
activate the sprinkling system. 

DRAWINGS 

Other objects and a fuller understanding of the inven 
tion may be had by referring to the drawing wherein: 
FIG. 1 is a partial cross-sectional view of the inven 

tion; and 
FIG. 2 is a sectional view taken along the line 2-2 

of FIG. 1. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
_As shown in the accompanying drawing, a moisture 

responsive actuator embodying the invention generally 
includes a plastic inner cup-shaped housing 10 having 
a conventional type microswitch 11 located therein. 
The microswitch is provided with an actuating rod 12 
which extends normally vertical within said housing. A 
resilient element 13 is positioned adjacent the top sur 
face of the microswitch for contact with the actuating 
rod 12. A cover 14, as seen in FIG. 1, is provided for 
shipment and storage of the device, and, accordingly, 
it is understood that the cover is not located on the de 
vice during the operation of the device, as described 
hereinafter. 
An easily removably fixed actuator, generally re 

ferred to at 15, includes a supporting member 16 which 
extends upwardly from the top surface of the inner cup 
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2 
shaped housing and is provided with a bifurcated ele 
ment 17 which is positioned parallel with resilient ele 
ment 13. A threaded member 20 extends intermediate 
the resilient element 13 and bifurcated element 17, said 
threaded member being provided at one end with a 
head 21 for reception within bifurcated element 17 and 
at the other end with a contacting member 22 for 
contact with resilient element 13. 
A plurality of hygroscopic discs 25 are received by 

threaded member 20 and stacked upon contacting 
member 22 for approximately one-half the length of 
the threaded member. The discs are of a hygroscopic 
material, commonly known as Kayrock manufactured 
by Rogers Company, Rogers, Conn. The discs 25 are 
fungus resistant, possess long life, and preferably are 
about 0.040 inches thick. They possess the quality of 
readily expanding upon contact with water and con 
tracting to their normal size in a relatively dry ambient. 
A further detailed description of the discs is set forth 
hereinafter. . 

A ?rst nut 26' is received by threaded member 20 and 
located beneath bifurcated element 17 for locking the 
threaded member in a normally ?xed position. A sec 
ond nut 27 is located beneath the '?rst nut and in 
contact with a washer or spacer 28 located between 
said second nut and the uppermost disc 25. A resilient 
element, such as a spring 29, is located between the 
?rst and second nut. 

Prior to placing the moisture responsive actuator in 
a preselected area for operation, the second nut 27 is 
adjustably positioned so as to move and set the discs in 
a predetermined spacial position with each other so as 
to provide a desired force against resilient member 13. 
In this manner, the discs are so located that they will 
expand in response to a predetermined amount of 
water or rain in contact therewith and, thereupon, 
cause operation of the switch. _ 
The device further includes an outer cup-shaped 

housing 35, similar in structure to inner cup-shaped 
housing 10, and having a plurality of circumferentially 
spaced openings 36 in the sleeve thereof; similarly, 
inner cup-shaped housing 10 is provided with a plural 
ity of openings 36a in'the sleeve thereof, all of the 
openings 36 and 36a being located such that they are 
in radial alignment with the discs 25 and of a size sub 
stantially equal to the length of the stack of discs. Outer 
cup-shaped housing 35 is further provided with a plu 
rality of circumferentially spaced openings 37 in its 
base 38 and, similarly, base 39 of inner cup-shaped 
housing 10 is provided with a plurality of circumferen 
tially spaced openings 37a; however, the number of 
openings 37a are fewer than openings 37 and are alter 
nately located over openings 37 when the cup-shaped 
housings are so positioned to locate the openings in 
registry with each other. 
Inner cup-shaped housing 10 is concentrically dis 

posed within outer cup-shaped housing 35, said hous 
ings being rotatably connected to each other by fasten 
ing means, such as a screw 40, which extends through 
their respective bases 38, 39 and terminates within the 
base housing of microswitch 11. As a result, relative ro 
tary movement can be provided between the cup 
shaped housings so as to move all their respective 
sleeve openings in either a registry, partial registry or 
blocked positions with each other ‘for adjustably con 
trolling air currents through said housings to the stack 



3,808,385 
3 

of‘discs 25 in order to control the drying time of the 
discs, more fully described hereinafter. ‘ 
A handle 30 extends'from the housing of microswitch 

