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This invention relates to closures for tank open-
ings, and more particularly to an improved clo-
sure device for the radiator of an internal com-
bustion engine cooling system.

It is"well understood in the art to which this

invention relates, -that internal combustion en-.

gines are generally provided with a radiator
through which a cooling fluid is circulated, and
that such a radiator usually has a filling opening
riear the top thereof and a vent or overflow pas-
sage for maintaining the pressure within the
cooling systein substantially balanced with the
atmospheric pressure outside of the system. It
is also well known that water at sea level atmos-
pheric pressure boils at approximately 212° P.
and that every pound of pressure applied to it
above sea level air pressure its boiling point will
be raised approximately 3° F. In engine cooling
systems which are open to the atmosphere 212°
F. is generally considered to be the limit of the

- cooling range, but this limit is considerably re-

duced - if the engine is operated at an altitude
above sea level, and is still further reduced when

“an anti-freeze such as alcohol is added. to the

liquid of the cooling system. This reduction in
the cooling range, the loss of cooling fluid through
the vent and overflow passage, and certain other
disadvantages are overcome in radiators on
which my improved closure device is used.

It is therefore an object of the present in-

pacity ‘of an engine cooling system by providing
a closure device adapted to maintain: pressure in
the system whereby the boiling temperature of
the cooling liquid may be raised substantially
ahove the limit prevailing.

Another object of my invention is to provide a -

" closure device for the filling and vent openings
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of the radiator of an engine cooling system - -

whereby pressure may be formed inside the cool-
ing system different from the pressure outside
the system and in which the magnitude of the
pressure differential is limited by a novel ar-
rangement of valves, one of which is operable to
limit the pressure in the system when it is above
atmospheric pressure, and the other to limit the
pressure in the system when it is below atmos-
pherlc pressure.

Still another object of my invention is to pro--

vide an improved closure device for the radiator

of an engine cooling system in which loss of fluid -

through the vent or-overflow passage of the ra-

diator is substantially eliminated by novel baffle.

means -embodied in the closure device.
- A further object of my invention is to provide

(CL. 220—44)

an improved closure d'e'vice, of the type men-
tioned, having a filler neck with a sealing sur-

face internally thereof and a cap adapted to be .

applied to the neck and having a depending hol-
low member adapted to be pressed against said
sealing surface by a spring element of the cap.

Still another object of my invention is to pro- -

vide an improved closure device comprising neck
and cap members and in which the neck member
is provided with an internal sealing surface and
a gasket seat adjacent its outer end, and the cap
member is provided with a pair of spring ele-
ments one of which is a disk for pressing a gas-
ket against the gasket seat and the other of which
acts to press a depending hollow part against
said internal gasket seat.

Yet another object of my invention is to pro-
vide an improved closure device for a sealed cool-
ing system in which neck and cap members have
locking elements adapted to cooperate with each
other for releasably connecting such members
and in which bodily removal of the cap member
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is temporarily prevented while pressure within

the sealed system is béing safely released.
Another object of my invention is to provide an
improved closure device for a sealed cooling sys-
- tem in which cap and neck members cooperate
to provide inner and outer seals and are releas-
~ ubly connected by cooperating cam and finger
elements, and in which a surmountable stop is
provided for temporarily preventing bodily re-
moval of the cap member after release of the
inner seal.
Still another object of my invention is to pro-
vide a novel form of filler neck having integral
- external locking cams adjacent its outer end and

end.

It is & further object of my invention to pro-
vide a nhovel filler neck having a gasket seat at
its outer end and an internal sealing surface
spaced axially therefrom and also having depend-
ing arcuate portions which form cams outwardly
of the gasket seat and which have stops thereon
for *emporarily limiting disengagement of lock-
ing fingers along the cams.

Other objects and-advantages of the invention
will be apparent from the following description
when taken in' conjunction with the accompany-
ing sheets of drawings, in which

Fig. 1is a bottom plan view, on an enlarged
scale, of a closure device embodying my inven-
tion.

Fig. 2 is a vertical sectional v1ew ‘on an en-
larged scale, taken through the closure device of
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an-inturned integral annular surface at its inner
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F1g 1 and showing the same applied to the ra-
diator of an engine cooling system.

Fig. 3 is a more or less dlagrammatic v1ew
showing the ﬁller neck in a flat or developed
form.

Fig. 4 is a partial transverse sectional view of
the cap member taken on line 4—84 of Fig: 1.
Pig. 5 is a vertical sectional view taken through

" another closure device of my invention and show-

ing the same applied to the radiator of an engine
cooling system.

Fig. 6 is a vertical sectional view taken through
another cap of my invention which is adapted to
be used on the filler: neck of a radiator where a
baflling of the overflow passage is desired.

Fig. 7 is a partial vertical sectional view taken

through a similar type of closure but illustrating

another form of spring element.

Fig. 8 is a vertical sectional view taken through
still another closure device of my invention and
showing the same applied to the radiator of an
engine cooling system.

Fig. 9 is a partial plan view thereof.

