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The present invention relates to a cap for 
automobile radiators or similar containers, in 
corporating valve means of such character Áas 
automatically to relieve either positive or nega 
tive excessive pressure differentials between the 
interior of the container and the atmosphere. 
The primary object of the invention is to simplify 
the construction of such closures; but further 
objects are to render the structure less expensive 
to manufacture, and less subject to dam-age, 
breakage, or wear. 
vention is to provide, in such an organization, an 
improved, and less expensive, form of guide 
mounting for a reciprocatory :and rotatable valve 
assembly. A still further object of. the invention 
is to provide Ian assembly of the character under 
consideration, so constructed that there will be 
substantially no scrubbing or scuilìng wear be 
tween the parts of the closure assembly and the 
cooperating parts of the mouth of the container 
to be closed. Further objects of the invention 
will appear as the description proceeds. 
To the accomplishment of the above and re 

lated objects, my invention may be embodied in 
the form illustrated in the accompanying draw 
ings, attention being called to the fact, however, 
that the drawings are illustrative only, and that 
change may be made in the specific construc 
tion illustrated and described, so long as the 
scope of the appended claims is not violated. 

Fig. 1 is a broken vertical section through a 
cap constructed in accordance with the present 
invention, assembled with a standard form oi’ 
automobile radiator filler spout; 

Fig. 2 is a vertical ysection through our im 
proved cap; and 

Fig. 3 is a transverse section through the as 
sembly of Fig. 2 taken substantially on the line 
3--3 thereof. 
Referring more particularly to the drawings, 

it will be seen that we have illustrated, more or 
less diagrammatically, a standard form of auto 
mobile radiator ?lller spout Ill, formed to provide 
a valve seat II, and formed, at its upper end, 
with a perimetral seat I 2 deñned by an outwardly 
>and downwardly turned flange I3. In accordance 
with standard practice, we have shown an over 
flow pipe I4 communicating with the interior of 
the spout I0 between the seats I I and I2. 
A cap member I5 may preferably be punched 

and shaped from sheet metal, and is formed to 
provide a perimetral skirt I6 which, at spaced 
points, carries inturned fingers Il for coopera 
tion with the cammed lower edge of the ñange 
1.3,;_lnaeß0rdanœ ,with 4Stanfiard. practice, ,Prei 

A further object of the in- . 
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2 , 
erably, the central portion of the cap member 
will be distorted inwardly, as at I8, to provide a 
central, axially inwardly projecting, substantially 
cylindrical boss I9. Loosely journalled on the 
boss I9 is a fiexible diaphragm 2i), preferably 
formed of thin, resilient metal, and adapted to 
cooperate with the seating surface I2 to seal the 
upper end of the spout. The parts are so pro 
portioned and designed that, when the cap mem 
ber I5 has been turned to locked position, the 
sealing element 29 will have been flexed up 
wardly adjacent its periphery. 
The distorted portion I8 of the cap member I5 

is provided with a perforation 2l, and an elon 
gated, hollow, preferably cylindrical member 22 
is formed at its upper end with an inturned 
flange 23 .defining van opening substantially iden 
tical in dimension with the opening 2|. A rivet 
24 is received in those openings and headed over 
against the outer surface of the cap member and 
the inner surface of the flange 23 to secure the 
member 22 flxedly and rigidly to the cap mem 
ber. At its lower end, the elongated member 22 
is formed with an outturned flange 25. 
A spring seat or ring 26 is formed to provide 

axially spaced portions 21 >and 28, substantially 
parallel with each other and perpendicular to 
the `axis of the element 22, said portions 2l and 
28 being joined by an integral, axially extending 
wall. The outer perimeter of the portion 28 is 
turned upwardly to provide a cylindrical flange 
29. The flange 2l is proportioned and designed 
to have a sloppy, axially slidable and rotational 
fit upon the elongated member 22, but to engage 
the ñange 25 of said member to limit movement 
of said spring seat in a direction away from the 
cap member I5. It will be apparent that, because 
of this sloppy lit, the spring seat 26 may rock 
relative to the axis of the member 22, and also 
may freely rotate and reciprocate relative to said 
member. 
A coiled spring 30 surrounds the member 22 

and is confined between the spring seat 28 and 
the sealing member 20, thereby pressing said 
sealing member 20 frictionally against the inner 
surface of the cap member I5. It will be seen 
that the spring 30 comprises the sole means for 
holding the sealing member 29 in place upon the 
boss I and against the inner surface of the cap 
member I5. ' _ 

