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8 Claims. (CI. 62-6) 
My invention relates to the method and valve 

control means for cooling by evaporation and 
more particularly to the operation of sprinkler 
systems such as are used for various purposes 
such as for cooling surfaces by evaporation. A 
particularly desirable use for the invention is the 
cooling of roofs of buildings in air conditioning 
and the cooling of petroleum storage tanks for re 
ducing or preventing loss of petroleum products 
caused by evaporation. 
An advantage attained by my invention is the 

elimination of all electrical or power apparatus 
used in the control means whereby fire hazard is 
reduced to a minimum. Among further advan 
tages are a saving in the amount of water or other 
liquid used, the Substantial elimination of wear, 
maximum simplicity and minimum expense of 
construction, and increased effectiveriess and de 
pendability in operation. 

Further objects and advantages of the inven 
tion will be apparent from the following specifi 
Cation. 

In the accompanying drawings, forning part of 
this specification, Fig. 1 is an elevational view il 
lustrating my improved valve control in connec 
tion with a liquid supply line such as is used in an evaporation sprinkler System and showing my 
improved control applied thereto; Fig. 2 is a plan 
of a portion of the control mechanism shown in 
Fig. ii, the main valve being shown in normal 'off' 
position; Fig. 3 is a plan of a detail showing the 
manner in which the valve operating arm is actu 
ated, and Fig. 4 is a diagrammatic plan of an 
evaporative sprinkler system showing my in 
proved valve control applied thereto. 

Referring to Fig. 4 of the drawings, I have ill 
lustrated a sprinkler System of Ordinary construc 
tion equipped with my invention, A indicating a 
main feed duct for fluid, such as Water, under 
pressure and B the lateral ducts of properly pro 
portioned sizes, in which sprinkler heads C of 
usual type are shown Suitably Spaced to produce 
an evenly distributed spray when in use. D is 
the main Control valve in the main supply line 
which is of suitable construction, whereby its rol 
tative valve stem 0 (see Fig. 1) is easily rotated 
to close and open. This valve functions to con 
trol the supply of liquid at comparatively high 
pressure, such as about 100 pounds to the 
sprinkler system, the laterals in turn operating at 
reduced pressure such as about 50 pounds. The 
valve stem has an operating arm if, which carries 
a standard f2 on its free end having an eye f3 
on its upper end with which a control arm 4 
movably engages. 
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A suitable container F is rigidly mounted upon 

the main valve. Through a suitable slot 5 in the 
floor of the container the standard 2 is freely 
swung by the control arm 4. The control arm 4 
is tiltable by the pivot f6 on a supporting loop , 
which is rigidly attached to the wall of a suitable 
casing 8 which is mounted rigidly in the con 
tainer F. The control arm is compensated so as 
to open and close the main valve easily either 
way in a horizontal plane. A stirrup 20 is pivoted 
by a pintle 2 on one end of the supporting loop 
fi and has its free end 22 provided with a lateral 
ly pointed pivot 23 which engages the one end 
of an expansion spring element 24. The opposite 
end of the spring element 24 is pivoted against 
the pointed end of a laterally extending in 
pelling arm 25 on one side of the operating arm 
fk. The stirrup has a slight rocker movement, 
the arrangement of the parts and particularly 

20 the pivots being such that in one position of the 
rocker member the spring element urges the op 
erating arm 6 to swing in one direction to open 
the valve and when swung into reverse position 
the spring 24 urges the operating arm in reverse 

25 direction to close the valve. 
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The pivoted end of the stirrup is swung to ac 
tuate the control arm 4 and waive D by a tem 
perature controlled expansion element G on one 
side and a counteracting adjustable spring ele 
ment H, impressed against the opposite side. The 
temperature controlled element G as shown Com 
prises a fluid actuated expansion bellows mount 
ed in the casing fe and having its impelling end 
directed against one side of the pivoted end of 
the stirrup to swing the control arm 4 into valve 
opening position as indicated by broken lines 
when energized through increase of temperature. 
The temperature controlled element is connected 
by tubing 26 with a thermobulb I suitably located 
in proximity to the sprinkler system and the sur 
face to be cooled so as to be influenced by variable 
controlling temperature and cause the opening of 
the main valve at a predetermined temperature. 
The counteracting adjustable spring element 
consists of an expansive spring which is impressed 
adjustably by a nut 28 on the threaded stem 
28 against the Spring. Said stem is journaled 
in the wall of the casing 8. A hand operable 
lever element 29 on the threaded stem 28 en 
ables an operator to adjust the spring element H. 
and regulate the apparatus to cause the closing 
of the main valve by the thermostat at a prede 
termined temperature. In this manner the con 
trolling means may be regulated to function with 
in a definite limit of temperature either way 
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which have chosen to term the dominant range 
of temperature, his range in practice has usu 
ally approximated about seven degrees but may 
be varied. 
The apparatus thus far described is suitable to 

control in the usual nanner the operation of a 
sprinkler system such as shown in Fig. 4 by the 
thermobulb I, according to the temperature of the 
atmosphere in the vicinity of the surface being 
cooled by evaporation, such control however is in 
efficient and only partially effective. 

