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This invention relates to engine cooling systems 
and more particularly to an improved pressure 
valve cap assembly which can be fitted to the ra 
diator filler spout for closing the system to at 
mosphere. The conventional automobile engine 
cooling system is designed primarily for operation 
at atmospheric pressure but the structure of the 
parts is such that they will withstand slight pres 
sures and the operation of the System under a few 
pounds internal pressure improves cooling effi 
ciency. For adverse operating conditions the 
usual filler cap can be replaced by the structure 
of the present invention which consists essentially 
of a special cap assembly incorporating pressure 
actuated valving to seal the system except for the 
relief of excess internal and external pressures. 
The improved cap structure, therefore, enables 
the ordinary open system to be converted easily 
into a closed system when Warranted by operating 
conditions. 
An object of the invention is to provide a sys 

ten closure comprising a few simple and easily 
manufactured parts which can be assembled at 
low cost for reliable and carefree operation. 
A further object of the invention is to provide a 

cap having a dependent Stud on which is slidably 
mounted a valve unit to seat on a portion of the . 
spout inwardly of the System went or Overflow 
pipe when the cap is in fully closed position and 
which valve is unseated to relieve internal pres 
sure through the vent either automatically, in 
the event of excessive pressure rise, or mechan 
ically, through its mounting Stud when the cap 
is shifted from its fully closed position to an in 
termediate position prior to complete removal. 
Another object is to provide a valve unit 

wherein an outwardly opening valve and an in 
Wardly opening valve are mounted on Opposite 
ends of an expansible Spring belows which acts 
on both valves to hold them against spaced seats 
for sealing the system from the spout vent. With 
both valves seated by the same spring element 
the internal pressure at which it is desired to op 
erate the system determines the strength of the 
spring but in order that the vacuum relief valve 
Will open at a small drop below atmospheric pres 
sure the full force of the main Spring on the vac 
uum relief valve is opposed by a bucking spring 
Selected for strength according to the pressure 
differential at which the valve is to be unseated. 
The invention will be better understood upon 

reference to the accompanying drawing wherein 
Figure 1 is a side elevation illustrating the con 
ventional cooling system for an automobile en 

(C. 220-44) 
gine; Figure 2 is an enlarged sectional view of the 
filler spout and closure structure; Figure 3 is a 
view similar to Figure 2 with the vacuum relief 
valve unseated and Figure 4 is an elevation show 
ing the upper portion of the filler spout. 
In the conventional engine cooling system as 

seen in Figure 1 the heat generated within the 
engine f is absorbed by the water or other cooling 
liquid in the water jacket of the engine and is 
removed in the radiator 2 or transferred to air 
drawn through the radiator by an engine driven 
fan 3. Also driven from the engine is a water 
circulating pump 4 which draws water from the 
bottom of the radiator 2 through the hose con 
nection 5 and sends it through the engine cooling 
jacket for return through the hose connection 6 
to the top tank of the radiator. The top tank 
of the radiator carries the filler spout 8 closed by 
a removable cap 9 and provided with an overflow 
or vent pipe O. 
As seen more particularly in Figure 2 the filler 

spout 8 is provided inwardly of the overflow 0 
with an inturned flange 2 seated in a depressed 
portion 3 at the opening through the top wall of 
the tank T. Resting on the flange 2 is a valve 
seat or fiber washer f4 which may be held against 
displacement by a series of dents 5 pressed in 

end the spout is provided with an outturned 
flange 6 terminating in a downturned skirt T., 
the lower edge of which forms camming abut 
ment surfaces for a pair of oppositely disposed in 

the side wall of the filler spout 8. At its outer. 
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turned fingers 8 on the removable closure cap 9. 
The Spout closure assembly includes a depend 

ent stud or pin, 9 having an enlarged head 20 
at its lower end and a shouldered or reduced 
portion 2 at its upper end which projects 
through a valve seat or washer 22 and a spring 
diaphragm 23 on the underside of a central de 
pression 24 of the cap and is secured thereto 
by peening over the upper end of the reduced 
portion 2. 
rugations 25 at its rim to increase the flexibility 
thereof, one of the corrugations seating on a 
raised rib 26 in the spout flange 6 for sealing 
the outer end of the spout. Surrounding and 
slidably mounted on the dependent stud 9 above 
the enlarged head 20 is a valve unit comprising 
the spring bellows 2 and stamped metal valve 
elements 28 and 29 secured to opposite ends of 
the spring bellows 27. The bellows may be of 
the usual construction comprising a stack of 
Spring disks having their inner and outer mar 
ginal portions joined to mating edges of the 
neighboring convolutions and affording a hol 
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ing annular Wall alluru Lus a vital us swww. 
surface engaging the pin 9. At the rim of the 
plate or valve element 29 is a depressed annular 
bead 32 which seats on the gasket 4 and pro 
jecting upwardly from the bead is an annular 
wall 33 which peripherally encloses the bellows 
and affords protection thereto when the assem 
bly is separated from the spout. Optionally the 
incasing wall 33 may be formed wholly or in part 
as an extension of the dependent peripheral 
flange 34 of the upper valve element 28, Cen 
trally of the element 28 is a dome-shaped por 
tion 35 which slidably engages the pin 19 through 

/ an upstanding annular wall or extension 36, the 
, upper edge of which seats on the washer 22 
under influence of the expansive tendency of 
the spring bellows 27. The expansion of the 
bellows also tends to maintain the valve 29 
seated on the washer 4 and yieldingly resists 
the relative movement of the valves toward one 
another. To buck the upward force of the bel 
lows against opening of the valve 28, a coil 
spring 37 is interposed between the valve and 
the underside of the cap, one end Surrounding 
and being located by the dome portion 35 and 
the other end being located by an annular rib 
38 formed in the spring diaphragm 23. 
With the parts arranged as shown in Figure 

2 the system will be closed from the Overflow 
vent O by the engagement of the two valves 
with their respective seats and the connection 
between the valves of the spring bellows. The 
bellows resists opening of the valve 29 as the 
pressure rises within the system due, to heat 
expansion until a predetermined pressure is built 
up whereupon the valve 29 is lifted to relieve 
the excess pressure through the overflow pipe 
0. As the system cools down the internal press. 

sure drops and in the event of a sub-atmos 
pheric pressure condition the valve 28 will be 
unseated under the combined forces of atmos 
pheric pressure and the spring 37 allowing the 
passage of air between the skirt 36 and the de 
pendent stud 9. This unseated position of the 
vacuum relief valve is illustrated in Figure 3 
where it will be seen that the system is vented 
through the hollow bellows and overflow pipe. 

