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(57) Abrége/Abstract:
A method of replacing an outwardly opening manhole cover that provides access to the interior of a tank or the like with an

inwardly opening cover that includes the steps of removing the outwardly opening cover from the bolting flange of a tank
Installed manway and attaching a mounting flange to the manway bolting flange. A pair of hinges are connected to the mounting
flange and an inwardly opening cover assembly Is rotatably mounted on the hinges. The cover of the assembly Is arranged to
close and seal against either the mounting flange or the inner rim of the existing manway.
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ABSTRACT

A method of replacing an outwardly opening manhole cover that provides access to the
interior of a tank or the like with an inwardly opening cover that includes the steps of removing
the outwardly opening cover from the bolting flange of a tank installed manway and attaching
a mounting flange to the manway bolting flange. A pair of hinges are connected to the mounting
flange and an inwardly opening cover assembly 1s rotatably mounted on the hinges. The cover
of the assembly 1s arranged to close and seal against either the mounting flange or the inner rim

of the existing manway.



10

15

20

25

CA 02338462 2001-02-27

METHOD OF CONVERTING EXISTING TANK ACCESS WAYS

BACKGROUND OF THE INVENTION

This invention relates to an access manhole that is mounted in a storage or process tank
or the like and, 1n particular, to a method of replacing an outwardly opening manhole
cover with an inw‘ardly opening manhole cover. Many storage or process tanks and, in
particular, older tanks, are equipped with manholes that include covers that open
outwardly with regard to the tank. Typically, the cover is bolted to a flange that
encircles the outside of a cylindrical manway. The term manway, as herein used, refers
to a tubular member that 1s welded or otherwise joined to the tank to provide access into
the tank. In the event the tank 1s pressurized or contains material that exerts an
outwardly directed force against the cover, the bolts holding the cover in place must be
strong enough to prevent unwanted opening of the cover. By replacing the outwardly
opening cover with one that opens inwardly, any material forces that are exerted against
the cover will help to hold the cover closed and will prevent material stored in the tank
from collecting in the manway. Material that is collected in the manway produces
unwanted spillage when the outwardly opening cover is removed and under certain
conditions, can be hazardous. In addition, in process vessels, material which collects in
the manway does not circulate freely within the vessel and thus, is typically over

processed.

Replacing an outwardly opening manhole within a storage tank with a more preferred
inwardly opening cover also has heretofore presented certain structural difficulties where
the existing manway is removed from the tank and replaced with an entirely new
manhole unit. Complete removal of the existing manhole can produce structural damage
to the tank shell in and about the manway opening that oftentimes requires extensive
repair to the tank. Furthermore, retrofitting a new manway to the repaired opening is
sometimes difficult and can result in damage to existing tank coatings, linings or

insulation.
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DESCRIPTION OF THE RELATED ART

Turning initially to FIGS. 1 and 1A, there is shown a typical outwardly opening manhole
which is constructed in accordance with the American Petroleum Institute Standard 650
welded steel tanks for o1l storage. The manhole 10 includes a manway 12 that surrounds
an opening 13 formed in the tank shell 15 that communicates with the interior 16 of the
tank. The manway contains a cylindrical body section 17 having an inner flange 18 that
1s welded to the tank shell and an outer bolting flange 19. A cover 20 is secured to the
outer flange by a number of bolts 22. A gasket 24 1s generally mounted between the outer
flange and the cover to prevent leakage from the tank to the surrounding environment.
Although the manway 1s shown oriented vertically, the actual orientation could vary

anywhere from vertical upward opening to horizontal to vertical downward opening.

As noted above, the outwardly opening manhole has certain disadvantages and it is
oftentimes desirable to replace the outwardly opening manholes with ones that open
inwardly. The conversion, however, can cause damage to a steel tank or weaken the tank,
particularly where the existing manway is cut away from the tank shell and replaced with
a completely new unit. In the case of a tank constructed of refractory bricks or the like,
damage can also be extensive and the amount of repairs required to place the tank back
In service rather costly. As will be described in detail below, the present invention relates
to a method of converting an existing outwardly opening manhole with one that opens
inwardly so that it causes little or no damage to either a steel or refractory tank. The
present method of converting a tank is also more cost effective than those previously

employed 1n the industry and results in a more secure and tighter fitting installation.
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SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide an improved method of

converting existing manholes in storage tanks or the like so that the cover of the tank

opens inwardly rather than outwardly.

A further object of the present invention is to replace an existing manhole in a tank with

a minimum of damage being done to the tank structure.

