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tn azcess plug flange assembly (A) for sealins an
iasceztisa nort in insulation zovszr . ng for 3 chemizal

urytessing vessel, comprising:

[
o
s
t
(@]

: flange (F) for fitting into the insulation ¢
jarva 18 3 receiving member, including

1 sleeve member (24) conforming to a side wall of
sqe -2t hole (16,18) and for fitting into the insulation

zollar member (3) formed at an upper end of said

:luays member, said collar member having an access
oas:3:z2 (32) formed therein, said collar member having a

iyvnwiri.lv extending outer closure lip {3&) for
»3nt:27ing the insulation covering:
3 sealing plug (P) insertable into said cccess

virsige in said collar member for <eal:.ng contacet
sy.rein., and comprising a side wall member (64)

-sniirning to said sleeve member {24) for sealing agaiast
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: z2ntral barrier wall (70) extending between and

Tunt=2ting said side wall member at a lawer end thereof
<1, said access passage in said collar member, .and a
Tent o .. r=z22ss (7t) formed above said censzral barrier

wall :ni witnin said side wall member,

.7 :272r2324 in that

<213 slea2ve member (24) is cylin
tenuwer {2n: of the plug is also cyvlindrizal so as to
a

-sai-rn %o said sleeve member (24);

1)

n
v rirsed gripping tab (73) is formed =xtending above

:nd “rom o said central barrier wall in said cenctral

rez=22s > e pulled to break the seal and reduce adhesion

secve2n sard sealing plug and said slecsve member Zor ease

i rzm>val from said flange.
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(54) Title: ACCESS PLUG FLANGE

(57) Abstract

An access plug flange (F) and sealing plug (S) are provided for inspection ports (18) on chemical processing vessels (14). The plug
flanges are easily installed, while remaining firmly and securely in place; the sealing plug is also easily removable from the flange for

inspection purposes.




ACCESS PLUG FLANGE

2ATHSROUND Or THE INVENTION:

FIELD OF INVENTION:

The present invention relates to access plug flanges

for inspection ports in processing equipment insulation.

DESCRIPTION OF PRIOR ART:

In chemical processing, container and pipe walls are
tvpically covered with foam coatings or other insulation
materials inside jackets or covers for thermal
insulation. For various reasons including safety and
environmental concern, periodic inspection of the vessel
and pipe walls must be performed. Access through the
insulation to the vessel or pipe wall has been provided
throuzh pre-cut or drilled inspection holes or ports
iormed in the jacket and insulation coating. It has‘been
tne practice for protection against‘moisture and weather
conditions to have the inspection ports normally sealed
wit> plugs. For this reason, it has been customary to
mount access flanges‘in‘the inspection holes to receive
sealing plugs. ‘ ‘

US-A-4091842 discloses an access plug flange
assembly using a plug madé from an elastomeric material
and having an encircling bulge or rib which interfits
with a corresponding groove in a sleeve of the access
flange itself. 1In addition the sleeve includes an
sutwardly rolled lip which can be attached to the
surrounding insulation material, and the plug has a
radially extending portion which is to be stretched so as
to fit around the lip of the sleeve and form a seal
between the two. -

US-A-2663451 shows a closure plug of tapering shape
and provided with annular fins which are deformed when
the plug is inserted. Again a sealing effect is (also)
provided by an annular flange on the head of the plug.
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Removal is effected by deforminz that flange to "break"
thre seal and then using a pull tab provided on the plug
to pull the plug out of the hole.

If the plugs were easily removable, they often did
not effectively seal the inspection port against weather
and moisture. If the plug were lost, water contact with
certain types of insulation materials produced a chlorine
effect which with some grades of stainless steel vessels
resulted in premature failure due to embrittlement. If
the plugs sealed too tightly, they often could not be
removed without damaging the flange connection with the
insulation and jacket. It was not unusual for the plug
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to be so tightly fitted in the flange that when the plug
was pulled, the entire flange assembly pulled free along
with portions of the insulative cover. Other problems
‘with pfior art access plugs and flanges have included the
requirement for expensive, special purpose installation

. tools and pfocedures and the possibility of plug loss or
:eparatlon of the plug from the flange. A vessel surface
e\posed to moisture due to a lost or misplaced plug was
unacceptable because of leakage or hazardous emissions.

