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This invention relates to a cover construction and more
particularly to a gauge hole cover construction for mount-
ing on the walls or roofs of tanks.

) Gauge hole covers provided heretofore have been rela-
tively expensive to manufacture. In addition, such gauge
Lole covers have been found to have relatively high leak-
age rates. There is therefore a need for a gauge hole
cover which can be inexpensively manufactured and
which also has a low leakage rate to meet the recent trend
to reduce vapor losses and to prevent poliution of the
atmosphere.

In general, it is the object of the present invention to
provide a cover construction which has exceptionally low
leakage.

Another object of the invention is to provide a cover
construction of the above character which has exception-
ally low leakage up to the pressures closely approaching
the relief point.

Another object of the invention is to provide a cover
construction of the above character in which particularly
novel means is utilized for mounting the cover.

Another object of the invention is to provide a cover
construction in which particularly novel means is utilized
for establishing a seal between the closure pallet and the
seat ring.

Additional objects and features of the invention will
appear from the following description in which the pre-
ferred embodiments have been set forth in detail in con-
junction with the accompanying drawings.

Referring to the drawings:

FIGURE 1 is an isometric view, partially in cross-sec-
tion showing a cover construction incorporating the pres-
ent invention.

FIGURE 2 is a curve showing the leakage character-
istics of my cover construction shown in FIGURE 1.

FIGURE 3 is a cross-sectional view of another embodi-
ment of my cover construction.

FIGURE 4 is still another embodiment of my cover
construciion.

In general, the cover or hatch construction consists of
a closure pallet which is adapted to cooperate with an
annular seat mounted on the wall or roof of the tank.
A flexible seal ring of resilient material is disposed on the
lower face of the pallet so that it overlies the annular seat.
The closure pallet is formed with a downwardly facing
annular groove in its lower face which is immediately
above the portion of the seal ring which engages the an-
nular seat. The groove has such dimensions and the seal
ring is formed of a material so that the seal ring is de-
formed into the groove when the pallet is resting on the
seat ring. This construction makes possible an excellent
seal with very low leakage. The closure pallet is hinged
in such a manner that it it always maintained in relatively
true concentric position with respect to the annular seat
and exerts uniform pressure on the seat around the cir-
cumference.

The cover construction as shown in FIGURE 1 of the
drawing consists of a body or base 11 provided with a
central hatch opening 22. The base 11 is provided with
a flange 13 which facilitates attachment of the body to
the top wall 14 of a tank. The upper part of the body
carries an annular seat &6 which can be formed of a
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suitable material such as siainless steel by depositing
stainless steel on the body and then machining the body
to provide the seat ring.

An annular paliet 17 extends over the seat 16. The
pallet 17 carries a seal ring 18 for cooperation with the
seat 16. The seal ring is formed of a suitable material
such as synthetic rubber designated as “Hycar” which is
capable of some resilient deformation to facilitate good
sealing engagement with the upper surface of the seat 16.
The outer portion of the lower or bottom face of the pal-
let 17 which gemerally overlies the seat 16 is provided
with a downwardly facing substantially U-shaped annular
groove 19 which is machined into the lower face of the
pallet. The dimensions of the groove 19 are particularly
important and are primarily determined by the character-
istics of the seat material, the forces involved and manu-
facturing tolerances as hereinafter described. The pal-
let 17 is also provided with another groove 28 which
serves as a drip ring groove to prevent moisture collecting
on top of the pallet from running over to the annular
seat 16.

The inner margin of the seal ring 18 is secured to the
pallet 17 by suitable means such as the disc-like seal re-
taining member 24 which is secured to the pallet by a
bolt 22 which extends through the pallet and a nut 23
which is threaded onto the bolt. A disc-like spacer 21
is disposed within the opening in the seal ring 18 and is
engaged by the member 24. The seal ring 18 is in close
engagement with the spacer 21 and is sealed against leak-
age at this point. The outer margin of the seal ring I8
is free and the seal ring itself is not tightly clamped against
the pallet 17 by the retaining member 24 so that the seal
ring can expand and contract uniformly when in pro-
longed comtact with certain product vapors without
wrinkling and therefore without adversely affecting the
leakage rate. It will be noted that the outer edge of the
seal ring faces downwardly. It has been found that this
forms a drip ring to prevent moisture from running over
to the seat ring in addition to the drip groove 20.

