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FOR A MOLDED PLASTIC VESSEL 3 BACKGROUND OF THE

| NVENTI ON 4 1. Field of the Invention 5 This invention rel ates
generally to the field of plastic 6 vessels and specifically to a process
for installing a fitting 7 on such a vessel. 8 2. Description of
the Related Art 9 Mol ded vessel s-.jhave nunerous applications for
cont ai ning 10 fluids. The vessels are made by any of several plastic 11
form ng processes, including rotational nolding and blow 12 nol di ng.

Many of the fluids are contained at high pressure.

1 FITTING INSTALLATION PROCESS AND APPARATUS

b o FOR A MOLDED PIASTIC VESSEL
3 BACKGROUND OF THE INVENTION
4 1. Field of the Invention
5 This invention relates generally to the field of plastic
6 vessels and specifically to a process for installing a fitting
7 on such a vessel.

2. Description of the Related Art

Molded vessels have numerous applications for containing
10 fluids. The vessels are made by any of several plastic
11 forming processes, including rotational molding and blow
12 molding. Many of the fluids are contained at high pressure.
13 Therefore, the vessels are reinforced by filaments wound on
14 the outer surface of the vessel, as described, for example,
15 in U.S. Patents Nos. 3,945,578 to Kaminsky and 5,012,950 to
16 Knappe, both incorporated herein by reference.
17 Such vessels need one, and frequently several, ports for
18 filling or emptying the vessel. The ports are commonly
19 provided as a rigid fitting adapted to connect to a hose or
20 pipe. Such fittings can be provided during the molding
21 process. For example, a metal fitting can be held in the mold
22 and the plastic molded around the fitting. This method,
23 however, cannot be used to add a fitting after molding.
24 Moreover, reconfiguring a mold is costly, thus, fittings
25 cannot be located at different locations based on specified
26 applications. U.S. Patent No. 4,685,589 to Benton describes
27 one way of installing a fitting after molding and before
28 winding a vessel. An elastic seal is disposed between the
29 fitting and the vessel.
30 Still, the need remains for a method of fabricating a
31 fitting that allows the fitting to be located after molding
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6 forming a 1liner; providing a preformed fitting having a

7 flange; installing an insert in the fitting; and positioning
8 the fitting on a wall of the liner and welding the insert to
9 the wall. Additional steps include filament winding the
10 liner, said filaments capturing the fitting flange against the
11 wall; and cutting a hole through the wall of the liner inside
12 the fitting to create a passage through the fitting and liner
13 wall.

14 Preferably, the fitting defines a passage therethrough,
15 and the insert is installed in the passage. The insert has
16 a flange that engages the fitting to retain the fitting on the
17 liner. The passage communicates with an interior of the liner
18 through the hole. When the liner and insert are made of
19 materials having substantially similar melting temperatures,
20 they are heated to about the same temperature. When the liner
21 and insert have different melting temperatures, they are
22  heated to different temperatures. The liner and insert are
23 made of materials compatible for welding to each other,
24 preferably plastic. The liner is generally cylindrical, and
25 the fitting is located on a generally cylindrical side wall
26 of the liner. The step of welding includes heating the insert
27 and an area of the liner and pressing the insert into the
28 liner to bond therewith.

29 According to one aspect of the invention, the method
30 includes rotationally molding the liner of plastic' material
31 having a generally cylindrical shape. The fitting is
32 preformed with the flange and passage therethrough. The
33 insert, of the same material as the liner, is installed in the
34° passage of the fitting, and the insert flange engages the
35 fitting. Heating the insert and an area of the cylindrical
36 wall of the liner where the fitting is to be installed softens
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12 and means for positioning the fitting on the 1liner and
i3 pressing the’ insert into the liner to weld the insert to the
14 liner.
15 According to a preferred aspect of the invention, the
16 apparatus for installing the fitting on the molded vessel
17 liner includes a platform. A mounting head is movably mounted
is8 on the platform and adapted for supporting the fitting and the
19 insert near the liner, positioning the fitting on the liner,
20 and pressing the insert into the liner. A driver is adapted
21 to move the mounting head. A heat mirror is movably mounted
22 on the platform on a support arm having the heat mirror
23 pivotably mounted thereon. The support arm is adapted for

24 positioning the heater between the fitting and the liner.