11 through an elongated slot 41 located in outer cup 
shaped housing 35 so as to permit free relative rotary 
movement of the cup-shaped housings. The handle may 
be used to connect the device to an inconspicuous part 
of a garage, barn, house or the like. After the device is 
desirably located, a pair of conductors 31, extending 
from the microswitch are connected to a switch (not 
shown) in a circuit having normally closed contacts for 
operating a sprinkling or irrigating system for a pro 
longed period of time. 
Upon a rainfall, the hygroscopic discs 25 are directly 

exposed to the rain. As the rain contacts the discs, the 
discs expand and, in turn,,apply an additional force on 
resilient element 13. In so doing, the resilient element 
13 depresses actuating rod 12 causing a solenoid (not 
shown) to deenergize and open the switch controlling 
the sprinkling or irrigating system to thereby stop oper 
ation of the latter. After the rain stops, the discs will 
contract and return to their normal position within 
8-20 hours depending upon the wind, humidity and 
other atmospheric conditions thereby. permitting the 
switch to close to reactivate, automatically, the irrigat 
ing or sprinkling system. 

It should be noted that the cup-shaped sleeve open 
ings 36 and 36a may be positioned suchv to control the 
air currents passing to the stack of discs 25. Thus, tag, 
in the event the device is located in a windy area, such 
as a sea coast, wherein discs 25 would dry quickly, the 
cup-shaped housings are positioned such to fully block 
the air currents, thereby prolonging the time'required 
to dry said discs so as to reactivate the sprinkling sys 
tem. 

It should be further noted that notwithstanding the 
relative position of sleeve openings 36 and 36a, base 
openings 37 and 37a-37a will always communicate 
with each other thereby permitting the falling rain to 
freely pass through the housings and accordingly not 
build up therein to continually expand the discs 25. 

It has been found that with the use of multiple discs, 
as disclosed in this invention, there is a greater contact 
of the disc surface area to water and, accordingly, a 
greater expansion thereof. As a result, one can reliably 
control by automation, the operation of a sprinkling or 
irrigating system in response to atmospheric condi 
tions. Further, in view of each disc being fungus resis 
tant, its life is extended and its accuracy maintained. 
While one embodiment of this invention has been de 

scribed in detail, it is understood that the device can be 
provided with a receptacle for receiving rainwater and 
causing it to ?ow over the discs, or for use in either high 
or low voltage circuits, or provided with changes with 
out departing from the spirit and scope of the inven 
tion. 

I claim: 
1. A moisture responsive actuator which comprises: 
a housing, 
a switch located within the housing, 
means for electrically connecting said switch into a 
?uid sprinkling system, and . 

moisture absorptive means cooperatively associated 
with said switch, said moisture absorptive means 
including at least one absorptive member capable 
of expanding in response to a predetermined 
amount of moisture in contact therewith to activate 
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4 
said switch so. as to deenergize said sprinkling sys 
tem, said absorptive member being further capable 
of retracting upon a drying thereof to deactivate 
said switch so as to energize said sprinkling system. 

2. A moisture responsive actuator, according to 
claim 1, wherein said'moisture absorptive means in 
cludes a plurality of absorptive members in stacked re 
lationship with said switch. 

3. A moisture responsive actuator, according to 
claim '2, which further includes: 

adjustable means for providing a I predetermined 
amount of force on said absorptive members in 
contact with said switch so as to permit said switch 
to operatein response to a predetermined amount 
of moisture in contact with said absorptive mem 
bers. ' 

4. A moisture responsive actuator, according to 
claim 3, - wherein the absorptive members are com 
prised of hygroscopic material and are fungus resistant. 

5. A moisture responsive actuator, which comprises: 
a housing, 
a switch located within said housing, . 
means for electrically connecting said switch into a 
?uid sprinkling system. ' > 

moisture absorptive means cooperatively associated 
with said switch, said moisture absorptive means 

' being of hygroscopic material and fungus resistant 
and including a plurality of absorptive members in 
stacked relationship with the switch, said absorp 
tive means capable of expanding in response to a 
predetermined amount of moisture in contact 
therewith to activate said switch so‘ as to deenergize 
the sprinkling system, said absorptive means being 
further capable of retracting upon a drying thereof 
to deactivate the switch so as to energize said sprin 
kling system, I 

adjustable means for providing a predetermined 
amount of force on said. absorptive means in 
contact with the switch so as to permit said switch 
to operate in response to said predetermined 
amount of moisture in contact with said absorptive 
means, and > i i 

said housing including an outer cup-shaped member 
having a plurality of circumferentially spaced 
openings in the sleeve thereof, an inner cup-shaped 
member located within said outer cup-shaped 
member and having a plurality of circumferentially 
spaced openings therein, and means for providing 
relative rotary movement between said housings 
for positioning said openings with respect to each 
other for adjustably controlling air currents passing 
to said absorptive members. 