SUWWARY OF INVENTION:

Briefly, the present invention provides a new and
improved access plug flange for sealing an inspection
port in insulation covering for a chemical pfocessing
vessel comprising a flange for fitting into the
insulation to serve as a receiving member, including a
sleeve nember conforming to the side wall of the cut hole
and for fitting into the insulation covefing: a collar
member formed at an upper end of said sléeve member, said-
collar member having an access passage formed‘thérein,
said collar member having a downwardly extending outer
closufe lib' for contacting the insulation éovering:‘a
sealing plug insertable into said access passage in said
collar member for sealing contact therein and comprising
a side wall member conforming to said sleeve member for
sealing against it; a central barrier wall extending |
between and connecting said side wall member at a lower
end thereof to seal said access pessage in said collar
member, and a central recess formed above said central
barrier wall and within said side wall member,
characterised in that
said sleeve member is cylindrical and said wall member of
‘the plug is also cylindrical so a- to conform to said |
‘sleeve member; and a raised gripping tab is formed
extending above and from said central barrier wall in
said central recess to be pulled to break the seal and
reduce adhesion between said sealing plug and said
sleeve member for ease of removal from said flange.
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“ith the present invention, it has been found rthat

(L

s2aling plug has tended to stick to the inner wall of
.2 3lzeve Tember and resist removal forces after
stenZed time period. The gripping tab on the sealing

. -u45 according to the present invention when pulled

nutwardly releases or collapses the central barrier wall

the sealing plug inwardly in a corresponding movement.
ce outward movement of thke central barrier wall tends to
.1l3pse the sealing plug side wall members inwardly awvay
ne sleeve member side walls of the flange,

oming the tendency of the plug to adhere to the
lange 4against removal forces.

('l

CRIPTION OF THE DRAWINGS

™

Figure 1 is an exploded isometric view of a flange

U
0n
T
=
&

oiy for sealing an access plug according to the

bl

t invention;

)
(L
w
T

igures 2, 4 and 5 are elevation views, taken partly

"1y

I8

css-section, of flange assemblies accordinyg to the

;Tesent invention;

“igure 3 is an exploded isometric view of another
lange assembly according to the present invention;
STigures 6 and 7 are isometric views of other {lange

:3senbiies according to the present invention.

“SCPIFTION OF THE PREFERRED EMBODIMENT

()

In the drawings, the letter A designates generally a
lanze assembly for sealing a port P in insulativ=2
svering C, usually an insulative material 10 inside an
suter metal covering or jacket 12, on a wall 14 of a
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cnenical processing vessel V. As used in the present

invention, the terx vessel is intended to refer to
vessels, containers or other equipment in chemical
processing systems, as well as pipes, tubing or conduits

connecting such equipment.

The port P is generally a cylindrical opening or
pre-cut hole 10 formed extending inwardly from a circular
hole 13 cut in the jacket 12. The hole 1S extends
tarough a cylindrical side wall 20 in the insulative
covering 10 to a metal external surface 22 of the vessel
wvall 14. Yhen the port P is open, access for inspection
or test probes or other test equipment to the surface 22

1s provided.

The access flange assembly A of the present

F
port P to serve as a receiving member for a sealing plun

S.

