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This invention relates to an improved bung or
closure for receptacles such as drums, cans, and
the like and is a continuation-in-part of my ap-

~ plication Serial No. 583,596, filed March 19, 1945,
now Patent Number 2,417,703.

One of the objects of the invention is to pro-
vide a bung or closure for receptacles that will
prevent leakage of liquid from the receptacle.

Another object of the invention is to provide a

“bung or closure that can be easily applied to an
opening in a receptacle and can be easily re-
moved therefrom.

* still another object of the invention is to pro-
vide a closure of sufficiently great structural
strength to withstand usage to which receptacles
equipped therewith are subjected.

A further object of the invention is to provide
a closure which does not destroy or render un-

~useable the gasket customarily used in conjunc-

" tion with a removable closure.

A further object of the invention is to provide
a closure, the function of which is not impaired
by the accumulation of dirt particles between the
parts thereof.

Other objects of the invention will hecome
manifest from the following description and
drawing of which

Figure 1 is a plan view looking at the top of
one form of my closure;

Figure 2 is a vertical cross-sectional view of
_ the closure taken on the line 2—2 of Figure 1,
showing the manner in which the parts of the
closure are assembled together prior to welding;

Pigure 3 is a vertical cross-sectional view of

the closure taken on the line 2—2 of Figure 1, ¢

showing the closure with the parts welded to-
gether in the finished closure;

Figure 4 is a plan view looking at the top of a
slightly modified form of closure in accordance
with my invention;

PFigure 5 is a vertical cross-sectional view on
the line 3—3 of Figure 4, showing the closure
when screwed into the bung hole of a container
in operative position.
) Referring to the drawings, particularly to ¥ig-

ures 1 to 3, the numeral { indicates a spring plate
having a circular periphery 2 and a gentle curva-
ture with the upper face thereof convex and the
lower face thereof concave. The spring plate |
is of sufficient thickness to withstand deflection

unless a considerable pressure is applied to the
outer edge thereof. I have found that a plate

which requires a tightening torque of 25 to 60
“pounds to bring the plate to ifs fully deflected

position is satisfactory. A closure of the size:

<

10

15

20

25

30.

40

45

50

55

2

"shown and described with a three inch diameter

spring plate will fit a standard fifty-five gallon
gteel drum. In a closure of this size, I prefer a
plate having a thickness of about .0375 inch (20
gauge). It is apparent that the thickness of the
spring plate may vary from this figure depending

"on whether a plate requiring greater or lesser

torque to bring the closure into fully closed posi-
tion is desired. For a .closure having a spring
plate of three inch diameter, I have found where

‘the spring has a curvature such that it forms a

seetion of the surface of a sphere having a radius
of nine inches, satisfactory results are obtained.
Tt will be understood, however, that the curvature
of the plate may be greater or lesser than nine
inches, and that the tightening torque will vary
as a function of the curvature of the plate.

Although I have shown and described a plate
which is the section of the surface of a sphere,
it will be understood that a plate of somewhat
different configuration as, for example, one which
is frustro-conical in shape with a substantially
circular edge may be used with satisfactory re-
sults.

Fixed to the top side of the plate adjacent their
centers is a nut 3 which in the form of the
closure shown in Pigures 1 to 3, has a hexagonal
periphery 4 and in Figures 4 and 5, has an
octagonal periphery 8. The center portion 6 of
the nut is formed with a slightly depressed cir-
cular ring 1 to form a surface for projection
welding the nut to the top of the spring plate 1.
The under surface of the portion 6 conforms close-
1y to the contour of the upper surface of plate 1.
The outer portion of the nut 3 is formed with an
annular raised channel 8 open at the bottom for
a, purpose to be hereinafter described. The outer
lower edge on lip 9 of the nut 3 is slightly lower
than the middle bottom surface it of the nut 3.
The nut 3 can be made by stamping a metal blank
into the shape shown and described.

A screw plug 18 having a circular periphery, is
fastened to the lower surface of the spring plate
{ adjacent the centers thereof and is formed with
a circular slightly raised projection 15 on the top
thereof which projection is adapted to register
with the projection 5 of the nut 3. The purpose
of the circular projection 15 is to permit the screw
plug 13 to be projection welded to the bottom of
the spring plate . The top surface 16 of the
plug 13 has a curvature generally conforming to
the curvature of the under surface of plate-i.
The plug is formed with an outside thread 17
along the sides thereof, to enable it to be screwed
into -a threaded bung hole. Although I have
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shown a threaded plug, the plug may be of other
well-known types which are adapted to fit into
a hole and be pulled to a tight position by turn-
ing motion.

