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_ 6 ‘Claims. 

The present invention relates to a pressure 
closure cap and more particularlyto a cap for a 
closure containing a body of volatile ?uid, such 
as a radiator cap, the cap being provided with 
means for maintaining pressure within the con 
tainer within relatively narrow upper and lower 
limits. 
As is Well known, in circulatory heat exchange 

systems, such as the radiator and associated 
coolant system of an internal combustion engine, 
excessive pressures may be developed upon the 
heating of a volatile coolant, such as'water, to 
an elevated temperature. Also, due to a decrease 
in coolant level within the system, vacuums may 
develop within the system which will seriously 
hinder the circulation of coolant therethrough. 
The present invention provides an improved 

closure member of simple, economical, ef?cient 
construction which vents both excessive pres 
sures and vacuums within the system to the cir 
cumambient atmosphere in order to maintain‘ 
approximately atmospheric pressure conditions 
within the system. ‘ Also, the Pressures at which 
the closure means of the present invention are 
actuated to vent the system to atmosphere may 
be predetermined during assembly of the closure 
by varying the inter?tting engagement of the 
components of the closure means. ' ' 

It is, therefore, an important object of the 
present invention to provide an improved closure 
member for a container having a body of volatile 
?uid disposed therein, the closure member being 
provided with valve means for venting both 
maximum and minimum ‘pressures developed 
within the container to maintain the pressure 
within the container within desired limits.‘ 
Another important object of the present in 

vention is to provide a closure cap for ‘a container 
having a body of volatile'?uid contained there 
in, the cap being provided with a pair of oppo 
sitely acting vent valves making possible the re 
lease of both excessive pressures and undesired 
vacuums within the container. - 7 ~ 

A further important object of the present in 
vention is to provide an improved closure cap 
provided with pressure relief means operable at 
variable predetermined pressures. , 
According to the features of the present in 

vention, there is provided, a closure cap for a 
container, the cap being adapted to be connected 5 
to a container, preferably to overlie the' ?lling 
aperture thereof. ' 

The internal structure'of the cap includes a 
pressure valve’ resiliently urged to seated‘ posi 
tion to close the'container aperture, the valve 
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being capable of being biased to an open posi 
tion by excessive pressures developed Within the 
container. The means for resiliently urging the 
pressure valve to seated position are capable of 

5 adjustment through a relatively wide range so 
that the pressures effective to bias the valve to 
open position may be likewise varied. A second, 
oppositely acting valve is provided to vent the 
container to atmospheric pressures when vacu 
ums are developed therein. 
Other objects and features of the invention 

will more fully appear from the following de 
tailed description taken in connection with the 
accompanying drawings. 
On the drawings: 
Figure 1 is a vertical sectional View, with parts 

shown in elevation, of a closure member of the 
present invention disposed in an operative posi 
tion, as on the neck of an internal combustion 
engine radiator; 
Figure 2 is an exploded, sectional View, with 

parts shown in elevation, of the closure member 
of Figure 1; V 
Figure 3 is a sectional view taken along the 

plane III-III of Figure 1; 
Figure 4 is a vertical sectional view, with parts 

shown in elevation, of a portion of the closure 
member of Figure 1 illustrating the assembly of 
the closure member; 

Figure 5 is a sectional view taken along the 
plane V—V of Figure 4; 
Figure 6 is a vertical sectional view, similar 

to Figure 1, of a modi?ed form of a closure mem 
ber of the present invention; and 

Figure '7 is an exploded vertical sectional view, 
with parts shown in elevation, of the modi?ed 
form of the invention shown in Figure 6. 
As shown on the drawings: 

' In Figure 1, reference numeral [0 refers gen 
erally to a container, such as a radiator for in 
ternal combustion engines having a ?lling aper 
ture ll surrounded by an upwardly extending, 
generally cylindrical ?ller neck [2 secured to the 
container It for registry with the aperture H. 
The ?ller neck 12 is provided with a depending, 
concentric outer camming surface I3 for receiv 
ing a radiator cap IA of the present invention, 
as is Well known in the art. - 
The closure member M of the present inven 