invention includes a flange which is fitted into the

The flange F is typically integrally formed as a
single structural unit from a metal of suitable strength
[and] with weather and corrosion resistance
characteristics. Th= flange T includes a generally
sylindrical sleeve member 24 having a side wall 26 with a
planar or flat vertical cross-section along its inner
extent. The side wall 20 along its planar extent
conformns to and is in sealing contact with ‘the
tylindrical sice surface wall 20 of the insulative
covering 10. The sleeve member 24 may also have an
invardly curved lower fitting lip 28 formed at its lower
end. The fitting lip 28 may be of any suitable radius or
angular extent, such as 45° or 60° to allow for easier
fitting of the sleeve member 24 into the opening 16 of

the port [,

The flange ¥ also includes a collar member 30
intesrally formed with the sleeve member 24 and extending
nenerally radially outwardly therefrom. The collar
menber 30 has a central access opening 32 formed in it
which is of equal diameter to an inner diameter 34 of the
sleeve neuntber 24. The collar member 30 includes a
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chemical processing vessel V. &s used 1n the present
invention, the term vessel 1is intended to refer to
vessels, containers or other equipment in chemical
processing systens, as well as pipes, tubing or conduits
connecting such equipment.

The port P is generally a cylindrical opening or
pre-cut hole 10 formed extendinz inwardly from a circular
hole 13 cut in the jacket 12. The hole 1S extends
through a cylindrical side wall 20 in the insulative
covering 10 to a metal external surface 22 of the vessel
wall 14. Yhen the port P is open, access for inspection
or test probes or other test equipment to the surface 22
is provided.

The access flange assembly A of the present

-

invention includes a flange F which is fitted into the
port P to serve as a receiving nember for a sealing plug

S.

The flange T is typically integrally formed as a
single structural unit from a metal of suitable strength
{and] with weather and corrosion resistance
characteristics. The flange F includes a generally
cylindrical sleeve member 24 having a side wall 26 with a
planar or flat vertical cross-section along its inner
extent. The side wall 20 along its planar extent
conforms %o and is in sealing contact with the
cylindrical side surface wall 20 of the insulative
covering 10. The sleeve member 24 may also have an
invardly curved lower fitting lip 23 formed at its lower
end. The fitting lip 28 may be of any suitable radius or
angular extent, such as 45° or 60° to allow for easier
fitcing of the sleeve member 24 into the opening 16 of
the port I.

The flange ¥ also includes a collar menber 30
integrally formed with the sleeve member 24 and extending
caenerally radially outwardly therefrom. The collar
memnber 30 has a central access opening 32 formed in it
which is of equal diameter to an inner diameter 34 of the
sleeve menber 24, The collar member 30 includes a

SUB S
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aen:vally circular or other configuration dis! portion 390
cxtendiny radially outwardly from the opening 32 to a
downwardly extending outer closure lip 3% at an outer
peripheral portion 40. The closure lip 3S extends
downwardly an adequate distance to contact at a lower end
42 an outcr surface 44 of the jacket 12 of the covering

C.

The closure lip 38 and the disk 306 of the collar
member 30 together with an upper portion 40 of the sleeve
nmember 24 define a sealant pochket 45. The sealant pocket
45 is adapted to receive and be substantially entirely
filled with a sealant 49 (Fig.5). The sealant 490 is a
suirtable commercially available adhesive sealing
naterial, preferably an elastomer such as silicone. The
volume of the sealant pocket 40 is such that it holds
sufficient sealant 49 to exert a retentive force equal to
or sreater than removal forces exerted on the assembly A.

A nunber of radially spaced guide sleeves 50 (TFigs.
and 2) are formed extending inwardly into the disk

portion 36 of the collar member 30. The guide sleeves 50
serve as walls of injection ports for entry of the
sealing elastomer 49 into the sealant poclket 48. The
auirde sleeves 50 are also of a size such that a suitable
number of them can receive attachment screws 52 or other
sitable connecting members. The attachment screws 52 are
threadedly inserted into the sealing elastomer 49 and
through the jacket 12 and the covering 10. Attachment
screws 52 exert a aripping, retentive force to keep the
flange F sealingly mounted on the covering C. The nunber
of attachment screws 52 usually is chosen to be a
requisite number, preferably the minimum needed, to exert
a retentive force, together with that exerted by the
sealant in pocket 48, equal tc¢ or slightly more than the
pullin~ force required to remove the sealing plug S fron
the flange T.