A still further object of the present invention is to reduce the amount of time required to
replace an outwardly opening manhole in a tank with one having an inwardly opening

COVCI.

Another object of the present invention is to provide an existing outward opening
manhole with an inwardly opening cover that is capable of being positively sealed

without undue retrofitting of the tank.

These and other objects of the present invention are attained by converting an existing
manhole in a tank which has an outwardly opening cover mounted upon a bolting flange
with a cover unit having an inwardly opening manhole. The conversion is accomplished
by removing the cover form the bolting flange of the existing manway. A pair of spaced
apart hinges for an inwardly opening cover are joined to a mounting flange and the
mounting flange is attached to the existing bolting flange. An inwardly opening cover
unit is rotatably mounted upon the hinges so that it closes against either the mounting

flange or the rim of the manway.
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BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of these and other objects of the present invention, reference
will be made to the following detailed description of the invention which is to be read in

conjunction with the accompanying drawings, wherein:

FIG. 1 1s a partial top plan view of a prior art outwardly opening manhole cover

that is mounted upon a storage tank;

FIG. 1A 1s a section taken along lines 2--2 in FIG. 1;

FIG. 2 1s apartial side elevation in section showing an existing outwardly opening

manhole that has been modified to accept an inwardly opening cover;

FIG. 3 1s a partial bottom view showing a further embodiment of the present

Invention;

FIG. 4 1s a section taken along lines 4--4 in FIG. 3;

FIG. 5 1s a partial bottom view of a still further embodiment of the present

Invention;

FIG. 6 1s a section taken along lines 6--6 in FIG. 5; and

FIG. 7 1s an enlarged partial view in section showing grouting packed in the space

between the original manway and the insert.
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DESCRIPTION OF THE INVENTION

Turning now to FIG. 2 there is illustrated an existing manhole 27 that is installed in a
tank 28 which 1s similar in construction to that described in the American Petroleum
Industry Standard 650. The manhole has been retrofitted to accept an inwardly opening
cover assembly generally referenced 30. The cover assembly itself is well known and
widely used throughout the industry and includes a dome shaped cover 31 that is
pivotally mounted upon a beam 32 so that the cover can freely turn about the beam. A
pair of spaced apart hinges generally referenced 34 are secured to the back of the beam
and, as will be described below, the entire cover assembly 1s arranged to swing inwardly
about the hinge pins 36. A bolt 37 is slidably contained at the distal end of the beam
which, as will be explained below, 1s capable of engaging a mounting flange 38
associated with the manway to secure the cover in a closed position. A locking
mechanism 39 1s also operatively associated with the beam and the cover which is
adapted to pull the cover downwardly toward the manhole during closure. The locking
mechanism includes a tubular member 40 that is pivotally attached at one end to the
cover. The tube contains internal threads which mate with a thread rod 41. A hand wheel
42 1s pinned to the distal end of the threaded rod to facilitate turning of the rod within the
tubular member. A bracket 44 1s pivotally supported in the beam and is pinned at 45 to
the threaded rod. As can be seen when the beam is secured to the manway by the bolt,

the cover can be drawn down by turning the hand wheel.

To convert the existing manway, the outwardly opening cover is removed from the
bolting flange 19 of the manway and is replaced by a mounting flange 38. The mounting
flange can be welded to the existing bolting flange or bolted thereto using the existing
bolting hole arrangement. The mounting flange contains a central opening 46 therein
through which access to the tank can be had. The opening in the mounting flange is
shghtly less 1n diameter than that of the opening 48 in the existing manway and a
peripheral groove 49 1s formed in the top surface of mounting flange about the opening
48. The groove 1s positioned 1n the mounting flange on the inside of the original
manway opening. A seal 50 is mounted within the groove that contacts the rim 51 of the

cover when 1t 1s closed against the mounting flange. A gasket seal 53 that is capable of

-5 .
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functioning as a seal 1s mounted between the bolting flange 19 and the mounting flange

38 to turther provide for a leak-proof closure about the manhole.

To close the manhole, the cover assembly 1s rotated downwardly about the binges so that
the nim of the cover rests against the seal 50. The bolt 37 is then moved forward so that
it closes under the mounting flange 38. The handwheel 42 is now turned to draw the rim
of the cover 51 down into tight sealing engagement against the seal 50. To open the
cover, the above described procedure i1s reversed. Because of the multiple hinged
arrangement of the cover, the cover can be moved back and to one side of the access
opening during the opening procedure to provide clear access to the tank through the
opening in the mounting flange. As can be seen when the cover is closed and locked in
place, material stored in the tank cannot collect in the manway. In addition, any internal

pressure that 1s exerted upon the cover will help to retain the cover in the closed position.

