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3,118,561
CAPPING MEANS
Richard M. Klaus, Cincinnati, Ghio, assignor to Dover
Corporation, Cincinnati, Ohio, a corporation of Dela-

ware
Filed June 18, 1962, Ser. No. 203,626
11 Claims. (Cl 226—55)

The present inveation relates to closures and, more
particularly, to improved capping means for pipes or fill
ports of storage tanks and the like.

Because of the difficulty of effecting adequate clean-
ing operations in connection with underground storage
tanks, it is important to prevent the entry of contaminants
such as water, dirt or other matter foreign to the material
stored therein. Since the fill pipes of underground storage
tanks are normazlly located at relatively low points and
because of the possibility of flooding or seepage of foreign
liquids, it is desirabie that a liguid in tight type of closure
be provided. It is equally desirable to provide a dust-
tight type of closure. Heretofore, threaded fill pipes
and caps, as well as gasketed type of caps have been
employed for such purposes.

Experience has shown that certain disadvantages are
encountered with either of these types of closure means.
For example, the fill pipe for an underground storage
tank may be of 3 or 4" size thereby requiring a sizable
pipe wrench in order to properly make or remove the
closure. However, the space adjacent such fill pipes is
always extremely limited, thereby rendering the use of
such wrenches difficult if not impossible.

In the case of a gasketed type of cap, it has been
found that after such caps have been installed for rela-
tively long periods of time, there is a pronounced
tendency for the cap and gasket to become stuck to the
pipe which requires considerable prying action in order
to effect removal. As noted heretofore, this is very diffi-
cult to achieve within the limited space available. Ac-
cordingly, it is an object of the invention to provide
means for obviating such difficulties.

Another object of the invention is to provide an im-
proved capping means of simple construction which is
sturdy and reliable and yet is inexpensive to manufacture.

A further object is to provide improved capping means
which can be readily installed or removed by hand and
which does not require the use of tools or other equip-
ment.

A further object of the invention is in the provision
of an improved capping means having a readily accessible
single lever which performs the dual functions of effect-
ing closure and locking of the capping means in closed
position and also functions as a prying means to effect
removal of the capping means.

Other cbjects and advantages will be apparent to those
skilled in the art from a consideration of the following
description taken in connection with the accompanying
drawings in which:

FIG. 1 is a view of capping means embodying the
present invention.

FIG. 2 is a plan view of the capping means of FIG. 1.

FIG. 3 is a section view taken along the section line
3—3 of FIG. 2 with the lever illustrated in one position
by phantom iines.

FIG. 4 is a sectional view taken along the section line
4—4 of FIG. 2 and showing the lever in another position.

FIG. 5 is a perspective view of the capping means of
FIG. 1 in closed position.

FIGS. 6, 7 and 8 are further sectional views of the
capping means illustrating various stages in the process
of opening or closing the cap.

Referring now to the drawings, a hollow fitting 1 is
provided for the purpose of connecting the capping means
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of this invention to a pipe or storage tank opening to be
capped. As illustrated in the drawings, the fitting is of
generally cylindrical configuration and may be made of
any suitable material depending upon the type of liquid
or fluid to which it may be subjected. Connection to the
Pbipe or opening to be capped is effected by any convenient
type of connecting means such as a threaded type of
fastening 2. If desired, the lower portion of fitting 1
may be provided with an annular rim 3 having a plurality
of flattered areas 4 for engagement by a suitable tool or
wrench.

Above the internally threaded portion 2, the interior
surface of the fitting angles inwardly and upwardly, as
at 5, to an unthreaded surface 6. The outer surface 7
is provided with an annular groove or depression 8
which serves as a cam surface as noted more particu-
larly hereinafter.

The upper edge of fitting 1, indicated generally at 9,
is suitably configured to form a seat for a resilient gasket
106 carried by a cap 14. For example, the seat may com-
prise an annular flat surface 11, an annular inwardly
sloping surface 12, and an annular outwardly sloping sur-
face 13.

As iilustrated in the drawings, gasket 1@ is of circular
configuration and rectangular cross-section to conform
with the configuration of upper edge 9 of fitting 1. Any
suitable resilient gasket material such as rubber chloro-
prene or the like, dependent upon the kind of fluid or
liquid to which the gasket may be subjected, can be
employed.

The outside diameter of cap 14 is somewhat greater
than that of the upper edge 9 of fitting 1 so that the
gasket may be retained by the cap and at the same time
engage upper surface 9 as illustrated in the drawings.
The upper portion of cap 14 is of dished construction
comprising an annular flat portion 15 and a flat bottom
16 connected to the annular flat portion by wall 17 to
form a central depression 18 the purpose of which will
become apparent as the description proceeds.