An O-ring or other suitable sealing member 54 is
nmounted about the sleeva member 24 in the sealant pocket
43 before the sealant material is inserted therein. The
O-ring 54 is generally a slightly larger diameter then
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the heignt of the sealant pocket 40 between the surface
44 of tho cover jacket 12 and the disk 36 of the collar
nember 3 In this way, the O-ring 54 is held under
conpression between the collar menmber 30 and the

insulative covering C when the flange T is attached.

In certain situations, the insulative covering and
the vessa2l may have a markedly curved exterior surface,
such as a reduced diameter coveringz C-1 and vessel V-1
(Fig.2). The disk member 36 of the collar member 30 of
the flange F has flexure seams 50 formed by stamping or
other suitable techniques in it, This permits the outer
chord portions 58 and 60 to be bent or flexed with
respect to a central circular segment 02 of the disk
member 36. In this manner, the collar member 20 can be
bent or flexed to confirm to the curvature of the
covering C-1 as the flange F is being attached thereto.

Considering now the sealing piug P of the flange
assenbly T more in detail, such member is formed of a
hich-temperature silicone rubber with suitable durometer
and ultra-violet resistance characteristics. The sealing
plug S is insertable into the access opening 32 in the

collar menber 30 for sealing contact therein.

The sealing plug S has a generally cylindrical side
wall member 606 having an outer surface 063 (Figs.4 and 5)
confirning to the sleeve member 24 for sealin7 against
it. A central barrier wall 70 of the sealing plug S
extends between and connects the side wall member 066 at
its lower end portion 72 to form a seal or barrier across
the access passage or opening 32 in the collar menber 30.
The sealing plug S is thus a generally cup-shaped member,
having a central recess or pocket 74 formed above the
barrier wall 70 and within the side wall menmber 660.

The sealinz plug S also includes a raised lug or
aripping tab 75 formed extending above the barrier wall
70. The ogripping tab 75 is adapted to be gripped and
pulled outwardly to breal the seal the sealing plug S
fron the flange T to help open the port P.

SUBSTITUTE SHEET (RULE 26)
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"ith the present invention, 1t has been found that
the prior art sealing plugs have tended to sticlk to the
inner wall sleeve members in whiclh they are nmounted and
thus resist removal forces. Yhen attempts have later
been made to pull or otherwise remove prite sealing plugs
from a sleeve member, the plugs have often resisted
pulling forces. Often such resistaace has been to such a
point that the entire sealing plug aSsembly would pull
free alony with portions of the insulative cover.

ith the present invention, the gripping tab 75 when
ulled outwardly has been found to exert an outward
pulliny rorce on the central barrier wall 70 of the
sealing plug S in a corresponding manner. OQutward
movement of the central barrier wall 70 alonz its center
portion as indicated by an arrow 76 tends to cause the
central barrier wall 70 to arch outwardly as indicated in
phanton at 78 (Fig.4). This outward arching movement of
the central barrier wall 70 tends to collapse the outer
surface 638 as indicated in phantom at 80 (Fig.4). Such
movement causes the side wall member 66 to move away from
the sleeve member 24 of the flange F. This overcomes the
tendency of the sealing plug S to adhere to the flange T
against remnoval forces. Thus, the sealing fprce between
the scaling plug S and sleeve member 30 is broken,
reducing adhesion between them. This permits easy
removal of the sealing plug S frow the flange T.

An insertion chamfer surface $2 is also preferably
formed about the sealing plug S at an outer lower edge S84
of the barrier wall 70. The insertion chamfer surface &2
1s of a reduced diameter from the remainder of the side
wiill 00 so that the sealing pluyg S may be more easily |
inserted into the flange T,

It 1s also preferable that the outer diameter of the
barrier wvall 70 of the sealing plug S be slightly larger,
for example, about three or four percent, than the inner
diancter 34 of the access passage 32, 'his causes: the
scaling plug S to be under slight compression in teh
collar member 30, increasing the sealinz forces. The

nressure of insertion chamfer &2 permits case of
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1as2rtion when the barrier wall 70 has a slightly larger
outer cdlameter.

% sealing lip 86 is formed on the plug S extending
outvardly from an upper portion 8% of the side wall
neaber 00, The sealing lip S50 is adapted to lie parallel
to and¢ rest on and seal against the disk member .30 of the
flanne F.