25 BRIEF DESCRIPTION OF THE DRAWINGS

26 Fig. 1 shows a partially exploded side elevational view
27 of an apparatus for installing a fitting on a liner and a
28 partial end view of the liner;

29 Fig. 2 shows a top view of the apparatus, assembled
30 fitting, and liner of Fig. 1; and

31 Fig. 3 shows an isometric view of the wound véssel with
32 the fitting installed thereon.

33 DESCRIPTION OF THE PREFERRED EMBODIMENTS
34 Referring to Fig. 1, a molded tank liner 10 for a vessel

35 is made from a suitable polymer, such as polyethylene, by



26 of the liner. The step of welding includes heating the insert 27 and
an area of the liner and pressing the insert into the 28 liner to bond
therewith. 29 According to one aspect of the invention, the nethod 30
includes rotationally nmolding the liner of plastic material 31 having a
generally cylindrical shape. The fitting is 32 preformed with the
fl ange and passage theret hrough. Thg-33 insert, of the sanme material as
the liner, is installed in the 34 passage of the fitting, and the insert
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8 suitable durable material. The fitting 14 can be threaded or
9 otherwise suitable for connecting to another fitting or a
10 conduit. A pair of threaded bores 20 are provided in a face
11 of the fitting 14. An insert 22 has a cylindrical body 24
12 adapted to fit in the cylindrical passage 18 of the fitting
13 14, The insert 22 is preferably molded from a material
14 compatible with the 1liner 10 and adapted to be bonded
15 therewith by welding, such as polyethylene. The insert 22 is
16 provided with an annular flange 26 for preventing the insert
17 from passing through the passage 18 of the fitting 14. The
18 body defines an edge 27 adapted to be flush with or extend
19 slightly from the flange 16 of the fitting 12. A pair of
20 holes 28 corresponding with the threaded bores 20 are provided
21 through the flange 26.

22 An installation apparatus 30 is adapted to be located
23 near the liner 10 and includes a vertically and laterally
24 adjustable platform 32. The platform is adjustable by manual
25 or powered devices, such as cranks and threaded shafts. A
26 horizontally movable mounting head 34 is supported on a
27 horizontal shaft 36 of a driver, such as a hydraulic or
28 pneumatic cylinder 38, mounted to the platform 32. The
29 cylinder 38 is powered by fluid controlled by a head
30 controller 40.

31 The mounting head 34 has a front face 42 adapted to
32 engage the ‘flange 26 of the insert 22, A pair of holes 44
33 corresponding with the insert holes 28 are provided through
34 the head 34. A pair of bolts 46 are installed through the
35° holes 44, 28 and threaded into the bores 20 to mount the
36 fitting 14 and insert 22 on the mounting head 34.
37 Alternatively, the fitting 14 can be mounted on the head 34



9 neans for supporting the fitting and an insert near the liner; 10 a
heat er; means for positioning the heater between the fitting 11 and the
liner for heating the insert and an area of the liner; 12 and nmeans for
positioning the fitting on the liner and 13 pressing the insert into the

liner to weld the insert to the 14 liner. 15 According to a
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fitting on the nol ded vessel 17 | i ner” i ncludes a platform A nounting

head is vab th form nd ada tedf rting the
fitting and thL TolTf &F ovidh 'gffaite Boliing SRR~ ndne diitingh dahe
liner, 202 a8 §ﬁ§Q§Vn@°MW§edn§@%that(thdunmsﬁmn fldndelﬁeremgagésp&mé 21
to nove the npypting bgad. A heat mirror is novably nounted 22 on the
platform on a suppoft arm havi ng the heat mrror 23 pivotably nounted

t hereon. 4The suppBeferFingstadijpged2tor heatessi4g orsuchtae hekwer Sigedeen

the fittimg aﬁdathﬁlfrﬂﬁf is aﬁsposable betweenBBthmgﬁﬁgghﬁThgydcﬁ4Tﬁﬁd
DRAW NGS oded side elevational view