Pig 10 is a plan view of the filler neck, and

Fig. 11 is a side elevation of the filler neck.

In the accompanying drawings, to which more
detailed reference will presently be made, I have
shown improved closure devices adapted to be ap-
plied to the radiators of engine cooling systems
for producing a desired sealing or bafiling effect.
Although the drawings illustrate several differ-
ent forms of devices for the accomplishment of
these purposes it will be understood, of course,

. that these are by way of example and that the
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-seat or sealing surface.
-tubular' member is provided with an outwardly
.and downwardly turned flange 19 forming an an-

invention may be embodied in still other devices
and forms of construction.

In Figs. 1 and 2 of the drawings I show my in-
vention embodied in a form of closure device
which may be used where sealed cooling is de-
sired, that is to say, on a system in which the
cooling fluid is maintained under pressure. This
device includes a tubular filler neck (5 and a cap
or closure 16 adapted to be detachably connected
to the neck. The closure device is here shown as
mounted on the upper part of the radiator 17 of
an engine cooling system with the passage of the
net;k in reglster with an opening of the radiator
wall

The neck 15 may comprise a tubular metal
member preferably though not necessarily of
cylindrical cross section, which is provided at or
adjacent its inner end with an integral inturned
flange (8 forming an annular internal gasket
The outer end of the

~nular gasket seat 20 extending around the neck

£
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opening and a pair of depending arcuate elements
21 outwardly of the gasket seat. 'These depend-

ing arcuate elements are provided along the low-
er edge thereof with sloping cam faces 23 and are

spaced apart to provide recesses 24 -therebetween
which afford access to the cam faces.

Adjacent the ends of each cam the depending.”
element 21 may be provided with lugs or stops 25°

and 26. The stop 25 provides a shoulder 27 adja-

-cent the highest part of the cam which is engaged

by the locking fingers or lugs of the cap member
when the latter is fully connected with the neck
member. The stop 26 which is located adjacent

i}he start of the cam presents.a shoulder 28 which
is engaged by the fingers or lugs to temporarily .
prevent bodily removal of the cap from the neck

- for the accomplishment of a safety function in

i3

releasing the pressure of the radiator, as will be
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more fully explained herecinafter. The stops 26
may be conveniently referred to as surmountable
stops or ratchet teeth because they are of such
size and shape that while they temporarily pre-
vent disengagement of the locking fingers of the
cap from the cams of the neck, the fingers will
nevertheless pass thereover if an mcreased rota-
tive force is applied to the cap.

At a point intermediate the outer gasket seat
20 and the internal flange 18, the wall of the neck
is provided with a vent or overflow opening 30
which communicates with the neck passage. At
this -point-the wall of the neck may be drawn or
formed to provide: a short tubular projection 31
with which a vent and drain pipe 32 may be con-
nected.

An annular sealing gasket or washer 33 formed
of fiber or other suitable material, may be dis-
posed in the neck in engagement with the flange
{8 thereof. The gasket may be retained in place
adjacent this flange by circumferentially spaced
lugs 34 formed by partially shearing and displac-
ing metal of the neck wall’ radially inward.

~ The cap 16, which is adapted to be applied to’

the neck, may comprise a cup-shaped oyter mem-
ber or shell 36 formed as a sheet metal stamping
havinga transverse top wall 37 and a depending
marginal skirt 38. The skirt may be provided at
spaced points along its lower edge with inturned

‘locking lugs or fingers 39 which are of a size and
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shape to pass freely through the recesses 24 ¢

the neck and to cooperate with the cam surfaces
23 for releasably connecting the cap and neck
members. In this instance I show the skirt as
being provided with two locking fingers 39 to cor-
respond in number with the recesses 24 of: the
filler neck.

The cap may include a hollow baffle member or
valve housing 41 which extends in depending re-
lation from the outer member 36 substantially
centrally thereof and is adapted to enter the pas-
sage of the filler neck when the cap is applied
thereto. The member 44 may be a sheet metal
stamping of dome-like or inverted-cup form and,

. at its lower end, may be provided with a trans-

versely extending plate 42 which forms the bot-
tom wall of the housing and partially closes the
same. The plate 42 may be connected with the
dome-like member 41 by an annular bead 43
which presses against the gasket 33 when the ca.p
is applied to the filler neck.

The valve housing may be connected with the

outer member 36 by means of a spring element, -
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preferably in the form of a disk or diaphragm .

.44, which is retained in the annular skirt 38.

The top portion of the dome-like member 41 en-

‘gages the center section of the disk 44 and may

be connected with this disk by means of a rivet
45 which permits rotation of the member relative
to the disk. The member 41 is thus: centered
with respect to the axis of the cap and when the
cap is applied to the neck there is an intervening

55
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space 46 between this member and the wall of the -

‘neck with which space the overflow openmg 30

communicates.