A lever assembly 26 is provided for moving the pallet
17 between open and closed position with respect to the
seat ring 16. It consists of a substantially L.-shaped lever
arm 27 which has one leg 27a which extends across the
top of the cover or pallet and is attached to the central
porticn of the pallet by the bolt 22 which extends through
2 spacer sleeve 28 having a flanged portion 28z and a cyl-
indrical portion 28b. The lever arm, however, is spaced
from the pallet 17 by a spacer 29. The hole in the lever
arm 27 is of a diamster slightly greater than that of the
cutside diameter of the cylindrical portion 28b and the
portion 286 is of a length slightly longer than the com-
bined thickness of the arm 27 and the spacer 29 so that
the angle between the arm 27 and the pallet 17 may vary
cufficiently for the pallet to bear uniformly on the seat
to accommodate menufacturing tolerances. Also with
this construction, a moderate range of cover thicknesses,
with resultant differences in relieving pressures, may be
accommodated by changing the thickness of the spacer
99, The leg 27a of the lever arm 27 extends beyond the
cover and is adapted to be grasped by the hand to facilitate
opening of the cover whereas the other leg 27b of the le-
ver arm extends upwardlly from the pallet and is provided
with an inturned portion 27¢ to facilitate opening of the
cover or pallet 17 by foot.

To form a hinge connection between the lever arm 27
and the base 11, means is provided which includes a pair
of hinge members 31 which are fixed to the lever arm 27
by suitable means such as welding and which are rotat-
ably mounted on a hinge pin 32. The hinge pin 32 is
fixed to a V-shaped member 33 that is secured to the base
11 by suitable means such as welding. A stop pin 34
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is fixed to the base 11 and the V-shaped member 33 at
the upper juncture of the V-shaped member and the base.

Upon assembly, to insure that the pallet 17 is in exact
alignment, the pallet is placed in a jig at the time the
hinge members 31 are welded to the lever arm 27. The
hinge pin 32 is formed of stainiess steel to prevent corro-
sion. The holes in the hinge members 31 are carefully
bored so that the members 31 fit quite closely, but with
adequate operating clearance, on the hinge pin.

A tape bench mark 36 is provided inside the base 13
and the center bolt 22 is provided with an §-hook 37
from which a thermometer or other sampling device may
be suspended.

Operation of the device as described above can now
be reviewed as follows:

FIGURE 1 of the drawings illustrates the pallet 17
when closed upon the base with a seal being established
between the seal ring 18 and the seat 16. The pressure
exerted by the lever arm 27 is evenly applied to the
pallet through the spacer 28, The connection is also such
that there is a uniform distribution of pressure through-
out the circumference of the sealing surfaces. As shown
in the drawing, it will be noted that the portion of the seal
ring seating upon the seat ring is urged into the groove 19
so that sealing member is in engagement with the top
of the groove as shown particularly in the drawing. It
has been found to be important that the seal ring be
formed of a material which is not so rigid or thick that
it will bridge across the groove and not be depressed into
the top of the groove as shown. The groove itsalf should
be properly dimensioned in accordance with the sealing
material chosen as hereinbefore explained.

It has been found that this construction, in which the
seal ring is deformed into a carefully machined groove,
provides exceptional sealing characteristics. It is be-
lieved that the deformation of the resilient seal ring into
the groove makes this possible because the deformed
seal ring is more able to accommodate irregularities which
may occur in the annular seat ring and misalignments
which may occur. The seal ring actually floats between
the lower face of the paliet and the retainer member 24.
Since the outer margin of the seal ring is free, the seal
ring is free to swell outwardly without scalloping or dis-
tortion even though the cover may be subjected to un-
usual applications which normelly cause swelling or
shrinking.

The pallet or cover can be opened either by hand or
by foot. If it is desired to open the pallet by hand, the
portion 27a of the lever arm which extends beyond the

pallet is grasped and lifted to raise the pallet. Tt can also ’

be opened by the foot merely by kicking the heel against
the portion 27c¢ of the lever arm 27.

The stop pin 34 is provided so that the pallet is self-
closing. The stop pin is positioned in such a manner
that it is engaged by the ends of the hinge members 31
so that the pallet cannot be opensd beyond the vertical
position and thus when it is released it will drop to a
closed position. For applications where self-closing action
is not desired hinge members 31 may be shortened to clear
the stop pin 34 to thereby permit the center of gravity of
the moving parts to swing outboard of a vertical plane
through the hinge axis.

It has been found that the sealing characteristics have
improved with usage apparently because the fiexible seal
ting seats firmly in the groove and hugs very closely the
contours of the seat ring to establish a tight and uniform
seal around the entire seat surface.

It also has been found that our particular ‘sealing
arrangement seals almost perfectly even through the pal-
det may be slightly misaligned with respect to the seat.
The seal ring in conjunction with the groove is able to
accommodate any eccentricity of the pallet with respect
to the seat due to manufacturing tolerances. It was found
that when a seal ring of thicker and stiffer material was
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utilized so that the seal ring material «did not deform into
the groove so that it touched the top of the groove when
in sealing engagement with the annular seat, a uniform
sealing pressure was not obtained around the seat periph-
ery, particularly where there was slight misalignment of
the cover with respect to the seat.

