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Abstract:

An apparatus and process are described for turning
inside out (i.e. everting) a part of the neck of a
balloon, the apparatus essentially comprises an elongate
mandrel which 1s tapered at one end so that it can be
inserted into the neck of the balloon, and pressure
applying means, which in use press a portion of the neck
against the inserted mandrel. The neck is everted simply
by a reciprocating motion of the mandrel relative to the
pressure applying means. An adhesive glue can then be
administered to the everted neck portion. There is
further described an automated apparatus for everting a
plurality of balloons, applying adhesive to each of the
everted neck portions, securing each prepared balloon to

a protective, removable strip, and packaging the secured
balloon in either a cassette or comb forn.
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PROCESS AND APPARATUS FOR THE
PREPARATION OF BALLOONS

This invention relates to a process and apparatus
for preparing self-sealing balloons.

- Balloons in various shapes and sizes are sold for
use@ at many soclal gatherings (eg. children's and
Christmas parties) and are used in larger quantities at
many promotional or sporting events. Traditionally,
balloons are inflated either by blowing into them by mouth
or by £filling them with heljium gas from a large cylindér.
The neck of the balloon is then knotted to prevent gas
escaping. The knotting operation requires dexterity and
becomes all the more tiresome when large qguantities of
balloons need to be inflated and sealed at, for example,
promotional events.,

Furthermore, a gas—-tight seal can never be achieved
simply by tying a knot in the neck of a balloon, since
there will always remain a minute passage through which

gas c¢an escape,

One known method of over::oming the problem of '
knotting balloons is to use a plug or spring clip. Spring
clips are typically applied to the twisted end of the
balloon's neck to pinch or séueeze the end thereby halting
gas escape. However, irrespective of the force applied by
the spring ¢lip, minute passages still exist in the neck
allowing gas to escape. Plugs on the other hand are
inserted into the neck of the balloon, but these are
unsatisfactory as they rely on a force fit which in turn
requires very high manufacturing tolerances to provide a
gas-tight seal. Furthermore; the use of plugs and spring
clips is in general too expensive and too heavy to be of
practical use.

It 1is now common to seal Mylar balloons by' heat.

The balloon's neck is subjected to hot pressing which
locally melts the neck and forms a seal. This requires
expensive machinery and is tmsuitabla for use w:!.th the

. e —— ) ey .
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normal elastomeric toy balloons, since these melt
destructively under this treatment.

United States specifications, 4,560,360 (Isaacs et
al) and 4,516,949 (Schwartz) describe a balloon sealing
method in which a seal 1s made by bringing together
oppoged inner surfaces of the neck of a balloom which
surfaces have previously been coated with a suitable
adhesive. Premature sealing l1ls prevented by means of an
interior protective insert or strip. In both cases, a
tube is inseted into the neck between the protective
inserts to allow for the inflation of the balloon. Such
balloons are expensive to manufacture since they require
extra elements such as protective inserts or strips.
Furthermore, considerable manual dexterity is required to
remove the inserts or strips once a balloon is inflated.

British Patent Application GB-A-2200299 describes a
balloon which can be easily sealed by the use of an
adhesive, which can be prepared at low unit cost, which
does away with the need for interior protective sheets and
which can be adapted to all.types of balloons. The
balloon described in GB-A-2200299 has at least a portion
of its nedkx turned inside out (ie. everted) and at least
an outer annular part of said portion ccated with a
contact adhesive such as, for example, an untreated latex.
| The balloon described in GB=-A~2200299 can be sealed
after inflation, simply by unfolding the neck of the
balloon with a pulling action and by pinching the neck.
The seal produced is entirely gas tight. The ‘balloon does
not require any protective strips, since contact adhesive
is, in general, non-adhesive except with itself and
premature sealing ls prevented byfthefolding of the neck
of the balloon. The balloon has the édditiéhal‘advantage
in that it can be reused, since it is possible to break

the seal by pulling the opposed surfaces of the neck apart.
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The present invention provides an apparatus and a
process whereby a manual worker, or a machine, can quickly
and easily evert at least part of the neck of a balloon,

ags a preliminary step in the preparation of self-sealing
palloons as described in GB-A-2200299,
According to a first aspect of the present invention

there is provided a process for everting at least part of
+he neck of a balloon comprising the steps of

inserting at least an end portion of a mandrel into
the neck of a balloon; and

pressing at least a portiom of the neck against -the
mandrel whilst firstly moving the mandrel relative to the
balloon in a direction into the balloon body and
subsequently moving the mandrel relative to the balloon in
a direction out from the balloon body.