When the plate {, nut 3, and plug 13 are pro-
jection welded, they form a unitary structure as
shown in Figures 3 and 5, with the plate i lying
snugly on the top of the plug {3 and the bottom
center surface of the end 3 lying on the top center
of the plate'l. ‘As‘shown in the drawing:the. cir-
cumference 6f the plate‘l is greater than*the-cir-
cumierence of the plug 18 in order to provide a
surface under which a gasket 19 (Figure 5) can
be held when the plug is in operative position. .In
a closure having a plate with a diameter of three
inches, the circumference of the plug may:be:ap-
proximately 2%’ to 2%'"’,.thereby.providing: an
annular portion of the plate extending radially
Irom approximately % to &% of an ineh!beyond
the lateral side of the :plus.

- ‘Inithe preferred:form:of my:invention, the.nut
+has a periphery smalier-than the.periphery:of
stheispring plate-in: order to permit -visible-.ab-
iservation: of: the-nut:when- in..operative position

sand ~determine whether :the :plate ;is - pulled.up -

ssnugly-againstithe:lower edge of -the nut. :It.is
wimportant that thelip:of the:nut be adjacent the
~periphery -of "the. plate -in rorder.to-prevent ithe
wplate from-:going-over.center when the .closure

+isipulled: tightly-in operative position. :As. shown .

sinrthe:drawings, .the distance -between .the oppoe-

=site:sides:of the hexagonal.or-octagonal.nit.used
in-conneetion ;with- a -plate-having .a. circumfer-

enee:of. three: inches, is:approximately 2%,’.

:1t 4s impertant.that.the lower .outer-edge:9.0f .

+the nut- be: slightly: below: the:top.center point-21

of theplate I so that.when-the.spring.is.pulled
=Up-in- operative. position,-the.spring.plate:never
Quite.reaches dead.center. This.structure insures

sthat- the. tension.of . the .spring,will. alwaysibe ex- ..

~erted -against- the.gasket. 19.and .keep the.closure
+tight when. in operative.-position.
-I-have found.that when.the. lip or.lower.outer
edge 9 of the nut is approximately 002 ‘t0...007
~of ~an.inch below the -top-.center. of .the.spring
+plate, the-clasure..operates satisfactorily.
-In.order to.prevent the possibility.of the. closure
~failing to funetion.properly.because .of accumila~
~4ion. of :dirt between the top.of the. spring. plate |

~and-the hottom-of :the. nut .3, the.nut.is. formed :

-with :an . annular - channel .8 béetween “1ip 9 :and
:center portion.8.of.the nut 3. “Particles 6f.dirt
which .accumulate under .the .nut .Wwhich ~might
wedge hetween fhe lower. surface.6f the nut.and

-top.surface of the.plate.and.prevent the end from .
-heing fightened. to.its fully. tloseéd_ position if the ~

simder.surface:of the.nut were.substantiallyiﬂét,
~arerable.to.lodge.in the.channél.8 and ‘do not
sinterfere with.the tightening of.the closure.

- -The.plug -13.may.have radial. ribs (not.shown)
"extending along.the hottom.surface 23 from: the
~center .to the ;lateral side.in:order .to. reinforce
~and strengthen-the. plug. ‘

«The nut- 3-and.the.plug.13:are made. from sif-

~ficiently. heavy.stack. so.that.they .will . withstand .

-the.torgque-to.which the.:clesure is.siibjected in
~.opening .and :¢losing -the :closure :and _shoek ‘to
~which-it-is..subjected. -:In.a:closure.of .the. size
=-hereinbefore described and.shown.in.the draw-
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1 to 3, the diameter of the central circular portion
6 of the nut 3 is 1Y inches. In the closure shown
in Figures 4 and 5, the portion 6 is in the form
of a square with each side having a length of
approximately 1% inches.

As shown in Figure 5, the closure is adapted to

be screwed into a threaded opening 27 of a bar-
rel, can or other container with a suitable gasket
18 plated between the top of the container and
:the “outer . portion of :the plate 1. A :suitable
wrench can be-applied to-the periphery of the
nut & to turn the closure until the upper face of
ithe plate abuts the lip 9 of the nut. At this point,
the torque required to turn the nut increases
“greatly, thereby indicating that the closure is in
<closed sposition. Whether or not the closure is
in. fully . closed position can also be visually ob-
“served.