With the particular pivotal connection shown, the pos-
sibility of misalignment of the pallet with respect to the
seat ring is minimized. The stainless steel pin is fixed to
minimize any movement at the hinge point.. The only
movement occurs between the hinge members 31 and the
hinge pin. This is kept to a minimum by careful ma-
chining.

The pallet is weight loaded into a closed position. Al-
though the device is conventionally used for a gauge hole
cover the -device may also serve as a relief valve when
the pressure in the tank becomes too great. Normally,
the pallet is weight loaded so that it will open at a
pressure which is substantially above the pressure ifor
which the breather valve is set. On small tanks, where
no breather valve is utilized, the gauge hole cover is
also utilized as a safety relief valve.

The leakage characteristics for one embodiment of the
invention is shown in FIGURE 2. In this embodiment
the seat ring had a diameter of six inches. A seal ring
of Hycar 4¢” in thicknsss was utilized in' conjunction
with a groove having a depth of 34¢’* and a width of ¥4,
In the test shown in FIGURE 2, the pallet was loaded
to relieve at 5.1 ounces per square inch or at 8.8 inches
of water. As indicated by the curve in FIGURE 2 it was
found that a pallet loaded in this manner allowed less
than 0.1 cubic foot per hour of leakage at a pressure of
4.5 ounces.

Axnother embodiment of the invention is shown in FIiG-
URE 3. It is substantially identical to that showa in
FIGURE 1 with the exception that the lever arm 27 is
provided with a hole 41 through which extends a cap
screw 42 mounted in a bracket 43 fixed to the base 11. A
hand operated clamp nut 44 threaded onto the cap SCcrew
42 is utitized for locking the pallet into place so it can-
not pop open.  For convenience of manufacture all em-
bodiments Iiave the elongated hole 41 whether it is used
or not.

This embodiment of the invention is utilized where it
is niot desired that the gauge hole cover be utilized as an
emergency relief valve and where it is desired to hold
tank pressures at greater pressures than can be obtained
with only gravity loading.

Still another embodiment of our invention is shown in
FIGURE 4. It is also similar to the device disclosed in
FIGURE i with the excepiion that a screw type base is
provided. The screw type base 51 as shown in the draw-
ing is provided with an inner threaded portion 52 which is
adapted to be threaded onto a pipe 53 which is secured
to the top wall 56 of a tank. The base 51 is provided
with an opening 58 which communicates with the pipe.
A seat ring 59 of a suitable material such as stainless
stecl is carried by the upper extremity of the base 51.

1t is apparent from the foregoing that we have provided
new and improved gauge hole cover construction which
is particularly adaptable for use with tanks or reservoirs iz
which volatile petroleum products are stored. The con-
structicn of the cover is such that it can be manufactured
very economically, Since the seat ring is formed of stain-
iess steel, corrosion is not a problem. 'The censtruction is
such that a tight seal with exceptionally low leakage is
obtained. The cover can be readily opened by hand or by
foot.

We claim:

In a tank cover coastruction for application to a wall
of a tank to prevent the escape of vapors therefrom and
having an annular seat mounted on said wall and defining
a service port through which vapors may pass, a pailet
hingediy mounted on said tenk and cooperating with said
annular seat to close said port, said pailet being formed
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with a downwardly facing open annular groove overlying
said annular seat, a flexible substantially planar seal ring
disposed adjacent the lower face of said pallet and in seal-
ing engagement with said annular seat, an annular retain-
ing member having a diameter substantially less than the
diameter of the annular seat underlying the inner margin of
said seal ring, a spacer member interposed between said
retaining member and said pallet having a thickness
greater than the thickness of said seal ring so that the seal
ring has a free floating relationship between the retaining
member and the pallet to permit expansion and contraction
of the seal ring, the seal ring having a diameter substan-
tially greater than the diameter of the retaining seat so
that the outer margin of the seal ring is free of the pallet
and extends beyond the groove, said groove having a
planar upper surface adapted to be engaged by the seal
ring and having a width which is substantially greater than
the width of the annular seat, said groove also having a
depth and said seal ring being formed of a material so
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that when the pallet is in a closed position the portion
of the seal ring in engagement with the annular seat is
deformed into the groove by the weight of the pallet
above and seated against only a portion of the width of
the upper planar surface of the groove to establish a
good seal between the pallet and the annular seat ir-
respective of shifting of position of the pallet on the seat in
a plane substantially parallel to the plane of the seat.
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