A valve assembly is indicated generally by the 
reference numeral 3|. It comprises an annular 
disc 32 having an internal peripheral flange 33 
turned axially in one direction out of the gen 
eral plane of the disc, and an external peripheral 



2,582,209 
3 

flange 34 turned in the opposite direction out of 
said plane. The flange 34 is so proportioned 
and designed as snugly to receive the flange 29 
of the ring 25; and, after assembly of said disc 
upon said ring, the upper edge of the flange 34, 
which flange has a longer axial extent than does 
the flange 29, may be .crimped .over the flange 
29, throughout its periphery, or at a plurality 
of spaced points 35 about its periphery. 
An annular gasket 32 is sleeved on the flange 

33 of the disc 32 and pressed _into engagement 
with that surface of said disc remote from the 
ring 26. The gasket 36 may be held in lplace _on 
the disc 32 in any suitable fashion; but We prefer 
to secure it in place by means of ̀ a thimble rivet 
31 having an upper flange 38 spun or peened 
into engagement with the upper surface >of the 
vdisc 32 and a lower flange 39 spun or peened into 
engagement with the exposed surface of 4the 
gasket 36. 
A valve :it is arranged to cover the opening 

through the rivet 3l and to bear against `the 
exposed surface of the gasket 3_6 upon _a circular 
line lying beyond the limits of the flange :39. Said 
valve :i2 is carried upon Ya stem 4! which passes ~ 
freely through the rivet El _and is provided, at 
its upper end, with a suitable abutment such as 
a head 62. A coiled spring 43 is >confined between 
Asaid head and the flange 33 of the rivet 3l, resili 
»ently holding the valve ‘iû in sealing engage- ' 
Ament with the gasket .36. 

It will be seen that, when .the >cap is brought 
into operative association with the spout i0, the 
lgasket .36 will come into sealing engagement with 
the valve seat il. 
the >`fingers il' .over the camming surfaces Yof the 
flange lf3, the member 222 rotates freely with re 
spect to the >ring 26 and the ̀ valve assembly :31, 
Aand moves axially downwardly relative to said 
ring and valve assembly. 
not vcaused to scrub> against theseat .1 i. Likewise, 
the sealing member '2e is brought into .engage 
ment with the seating surface i2 before the cap 
member .l5 reaches its looked position. Because 
said Asealing member is held only frictionally 
against the inner surface .of .the cap .member I5, 
kthe cap may rotate ̀ relative to said sealing mem 
ber, also, .during the latter portion of fthe locking 
movement ̀of said member. .lt >will :be Aseen 
that, because of thesloppy >fit between the ring 
26 and the member ̀22, the gasket .36 -williengage 
securely vupon ïits seat 'Il in spite ̀ of .any >minor 
misalignment between the `member :22 and the 
seat fl l. 
The spring 43 .normally holds the valve ¿it .in 

position to prohibit flow through the ̀ registering 
ports kof the gasket and the .disc 32; 'but >if `.the 
pressure within the .vehicle coolingsystem should 
drop substantially below atmospheric pressure, 
the valve ¿it will be depressed, against the tend 
ency of the spring 43, to permit air flow past 
said valve @il into the system. If pressure ~within 
the system should rise to a value substantially 
above atmospheric pressure, the-entire Yvaîlvefas 
sernbly-and the ring 25 will be lifted, against the , 
tendency of the `spring 32, to'permit ysteam :to 
escape between the seat -H and the gasket 36. 
The sealing member 2t, of course, holds that 
steam against discharge past »the cap-member l5, 
and forces it to flow through the overilow-pipe‘ld. 
The ease of assembly'of our capis an important 

feature thereof. The l»cap 4member i5 is laid on 
ya bench or-in a lholder in'inverted position. The 
sealing vmember '2t is Vdropped into place, Lbeing 
guided by the boss i3, Vand the spring 'f30‘is then 

As the cap .is rotated ̀ to ,move  

4 
set in position upon said sealing member. The 
elongated member 22 is threaded through the 
opening defined by the flange 21 of the spring 
seat 26, and said spring seat centered on the end 
of the spring 3i) remote from the sealing member 
2d. Preferably, the cylindrical wall of the spring 