With further reference to FIGS. 3 and 4, here is illustrated another embodiment of the
present invention in which the existing manway 55 protrudes outwardly some distance
trom the shell 56 of the tank. The outer end of the manway terminates in a bolting flange
57 to which an existing outwardly opening cover unit 20, similar to that described above,
is bolted. The cover, during conversion, is removed and a smaller diameter secondary
manway, which will herein be referred to as insert 60, is inserted into the existing
manway. The insert has an outer mounting flange 61 that mates with the bolting flange
57 of the existing manway and is secured thereto by welding, bolting or the like. A

gasket 62 1s mounted between the two flanges to provide a leak proofjoint therebetween.

The axial length of the insert is greater than that of the original manway so that the distal
end of the insert extends into the interior of the tank. An annular ring 65 surrounds the
distal end of the insert upon which an inwardly opening cover assembly 35, as described
above, 1s pivotally mounted. Although not shown, the bolt of the cover assembly is
adapted to pass under the annular ring to secure the cover to the insert at closure. A
peripheral groove 67 is formed in the top surface of the mounting flange. A seal 68 is
mounted 1n the groove against which the cover closes. Here again, the hand wheel of

the cover assembly 1s used to draw the cover down into sealing engagement with the seal

-6 -
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to provide a leak-tight joint therebetween. Grouting 69 can also be placed within the gap

between the existing manway and the insert to further seal the manhole in assembly.

A still further embodiment of the invention is illustrated in FIGS. 5 and 6. Here again,
the existing manway 70 1s rather elongated and passes through the shell 71 of the tank
to provide an annular lip about the upper periphery of the manway. The original
outwardly opening cover i1s removed from the outside bolting flange of the manway and
a hinge assembly, generally referenced 75 is passed into the manway as shown. The
hinge assembly includes an arcuate shaped foot 77 that is welded or bolted onto the
existing bolting flange 78. A pair of spaced apart elongated stanchions 76 are secured
to the foot and pass upwardly inside the existing manway in assembly. A pair of hinges
80 are mounted upon the distal end of the stanchions upon which an inwardly opening
cover assembly 35, as described above is pivotally mounted. The cover is provided with
a peripheral housing 81 that extends about the entire rim of the cover and contains a seal
82. In assembly, the seal is arranged to close against the upper rim of the existing
manway to provide a leak-proof closure for the cover when the cover is secured and

locked 1n place.

A latching mechanism 85 is provided to secure the cover in a closed position prior to
locking 1t 1n place using the handwheel. The latching mechanism includes an elongated

lever arm 86 that 1s pivotally mounted on the front of the cover beam.

The lever arm terminates in a hook like appendage 87 that is arranged to pass under the
bolting flange 90 of the existing manway to secure the cover in place at closure. A latch
support brace 91 1s provided to hold the lever arm in the latching position beneath the
bolting flange. The brace is a two bar linkage comprising an upper link 92 pivotally
mounted on the cover beam 32 and a lower link 93 that is pivotally mounted on the lever
arm 86. The two links are rotatably joined at their distal ends so that the link can be
brought into axial alignment at closure to prevent the latch from inadvertently becoming

released after the cover has been secured in place.
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Although the seal 82 1s shown mounted in a peripheral housing 81, other suitable sealing
arrangements may be similarly employed without departing from the teachings of the
present invention. A further sealing arrangement is illustrated in FIG. 7. In this
arrangement, the seal 100 1s an annular shaped member that is oval in cross section and
which contains a deep groove 101 that passes downwardly through the top of the seal.
The seal 1s fabricated from a resilient rubber-like material. The diameter of the groove
1s coextensive with that of the cover rim 102 and the width of the groove is slightly less
than the thickness of the cover. A tight interference fit is thus provided between the
groove and rim so that the seal can be press fitted onto the cover. The seal thickness is
sufficient so that a secure positive seal is formed against the upper rim of the existing
manway at closure. Other suitable sealing arrangements may also be employed to
establish a positive leak-proof joint between the cover and the cover receiving surface

which can be located either on the mounting flange or the manway sleeve.