Between the spring disk 44 and the top wall 37
of the outer member 36 I may provide a second
spring element 48 which is also preferably in the
form of a disk. The resilient disk 48 is engaged
substantially centrally thereof by the center sec-
tion of the disk 44 and by the head of the rivet 45,
but outwardly of this engagement it is spaced from
the disk 44. The disks 44 and 48 may be corru-
gated, as shown in Fig. 2, and both are preferably
bowed or dished away from the top wall 3T so

70
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that only the outer edge portion of the disk 48
will bear against the top wall.

A sealing gasket 50, of suitable material and
preferably in the form of a ring, is also retained

in the annular skirt 38 of the outer cap member-
and is adapted to be sealingly pressed by the re-

silient disk 44 against the gasket seat 20 of the

neck when the cap is applied thereto. The re-.

silient disk 48 is preferably somewhat stiffer than
the resilient disk #44 so that when the cap is ap-
plied to the filler neck and is drawn down by
the action of the sloping cams 28, the disk 44 will

‘deflect ahead of the disk 48. The initial rotation

of the cap causes the disk 44 to yleldingly press

the gasket 50. into sealing engagement with the

gasket seat 20, and further rotation of the cap
causes the annular bead 43 of the valve housing
to engage the gasket 38 and upon deflection of
the resilient disk 48 the bead is sealingly pressed
against the gasket.

It will be noted that the bottom plate 42 of

“the valve housing #1 is provided with a central

opening 52 .which communicates with the neck
passage, and that the dome-shaped member of

‘the valve housing is provided with one or more -

openings 53 connecting the interior of the valve
housing with the intervening space 46. ‘'When the
cap has beéen applied to the filler neck so that

" the inner and outer seals have been formed re-
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‘sure in the radiator acting thereagainst.

"in and gulded by the dome-like member 41,

spectively at the gaskets 33 and 50, it will be seen
that fluid can flow into or out of the radiator {1
through the passage 30 only by traveling through

‘the openings 52 and 53 of the valve housing.

For controlling this flow out of or into the
radiator 11, so that a desired pressure condition
can be maintainéd therein, I provide main and
auxiliary valves 55 and 56. The main valve 5%
is a pressure-relief valve which normally engages
the valve seat 57 of the plate #2 to close the
passage 52, but is adapted to be opened by pltie;-

e
auxiliary valve 58 is a vacuum-relief valve which
controls an opening 58 of the valve housing and
normally engages a valve seat 59 which is formed

on the plate 42 as a raised ridge extending around -

the opening 58. The valve 56 is adapted to be
opened by atmospheric pressure acting there-
against through the opening 58 when a sub-
atmospheric pressure exists in the radiator 1.

The main valve 55 may be backed or carried
by a plate member 60 which is axially movable
It
desired, the plate member 60 may be provided
with an annular rib 6{ which engages the valve
§5 substantially in line with the valve seat 57.
The plate member $§0 may also be provided with
a depending extension 62 which engages in an
opening of the valve 35 and cenfers the latter
with respect to the axis of the cap:

For yieldingly pressing the main valve 55
against its seat $71 provide a coiled compression
spring 63 having one end thereof seating against a

portion of the top wall of the dome-like member

41, and its other end in engagement with a spring

plate 84. This spring plate is positioned and -

guided by lugs €8 struck up from the valve plate
68 and may be provided substantially centrally
thereof with a localized convex projection €8
which forms s, rocking connection between these
two plates. The.spring 63 pressés the valve. 58
against its seat 81 but ylelds to permit a flow
of vapor or liquid from the radiator into the
valve housing when the pressure in’the radiator
exceeds & predetermined value, for example four
pounds per square inch.

from pressing the valve 56 against its seat.

3

The auxiliary or vacuum-relief valve 56 may
be supported adjacent the opening 58 and yield-
ingly pressed against the valve seat 89 by a spring
68. = This spring may be in the form of an arm
which is connected to the plate 42 by means of
a rivet €9, and which has an intermediate ring
portion 10 surrounding the .opening 52. The

valve 56 may be retained in aligned relation -

with the seat §3 by means of a rivet 71 having -

its stem extending through the valve and into
the opening §8. The valve is of a size such that

.when its lateral shifting is limited by the rivet

11 engaging the edge of the opening 58 at any
point it will always overlap the valve seat §9.
The valve 56 need not be directly connected with
the spring arm 68 but, as shown in the drawings,
may only be held against the valve seat 59 so
that the stem of the rivet Tl cannot be with-
drawn from the opening 58. If desired the arm
68 may be provided with a recess 12 in which
the head of the rivet Tl engages to provide a
rocking connection substantially centrally of the
valve. At the point of connection of the arm
68 with the plate 42 the latter may be provided
with a raised portion or shoulder 13 which holds
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the arm spaced from the plate so that dirt en- .

tering  therebetween will not prevenf the arm
This
valve is relatively light in weight and the arm
68 need only bestiff enough' to hold the ‘valve
against its seat when. the pressures on opposite
sides of the valve are equalized.,

If desired, a guard may be provided for the
valve 568 and its actuating arm 68, in the. form
of a disk T4 which overlies the valve and arm
and is spaced from the bottom plate 42 of the
valve housing. This guard may be supported

plate 42 with an extension flange 15 around the

- opening 52 which is engaged by a central annular

flange 16 of the guard.