0 tion comprises a generally cylindrical cap [5 
provided with a depending, annular marginal 
?ange I6 having opposing inwardly deformable 
securing tabs H for contacting the camming sur 
face [3. 
The generally cylindrical body housing I8 is 
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3 
adapted to be mounted to depend from the cap 
[5, the housing l8 having a lower inwardly di 
rected peripheral rim l9 and a radially outwardly 
extending peripheral rim 2% terminating in 2. 
depending annular ?ange 2!. A spring dia 
phragm 22 having a central downwardly dished 
portion 23 and radially outwardly extending de 
?ectable ,arms 24 is adapted to be interposed be 
tween the cap i5 and the body housing i8, alter 
nate de?ectable arms 24 contacting the cap and 
the body housing, respectively. The body hous~ 
ing is secured Within the cap E5 in nested, con 
centric, radially spaced relation by the .radially 
inward deformation of the tabs ll of the cap to 
underlie the annular flange 2i of the spring ' 
housing. 
A pressure valve 26, in the form of ,a cupped 

member having an upper, outer, radially directed 
peripheral rim 2?; an upper cup portion 223; an 
‘intermediate, radially directed seating ?ange 29; 
'a lower cylindrical cupped portion 36; .a lower 
radially extending portion 31; and a central up 
standing embossment 32, is provided to ‘be tele 
scoped within the body housing it. The upper 
peripheral rim 2'! of the valve 26 is adapted to 
‘be ‘seated on the inwardly directed rim it of 
the ‘spring housing it with the remainder of 
‘the cupped valve 26 depending from the spring 
housing. The central lower embossrnent 32 of 
the ‘valve 26 is provided with a central aperture 
‘33 and a'surrounding upwardly dished frusto 
conical valve'sealing‘iace 34 receiving a corre 
spondingly shaped valve head ‘35 of a vacuum 
valve 36 urged against the seat 34 by means of 
a spring 31 acting against the ‘lower radial por 
tion 31 of the valve 216. 
A spring'cap 3-9 is also provided to be tele 

scoped within the spring housing 18 in spaced 
relation to the valve 26, the spring cap having 
a depending‘rnarginal annular ?ange (it concen— 
trio with and surrounding a downwardly dished 
center portion 4! adapted to receive the central 
dished portion 2~3~of the spring diaphragm 22. 
A pressure valve compression spring 42 is adapt 

ed to be ‘confinedbetween the spring cap 3%, 
which is press ?tted-within the spring housing at, 
and 'the pressure ‘valve ~26, the valve spring 112 
surrounding the dished portion ‘H of the spring 
cap and being ‘seated upon the inner radially 
extending portion 3i of the pressure valve 26. 5 

annular ‘?brous or rubber gasket 1-53 is 
adapted to abut the innersurface of the radially 
extending portion 20 of the spring housing 38 and 
a second, smaller'pressure valve gasket 43a is 
‘provided to abut the intermediate radially ex 
tending portion iii-‘of the pressure valve 26. 
The operation of the closure ‘member id will 

‘be appreciated from the foregoing disclosure and 
the illustration of Figure l in which it will be 
seen that the inwardly directed tabs I‘! of the 
'cap l5 are adapted to engage the camming sur 
face 13 of the neck l2 to secure the closure mem 
ber thereto-upon relative rotation of the closure 
member. The pressure valve 26 urges the gasket 
-ll3a into sealingrelation with the neck l2 to over 
lie the ?lling aperture H of the container 18. 
The gasket 43a is urged into eiiective sealing rela 
tion by means of the compression spring s2 and 
the gasket 113 is likewise resiliently urged into 
sealing relation with the neck by means of the 
spring diaphragm 22 acting against the body 
housing 18. 