In order to relieve internal pressure and avoid 
the likelihood of injury, the valve 29 may be 
unseated prior to complete removal of the clo 
sure cap assembly. For this purpose each cam 
ming portion of the dependent skirt , as shown 
in Figure 4, is provided with a safety stop 39 
adjacent the entrance opening for the cooper 
atting inturned abutment finger 8. Rotation of 
the cap between the fully closed position defined 
by the stop 40 at the bottom of the cam and 
the intermediate position defined by the safety 
stop 39, lifts the retainer head 20 into engage 
ment with and unseats the valve 29. After a 
short interval of delay further rotation of the 
cap moves the abutment finger 8 beyond the 
safety stop 39 to an adjacent opening in the 
spout fange 6 for complete removal of the Cap. 
I claim: - 
1. For use with a vented filler spout having, 

a valve seat at its inner end, a spout closure cap 
detachably engageable with the Outer end Cf the 
spout, a dependent stud carried by the cap to 
project into the spout and provided with an en 
larged head, a valve elementsiidable on the stud 

a Wa asan-a- - - - - - - - - - 

2. A detachable closure device including a cap 
having a dependent pin, a pair of Spaced valves 
slidably carried on said pin for engagement with 
valve seats, a spring bellows interposed between 
said valves and arranged to resist their relative 
movement toward one another and additional 
spring means acting on one of Said valves in 
opposition to the spring force of Said bellows. 

3. In a closed pressure system, a pari of Spaced 
valve seats, valves engaging said seats and mov 
able toward one another for the relief of internal 
system pressure and vacuum, respectively, Spring 
bellows interposed between said valves to Seat the 
same and provide a hollow chamber for communi 
cation with the system and spring means acting 
on the vacuum relief valve in opposition to the 
bellows spring force, 

4. For use with a vented filler spout having an 
internal valve seat, a detachable spout closure cap 
having a dependent stud, a valve unit slidably 
mounted on said stud and including a spring bel 
lows and a pair of valve elements at opposite ends 
of the bellows to seat, respectively, on the Spout 
seat and underside of the cap and means to retain 
said unit on the stud. 5. A radiator pressure cap having a dependent 
stud, a spring bellows surrounding the stud, a 
pair of valve elements secured to opposite ends 
of the spring bellows and slidably mounted on said 
stud for valve seating engagement, and a protec 
tive annular wall peripherally enclosing said 
spring bellows and forming a part of the valve 
assembly. 

6. In a radiator pressure cap having a depend 
ent stud, a valve assembly including a pair of 
spaced valve elements slidably mounted on the 
stud, a spring bellows interposed between said 
valve elements to afford a hollow chamber there 
between and spread the valve elements apart and 
a coil spring interposed between the cap and one 
of said valve elements for exerting thereon a 
spring force opposing that of the Spring bellows. 

7. In a device for valving a system vent, a pair 
of spaced valve seats, a pair of pressure responsive 
valves engaging said seats to close the vent and 
being arranged one to open outwardly of the Sys 
tem and only under excess system pressure and 
the other to open inwardly of the system and only 
under sub-atmospheric system pressure, and a 
spring bellows interposed between and Secured at 
opposite ends to said valves, the interior of the 
bellows being open to the System. 

8. In a closed pressure system having a vent to 
atmosphere, valve means automatically control 
ling the system vent and including a pair of valves 
spaced one beyond the other and arranged in 
parallel relation for operation in response to in 
ternal-external pressure differential, one to open 
outwardly of the system for the relief of excess 
system pressure and the other to open inwardly 
of the system for the relief of System vacuum, a 
flexible tubular wall having attaching portions 
secured to said valves and sealing the Space there 
between and means affording open communica 
tion of said space with the System. 

9. Automatic valving carried by a closure cap 
which is detachably engageable with a vented fill 
er spout and characterized by an inwardly open 
ing valve to seat on the cap, an outwardly open 
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ing valve to seat on the spout and a spring bel 
lows bearing at opposite ends on said valves to 
seat the same and affording a passageway com 
municating with the vented spout through the in 
wardly opening valve. 

10. In a closed pressure system having a vented 
filler spout and a spout closure cap, pressure relief 
valving including an outwardly opening valve 
seating on the spout to close the system filler port, 
a spring bellows bearing at one end on said valve 
to seat the same and having its interior communi 
cating at one end with the system and an inwardly 
opening valve mounted at the other end of the bel 

3 
lows to seat on the cap and close the interior of 
the bellows from the spout. 

11. Automatic valving for a system vent includ 
ing a valve arranged to open inwardly, of the sys 
tem in response to system pressure drop, an out 
Wardly opening valve responsive to system pres 
sure rise, a hollow tubular bellows interposed be 
tween and joined at opposite ends to said valves, 
a seat for one of the valves bounding a system port 
and a seat for the other valve serving to close a 
valve port communicating with the system 
through said hollow tubular bellows. 

CHARES S. BAY. 
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