In assembling the parts of the cap the resment
disk 44, and the resilient disk 48 carrying the
valve housing #1, are dropped into the annular

‘skirt 38 and thereafter portions of the skirt are

pressed inwardly at a plurality of points to form

_retaining lugs 78, as shown in Fig. 4. These lugs

prevent the disks 44 and 48 from dropping out
of the member '36 and when the cap is detached
from the filler neck the disk 44 springs away
from the disk 48 and engages these lugs. While
the cap is detached from the neck the-engage-
ment of the disk 48 against the top wall of the
member 36 and the engagement of the disk 44
against the lugs 78 holds the various parts against
rattling while the cap is being handled. )

. If desired the depending skirt 38 of the outer
member 36 may also be provided at diametrically
opposed points with lateral projections 19 which
afford a good hand grip on the cap for rotatmg
the same on the filler neck. :

From the description of my improved ‘closure
device as it has thus far progressed, it will be
seen that when the device is connected to the
radiator tank 1, as by brazing or welding of the
internal annular -neck flange thereto, a desired
pressure condition can be maintained in the ra-
diator and loss of cooling fluid and anti-freeze
solution through the vent and overflow connec-
tion 32 will be substantially eliminated. By
maintaining a pressure in the radiator the boil-
ing temperature of the cooling fluid is raised and
the cooling range and capacity of the radiator
are considerably increased. Since the sealing of
the radiator to maintain a pressure therein pre-
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“from the valve housing by providing the bottom
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vents the escape of the cooling fluid in the form
of liquid or vapor, it will be seen that the supply
of cooling fluid will not become diminished dur-
ing operation of the engine and will require only
occasional attention or replenishment.

The maintaining of the initial supply of cool-
ing fluid is an important advanfage because it
eliminates the undesirable effects of ‘scale and
sediment accumulations which frequently result
from the replenishment of the supply of cooling
fluid by impure water. The maintaining of a
pressure in the radiator also results in another
important advantage in that the thermostatic
valve, which is now common in the cooling sys-
tems of internal combustion engines, can be set
at a value considerably higher than the ~usual
140° setting heretofore used without loss of al-
cohol or other anti-freeze which may be mixed
with the cooling fluid and. for increasing the
effectiveness and capacity of car heaters operated
from the cooling system.

The provision of means for temporarily pre-
venting bodily removal of the cap from the neck
during relative disconnecting movement con-
stitutes a very important part of my invention
because it furnishes a safety feature for the
protection of persons operating or servicing ve-
hicles . having sealed .cooling systems. This
safety feature may be in the form of stops 26
located adjacent the starting ends of thefgams
23, and as I have already stated, these stops are
engaged by the fingers 39 of the cap when the

. latter is rotated in’a direction to disengage the
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same from the neck. The engagement of the
fingers with these stops temporarily prevents re-
lease of the fingers through the recesses 24 and
prevents bodily removal of the cap from the
filler neck until the fingers have been forcibly
moved over the stops. When the cap has been
rotated sufficiently from its fully applied posi-

tion to bring the fingers 39 into engagement with -

the stops 26, the inner seal will be broken by
the release of sealing pressure of the bead 43
‘against the gasket 33. The release of this in-
ner seal allows vapor pressure in the radiator to

- pass into the intervening space 46 and to be re-

50
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lieved through the discharge opening 30. It will
be understood, however, that when the inner

seal is released by rotary movement of the fingers -

39 into engagement with the stops 26, the gas-
ket 50 is still pressed against the gasket seat 20
by the resilient disk 44 so as to maintam the
outer seal.

Under ordinary conditions of operation, the
release of the inner seal results in the vapor
pressure of the radiator {7 being released through
the discharge opening 30 before the fingers 39
are forced over the stops 26 and the outer seal
broken by bodily removal of the cap from the
filler neck. If, however, there is a substantial

- pressure in the radiator 1T the release of the

65
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inner seal by rotation of the fingers 39 info en-
gagement with the stops 28 allows the vapor
pressure to enter the intervening space 46 and,
acting against the relatively large area of the
resilient disk .44, causes the seal between the
gasket 50 and the seat 20 to be broken. This
results in a flow of heated vapor and cooling
fluid out between the filler neck and the skirf
flange 38 of the cap and at once causes the outer
member 36 to become very hot, such that the
operator who is opening the closure device will
quickly remove his hand from the cap. This
heating of the cap warns the operator that a
pressure condition exists in the radiator and

2,208,801

that the fingers 39 should. not be forced over

“lugs 26 as is necessary for bodily removal of the

cap from the filler neck. In a short period of
time the pressure in the radiator will be released
through the discharge opening 30 after which
the operator can safely remove the cap from the
filler neck.

it will be noted in respect to the neck member
15, that when the locking elements thereof are
in the form of external cams, as in this instance,

10

the passage of the neck is not obstructed as it -

would be if the locking elements were located
interiorly thereof. It will also be noted that
in addition to forming a gasket seat for an inner
seal the internal annular flange adjacent the
inner end of the neck provides a means for read-
ily connecting the neck with the top wall of the
radiator 17. - With this novel form- of construc-
tion the filler neck can be of relatively small di-
ameter and can be closed either by a cap of the
type which will seal the radiator opening and
overflow passage and afford sealed cooling, or
by the conventional and less expensive type of
cap which has been in general use heretofore
and which seals only the outer end of the filler
neck.