It will be seen that upon the development of 
excessive pressure within the container iii, as 
upon the volatilization of coolant upon overheat 
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ing within a radiator, these pressures will urge 
the valve from sealing contact with the gasket 
Ma and the aperture ll against the action of 
the compression spring 42 to admit ?uid or vapor 
into the spring housing I8. Egress for ?uid or 
vapor from the interior of the spring housing [8 
is provided by means of a radial aperture 44 
formed in one cylindrical side wall of the spring 
housing and communicating with an apertured 
vent nipple 135 formed in the neck l2 and com 
municating with a vent conduit 46. Actually the 
‘concentric body housing l8 and the neck i2 co 
operate to :define an annular chamber 47 lying 
therebetween and communicating with the in 
terior ofthe housing is and the vent aperture 45, 
obviating the necessity of radially aligning the 
apertures £14 and '45 as shown in Figure 1. It will 
‘be seen that the valve 26 is of appreciable size 
and permits also the over?ow of coolant liquid 
if necessary, as upon boiling and actual erup 
tion [of :liquid from the radiator. 
‘Upon .thegeneration of a partial vacuum With 

in the container ill, the vacuum valve 36 opens 
against its compression spring '3'? to vent atmos 
pheric :pressures to the interior of the container 
it through the vent conduit 46, the nipple .45, 
and the spring ‘housing aperture 44. 
The .di?erential pressure necessary to actuate 

the pressure valve 125 may be varied during as 
sembly of the closure member is as illustrated in 
‘Figure 4 of the drawings, in which it'will beseen 
that the position of the spring cap vviii} within 
the spring housing 18 maybe varied to thereby 
Vary the relative compression of the spring 42, 
thus causing the exertion of more or less ,com 
pression force upon the pressure valve 26. In 
asmuch as the spring cap is press ?tted within 
the spring housing, it will be appreciated that 
the spring .cap may be secured and press ?tted 
at any desired telescopic position within the 
spring housing. 

‘In the embodiment of the present invention 
.as illustrated inFigures 6 and '7, reference nu 
meral .59 refers to a cap similar to the cap l5 
.hereinbefore described in connection with the 
embodiment of Figures _1-.5, The spring dia 
phragm 55, similar to the spring diaphragm >22 
hereinbefore described, is mounted within the 
cap .50 to urge a spring housing 53 and a gasket 
53a into contact with the surrounding neck l2 
of the container or receptacle ID. A cupped pres 
sure valve 54 is seated upon a radially inwardly 
extending lower ?ange '52 of the vspring housing 
53 as ‘hereinbefore described, the valve“ having 
an outturned upper ?ange 54a seated on ?ange 
'52 and a central dependent portion 55 extending 
into the ?lling aperture I l. 
The compression spring 55 urges the valve-54 

and the gasket ~63 to seated position by acting 
against a spring cap 51. The pressure valve 54 
carries a vacuum :valvc 513 urged to seated posi 
tion against a central valve seat 59 by means of 
the spring 60. 
The construction thus far de?ned for the em 

bodiment of Figures 6 and 7 is substantially the 
same as that hereinbefore described. However, 
it'will be seen that the venting aperture for the 
closure is provided by means of a radial aper 
ture 6! formed in the valve body 54 and com 
municating with the annular chamber surround 
ing the valve body and also with the vent nipple 
62 formed in the neck! 2, 
The operation of the embodiment of Figures 6 

and '7 is substantially-as hereinbefore described. 
It will thus be seen that I have provided an 
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improved form of closure for a receptacle or con 
tainer, such as an internal combustion engine 
radiator containing a body of volatile coolant, 
such as water or water containing alcohol or 
other freezing point depressants. The closure 
provides means for venting both excessive pres 
sures and vacuums developed within the recep 
tacle to the atmosphere to maintain the pres 
sure within the receptacle within rather nar 
rowly de?ned limits. The structure is simple and 
economical in manufacture and assembly, and 
the venting pressures may be varied through a 
wide range during assembly of the closure to 
accommodate various types of receptacles at 
varying desired pressures within the receptacle. 

It will be understood that modi?cations and 
variations may be effected without departing 
from the scope of the novel concepts of the pres 
ent invention. 

I claim as my invention: 
1. A cap for an internal combustion engine 

radiator having an open-topped elongated ?lling 
neck provided with a ?rst aperture communi 
eating with the interior of said radiator and a 
second aperture communicating with the atmos 
phere, comprising a housing adapted to be se 
cured to said neck to close the same, a valve 
carried by said housing for telescoping move 
ment therein, said valve having a seat portion 
extending beyond said housing for sealing en 
gagement with the edge portion about said ?rst 
aperture, a spring cap press-?tted within said 
housing in an adjusted spaced relation to said 
valve, a compression spring con?ned between said 
valve and said spring cap to urge said seat por 
tion into sealing engagement, and means vent 
ing the interior of said housing to the atmos 

» phere through said second aperture, whereby the 
adjusted position of said spring cap relative to 
said valve determines the degree of compression 
of said spring which in turn determines the pres 
sure which must be generated in the interior of 
said radiator to vent said radiator -to the atmos 
phere through said valve and said last men 
tioned means. 