27 of a 6ap5%?a}ﬁ%e$o¥&ﬁn EFPangrt??F%K%ex j AL it coPaing teoathes
end view of twallil®ran®9nsert 22Fixec: ﬁmoauboﬁealt %zﬁiaﬁh&; aﬂiﬂﬂrf %h'éS,
?iiﬁen?lr ?2 \?;?ew {fé% me%lr%ll\f{eas%gel Ay "|[: ﬁ‘g§2}’éf‘ﬁgrf FRRiIvR ﬁ“f%tsﬁ%a&ftt%gpgo
33 9  sppsirhent oNCRrEHRIPRERERREER EAMBEDNAENTS The heater can be
10 hand held or supported on a suitable stationary or movable
11 structure. The two sides of the heater 48 are separately
12 controlled by a heater control 51. Preferably, the heater 48
13 is carried on the platform 32 by a pivotable support arm 50
14 and a brace arm 52. The support arm 50 is adapted to pivot,
15 thereby moving the heater 48 to a vertical position providing
16 clearance for the head 34 to move the fitting 14 toward the
17 liner 10. 1In a horizontal position shown, the heater 48 is
18 held at a constant level and prevented from shifting by the
19 brace arm 52. A rotary grinder 54 having a cutting tool 56
20 powered by a motor 58 is provided on the platform 32 or
21 separately therefrom. A hand held grinder 54 is suitable.
22 In operation, referring to Figs. 1 and 2, the
23 installation apparatus 30 is located near the previously
24 molded liner 10. The heater 48 is moved to its horizontal
25 position and located proximate to a location on the liner 10
26 where the fitting 14 is to be installed. The mounting head
27 34 is moved to a retracted position away from the heater 48.
28 The insert 22 is installed in the passage 18 of the fitting
29 14 so that the insert flange 26 engages the fitting 14. The
30 fitting 14 and insert 22 are mounted on the mounting head 34
31 with the bolts 46. The head 34, insert 22 and fitting 14 are
32 moved to an-intermediate position wherein the flange 16 of the
33 fitting 14 and edge 27 of the insert are proximate to the
34 heater 48.
35°¢ The heater 48 is activated to heat the edge 27 of the
36 insert 22 and an area of the wall 12 of the liner 10. The
37 edge 27 and wall 12 are softened or melted to a point at which
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automatically controlled to provide adequate heating for
successive liners and fittings. The heater 48 is deactivated
and the support arm 50 is pivoted to move the heater 48 to its
vertical position. The mounting head 34 is moved to an
extended position wherein the flange 16 is pressed against the
wall 12 and the insert 22 is welded to the wall 12. The
fitting 14 is held against the wall under pressure from the
cylinder 38 for a sufficient time to bond the insert 22 to the
wall 12. The time and pressure depend on the materials and
will be apparent to one skilled in the art of plastics. The
fitting 14 is held in place without pressure until the insert
22 and wall 12 have cooled sufficiently to hold the fitting
14. The mounting head 34 is separated from the insert 22 and
fitting 14, by removing the bolts 46, and the mounting head
34 is retracted. The grinder 54 is then used to remove the
portion of the wall 12 inside the insert 22 to cut or grind
open the interior of the liner 10 and place the interior of
the liner in communication with the passage 18. Finally the
liner is filament 60 wound in a conventional manner, as shown
in Fig. 3. The filaments 60 pass over and capture the flange
16 of the fitting to securely hold the fitting on the liner
10. If it is necessary to entirely remove the insert 22, the
liner 10 should be filament wound prior to grinding or cutting
out the insert 22 and portion of the wall 12. The fitting 14
is then suitable for connecting conduits to the vessel.