While this invention has been explained with reference to the structure disclosed herein,
it 1s not confined to the details set forth and this invention is intended to cover any

modifications and changes as may come within the scope of the following claims:
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CLAIMS

A method of replacing an outwardly opening manhole cover that is mounted upon

a bolting flange of a tank-installed manway with an inwardly opening cover that

includes the steps of:

removing an outwardly opening manhole cover from a bolting flange of

tank-1nstalled manway that contains a first opening for providing access to the

interior of a tank,

attaching a mounting flange to the bolting flange of the existing manway,

connecting a pair of spaced apart hinges to the mounting flange, and

rotatably mounting a cover assembly upon said hinges said cover assembly

containing a cover that opens from a closed position inwardly to an open position.

The method of claim 1 that includes the further step of forming a second access
opening in said mounting flange that is smaller than the first manway opening to

provide a cover receiving surface in said mounting flange.

The method of claim 2 that further includes the step of providing a sealing means
containing a seal for creating a leak proof joint between said inwardly opening

cover and said cover receiving surface when the cover is in a closed position.

The method of claim 3 wherein said cover is arranged to close against a top

surface of said mounting flange.

The method of claim 4 that includes the further steps of forming a groove in the
top surface of said mounting flange that surrounds the access opening in said

mounting flange and mounting the seal within said groove.
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The method of claim 1 that further includes the step of joining an insert to said
mounting flange and passing the insert through said first manway opening and
attaching the hinges to the said insert so that the inwardly opening cover closes

against the upper rim of said insert.

The method of claim 6 wherein a said seal is mounted upon said cover.

The method of claim 6 wherein said seal is mounted upon said insert.

The method of claim 1 that includes the further step of mounting a gasket

between the bolting flange and the mounting flange.

The method of claim 1 that includes the further step of bolting the mounting
tflange to the bolting flange.

The method of claim 1 that includes the further step of welding the mounting
flange to the bolting flange.

The method of claim 6 that includes the step of providing a gap between the

insert and the manway and filling the gap with a grouting material.

A method of replacing an outwardly opening manhole cover that is mounted upon
a bolting flange of a tank-installed manway with an inwardly opening cover that

includes the step of:

removing an outwardly opening cover from a bolting flange of a tank-installed
manway, said manway having a first opening passing there through between one
end containing said flange and another end containing an annular rim that
provides access to the interior of said tank, said manway passing through the tank

wall so that said annular rim is located inside said tank;

- 10 -
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providing a mounting unit containing a pair of hinges mounted upon stanchions
so that the mounting unit 1s insertable into the existing manway, joining the
mounting unit to a mounting flange and attaching the mounting flange to the

bolting flange so that the hinges are at a predetermined location with regard to the

rim of said existing manway; and

rotatably mounting a cover assembly upon said hinges, said cover assembly

containing a cover that opens inwardly from a closed position against said rim to

an open position.

The method of claim 13 that includes the further steps of attaching bolt to said
cover assembly for engaging the manway to secure the cover assembly to the rim

of the manway when the cover is closed against the rim.

The method of claim 14 that includes the further step of sealing the cover against

the rim of the existing manway.

The method of claim 15 that includes the further step of mounting a cover seal

upon the cover.

T'he method of claim 15 that includes the further step of mounting a cover seal

upon the existing manway.

A method of replacing an outwardly opening manhole cover that is mounted in
a tank with an inwardly opening manhole cover, said outwardly opening manhole
cover being mounted upon an elongated manway attached to the tank, an annular
bolting flange mounted upon one end of the manway and a cover bolted to the

outside surface of the bolting flange, said method including the steps of:

removing the outwardly opening cover from the bolting flange of the manway of
the tank, passing an insert having an annular mounting flange at one end

surrounding its outer periphery into said manway so that the mounting flange is

- 11 -



10

15

20

19.

20.

21.

22.

23.

CA 02338462 2001-02-27

Juxtaposed with the bolting flange, said insert having an axial length that is

greater than that of the manway so that a rim at the other end of said insert

extends into the tank, joining the mounting flange to the bolting flange; and

hingedly mounting a cover assembly to said insert, said cover assembly

containing a cover that opens inwardly from a closed position against said rim to

an open position inside said tank.

The method of claim 18 that includes the further step of placing a seal between
the rim and the inwardly opening cover to provide a leak-proofjoint therebetween

when the inwardly opening cover is closed against said rim.

The method of claim 19 that includes the further step of securing the seal to the

COVCI.

The method of claim 19 that includes the further step of securing the seal to the

Insert.

The method of claim 18 that includes the further steps of providing a gap between

the manway and the insert and filling the gap between the manway and the sleeve

and filling the gap with a grouting material.

The method of claim 18 that includes the further step of mounting a gasket
between the bolting flange and the mounting flange.

-12 -
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