In Fig. 5 of the drawings I ha,ve shown an-
other closure device for the radiator of an en-
gine cooling system. This closure device is
generally similar in construction to the device
of Pigs. 1 and 2 and functions in the same man-~
ner to produce & sealed cooling ‘system. The
only important difference between the closure
device of Fig. 5 and that of Fig. 2 is in the loca-
tion and mounting of the .vacuum-relief valve.
In the closure device of Fig. 5 the vacuum-relief
valve 81 is located on the main valve 82 and
controls an opening 83 formed through the latter
centrally thereof. The main valve 82 is nor-
mally urged towards its seat 84 by a coiled com-
pression spring 85 and the auxiliary or vacuum-
relief valve 81 is normally urged toward seating
engagement with the lower face of the main
valve by-means of 3 tension spring 86. One end

-of this tension spring is connected with the valve

81 and its other end is connected with a bridge
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member 87 which is carried by the main valve

and disposed within the coiled spring 85.

For certain reasons it may be desirable to use
a cap on the filler neck 15 of the radiator of
such form that it does not completely seal, but
only bafiles, the overflow passage. The use of
a cap of this form may be found desirable for
various reasons, for example, its simpler and less
expensive construction or the reduced need for
sealed-cooling operation of vehicles in portions
of the country which are at a comparatively low
altitude above sea level and where the boiling
point of water is not materially less than 212°.F.

In Fig. 6 of the drawings I show a cap of this
type which can be applied to. the same filler
neck as would be used for sealed cooling, and
which will' effectively seal the outer end of the
neck and, at the same time, provide an effective
bafle for the vent and overflow passage of the
radiator. As shown in Fig. 6, this cap comprises
a cup-like sheet metal shell or outer member 90
having a transverse top wall and a depending
annular marginal skirt 91. The skirt is pro-
vided at two or more points around its lovyer
edge with inturned locking lugs or ﬁngers 192
adapted to cooperate with the external cam; of

70

the filler neck for releasably connecting the cap - ‘

thereto.. The cap is also provided with a -resil-

ient' disk 93 which is retained in the skirt of 18
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the outer member by the locking fingers 82, and
if desired, also by additional lugs formed there-.
on simflar to the lugs 18 of Fig. 4. The resilient -
- disk- 88 may be corrugated and is preferably
8 bowed or dished away from the top wall of the
outer member so that only its outer marginal
edge engages the top wall of the cap adjacent
the depending skirt 81 thereof. An annular
sealing gasket 94 formed of suitable material is
also retained in ‘the marginal skirt 9f of the
‘outer member and is adapted to be pressed
against the outer end of the filler neck by ‘the
resilient disk 93 when the cap is applied to the
neck and locked thereon. - \ .

Tor bafling the vent and overflow passage 30
of the filler neck 15 I provide the cap with a
hollow dome-like member 85 which extends in
depending relation substantially centrally thereof
and is carried by the resilient disk 93. . The dome-
like hollow member 95 may be. similar to or
identical with the dome-like member 41 which
forms the valve housing of the cap illustrated
in Fig. 2, and may be disposed with the flat por-
tion 96 of the top thereof in engagement with
the central plate section 81 of the resilient disk
93. The member 95 may be connected with the.
resilient. disk, as by means of the rivet 98. This .
rivet also serves to hold in place a cup-like bear-
ing member 99 which is disposed between the
central plate section 97 of the resilient disk and
the top wall of the outér member 80. The rivet
preferably does not grip the members through
which it extends, but permits the outer cap mem-
ber and the disk-93 to rotate relative to the hollow
baifle member 95. The lower end of the dome-
shaped bafle member 95 is preferably provided
with a transverse plate 100 which is connected
therewith by an annular bead 101 and which has
a central opening 102. '

‘When the cap is applied to the filler neck {5
of the radiator 17 the gasket 94 seals the outer
end of the neck and the annular bead {01 seal-
ingly engages the gasket 33 adjacent the inner
end of the neck. The central opening 102 of the
plate 100 connects the radiator with the hollow
interior or chamber of the bafle member 95 and
one or more openings {03 formed in the latter
member connect the chamber thereof with the
passage of the filler neck above the gasket 33.
Thus if a pressure condition is created in the
radiator {1 by the generation of vapor or by the
expansion of the cooling liquid, vapor or liquid
can pass through the opening 102 into the bafile

" chamber and then through the opening 103 to
88 the discharge or overflow opening of the neck.
Because of the bafled and circuitous passage thus
provided it will be seen that fluid wiil not be
readily splashed out of the radiator and lost
through the overflow passage.