~Although any type of commercial gasket stuch
as those made of cork:and synthetic rubber, or
.plain _synthetic .rubber work -satisfactorily -with
-my ¢losure, I prefer:to use.a.hard type.gasket
such. as aShestos fiber impregnated with graphite
-Since.gaskets of.this type do not deteiiorate over
“long periods of time when used .in.conjunction
with my closure, '

-It-will be apparent that nuts having [different
Shapes from those shown.and.described. may.be
~used .as. a, part.of the closure, so'long-.as. they
-provide.a surface to which.a wrench can be.ap-
plied. for opening.and closing the closure, -and
so long as a hottom surface is. provided against
which the spring plate can abut in operative:po-~
-sition. to. prevent the. plate from going over dead
.center. It.will also be apparent that .the pe-
riphery of the nut can be greater or less with re-
-lation to the periphery .of.the spring plate than
shown and describéd. A closure in accordsnce
with my invention will function satisfactorily if
the lip'8 extends out to substantially the. periph-
ery of the plate.l. As previously pointed out, the
~Dberiphery of the nut 3 should not be so small as
to permit ‘the. plate to.go over .dead center.when
pressure is applied-to the under otter edge por-
tion thereof.

"The plug 13.may .also.be larger or smaller with
‘relation to the periphery of the plate.than shown
and .described, depending on “the width ‘¢f* the
‘gasket it is desired to use in connection with' the
closure .and. the size of the bung hole’ in “whith
.the closure is to be fitted.

-Although I prefer to-weld the cap, nut and-plug
“together in a unitary structure, the ¢losure may
‘be formed in other ways, as for example, “by
“fiveting.

“Where larger or ‘smaller closures than those
shown'and described are to be made, I.préferito
-keep the. relationship between ‘the ‘parts ‘s to
"size, approximately. the same as those_previously
described, although this relationship may he:de-
.parted from without losing the benéfits 6f the
Jinvention.

‘The spring plate { must be made 6f a material
“having a high degree of elasticity such-as spring
Steel. I prefer to make the.entire .closure “of
:steel, although.the portions of the.closure ather
“than the spring plate may be made of other mét-
‘als.or. materials, such as brass or blastic-posses-
- sing-sufficient.strength to.prevent breakage dur-

-ings, 12 gauge .steel. having 4 .thickness .of..109 70 -ing opening and closing .or.during shipping.of the

~inch,-will-be satisfactory. The circumference.of
ithe weld. on.the closure.described and:shown.is %
rinch. - The:distance. from the.lip:or outer.lower
~edge-8 of thenut:3:to:the:top thereof istapproxi-

.receptacle.or .container. to .which .the closure.is
:applied.

It is:claimed: :

=1.-A.clesure ;comprising :a:plug .adapted.to zbe

swmately-¥uinch. In.the closuresshewnrin:Figures 78 stightened. in. an.epening- of-a container.by: turn-

il (42
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ing motion, a spring plate and a nut all fastened
together as a unit adjacent the centers thereof
in face contacting relation with the plate be-
tween said plug and nut, the peripheral unfas-
tened portion of the plate being normally in
spaced relation to the nut throughout the pe-
ripheral portion of the nut, said spring plate
having a circular periphery extending beyond the
periphery of said plug to provide a surface under
which a gasket can be accommodated, the pe-
ripheral portion of said plate sloping away from
the nut toward said plug, said nut having a lower
edge portion, extending below the center of the
upper face of said plate, adapted to contact said
plate in operative position as a result. of said
plate being flexed toward said lower edge of said
nut, said nut also having an annular inverted
channel adjacent said edge, the relation between
the peripheral portion of said plate and said low-
er edge portion of said nut being such as to pre-
vent said plate from going over center when in
operative position.

2. A closure in accordance with claim 1 in
which said edge portion of said nut is adjacent
to but spaced inwardly from the periphery of
said plate and said annular channel is imme-
diately adjacent to said edge portion.
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3. A closure in accordance with claim 1 in
which the spring plate is a solid area portion of
the surface of a sphere and the nut has a multi-
sided periphery.

4. A closure in accordance with claim 1 in
which the plate and nut are welded together a
short distance from the centers thereof and said
channel is formed between said weld and said
edge portion immediately adjacent the latter.

5. A closure in accordance with claim 1 in
which said nut has a center portion below the
top of said channel and which is adapted to lie
snugly on the upper middle surface of and be
rigidly fastened to said plate, said channel being
formed between and immediately adjacent said
center and said edge portions.

THOMAS H. RISK.
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