The process may be applied to a balloon with a plain
neck, but is especially suitable for conventional balloons
provided with an annular collar at the open end of the
balloon neck. The action of mowving the mandrel in a
direction into the balloon body causes the neck of the
balloon to roll inwardly from the open end. Surprisingly,
reversing the movement of the mandrel does not simply
reverse the rolling of the neck, but everts the neck.

According to a second aspect of present invention

there is provided an apparatus for everting at least part
of the neck of a balloon comprising

a mandrel insertable within the neck of the balloon,

pressure applying means for pressing at least a
portion of the neck against the mandrel, and

- .means for moving the mandrel in a reciprocating

fashion relative to the nressure applying means and in a
direction at least along the axis of the mandrel.

preféerably, the pressure applying means comprises
one or more biased plates. In a preferred arrangement,

the pressure applying means comprises a pair of biased
plates. Preferably, the plate is curved, 80 as to
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enable the mandrel to be easily located within the
pressure applying means. A suitable biasing means may
snclude a spring. An alternative pressure applying means
comprises one Or more inflatable collars which can
surround a portion of the neck of the balloon when mounted
on the mandrel.

The apparatus may be provided with means for
applying, and optionally drying, a layer of a contact
adhesive, such as, for example untreated latex, to at
least an outer annular part of the everted neck of the
balloon.

preferably, the mandrel is rotatable about its
longitudinal axis. Thus, the rotation of the mandrel will
facilitate the application, and optional drying, of the
contact adhesive to the everted neck of the balloon.

The apparatus can also be provided with means forx
jnserting a tube within the neck portion of the balloon.
The apparatus may be further provided with means for
forming the tubes from sheets of suitable flexible
material.

The purpose of the tubes is that they prevent the
collapse of the necks during inflation and they also ease
the folding down of the necks of the balloens during
preparation. The tubes may be of a plastics material and
may optionally be removed once the balloons are inflated.
plastics tubing is cheap and thus this part may be
disposable. |