Instead of providing the bearing member 99 in
the form of a separate part, it may be desirable
. to construet this bearing member as an integral

part- 105 of the resilient disk 83’, as illustrated
in Fig. 7. ‘ i ‘

In Figs. 8 to 11 inclusive I have shown another
closure device adapted to be used on the radiator
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of a vehicle cooling system to produce a sealed-

_cooling effect. . This closure device is generally
similar to the closure device of Pigs. 2 and 5 in
that it provides inher and outer seals, has main
and auxiliary pressure and vacuum relief valves,
and embodies a safety feature for preventing
‘bodily removal of the cap from the filler neck
until after the inner. seal has been released.

70

4 As shown in Figs. 8, 10 and 11 the filler neck. .

.provide ‘an intervening space 126 between the 33

‘and 138. - The main valve 132 is contained in the

5

108 of this closure device may have an internal
annular flange 189 adjacent its inner end form-
ing a seat for a sedling gasket 110 and providing
an available means for connection with the tank
of the radiator |11, At its outer end the neck g

is provided with an outturned flange 112 which ‘
carries & pair of depending arcuate flange-like
members 113. These depending members §13 are
provided at their lower edge with a cam surface
114 and are spaced apart to provide recesses or
openings 115 in the flange 112 affording access
to the cam surfaces:. The depending arcuate
‘members (13 may also be provided with lugs 116

-which “form stops  adjacent the high ends of

the,cam surfaces. . .

The closure .cap itself may comprise outer and
inner members {18 and 119 which are connected
together and provide a valve chamber 120 there-
between. The outer member is provided with a
depending annular marginal skirt 121 which car-
ries inturned locking lugs or fingers 122 for en-
gagement with the cam surfaces 14 of the filler
neck. The inner member 119 may be of sub-
stantially ‘cup-like form and may be held with
its open end against. the cap member {18 by o5
means of screws 123 extending through an ex- ’
ternal flange or lip 24 of the cup.. Adjacent its
upper end the cup-like inner member |19 has &
wall portion 125 of a size and shape to snugly
engage in and fill the passage of the neck 108 so g,
as to provide a seal adjacent the outer end of
the neck when the cap is applied thereto. In-
wardly of the sealing portion (25 the cup-like
member. 119 is of reduced cross section so as to
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cap and the wall of the neck. This intervening
space is connected with the chamber 120 of the
cap by an opening 127 of the member (19 and is
also connected with the atmosphere through the
vent and overflow opening . 128 of -the filler neck.
 The cup-like inner member 119 is of a length
such that when the cap is applied to the filler
neck the bottom wall 130 of this member will
engage and press against the sealing gasket {10 .
to provide the inner seal. The cap may be pro-
vided with a pair of bowed acurately exfending
springs 131 which are retained in place by the
'screws 123 and which engage the flange 112 at the
outer end of the filler neck when -the cap is -
applied thereto. These springs act to hold the .,
locking fingers 22 of the cap firmly against the :
cam surfaces { {4 of the neck. .
. For controlling the flow of fluid out of or into
the radiator through the cap I provide main and
auxiliary pressure and vacuum relief valves 132

'S

0

o
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chamber 120 of the cap and under the action of
a coiled compression spring (34 normally closes
the opening 135 of the transverse bottom wall
130. This coiled spring may be centered with
respect to the axis of the opening 135 by engage-
ment with a depending boss 134e of the outer
member 118. The vacuum-relief valve 133 con-
trols an opening (36 of the main valve and is
normally held in position to close this opening
by means of a tension spring 137. )
As mentioned above, this closure device. also
embodies a safety feature which temporarily pre-
vents bodily removal of the cap from the neck
opening until after the inner seal has been re- yg
leased. This feature consists in providing means
for temporarily limiting the unlocking rotary
movement of the cap and which may be in the
form of a shoulder 138 and a notch 138a formed
on each of the arcuate members 113 of the filler g5

L.
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neck. When the cap is being removed from the
filler neck the rotary movement applied thereto
moves the locking fingers 122 away from the stops
‘116 and into the notch 138a to engage the shoul-
der 138 whereupon the rotary movement is tem-
porarily arrested. When the locking fingers 122

" have engaged the shoulders {38 the inner seal at
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the gasket 110 will have been released and pres-
sure in the radiator 111 will be relieved through
the vent and overflow opening (28. While this

is taking place the outer seal formed by the wall -

portion 125 will be maintained and will not- be
broken until the operator disengages the fingers
§22 from the shoulders §38 and rotates the cap
further in a direction to disengage the fingers
from the cam surfaces {14,

I have already mentioned certain important
advantages which are obtained in a cooling sys-
tem which is sealed or baffled by my improved clo-

sure device but, in addition, it will be understood

that further advantages are attained in some
cooling systems by the elimination of air being
drawn into the cooling system on the suction
side of the water pump and the presence of
which tends to réduce the boiling temperature
of the cooling fluid. It will also be seen that by
maintaining a pressure in the radiator the sea
level boiling temperature may be raised, for ex-
ample, to 227° F. where filve pounds pressure is
used, thus providing an additional cooling mar-
gin which greatly increases the efficiency and
capacity of the cooling system even in hot sum-
mer weather,

While I have illustrated and described the clo-
sure devices of my invention in a somewhat de-
tailed manner it will be understood, of course,
that I do not wish to be limited to the precise
details of construction and arrangements of
parts illustrated and destribed, but regard my
invention as including such changes and modi-
fications as do not involve a departure from the
spirit of the invention and the scope of the ap-
pended claims.