The present disclosure describes several embodiments of
the invention, however, the invention is not limited to these
embodiments. For example, other devices and fittings, such
as sight gauges, flanges, etc. can be installed on other

insert 22 is 16 provided with an



17 from passing through the passage 18 of the fitting 14. The 18 body
defines an edge 27 adapted to be flush with or extend 19 slightly fromthe
flange 16 of the fitting 12. A pair of 20 holes 28 corresponding with the
t hreaded bores 20 are provided 21 through the flange 26. 22 An
installation apparatus 30 is adapted to be |located 23 near the |iner 10
and includes a vertically and laterally 24 adjustable platform32. The
platformis adjustable by manual 25 o7 powered devices, such as cranks and
threaded shafts. A 26 horizontally novable nounting head 34 is supported
on a 27 1horivedels skebiraifgotoatits ipmrsents Uciveas imnhy dotler cvar i@igions

pneumat i cyllnder 0,th 3 h 9 cﬁ%hi r 8
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The nount3 ng inxﬁhtybﬂuﬁndadppamdeﬁa©éa4msadapted to 32 engage the flange
26 of the insert 22. A pair of holes 44 33 corresponding wth the insert
hol es 28 are provided through 34 the head 34. A pair of bolts 46 are
installed through the 35 holes 44, 28 and threaded into the bores 20 to
mount the 36 fitting 14 and insert 22 on the nmunting head 34. 37
Alternatively, the fitting 14 can be nmounted on the head 34



- 5- 1 by a clanp or other suitable nounting neans. The fitting 14 2 is
firmy nounted so that the insert flange 26 engages the 3 fitting 14. 4
Referring to Fig. 2, a heater 48, such as a tw sided 5 heat—m+ror, is
di sposabl e between the nounting head 34 and 6 the liner 10. A pair cpf
heating spigots 49 conforming to the 7 wall 12 and ThisSbeetHap BeqRFRAC
focus heat emanating fromthe 8 heater 48. Alternati bt er can
be two separate one- 9 sided heat m r8ors or other h The
heater can bguaP Ié‘%ﬁﬂ% 1y, supported on a suitable stationary or
novable 11 ~structure. wo sides of the heater 48 are separately 12
controlled by a heater control 51. Preferably, the heater 48 13 S
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to nove the fitting 14 flovmindy thaink#; liner 10. In a horizontal position

shown, t heater 48 is ey .nel d at 3 .con t%n%tl.eve.l and prevented from
shifting by the 19 brASE WH%2 Pr PSP‘&% driA&€ 54 having a cutting
tool 56 R0 powered byinstadtldmgs@ni dngesti dedthe fthétphgtf and 32 or 21
separately therefrom L . ' uj I .
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appar at us/ 30 Wesldigkhithe dawenthdoptde wadly 24 nolded liner 10. The
heater 48 is noved to its horizontal 25 position and |ocated proximate to

a locatiqn on the Jiner. 10 .26, where the fitting 14 is to be install ed.
The mounti ng head 2° A method according to claim 1, Eurther comprks?ng

2 the step of filament winding the liner, said filaments
3 capturing the fitting against the wall.

3. A method according to claim 1, further comprising
the step of cutting a hole through the wall of the 1liner
inside the fitting to create a passage through the fitting and
the liner wall.

s W N

4. A method according to claim 2, wherein the fitting
defines a passage therethrough, and said insert is installed
in the passage.

5. A method according to claim 4, wherein the insert
has a flange that is engaged with the fitting to retain the
fitting on the liner.

6. A method according to claim 4, wherein the passage
is placed communication with an interior of the liner through
3 the hole.

1 7. A method according to claim 1, wherein the insert
is engaged with the fitting to retain the fitting on the
3 liner.

8. A method according to claim 1, wherein the liner and
insert are made of materials having substantially similar
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27 34 is noved to a retracted position away frontthe*heater'ﬁS“*‘28”‘The
insert 22 is installed in the passage 18 of the fitti Qs asBc P that
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head 34, insert 22 and fitting 14 are 32 noved to a

posi tion wherein the flange 16 of theg_33 fitting 14 and edge 27 of t he
insert are proximate to the 34 heater 48. 35 The heater 48 is
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10. A method according to claim 1, wherein the liner and
insert are made of materials compatible for welding to each

other.

11. A method according to claim 1, wherein the liner and

2 insert are made of plastic.

12. A method according to claim 1, wherein the liner is

2 generally cylindrical.

13. A method according to claim 12, wherein the fitting
is installed on a generally cylindrical side wall of the

liner.