One or more attachment luas 90 are formed extending
radially outward frowm the sealing lip 806. At least one
of the attachment lugs 90 has an opening 92 formed in it.
The opening 92 is adapted to receive a closed end loop 94
of a connecctor line or cable 90. If desired,
reinforcing rings or washers many be formed in the sealing
nlur U about the attachment lus opening 92 to protect
anainst rearing of the lugs 90 and consequent plug loss.

The connecting line or cable 96 is preferably formed
of a braided metal cable of suitable strength and
moisture and corrosion resistant properties, such as
braided stainless steel. The connector line 96 has an
cyelet 9S8 formed at. an opposite end from its loop 94.
Tho cyelet 98 is adapted to receive an attachment screw
52 so that the connector cable 96 may be attached to the
collar member 30 of the flange ¥. In this manner, the
connector cable 96 fixedly attaches the plug S to the
flange F. This protects against loss or misplacement of
the plug S when it is moved from the port P for
inspeztion purposes. The attachment lugs 90 also may be
used for assistance in removal of the plug S from the
flante i, 1if desired. In somne situations, the attachment
luns 90 may receive screws 52 and allow the plug P to be
directly attached to the collar member 30.

Certain vessels have an uneven or corrugated
undulatinn external cover surface, such as that shown at
a cover surface 100 (Fig.3). A transition gasket T
accordiny to the present inventicn is provided to fit
betveen the external surface 100 and the flange I. The
transition gasket T is formed fron a suitable rubber or
elastoner, having a first surface 102 confirming to the

SUBSTITUTE SHEET (RULE 26)
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exterior surface 100 of the vessel. The surfaces 10U and
C2 are thenglued or otherwise nounted to each other by a
suitable adhesive elastomer. If desired, small grooves
or passages may bDe formed in the surface 102 of the
transition gasket T to receive extra scalant and surface

area for additional bonding strength.

The transition gasket T has a central passage or
opening 104 formed extending froem the surface 102 through
the body of the transition gasket T to an outer or second
surface 106. The central passage or r:ening 104 is of a
dianeter to receive and seal asgainst an outer surface 108
of a connector collar 110. The connector collar 110 is a
tubular member of a like material to the sleeve member 24
an? is adapted to receive the sleeve member 24,

Connector collar 110 fits against the side wall 20 of the
insulating cover between the jacket 12 and the vessel

vall 14. The connector collar 110 wmay also be used with
the apparatus A (Figs. 4 and 5) when no transition gasket
is used.

The outer surface 106 of the transition gasket T has
a surface 112 on which the sealing elastomer 49 is to be
received so that the collar member 24 may be attached.
The outer surface 106 also may have a nunber of raised
surfaces or ridges 114 formed on the surface 112. 7his
increases the surface contact area of the surface 112 for
additional contact with the sealinz elastomer or adhesive
49,

If desired, a plate or disk 110 can be mounted in
the sleeve member 24, The disk 116 does not fully block
the opening 32. For example, it has suitable openings
for passage of inspection or test probes. The disl: 1106
is provided primarily for identification purposes. It is
adapted to receive on an outer surface 118 information
and data, whether in the form of bar codes or other
readable form, to identify the location of the port P
beiny sealed by the flange assenbly A according to the
nresent invention., Identification data in the form of a
par code may also be placed on the inner surface of the
sleeve member 30. Although the embodiments above have a
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cylindrical sleeve 24 for a corresponding hole in the
covering, it should be understood that the collar may be
rectangular, hexagonal or other cross-scction depending
on the shape of the hole in the covering.  In addition,
the collar 30 may, if desired, be preformed to a desired
curvature to fit against curved coverings rather than
having flexure seams for bending.