"Having thus described my invention I claim:

-1. In a filler neck and closure combination for

engine cooling systems, a receptacle, a neck hav- -

ing at one end an integral inturned flange and
at its other end an outwardly and downwardly
formed flange providing a sealing  surface and
cam portions adjacent thereto, a vent opening

through a wall of said neck, a closure for said -
neck having a depending skirt with fingers adapt-

ed to engage said cam portions, a sealing ele-
ment within said closure adapted to cooperate
with said sealing surface, and a hollow dome-
shaped meémber depending from said closure for
cooperation with said inturned flange and adapt-
ed to form a baffle between said receptacle and
said vent opening.

2. In a closure device the combination of a .

tubular neck havmg locking elements adjacent
its outer end and an internal annular sealing
surface spaced from said end, a cap having lock-
ing elements adapted for releasable engagement
with the locking elements of the neck, a resilient
disk retained in said cap, and a member carried

by sald disk and adapted to be yieldingly pressed ~.tubular neck having axially spaced outer and in-

thereby against said sealing surface, said mem-

" ber having a pivotal connection with the disk

70

substantially centrally thereof to permit rota-
tion of the cap and disk relative to said member

- while the latter engages said sealing surface.

(]

3. In a closure device the combination of =z
filler neck having locking means adjacent its
outer end and an internal annular sealing sur-
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face axially inward from.said outer end, means
providing a discharge connection leading from
the neck between said outer end and said inter-
nal sealing surface, a cap adapted to be applied
to said neck and having locking means adapted
to cooperate with the locking means of the neck,

a hollow member adapted to extend into the

neck to engage said internal sealing surface and
having openings for connecting the interior
thereof with the neck passage on opposite sides
of said sealing surface, and a resilient disk pro-
viding a connection between said cap and said

. hollow member and operable to press the latter

against said internal sealing surface, .
4. In a closure device the combination of a
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filler neck having locking means adjacent its

outer end and an internal annular sealing sur-
face axially inward from said outer end, means
providing a discharge connection leading from
the neck between said outer end and said in-
ternal sealing surface, a cap adapted to be ap-
plied to said neck and having locking means
adapted to cooperate with the locking means of
the neck for releasably connecting the same upon
relative movement therebetween, a hollow mem-
ber adapted to extend into the neck and engage
said sealing surface with a space between such
member and the wall of the neck, said member
having an opening connecting the interior there-
of with said space, a spring disk providing a con-
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nection between said hollow member and the .

cap and operable to press the hollow member
against said sealing surface, and means effective
during disengaging movement to temporarily pre-
vent bodily removal of the cap from the neck
after disengagement of .said hollow member
from said sealing surface,

5. In an engine cooling system s receptacle,
a filler neck for said receptacle having a sealing
surface and cam sections adjacent its outer end
and a second sealing surface adjacent its inner
end, a vent passage, and a closure for said neck

. including pressure control valves and a part en-

gageable with said second sealing surface, each

‘cam section having two lift portions one to at-

tach the closure to the neck and a second to ef-
fect a seal at said second sealing surface.

6. In an engine cooling system a receptacle, a
filler neck for said receptacle provided with an
inturned bottom flange, a closure for said neck,
a valve housing depending from said closure
in the form of an open sheet metal cup, and a
plate having an annular bead connecting the
same to the open end of said valve housing, said
plate adapted to cooperate in sealing relation
with said neck flange and provided with a valve
seating surface.

7. In a closure for cooling systems, a filler neck
provided with an inturned bottom flange and an
outwardly turned top flange, a cap adapted to
be applied to the neck, a valve housing depend-
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ing from ‘'said cap, and two spring elements be-

tween said cap and valve housing, one to effect
-a seal on the top neck flange and the second to

effect a seal on the bottom neck flange.
8. In a closure device the combination of a

ner annular sealing surfaces, a cap adapted to
be releasably connected with the neck and hav-
ing a disk part and a hollow part adapted to be

.pressed respectively against said outer and in-

ner sealing surfaces when the cap is applied to
the neck, said hollow part having an opening in
the lower portion thereof, and a spring- pressed
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relief-valve in said hollow part normally closing.