_ seat 2.5 is so ,dimensioned as Ato have a _frictional 
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engagement with the inner surfaces of the first 
two turns of the spring Si). 
The rivet 24 has been previously headed over 

against the Youter surface of the cap l5, and its 
stem is projecting through the opening 2|. Now 
_the _spring _32 is compressed to bring the flange 23 
into ,engagement with the inner surface of the 
boss it, v'whereby the stem of the rivet 24 is pro 
jected through the opening defined by the flange 
23,; and _said _stem is headed over to secure the 
member 22 to the cap member I5. 
The parts of the valve assembly 3i having been 

previously assembled, the flange 34 is now slipped 
onto the ila-nge _2E and crimped over to complete 
the _assembly -of the cap. 
Of prima-ry importance to the invention is the 

particular construction of .the hollow element 22. 

As show-n, it comprises two fingers 'is and depending, in substantial parallelism with the 

axis of the perforation 46, from the ilan‘ge 23, 
spaced apart by openings ̀ fl'i and d8., and termi 
nating in the outturned _projections which define 
the flange 25,. Each of fingers 44 and 451s curved 
about said axis, so that said ñngers definea cylin 
der, interrupted by ,the openings >4i and 4,8 which 
.extend -through the flange _25 and into a region 
near the flange 23. 

'This lunit 22, as shown, may be very inexpen 
sively punched and drawn from a single, rectan 
¿gula-r strip of sheet metal. After >punching the 
_central perforation 15S, vthe ends and sides of the 
 lank vlare bent ont _of the .original plane, drawing 
the _portion «'¿S to define the solid cylindrical sur 
face above the openings L4l' and 48, and >curving 
the bodies of `the fingers .44 and y45. The lateral 
edges of' said fingers do not meet, whereby said 
openings -41 _and di! are 4-deiînedç and the ter 
minal ¿portions of v_the ñn’gers are turned out 
>wardlyto _deñneçthe flange 25. 
We Claim as our invention: 
‘1. In a pressure-vacuum relief closure cap, a 

'cap member formed Ifor retaining association 
with a spout, a resilient sealing member loosely 
»engaging the inner surface >of said cap member, 
'an-elongated ‘hollow velement having an upper .in 
-turned flange means «and a lower outturned 
flange means, means cooperating with 'said -in 
turned flange means ̀ to secure said hollow ele 
ment to the inner surface of said _cap member, a 
ring slidably mounted on said 'hollow element 
and cooperable with the outturnedñange _0f said 
hollow element to limit _mOi/ement of said ring 
_axially in one direction _relative _to _said hollow 
element, said ring having an axial _length sub 
stantially less than that .fof said ̀ hollow element, 
a coiled spring _arranged to enclose said hollow 
element _and confined Pbetween said ring and said 
sealing member to press said sealing member 
,frictionally against the inner surface of said _cap 
member. _and a valve assembly including ,a pres 
sure-relief valve ¿and a vacuum-_relief .valve car 
_ried by said ring, _a _portion of said valve assem 
bly ¿projecting into the :interior of Vsaid >hollow 
element. 

2. The cap of claim V1 in which saidzhollow-ele 
Ament isra single »piece-of «sheet metal whosepe 
riphery Tis interrupted, Vfrom v`said outturned 
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iiange to a region near said inturned iiange, by 
two openings substantially diametrically oppo 
site each other. 

3. In a sealing closure cap for vehicle radia 
tors land the like, a cap member formed for re 
taining association with a spout, an elongated 
hollow element provided with radially-extend 
ing projections at its opposite ends, means coop 
erating with such projections at one end of said 
element to fix said element to the interior surface 
of said cap member, a spring seat mounted on 
said element for reciprocation and rotation rel 
ative to the axis of said element, said spring seat 
having an axial length substantially less than 
that of said element and cooperating with such 
projections at the other end of said element to 
limit movement of said spring seat away from 
said cap member, spring means bearing on said 
spring seat and resiliently urging said spring 
seat toward cooperative engagement with said 
last-named projections, and a valve assembly at 
tached to said spring seat. 

4. The cap of claim 3 in which said hollow ele 

GH 
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ment comprises a single strip of stiff sheet ma 
terial centrally perforated for` the accommoda 
tion of said means and 'having a plurality of 

. fingers projecting away from said cap member 
in substantial parallelism with the axis of its 
perforation, said fingers being spaced from each 
other peripherally of said axis and terminating 
in radial projections with which said spring seat 
cooperates. 

LOWELL J. SMITH. 
DAWSON FRIEND. 
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