14. A method according to claim 1, wherein the step of
welding includes heating the insert and an area of the liner
and pressing the insert into the liner to bond therewith.

1 15. A method of manufacturing a fluid containing vessel
2 having a fitting, comprising the steps of:

3 forming a liner;

4 providing a preformed fitting having a flange;

5 installing an insert having a flange in the:.fitting,
6 said insert. flange engaging the fitting;

7 positioning the fitting on a wall of the liner and
8 welding the insert to the wall, the insert flange retaining
97 the fitting on the liner;
10 filament winding the liner, said filaments capturing
11 the fitting flange against the wall; and
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8 successive liners and fittings. The heater 48 is deactivated 9. and
the support arm50 is pivoted to nove the heater 48 to its 10 vertical

posi tion. The nmounting head 34 is noved to an 11  exlh {HssdeenReplpced
wherein the flange 16 is pressed against the 12 wall 12 1 [ t 22
Is welded to the wall 12. The 13 fitting 14 is held a I

under pressure fromthe 14 cylinder -38-for a sufficient tine to bond the
insert 22 to the 15 wall 12. The tinme and pressure depend on the
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filanment Swurkl BATRIY FRAGSRERYDY cutting 30  out the insert 22 and
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11 of the liner where the fitting is to be installed to soften
12 the fitting and the area of the wall;
13 locating the flange of the fitting on the area of
14 the wall and pressing the insert into the area so as to bond
15 the insert to the wall;
16 filament winding the liner, said filaments capturing
17 the fitting flange against the wall; and
18 cutting a hole through the wall of the liner inside
19 the fitting to create a port through the passage.

1 17. An apparatus for installing a fitting on a molded
2 vessel liner, comprising:

3 means for supporting the fitting and an insert near
4 the liner;

5 a heater;

6 means for positioning the heater between the fitting
7 and the liner for heating the insert and an area of the liner;
8 and

9 means for positioning the fitting on the liner and
10 pressing the insert into the liner to weld the insert to the
11 liner.

Ay

18. An apparatus according to claim 17, further

comprising means for removing material of the liner to place

LRI e
e N ki aE REPLACED




-7- 1 vessels according to the present invention. Cther variations 2 are
contenplated to be within the spirit and scope of the 3 invention andﬂ.
appended cl ai ns. < 8-
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3 an interior of the vessel in communication with the fitting.

19. An apparatus according to claim 17, wherein the
means for supporting the fitting and insert and the means for
positioning the fitting comprise a movable mounting head.

20. An apparatus according to claim 19, further
2 comprising a powered driver for moving the mounting head.

21. An apparatus according to claim 17, wherein the

2 heater comprises a two sided heat mirror.

22. An apparatus according to claim 21, wherein the two
2 sides of the heat mirror are separately controllable.

23. An apparatus according to claim 17, wherein the
2 means for positioning the heater comprises a support arm on

W

which the heater is pivotably mounted.

24. An apparatus for installing a fitting on a molded
vessel liner, comprising:

a platform;

a mounting head movably mounted on the platform and
adapted for supporting the fitting and an insert near the
liner, positioning the fitting on the liner, and pressing the
insert into the liner;

a driver adapted to move the mounting head;

O 0 1 o ;& W N

a heat mirror movably mounted on the platform; and

-
(=]

a support arm having the heat mirror pivotably

=3
=

mounted thereon and adapted for positioning the heater between
the fitting and the liner.
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form ng
installi
fitting
wal |

step of
fitting
further

a liner (10); providing a preforned fitting (14);
ng an insert (22) in the fitting;, and positioning the
on a wall (12) of the liner and wel ding the insert to the

2. A nmethod according to-claiml1, further conprising the
filament (60) wnding the liner, said filanments capturing the
agai nst the wall. 3. A nethod according to claim1l
conprising the step of cutting a hole through the wall (12) of the

liner (10) inside the fitting (14) to create a passage through the

fitting

and the liner wall.