- said opening.
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9. In a closure. device the combmatlon of a
tubular neck having axially spaced outer and
inner annular sealing surfaces, a cap adapted to
be releasably connected with the neck and hav-
ing a disk part and a hollow part. adapted to be
pressed respectively against said. outer and in-
ner sealing surfaces when the cap is applied to
the neck, said hollow part having an opening in
the lower portion thereof, a spring-pressed relief-
valve in said hollow part normally closing said
opening, and means providing a second spring-
pressed relief-valve adapted to open in the op-
posite direction. .

10. In a closure device, a filler neck compris-
ing a tubular member having an out-turned
flange providing an annular sealing surface and
having arcuate portions depending outwardly of
said sealing surface, said depending arcuate
portions having cam elements thereon and being
spaced. apart to provide recesses affording ac-
cess to the cam elements, said arcuate portions
also having stops thereon adjacent one end of
the cam elements and surmountable stops adja-
cent the other end of the cam elements.

11. In a closure device the combination of a
tubular neck having axially spaced outer and in-
ner annular sealing surfaces, a cap adapted to be
releasably connected with the neck and having

a disk part and a hollow part adapted to be -

bressed respectively against said outer and inner
sealing surfaces when the cap is applied to the

neck, said hollow part being mounted for swivel-

ing movement relative to the cap and having an
opening in the lower portion thereof, and a
spring-pressed relief-valve in said hollow part
normally closing said opening.

12. In a closed pressure system, a vented filler
spout, a pressure operated valve closing the spout
on one side of the vent, a removable cap closing
the spout on the other side of the vent, means
Jjoining the valve to the cap for removal as a unit
therewith and a detachable connection between
the spout and cap comprising camming abut-
ments on the spout and cap, respectively, engage-
able upon relative rotation of the cap and a safety
stop on one of said abutments for engagement
with the other abutment to position the parts
with the spout closed by the cap and opened
by the valve, -

13. In a device of the character described, a
spout cap, a cage seating a pressure operated

valve and being adapted for seating engagement.

with a spout to close the same, and a pivotal
connection between the cap and cage.

14. In a pressure system, a filler spout having
a pair of spaced seats, a system vent communi-
cating with the spout intermediate said seats, a
removable cap having camming engagement with
the spout to draw the same downwardly upon ro-
tation in one direction, a stop to resist reverse ro-
tation of the cap at a predetermined relative po-
sition, a valve cage carried by the cap to extend
within the spout for engagement with the inner-

‘most seat when the cap is rotated beyond said

stop, a pressure relief valve within said cage
and a pressure sealing member carried by the cap
and engaging the outermost seal in all relative in-
terengaged positions of the cap and spout.
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15. In a pressure system, a filler spout, a re-
movable cap therefor, interengaging camming
abutments on the spout and cap, respectively, to
draw the cap downwardly upon relative rotation,
a stop associated with the camming abutments
near the outer limit of reverse relative rotation,
an overflow pipe leading from the spout below the
cap, an overflow closure device carried by the cap
for seating on the spout below the overflow pipe
when the cap is drawn down and unseating when

the cap is reversely rotated to a position wherein

the stop resists cap removal.

16. In a closed cooling system for engines, a
filler spout having an overflow pipe associated
therewith, a spout closure cap, a bayonet type
connection between the cap and spout including
a camming member having a pair of spaced seats
and a locking member engageable with either seat
to retain the cap on the spout, and an overflow
pipe valve adapted to be closed when said locking
member is in engagement with one of said seats
and to be opened when the locking member en-
gages the other seat.

17. Radiator filler and closure structure, in-
cluding a vented filler spout having an internal
seat, a removable closure cap rotatable on the
spout to and from closed position, a valve cage
adapted to engage said internal seat to seal the
spout, a pressure actuated valve operatively
housed within said cage and swivel means con-
necting the cage and cap for relative movement
during cap rotation.

. 18. In a pressure cooling system, a valve cage
assemb]y comprising a cupped casing, a valve
seating spring enclosed within the casing in bear-
ing engagement with the base of the casing, an
outwardly opening valve acting against said
spring, an inwardly opening valve seated over an
opening in the first mentioned valve, a spring

‘seating the inwardly opening valve, and a closure

plate for the open end of the casing to retain
the valves and springs therein and to seat the
first mentioned valve and the last mentioned
spring.

19. In a device of the character described, a
filler spout having a vent and spaced seats on
opposite sides of the vent, a closure assembly
including a valve seating cage to engage one of
said seats, a flexible diaphragm for peripheral
engagement with the other seat, means detach-

- ably securing the assembly on the spout and hav-

ing spaced stations for selective engagement, at
one of which the cage is seated and at the other
of which the cage is unseated without complete
detachment of said means from the spout and
means out of engagement with the diaphragm at
the first mentioned station but abutting the di-
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aphragm to unseat the same at the next men-

tioned station.

20. In a closure device for an engine cooling
system, a cap member, a hollow valve cage de-
pending from said cap member and provided with
a seat, and a spring seated valve structure housed
in said cage and movable relative thereto for the
relief of pressure, said valve structure comprising
a sealing portion engageable with said seat and
portions extending laterally beyond the sealing
portion for guiding engagement with the cage.

ARTHUR L. SWANK.
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