2. A closure for a receptacle having a ?lling 
aperture comprising a body housing, means se 
curing said housing to said receptacle, a valve 
carried by said body housing and cooperating 
with the edge portion about said aperture to also 
close the same, resilient means contacting said 
valve and urging said valve into seated position 
against those portions of said receptacle sur 
rounding said aperture, and a spring cap press 
?tted in adjusted position in said body housing 
and acting against said resilient means to seat 
the valve, whereby said valve is opened against 
said spring by excessive pressures within said 
receptacle, to vent said pressures into the in 
terior of said housing, with the pressures neces 
sary to actuate said valve being determined by 
the relative adjusted position of said spring cap 
in said body housing, 

3. In a closure member adapted to be secured 
to a receptacle to close the ?lling ori?ce there 
of, the improvements of a body housing sealingly 
engaging said receptacle to close said ori?ce, a 
pressure valve extending into said ori?ce, a spring 
cap in said body housing in spaced relation to 
said valve, and a compression spring con?ned 
between said spring cap and said valve to urge 
said valve into seated position within said ori?ce, 
said valve being unseated by differential pres 
sure conditions between the interior of said re 
ceptacle and said body housing against the ac 
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6 
tion of said spring and said spring cap being 
shifted relative to said body housing to vary 
the compression of said spring. 

4. In a closure member for sealingly engaging 
the ?lling neck of a receptacle for volatile ?uid, a 
bypass valve for venting the interior of said re 
ceptacle comprising a body housing extending 
into said neck, a valve carried by said housing and 
extending into sealing relation with said recep 
tacle, a spring cap press-?tted into said body 
housing in adjusted spaced relation to said valve, 
and a compression spring con?ned between said 
spring cap and said valve, said valve being urged 
from sealing relation with said receptacle against 
said spring upon the development of excessive 
pressures Within said receptacle and the spacing 
of said spring cap from said valve determining 
the load imposed on the valve by said spring and 
thereby the magnitude of the pressure necessary 
to open said valve. - 

5. In a closure cap for attachment to the ?lling 
neck of an internal combustion engine radiator, 
means for venting excessive pressures developed 
in said radiator through a vent provided in said 
neck, comprising a generally cylindrical body 
housing sealingly engaging said neck, a pressure 
valve carried by said housing for telescoping 
movement relative thereto into and out of seal 
ing engagement with said radiator, a spring cap 
press-?tted into said housing in adjusted spaced 
relation to said valve, a spring acting between 
said cap and said valve urging said valve into 
engagement with said radiator, said valve being 
actuated against said spring by excessive pres 
sures developed within said radiator to vent the 
same through said neck vent, and a spring urged 
vacuum valve carried by said pressure valve for 
venting the interior of said radiator to atmos 
pheric pressure through said neck ven-t upon the 
development of subatmospheric pressures in said 
radiator. V 

6'. In a sheet metal closure cap for a radiator 
neck having an aperture venting the interior of 
the neck to atmosphere and an interior aperture 
communicating with said radiator, an over?ow 
and vent valve comprising a tubular body hous 
ing carried by said cap and extending into said 
neck into spaced relation to said radiator aper 
ture, a valve carried by said body housing and 
extending therefrom into said radiator aperture 
in sealing engagement about the edge portion 
thereof, a spring cap telescopically carried by 
said body housing and press ?tted therein in 
adjusted spaced relation to said valve, and a 
spring con?ned between said spring cap and said 
valve to normally urge said valve into sealing 
engagement, excessive pressures ‘developed with 
in said radiator acting against said spring to- urge 
said valve from seated relation to vent said radi 
ator to atmosphere through said neck aperture, 
and the pressure necessary to move said valve 
from seated relation ‘being determined by the 
compression applied to said spring by ‘the rela 
tive position of said spring cap and said valve. 

ANTON W. KONCHAN. 
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