preferably, the tube extends out of the neck of the
balloon. This prevents spittle affecting the contact
adhesive, if the balloon is to be mouth inflated. The
tube may alsc be easily removed if it extends out of the
balloon. Such a tube is preferably proﬁided with means
adapted to form a substantially gas-tight connection with
a gas source. Preferably, these means are one part of a
bayonet fitting. This arrangement allows for a simple gas
tight connection to be made to a suitable gas source such
as a helium cylinder.

~~~~~
. .
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Preferably, the tube is inserted before the neck
portion is everted. This may advantageously be achieved
by placing a tube over the end of the mandrel, before the

mandrel is inserted into the neck of the respective
balloon.

The apparatus may have means for applying a
removable protective strip to at least the outer annular
portion of the everted neck which has an applied layer of
adhesive. |

The removeable protective strip prevents a
collection of the balloons, when packaged loose togetfxer,
from sticking together. The strip may simply be removed
from the exterior of the balloon’s neck prioxr to
inflation. Alternatively, there may be provided an
assembly comprising a plurality of balloons each having a
tube extending out of its neck wherein the tubes are
attached to, or integral with a common member at spaced
apart intervals. FPFor example, the tubes may form an
integral injection moulded comb provided with frangible
portions for the ready removal of individual balloons. An
alternative assembly comprises a plurality of balloons,
each having a tube extending out of its neck, wherein the
balloons form a bandolier-type arrangement, which enables
the balloons to be stored in cassette form for the ready
removal of individual balloons. |

The apparatus may be provided with two or more
mandrels, each with respective pressure applying means,
and means to move each mandrel im a reciprocating fashion
relative toieach pressure applying means and in a
direction‘af. least along the axis of each mandrel. The
provision of such an apparatus enables a large quantity of
self-sealing balloons to be prepared at a very low unit
costo.

A preferred apparatus comprises a plurality of mandrels
supported from a common, movable mandrel head; a plurality of

pressure applying means supported on a common, movable
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block; means to apply a layer of self contact adhesive to
at least part of the everted neck of each balloon; means
to dry the layer of adhesive; means to secure each everted
balloon to a removable protective strip; and means to
package the secured, everted balloons in either a comb or
a cassette forim.

A specific embodiment of an apparatus and process
according to the present invention is now described, by
way of example only, with reference to the accompanying
drawings in which:

Figqure 1 is a side elevation of a balloon mounted by
its neck on a mandrel for use in the process,

Figure 2 is a perspective view of pressure applying
means for use in the process,

Figure 3 is a side elevation of pressure applying
means for use in the process, with a mounted balloon
located within,

Figure 4 is a side elevation of a balloon having a
neck portion everted by the process, while still mounted
on a mandrel.

Figure 5 is a side elevation of a balloon having a
tube fitted within the everted neck portion of a balloon.

Figure 6 is a perspective view of a plurality of
balloons, each mounted on A& mandrel, prior to their
insertion into a corresponding number of pressure applying
means, and

Figure 7 is a perspective view of the means for
packaging balloons having everted neck portiomns.

Referring to the drawings the apparatus essentially
comprises an elongate mandrel 1 and a pressure applying
means generally shown as 3.

The mandrel 1 has a tapered end portion {not shown)
on which can be mounted a balloon shown generally as 5 in
+he manner as shown in Figure 1. Balloon > has a neck 7

and a body 9. The end of the neck 7 is provided with an
annular collar 10.
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The pressure applying means 3 comprises a pair of
curved plates 11, each pivoted at one end to a frame 13 by
means of a suitable hinge 15. Between each of the hinges
15 and the frame 13 is a spring (not shown), which acts

5 against each of the plates 11 and the frame 13. Onto each
of the facing surfaces of plates 1l is affixed a thin
rubber pad 17. The plates 1l are biased against each
other, and thus define a nip 19 between the hinges 15, as
shown in Figure 2.

10 In use, to evert at least a portion of the neck 7 of
a balloon 5 the end portion of the mandrel 1 is inserted
into the neck 7, in a direction towards the balloon body
9, until the ballocon 5 is securely mounted on the mandrel
1 as shown in Figure 1. At this stage, the collar 10 is

15 at a first position along the length of the mandrel 1.

The mandrel 1, with the mounted balloon 5, is then
placed into the nip 19, defined by the curved plates 1l of
the pressure applying means 3. The mandrel 1 is then

" moved in a direction towards the free ends of the plates

20 11. As a result of this movement the free ends of the