ABSTRACT OF THE DISCLOSURE

TITLE ¢ FITTING INSTALLATION PROCESS AND APPARATUS FOR A
MOLDED PLASTIC VESSEL

A molded plastic vessel is provided with a fitting or other
attachment after molding and before winding of the vessel.
The fitting is provided with a plastic insert. The insert
and a wall of the vessel are heated and welded together to
hold the fitting on the vessel. The tank is filament wound
for reinforcement, and the filaments capture the fitting to
hold the fitting on the wall. The wall is opened to provide
a passage through the fitting into the vessel. An apparatus
is provided that carries and moves the fitting, insert, and

a heater to install the fitting on the vessel.
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4. A nethod according to claim2, wherein the fftting (14) defines a

passage (18) therethrough, and said insert (22) Is installed in the
passage. 5. A nmethod according to claim4, wherein the insert
(22) has a flange (16) that is engaged with the fitting to retain the
fitting on the liner. 6. A nmethod according to claim4, wherein

the passage (18) is placed in comrunication with an interior of the |liner
(10) through the hol e. 1/3
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7. A nmet hod according to claim11, wherein the insert (22) is engaged
with the fitting (14) to retain the fitting on the liner. .

nmet hod according to claim1l, wherein the liner and insert are made of
material s having substantially simlar nelting materials and the step of
wel di ng includes heating an area of the liner and insert to about the sane
t enperat ure. 9. A method according to claim1, wherein the |liner
and insert are nade of materials having substantially different nelting
tenperatures and the step of wel ding iiyg udes heating an area of the |iner
and insert to different tenperatures.
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10. A-met hod
of materials
according to
12. A met hod
cylindrical.

13. A nethod according to claim12, wherein the

fitting is installed on a generally cylindrical side wall of the Iiner.
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T i nsert are nade
conpati ble for welding to each other. 11. A nethod
claim1l1, wherein the liner and insert are made of plastic.
according to claim1, wherein the liner is generally



14. A method according to claim1, wherein the step of J{ HEPLACEMENT SHEET
-10- welding includes heating the insert and an area of the-liner _an
pr.essing the insert into the liner to bond therewth. 19 ;iT ngethcd
of manufacturing a fluid containing vesgel having a fiftt}ng ¥ ¥4y, eyl
conprising the steps of: formng a liner (10);

providing a prefornmed fitting (14) having a flange (16);

i nstal | i gt M3 nsert (22) having a flange (26) in

1. A method of manufacturing a fluid containing vessel

having a fitfing, comprising the steps of: ) _ _
forming a liner (10); ”ll"l”"l"lll"""l ,”",
f * c L ] s *
providing a preformed fitting (14);
installing an insert (22) in the fitting; and
positioning the fitting on a wall (12) of the liner

and welding the insert to the wall.

2. A method according to claim 1, further comprising
the step of filament (60) winding the liner, said filaments

capturing the fitting against the wall.

3. A method according to claim 1, further comprising
the step of cutting a hole through the wall (12) of the liner
(10) inside the fitting (14) to create a passage through the

fitting and the liner wall.

4. A method according to claim 2, wherein the fitting
(14) defines a passage (18) therethrough, and said insert (22)

is installed in the passage.

5. A method according to claim 4, wherein the insert
(22) has a flange (16) that is engaged with the fitting to

retain the fitting on the liner.

6. A method according to claim 4, wherein the passage
(18) is placed in communication with an interior of the liner

(10) through the hole.
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the fitting, sard—nsert—flange engaging the fitting;
posi tioning the a mall (12) of the Iliner 10), @gjdqng
the insert to th 'mm Iﬁﬂ flange retainin hd *lﬁilﬂ@}won

g
the liner; 0) wingjng the liner, spid-filaments |
capturing the f|tt|ng flange agalnst the wall; and o cutting a
hol e through the wall of the liner inside the fitt:

port through the.fitAaifgthod accordbngAcdet@inof, names & U 0i msd i d
cont ai ni ng vessel having a port, conprising the steps of: _

rotational K§2holdi aggagedneithloheofiptingi ¢14) to ret®in athdaFitgimg on
general ly cylindrical shape; providing a prefornmed fitting (14)
havi ng a ffthagéiner.