It is well understood by those who are familiar 
with the art of air conditioning that by the evap 
oration of liquid such as water furnished by a 
shower or spray during the first instant of con 
tact between the liquid and the surface being 
treated, the greatest amount of evaporation 
transpires and that the Continued supply of liquid 
furnished by the shower evaporates more slowly 
and requires a larger amount of liquid to accom 
plish a given amount of evaporation and cooling. 
By the use of my invention I have applied this suc 
cessive flash principle to a sprinkler system where 
by the number of showers during a given period 
is multiplied through the functioning of a thermo 
statically controlled quick acting valve. In this 
manner evaporation is augmented accompanied 
by increased cooling of the surface being treated 
and a reduced amount of liquid is required. 
To accomplish this improved result I have ap 

plied an auxiliary, hydraulically operated shut off 
to the main valve which in no way affects the 
action of the thermostat but which successiveiy 
closes and permits the reopening of the valve dur 
ing the dominant range of temperature. This 
shut off consists of a hydraulically actuated bel 
lows J or other suitable actuating element which 
is connected to the Sprinkler supply duct A be 
yond the control valve D by the tubing 35 and cou 
pling 36 so as to cause the expansion or contrac 
tion of the bellows by variations of liquid pres 
sure in the sprinkler system. The hydraulic bel 
lows J is mounted on the container F by the sup 
port 37 and by the removable cap 38 in which the 
bellows is rigidly secured. A reciprocable shaft 39 
is mounted on the free end of the bellows and 
slides freely longitudinally through the support 
37 and wall of the container F and carries an ad 
justable end bolt 40 on its outer end which is jux 
taposed to the control arm 4 so as to periodically 
close and release the valve D, by the action of the 
actuating element J. 

Operation 

My improved sprinkler system is adapted to be 
located upon the roof and walls or tops of build 
ings or structures of any kind, for sprinkling such 
surfaces with a shower of water or other liquid, 
which, upon evaporation will cool said surfaces. 
The non-inflammable gas controlled thermostat 
bulb I is placed in a convenient spot close to the 
sprinkler system where it is exposed to the effect 
of the outside atmosphere. Upon the tempera 
ture of the atmosphere in the vicinity of the 
sprinkler System increasing to a point at which 
it is desirable to cool the surfaces, the gas in the 
thermostat bulb expands causing the operating 
arm to be swung into valve opening position 
through the action of the expansion element, G, 
whereupon a spray of water or other liquid ad- 7 
mitted from the supply line is precipitated upon 
the surfaces to be cooled by evaporation. The 
pressure of the liquid fed by the main valve in 
creases and is transmitted, hydraulically to and 
expands the actuating bellows J and through the 
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4. 
action of the plunger shaft, 39 closes the supply 
valve. During the opening of the valve 2, flash 
spray or shower is precipitated and by flash evapo 
oration cools the surface to which the Sprinkles 
system is applied. This in no way affects the ace 
tion of the thermostat, because the auxiliary shut 
of operates hydraulically and Overcones the presa 
sure exerted by the thermostatically controlled, 
bellows and throws the valve into 'closed' posi 
tion. As soon as the auxiliary shut off has thrown 
the valve into its “closed' position, the water or 
other liquid pressure on the auxiliary shut of kal 
lows fails, by the lowering of pressure of liquid 
in the sprinkler system and the valve immediate 
ly again obeys the thermostat, and reopens. This 
process is successively repeated until such time as 
the temperature on the surfaces of the structure 
is reduced to the ultimate closing point, at Which 
time the thermostat closes the valve and no more 
action takes place until the surface temperature 
again reaches the predetermined opening point, 
at which time the complete cycle again repeats. 
The successive flash, showers or sprays preciple 
tated by the apparatus through the use of the 
auxiliary control mechanism during the control 
of the thermostat results. in all or nearly all of 
the water, that falls on a roof or other surface, 
being evaporated. My improved valve accom 
plishes this improved result and forms part of my 
invention as an article of manufacture. 
In accordance with the patent statutes, I have 

described the principles of operation of my in 
vention together with the apparatus by which the 
invention is carried into use but I desire to have 
it understood that the construction shown is only . 
illustrative and that the invention can be car 
ried into practice by other means and applied to 
uses other than those above set forth within the 
spirit of the invention and within the scope of the 
following claims. 

I claim: g 

1. The method of cooling a surface by evapora 
tion of a spray of cooling liquid which consists of 
spraying a thermostatically controlled flow of liq 
luid upon such surface until the temperature in 
fluencing the thermostat drops a predetermined 
amount lower than the opening point, and of 
successively checking and releasing the spray of 
liquid in the meantime to cause successive flashes 
of evaporation of the liquid sprayed upon the sur 
face independently of Said thermostatic control. 

2. The method of cooling a surface by the evap 
oration of a spray of cooling liquid, which consists 
of spraying a thermostatically controlled flow of 
liquid upon such surface until the temperature in 
fluencing the thermostat drops a predetermined 
amount lower than the opening point, and of suc 
cessively checking and releasing the spray of liq 
uid in the meantime by changes of hydraulic pres 
sure caused by the release of the spray to produce 
flashes of evaporation of the liquid sprayed upon 
the surface being cooled during said period inde 
pendently of said thermostatic control. 

3. Means for cooling surfaces by evaporation of 
liquid, comprising, a sprinkler System by which 
a Spray of liquid is precipitated upon a surface to 
be cooled, a valve controlling liquid under pres 
Sure supplied to said sprinkler system, valve op 
erating mechanism, a thermostatic element 
adapted to be located in heat exchange with the 
surface to be cooled, said element being connected 
to said mechanism for actuating the same to cause 
it to urge said Valve toward open position or to 
close the valve as the temperature of said element 
reaches the top or falls to the bottom respective 
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ly of a predetermined temperature range, and 
means operated by changes in the pressure of the 
liquid discharged from said waive for opening and 
closing said valve while said mechanism urges the 
valve toward open position. 
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