plates 11 move apart and the rubbexr pads 17 press against
the collar 10 of the mounted balloon.s.in.the'manner shown
in Figure 3. It is apparent that this step can be
conducted manually, or by means of a suitable, automated

25 conveyor arrangement (not shown).

Whilst the pads 17 are firmly pressed against the
halloon collar 10, the mandrel 1 is moved in a downwards
direction, while frame 13 remains in a fixed position.
During the initial downward movement, the collar 10 rolls

30 into the neck 7. . On a further downward movement, the
outeruéurfaqe of -the neck. 7 rolls over the collar 10, now
within the neck 7. On yvet a further downward movement,
+he outer surface of the neck 1l rolls over itself within
the neck. As a result of the downward motion of the

35 mandrel, the neck rolls over itself and‘so.‘the mandrel
advances into the balloon body 9. Thus coliar 10 moves in

Ay by -
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a rolling motion up the mandrel, within the neck 7, to a

second position along the length of the mandrel.
The movement of the mandrel is then stopped, and the

mandrel is then moved in an upwards direction, while frame

13 again remains in a fixed position.
During the upward motion of the mandrel 1, the

folded neck of the balloon shown generally as 5 begins to

fold over itself, as collar 10 rolls over the unfolded

portion of the neck 7.
The collar 10 moves in a direction from the second

position on the mandrel to the first, and in doing sO°

causes the folded neck portion to evert, as shown in
Figure 4. |
Wwhen at least a part of the neck 7 has been suitably

+he mandrel with the mounted balloon is then moved
The everted

everted
out from and away from the pressing means.

portion of the neck 7 is now ready for the adninistration
of a suitable contact adhesive (ie. an adhesive which
bonds to itself), such as, for example, an untreated
latex. When the adhesive has been dried by suitable means

(not shown) the balloons are simply removed from the
mandrel. The balloons are now prepared and ready for use.
It is apparent from the above description that the
same eversion process (ie. of everting at least part of
the neck of the balloon) can be achieved by fixing the
position of the mandrel while allowing the pressing means

+o move in a reciprocating fashion.
2 tube 21 may be fitted within the neck of the

balloon as shown in Figure 5. The tube 21 will not only
prevent collapse of the balloon neck during inflation, but
also prevent spittle affecting the contact adhesive 1if the

balloon is to be inflated by mouth.
One way of fitting a tube within an everted portion

of a neck of a balloon is to mount a tube 21 onto the end
portion of the mandrel 1, before the mandrel is inserted

into the unfolded neck 7 of the balloon 5. In this way,
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by following the same process described above, at least
part of the neck 7 folds and subsequently unfolds over
{tself along the length of the tube 21. Thus, the everted
portion of the neck 7 is mounted on the tube 21, as
generally shown in Figure 5.

It is apparent from the above description that the
process for everting at least a part of the neck of a
balloon can be performed either manually or by machine.
However, if large quantities of balloons are required, it
is preferable to have a machine which automates the
process; | 5

A suitable arrangement for preparing a numbexr of
salloons simultaneously is shown in Figure 6. The machine
essentially comprises a plurality of juxtaposed mandrels
23, each supported from a common mandrel head 25, and a
plurality of juxtaposed pressure applying means 27, each
supported on a common block 23. |

In use, a number of balloons are mounted onto the
end of each respective mandrel 1, which may or may not
have a mounted tube. The mandrel head 25 then swings
towards the pressure applying means 27, in the fashion
shown in Figure 6, until the collar 10 of each balloon is
firmly located between the pair of plates 5 of each
pressure applying means. Either the mandrel head 25 or
the block 29 then moves in an appropriate reciprocating
fashion; as described above. The reciprocating motion
causes at least a part of the neck of each balloon to
evert in the manner described above.

once at least part of each neck has been everted,
the mandrel head 25 swings away from the pressure applying
means. Th@?ﬁcauses each mounted balloon to disengace from
its respectiﬁe pressure applyihé'means. The everted part
of the neck of each balloon, while supported on the
mandrel, is now ready for the application of a suitable
adhesive, such as, for example, untreated latex.
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The adhesive 1is applied to the everted necks whilst
each balloon is rotated, and the adhesive is then dried by
suitable means {(not shown). It will be appreciated that
this method of applying adhesive may be used with any
balloon having an everted neck, however prepared. Once
the adhesive has dried, each prepared balloon can be
removed from its respective mandrel either manually or by
machine. However, if large quantities of balloons are
required, it is preferable to have a machine which
automates this removal stage.

A suitable machine for automating the removal stage