8. A method according to claim 1, wherein the liner and
insert are made of materials having substantially similar
melting materials and the step of welding includes heating an

area of the liner and insert to about the same temperature.

9. A method according toc claim 1, wherein the liner and
insert are made of materials having substantially different
melting temperatures and the step of welding includes heating

an area of the liner and insert to different temperatures.

10. A method according to claim 1, wherein the liner and
insert are made of materials compatible for welding to each

other.

11. A method according to claim 1, wherein the liner and

insert are made of plastic.

12. A method according to claim 1, wherein the liner is

generally cylindrical.

13. A method according to claim 12, wherein the fitting
is installed on a generally cylindrical side wall of the

liner.

14. A method according to claim 1, wherein the step of

=3
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(16) and a passa t her et hr ough; |nstalllh@J§%wF” 3 %)
|

of the sane nat ei'ﬂﬁurﬂﬁ I“"“Ill{ﬂl I|ner in the passage (18) of the ;,J,t g,
said insert (26) engaging the flttlng,g 0oy ol I
heating the insert” ( 2) and an area of 1@ -cylindrical . wall (1?) he
li.ner (10) where the fitting is to be - 11 - j
installed to soften the fitting and the area of the walil;

| ocati ng ¥RéIEngndecdygesohepfdng thengneerf andiam area ofrhe otingle wal |

i n he insert_into the area so as to bond the jnsert to the
3£?|press % %r%ssQng Ehe insert ?nto the liner to bond therewith.

15. A method of manufacturing a fluid containing vessel
having a fitting (14), comprising the steps of:

forming a liner (10);

providing a preformed fitting (14) having a flange
(16);

installing an insert (22) having a flange (26) in
the fitting, said insert flange engaging the fitting;

positioning the fitting on a wall (12) of the liner
(10) and welding the insert to the wall, the insert
flange retaining the fitting on the liner;

filament (60) winding the liner, said filaments
capturing the fitting flange against the wall; and

cutting a hole through the wall of the liner inside

the fitting to create a port through the fitting.

16. A method of manufacturing a fluid containing vessel
having a port, comprising the steps of:

rotationally molding a liner (10) of plastic
material having a generally cylindrical shape;

providing a preformed fitting (14) having a flange
(16) and a passage (18) therethrough;

installing an insert (22) of the same material as
the liner in the passage (18) of the fitting, said insert
having a flange (26) engaging the fitting;

heating the insert (22) and an area of a cylindrical

wall (12) of the liner (10) where the fitting is to be

ety
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filament (60) wi-reingthe Tiner, said filaments captur--ng-the-~f4t ijng

f1 ange agai nst t cutting a hole thfo qi;««he yal I} df
the liner inside Ilmﬂ“ll“mﬂﬂlll ‘mg to create a port through tthe ™ ﬁassagdn
17. An apparat us cd NS l'isng*a fittipg.(14) on a nol ded—vesset—tiner
(10), conprising: nmeans for supportl ng the fitting (14) and an .
I nsert (22) near the liner (10); a heater—(#8)y7— -
means for positinFablehethesaidren 48)9 tfeﬁﬁe‘éﬁ taW@ the arept Plfnghelﬂ)alérid
tthe Iiner (10) for heating the inser an area .of the liner; and
means for positioni nJg°‘EEht'e“?‘-f t’il'i%gﬂcﬂﬂl‘qehe(llq)né’rf it titting, (34)ngmy frbe

Insert into th?aéénerftéhe wa f '5¥£§Sfﬁg the insert into the area so

as to bond the insert to the wall;
filament (60) winding the liner, said filaments
capturing the fitting flange against the wall; and
cutting a hole through the wall of the liner inside

the fitting to create a port through the passage.

17. BAn apparatus for installing a fitting (14) on a
molded vessel liner (10), comprising:

means for supporting the fitting (14) and an insert
(22) near the liner (10);

a heater (48);

means for positioning the heater (48) between the
fitting (14) and the liner (10) for heating the insert
and an area of the liner; and

means for positioning the fitting on the liner and
pressing the insert into the liner to weld the insert to

the liner.

18. An apparatus according to claim 17, further
comprising means for removing material of the liner to place

an interior of the vessel in communication with the fitting.