As noted heretofore, gasket 18 is carried by cap 14 and
is retained therein. This is accomplished by the provision
of a downwardly depending outer edge 19 having an in-
wardly extending rim 28. If desired, an ontwardly extend-
ing member 21 having a perforation 22 may be provided
for the attachment of a chain or the like to prevent loss or
theft of the cap 14.

Means are provided for exerting pressure for forcing
fitting 2 and cap 14 together and for compressing gasket
10 when the cap is secured in place. This is accomplished
by the provision of a depending member or lug 23 which
extends downwardly from a portion of rim 28. The
lower portion of lug 23 extends inwardly beyond the in-
ner edge of rim 26 and has a slanted or angled surface 24
for engaging the upper edge portion of the annular de-
pression or groove 8.

Spaced lugs 25 and 2§ are connected to the outer edge
19 of the cap and are oppositely disposed relative to lug
23. Lugs 25 and 26 both extend downwardly from the
upper edge surface of cap 14; but lug 25 has an upward
extension 25a having a perforation 27 therein. Lug 25
is best shown in FIG. 4 and lug 26 is best illustrated in
FIG. 3. Lugs 25 and 26 have co-axially aligned perfora-
tions at their lower ends.

A lever 29 is pivotally mounted between lugs 25 and
26 by means of a pin or rivet 30 passing through the co-
axially aligned perforations provided in lugs 25, 26 and a
similar perforation provided in the lever. The lever 29
is generally of an L-shaped configuration with a relatively
long handle portion 31 and a relatively shorter portion
32. When the lever is in closed position, an abutment
portion 33 provided on the handle portion 31 engages the
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upper surface of cap 14 (best illustrated in FIG. 1) so
that the handle portion 31 is caused to remain sufficiently
elevated above the bottom of depression 18 to allow a
man’s hand and/or fingers to be inserted under the handle
portion 31.

In order that lever 29 may perform the dual functions
of prying and locking, the shorter portion is provided
with cam portions 34, 35 at its pivoted end. Cams 34
and 35 coact with the cam surface of the annular depres-
sion or groove 8 of fitting 1 as hereinafter described. iIf
desired, lever 28 may be provided with a perforation 36
which, when the lever is in closed position, is co-axiaily
aligned with the perforation 27 of lug 25, thereby per-
mitting the insertion of a locking device such as the hasp
37 of a padlock 38 (FIG. 1).

In the assembly and operation of the structure of the
invention, fitting 1 is first connected to the pipe or opening
to be capped. The sequence of steps and the method of
fastening cap 14 to fiiting 1 are best illustrated in FIGS.
6, 7, and 8. With lever 29 in open position, the cap 14
is placed on the upper edge 9 of fiiting 1. The slanted
or angled surface 24 of lug 23 is then engaged beneath
the rim-like portion of the fitting formed by the upper
edge of the annular depression or groove 8. The cap is
then rocked downwardly into place with gasket 13 in en-
gagement with the upper edge 9 throughout the entire
circumference thereof as is illustrated in FIG. 7. There-
after, lever 29 is advanced toward the closed position illus-
trated in FIG. 7 until cam 34 begins to coact with the
upper edge of the annular depression or groove 8. When
this occurs, and as lever 29 continues to move toward
closed position, the co-action of cam 34 with the surface
of annuiar depression or groove 8 is in such a way as to
force the cap downwardly against the compression of
gasket 13.  As lever 29 coatinues to move toward closed
position, cam 34 enters into the depression or groove &
until the lever reaches the closed position as shown in
FIG. 8. When lever 29 is in closed position, the cap 14 is
tightly secured to fitting 1 with gasket 13 seating in com-
pressed condition on the upper edge 9 thereof. The com-
pression force exerted on the gasket is substantially uni-
form because cam 34 is oppositely disposed relative (o
lug 23 and because of the co-action of the edge of the
annular groove or depression 8 with the slanted or angled
surface 24 and also with the then oppositely slanted sur-
face of cam 34.

The sequential steps concerning the opening of the
capping means are best shown in FIGS. 8, 7, 6, 3 and 4.
The depression 18 in the central portion of the cap per-
mits the handle portion 31 of lever 28 to be grasped,
while in closed position, by a bare or gloved hand.
Tever 29 is then raised to the opened position, indicated
in FIG. 6, thereby disengaging cam 34 from depression
8. Frequently, there is no sticking of the cap or gasket
to fitting 1 and in such instances, the cap may be raised to
the position shown in FIG. 1, following which lug 23 may
be disengaged and the cap removed.

In the event that either the cap or gasket tends to stick
to fitting 1, lever 29 is moved further in the unlocking
direction to the position indicated by the phantom lines
in FIG. 3. In such position, cam 35 will engage the
Jower edge of the groove or depression 8 and, as the lever
continues to rotate in a clockwise direction (FIG. 3),
cam 35 forces cap 14 upwardly, uliimately freeing it
(FIG. 4). Lever 29 is then returned to the position illus-
trated in FIG. 6, following which the cap is removed as
indicated above. 1t will be noted that the cap, in any
orientation with respect to the fitting, may be fastened to
or removed therefrom in the ways described above, since
fitting 1 and the annular depression 8 are of umiform
cross section and configuration throughout the entire cir-
cumference of the fitting.