6. A moisture responsive actuator, according to 
claim 5, wherein each cup-shaped member is provided 
with at least one opening therein for permitting mois 
ture to freely pass therethrough. 

7. A moisture responsive actuator, according to 
claimy3, wherein the adjustable means includes: 

a shank for receiving said absorptive members, } 
means for supporting said shank in a ?xed relation 

ship with said actuator, and 
resilient control means cooperatively associated with 

said shank for imparting a desired force upon said 
absorptive members and switch. 

8. A moisture, responsive actuator which comprises: 
a housing, 
a switch located within said housing, 
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means for electrically connecting said- switch into a 
?uid sprinkling system, 

moisture absorptive means cooperatively associated 
with said switch, said moisture‘ absorptive means 
including a plurality of absorptive members in 
stacked relationship with said switch, said absorp 
tive means capable of expanding in response to a 
predetermined amount of moisture in contact 
therewith to activate said switch so as to deenergize 
said sprinkling system, said absorptive means being 
further capable of retracting upon a drying thereof 
to deactivate said switch so as to energize said 
sprinkling system, and 

adjustable means for providing a predetermined 
amount of force on said absorptive means in 
contact with said switch so as to permit said switch 
to operate in response to said predetermined 
amount of moisture in contact with said absorptive 
means, said adjustable means including a shank for 
receiving said absorptive members, means for sup 
porting said shank in a ?xed relationship with said 
switch, and resilient control means cooperatively 
associated with said shank for imparting a desired 
force upon said absorptive members and switch. 

9. A moisture responsive actuator, according to 
claim‘ 8, wherein said switch includes a resilient mem 
ber, and the lowermost absorptive member is in inti 
mate contact with said resilient control means. 

10. A moisture responsive actuator, according to 
claim 9, which further includes: 
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6 
connecting means extending from said housing for 
connecting saidw switch to a location above the 
ground. ' 

11. A moisture responsive actuator which comprises: 
an outer cup-shaped housing, _ - 

an inner cup-shaped housing, each of said housings 
being provided with a plurality of circumferentially 
spaced openings, > 

means for providing relative rotary movement be 
tween said housings, ‘ 

a switch located within said inner housings, 
means for electrically connecting said switch into a 
?uid sprinkling system for maintaining said system 
normally operative, 

moisture absorptive means cooperatively associated 
with said switch, said absorptive means being com 
prised of a plurality of hygroscopic, disc-shaped, 
fungus resistant members in stacked relationship 
and capable of expanding in response to a prede 
termined amount of rainfall in contact therewith to 
activate the switch so as to close said sprinkling sys 
tem, said absorptive members contracting upon a 
drying thereof to deactivate the switch and thereby 
cause said sprinkling system to reopen, and 

adjustable means for providing a predetermined 
amount of force on said absorptive members so as 
to permit said switch to operate in response to said 
predetermined amount of rainfall in contact with 
said absorptive members. 

* * * * * 
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Claims 2-4 and 7, dependent on an amended. claim, 
REEXAMINAHON CERTIFICATE are determined to be patentable. 

ISSUED UNDER 35 U.S.C. 307 

THE PATENT IS HEREBY AMENDED AS 
INDICATED BELOW. 

1. A moisture responsive actuator which comprises: 
5 a housing including ?rst and second members each 

having openings therein. said members being concen 
trically arranged to permit relative movement one to 
the other to vary the effective size of said openings. 

Matter enclosed in heavy brackets [] appeared in the a switch located within the housing’ 
patent’ but has been deleted and is no longer a part of the 10 means for electrically connecting said switch into a 
patent; matter printed in italics indicates additions made ?uid sprinkling system, and 
to the Intent‘ I moisture absorptive means cooperatively associated 

with said switch, said moisture absorptive means 
As A RESULT OF REEXAMINAUON’ IT HAS including at least one absorptive member capable 
BEEN DETERMINED THAT= 15 of expanding in response to a predetermined 

- v 7 amount of moisture in contact therewith to activate 
The Pate-Inability of daims 5’ 5, and 8-11 is 0011- said switch so as to deenergize said sprinkling sys 

?me¢ tem, said absorptive member being further capable 
of retracting upon a drying thereof to deactivate 

Claim'l is determined to be patentable as amended. 20 said switch so as to energize said sprinkling system. 
. 8 i a t': 
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