19. An apparatus according to claim 17, wherein the
means for supporting the fitting and insert and the means for

positioning the fitting comprise a movable mounting head (34).
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the liner.

conpri si ng neans naterlal of the liner to p ) d
of the vessel in ﬁmg ththeflttlng amj
dccording to clalm l1¢, neans. for supportlngstne fitting

I nsert and the nmeans for p05|t|on| ng the fitting corrpr|$e a novabl e

mount i ng

U e i e '______,_____.,,

afe ar!m' qntﬂe,r
10. 1h HHppartat

.- i ST SHEET
“‘.‘E%—m—appar—atuus according to claim 1'7FEF‘UAQ jl ’é St .

head (34).

S

w3

20. . An apparatus according to claim 19, further
comprising a powered driver (38) for moving the mounting head

(34).

21. An apparatus according to claim 17, wherein the

heater comprises a two sided heat mirror.

22. An apparatus according to claim 21, wherein the two

sides of the heat mirror are separately controllable.

23. An apparatus according to claim 17, wherein the
means for positioning the heater comprises a support arm (50)

on which the heater is pivotably mounted.

24. An apparatus for installing a fitting on a molded
vessel liner, comprising:

a platform (32);

a mounting head (34) movably mounted on the platform
(32) and adapted for supporting the fitting and an insert
near the liner, positioning the fitting on the liner, and
pressing the insert into the liner;

a driver (38) adapted to move the mounting head;

a heat mirror movably mounted on the platform; and

a support arm (50) having the heat mirror pivotably
nounted thereon and adapted for positioning the heater

between the fitting and the liner.
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20. An apparatus according to claim19, further conprising

driver (38) for noving the nounting head (34). 21.
according to claim17, wherein the heater conprises a twotsifdéd heat
mrror. 22. An apparatus according to claim 21, Mh;r6|ﬁ;€h§ﬁﬁ“ﬁ:?

R |

sides of the heat mrror are separately controll able. : 23. An :
apparatus according to claim 17, wherein the neans for poditioning the
heated conprises a support arm (50) on which the heater ig pivotably

nount ed.

o

i
i

24. An apparatus for insti#ding a fitting on a nol ded

ABSTRACT OF THE DISCL.OSURE

TITLE : FITTING INSTALLATION PROCESS AND APPARATUS FOR A
MOLDED PLASTIC VESSEL

A molded plastic vessel is provided with a fitting or other
attachment after molding and before winding of the vessel.
The fitting is provided with a plastic insert. The insert
and a wall of the vessel are heated and welded together to
hold the fitting on the vessel. The tank is filament wound
for reinforcement, and the filaments capture the fitting to
hold the fitting on the wall. The wall is opened to provide
a passage through the fitting into the vessel. An apparatus
is provided that carries and moves the fitting, insert, and

a heater to install the fitting on the vessel.

(Fig. 1)
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vessel liner, conprising: a platform (32); a _nountin

head vabl SE@R@@A@EF@R’P' PApblidation No. 96108232) and adapted for
supp/ the fitting and an I nser near the |iner, positioning the
fitt n the liner, and prepsing the insert intotheliner; _

a move the UMt T g Tead; a neat nr 1ot
nongXSf(r)rgﬂ%% lfeﬁglgl atform and a support arm (50) having
the heat mrror p| vot abl y nount ed thereon and adapted for positioning
t he heater between the fitting and the |iner.

FITTING INSTALLATION PROCESS AND APPARATUS FOR A MOLDED PLASTIC
VESSEL

A molded plastic vessel is provided with a fitting (14) or other attachment after molding and
before winding of the vessel. The fitting (14) is provided with a plastic insert. The insert (22)
and a wall of the vessel are heated and welded together to hold the fitting (14) on the vessel.

The tank is filament wound for reinforcement, and the filaments capture the fitting to hold the
fitting (14) on the wall. The wall is opened to provide a passage through the fitting (14) into
the vessel. An apparatus is provided that carries and moves the fitting (14), insert (22), and a
heater to install the fitting (14) on the vessel.

Fig. 1
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