While a particular embodiment of the invention has
heen illusirated and described, it will be obvious to those
skilied in the art that various changes and modifications
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4
may be made without departing from the invention, and
it is intended in the appended claims to cover all such
changes and modifications that fall within the true spirit
and scope of the invention.

What is claimed is:

1. In a structure of the class described, a hollow fitting,
a gasketed cap for said fitting, inter-engagement means
at one side of said cap for hoiding said cap to said fitting,
and releasable means at the other side of said cap for
holding said cap to said fittings, said releasable means
comprising a lever, ears on said cap to which said lever
is pivoted at one end, cam means on said lever together
with cam means on said fitting, both said cam means co-
acting when said lever is in one position to hold said cap
means to said fitting and both said cam msans coacting
when said lever is in another position to exert an upward
prying force on said cap, said cap having a central de-
pression, said lever when in said first mentioned position
extending across said depression so as to provide sufficient
space to permit insertion of the fingers of an operator
between the lever and the bottom of said depression said
lever being L-shaped, said cam means on the lever com-
prising a pair of cams located on opposite sides of the
pivoted end of said lever, the cam means on said fitting
comprising an annular groove, said lever having a first
position in which one of said cams coacts with said an-
nular groove to hold the cap closed, a second position in
which both of the lever cams are disengaged from said
groove permitting removal of the cap, and a third position
in which said second lever cam coacts with said groove
to accomplish said prying force.

2. A closure device comprising a fitting having a periph-
eral wall inclosing a chamber, said wall having a free end
comprising a seat surrounding said chamber, said wall
having an outer surface, a closure cap adapted to abut said
seat and close said chamber, first means counecting one
side of said cap to said wall, second means releasably con-
necting another side of said cap to said wall; said second
means including an elongated lever having spaced end
portions, pivot means pivotally connecting one of said end
portons to said other side of said cap, spaced first and
second cam means secured on said one end portion, third
cam means secured to the outer surface of said wall, said
lever being pivotal on said pivot means to selectively
engage said first and second cam means with said third
cam means so as to selectively force said cap towards
and away from said seat.

3. A closure device as defined in claim 2, wherein said
first and second cam means comprise first and second
convexly curved projections angularly spaced on substan-
tailly opposite sides of said pivot means and said third
cam means comprises a concavely curved recess.

4. A closure device as defined in claim 3, wherein said
concavely curved recess comprises a peripheral groove in
said outer surface which is substantially arcuate in cross
section.

5. A closure device as defined in claim 4, wherein said
lever is L-shaped, the free end portion of said lever adapt-
ed to extend over and adjacent to a central portion of
said cap when said first cam means engages said third cam
means.

6. A closure device as defined in claim 4, wherein said
cap has a central depression formed in the ouier surface
thereof, said free end portion of said lever adapted to
extend over said depression when said first cam means
engages said third cam means so as to provide finger space
between the lever and cap.

7. A closure device as defined in claim 2, wherein said
pivot means includes an ear secured to said other side of
said cap and having one end extending adjacent to said
third cam means when said cap is seated on said seat, and
a pivot pin extending through said one end of said ear
and said one end portion of said iever.

8. A closure device as defined in claim 4, wherein said
first means includes a lug fixed to said one side of said
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cap, and said lug includes a projection extending into
said peripheral groove for releasably engaging a surface
thereof.

9. A closure device comprising a tubular fitting having
a cylindrical wall enclosing a chamber, said wall having
a free end comprising a seat surrounding an end of said
chamber, said wall having an outer surface, a closure cap
adapted to abut said seat and close said one end of said
chamber, first means movably connecting one side of said
cap to said wall, second means releasably connecting an-
other side of said cap to said wall, said second means
including an elengated lever having spaced end portions,
a lever support secured to said other side of said cap,
a pivot pin pivotally connecting one of said end portions
of said lever directly to said lever support, first and second
cam means fixed on said one end portion and spaced from
one another so as to be located on substantially diametri-
cally opposite sides of said pivot pin, third cam means
secured to said wall at the outer surface thereof, said lever
being pivoted on said pivot pin to selectively engage said
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first and second cam means with said third cam means
80 as to selectively force said cap towards and away from
said seat.

10. A closure device as defined in claim 9, wherein said
first and second cam means comprise first and second con-
vexly curved projections angularly spaced on substantially
opposite sides of said pivot pin and said third cam means
comprises a concavely curved recess in said outer surface.

11. A closure device as defined in claim 10, wherein
said concavely curved recess comprises a peripheral groove
in said outer surface which is substantially arcuate in cross
section,
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