Further, the transition gaslket T may be used in
situations other than uneven insulation surfaces (Fig.6).
For example, the transition gasket T may be used to fit
the flange ' to a smaller diameter covering (Fig.7) than
convenient for bent or pre-curved collars 30.

ilaving descrbed the invention -above, varius
modifications of the techniques, procedures, material and
equipment will be apparent to those in the art. It is
intended that all such variations within the scope and
spirit of the appended claims be embraced thereby.
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‘i access plug flange assembly (4) for sealing an
inspection port in insulation covering for a chemical

srocessing vessel, comprising:

o flange (F) for fitting into the insulation (10) to
serve 3s a receiving member, including

a sleeve member (24) conforming to a side wall of
the cut hole (16,18) and for fitting into the insulation
covering;

3 collar member (3) formed at an upper end of said
<leeve member, said collar member having an access
sassage (32) formed therein, said collar member having a
downwardly extending outer closure lip (38) for
zontacting the insulation covering:

a sealing plug (P) insertable into said access
passage 1in said collar member for sealing contact
tnerei.., and comprising a side wall member (66)
zoniorming (o said sleeve imember (24) for sealing against
10,

a central barrier wall (70) extending between and
sannecting said side wall member at a lower end thereof
2> seal said access passage in said collar member, and a
sentral recess (74) formed above said cenctral barrier
wall and within said side wall member,

-haracterised in that

said sleeve member (24) is cylindrical and said wall
member (66) of the plug is also cylindrical so as to
conform to said sleeve member (24):; and

a raised gripping tab (75) is formed extending above
and from said central barrier wall in said central
recess to be pulled to break the seal and reduce adhesion
between said sealing plug and said sleeve member for ease
of removal from said flange.

Z. The flange assembly of Claim 1, wherein:

said closure lip {38), said collar member (30) and
said sleeve member (24) define a sealant pocket for
receiving an adhesive sealant material (49) therein.
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3, The flange assembly of Claim 2, wherein the
adhesive sealant material is an elastomer.

4. The fiange assembly of Claim 2, further including:

injector ports (50) formed in said collar member for
addition of the sealant material into said sealant
pocket.

S. The flange assembly of Claim 4, further including:

guide sleeves (50) in said collar member adjacent
said injector ports for forming side walls of said
injector ports.

6. The flange assembly of Claim 4, further including:
connector membhers (52) insertable into certain of

said injector ports Lo increase the gripying force

between said flange and the insulation covering.

~J

The flange assemhly of Claim 2, further including:
a sealing ring (54) mounted about sleeve member in
said sealant pocket.

& The flange assembly of Claim 7, wherein: said

sealing ring (54) is compressed between said collar
nember and the insulation covering.

2, The flange assembly of Claim 1, further including:

flexure seams (56) formed in said collar member to
permit said collar member to be bent to conform to the
surface of the insulation covering.

10. The flange assembly of Claim 1, further including:
an insertion chamfer (82) formed about a lower
portion of said side wall member for ease of insertion of

said sealing plug into said flange.

11. The flange assembly of Claim 1, further including:
a sealing lip (86) formed on said plug extending
outwardly from an upper portion of said side wall member

to seal against said collar member.

12. The flange assembly of Claim 11, further including:
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ar. actachment lug (90) fourmed on said sealing lip.

I2. The flange assembly of Claim 12, further including:
connector member (52) insertable through said
c-.lar member to attach said collar member to the

insulation covering.

14. The flange assembly of Claim 13, further including:
a connector line (96) attached between said
connector member and said attachment lug to connect said

sedling plug and said flange.

12, The flange assembly of Claim 1, wherein the

rsu.ation covering hHas an uneven exterior surface, and

[

Ve,

cretner including:

2 transition gasket (T) for fitting between the
=xt2rior surface of the insulation covering and said
Ilange;

said transition gasket having a first surface

c-nforming to exterior surface of the ‘nsulation covering

vy

ar zuntact therewith;
said transition gasket having a second surface for
er.;azement by said collar member of said flange.

14. The flange assembly of Claim 1, further including:
a connector collar (110) adapted to receive said
<leeve member therein.

17. The flange assembly of Claim 1, further including:

said sleeve member having a side wall with an
inwardly curved lower fitting lip permitting insertion of
sii? sleeve member into the access port.
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