is shown in Figure 7. The machine essentially comprises a
pair of clamping blocks 31, each having a plurality of
recesses 33; and a first web 35 and a second web 37. Webs
35 and 37 run between the clamping blocks 31 in the manner
shown in Figure 7., |

In use, the mandrel head 25, supporting the prepared
balloons, is lowered until the everted parts of the necks
of the balloons are located between the webs 35 and 37.
Clamping blocks 31 are then moved together, and in doing
sO the recesses 31 force portions of each of the webs 35
and 37 to entrap the everted neck portions of each
prepared balloon. The web portions located between the
recaesses are then sealed together, for example by suitable
heating means (not shown). The prepared balloons are now
removably secured to the sealed webs.

When the prepared balloons have been secured to the
webs, the mandrel head 25 moves upwards, causing the
prepared balloons to become free from the mandrels. The
clamping blocks are then moved apart, and the sealed webs
are then advanced, thereby allowing fresh web portiocus to
be located between the blocks.

The secured balloons are then packaged in a suitable
fashion, such as, for example, in a cassette form or comb
(not shown).' Such a cassette or comb form allows a person
or an automated machine to inflate a large number of
ballocns in a small amount of time.
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Tt is of course understood that the present Ny
invention has been described purely by way of e:fiin .
only, and modifications of detail can be made m:ated e
scope of the invention. It will also be appre::noon -
the invention can be adapted for use with any Sooom e
as, for example, bladders, footballs and cycle
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CLAIMS

1. A process for everting at least part of the neck of a
balloon comprising the steps of inserting at least an end
portion of a mandrel into the neck of a balloon; and
pressing at least a portion of the neck against the mandrel
whilst firstly moving the mandrel relative to the balloon in
a direction into the balloon body, and subsequently moving
the mandrel relative to the balloon in a direction out from
the balloon body.

2. A process according to claim 1 comprising the further
step of applying a layer of a contact adhesive to at least
an outer annular part of the everted neck of the balloon.

3. A process according to claim 2 comprising the further
step of applying a removable protective strip to at least
the outer annular part of the everted neck.

4. A process according to any of the claims 1 to 3 wherein
the balloon has a collar at the open end of the neck.

5. Apparatus for everting at least part of a neck of a
balloon comprising an elongate mandrel having an end portion
insertable within the neck of a balloon; and

pressure applying means for pressing at least a portion of
the neck against the mandrel; and

means for moving the mandrel in a reciprocating fashion
relative to the pressure applying means and in a direction
at least along the axis of the mandrel.

6. Apparatué. as claimed in claim 5 wherein the pressure
applying means comprises one or more biased plates.

7. Apparatus as claimed in claim 6 wherein the pressure
applying means comprises a pair of biased plates.
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8. Apparatus as claimed in any of claims 5 to 7 whereln the
or each plate is curved.

9. Apparatus as claimed in any of claims 5 to 8 whexeiln the
or each plate is biased by means of a hinge and spring

arrangement.

10. Apparatus according to any of claims 5 to 9 comprising
a plurality of said elongate mandrels and corresponding

pressure means.

11l. Apparatus as claimed in claim 10 wherein each mandrel
is supported from a common, movable mandrel head, and each
pressure applying means is supported on a common, movable
block.

12. Apparatus as claimed in any of claims 5 to 11, further
comprising means for applying and optionally drying an
adhesive to the everted portion of the or each neck.

13. Apparatus as claimed in any of claims 5 to 12 wherein

a tube is located over the end of the or each mandrel before
+he or each mandrel is inserted into the neck of the or each
respective balloon.

14. Apparatus as claimed in any of claims 5 to 13, further
comprising means for applying a removable, protective strip
to at least the portion of the or each everted neck.

15. Apparatus as claimed in any of claims 5 to 14, further
comprising means for packaging the or each balloon secured
to the protective strip.

16. A process according to claim 2 or claim 3 wherein the
adhesive is applied by a method comprising rotating the
mandrel with the ballocon thereon, and applying said adhesive
to said everted neck from a stationary source adjacent to

the mandrel.
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17. A process according to any one of claims 1 to 4 or claim
16 wherein the necks of a number of balloons are everted and
the everted balloons are attached to a web by a method

5 comprising disposing the necks of said balloons mounted on
the mandrels between two webs and sealing the two webs tTo
each other in the region between adjacent balloons.
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