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@) Light tube protector and tube.

@ A protector for a light tube, particularly an ulira
violet sun bed lamp or fluorescent lighting tube is
made of a flexible plastics material such as PVC,
acrylic or polyethylene and encloses the tube, mak-
ing contact with it at least at spaced positions, so as
to contain any glass fragments if the tube should
shatter. Several embodiments are described includ-
ing the use of loose polyethylene sleeve (I0) retained
by circlips (13) or an exiruded acrylic tube (14) having
internal ribs (I5) providing partial spacing from the
surface of the light tube (), the acrylic sheath being
extruded over sized and shrunk onto the light tube
by the appilication of heat applied either externally or
using the tube itself as a heat source. In an alter-
native form, a flexible PVC sleeve (I6) is expanded
by compressed air so that the light tube (i) can be
inserted, the sleeve then returning to its normal size.
In a further alternative, a self-shrinking material such
as celluiose is used in exiruded form, soaked in

water to expand it onto the light tube and dried *n-

shrink onto the surface of the tube.
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"Light Tube Protector and Tube"

This invention relates o a light fube protector.

The expression "light tube" is intended to cov-
er all types of fluorescent light source in which a
glass envelope of tubular form encloses a low-
pressure gas, through which an eleciric discharge
is maintained to emit light which may be in the
visible or ultraviolet spectral range.

The invention is concerned with relatively low
power light tubes, typically of less than 200 Walts,
rather than high power indusirial process light sour-
ces which emit considerable heat. The invention
was primarily devised for use with ulira violet light
sources used in sun beds and solaria. However, it
may equally be applicable to conventional fluores-
cent lighting tubes.

Light tubes may be of subsiantial length, for
example 1.8 meires long, and have a tubular glass
envelope containing a suitable gas at below at-
mospheric pressure. If a fube is damaged it may
collapse inwardly or "implode", scattering slivers of
glass with considerable force.

Light tubes are carefully manufactured to high
standards so that shattering of the tube is a rare
occurrence but nevertheless it can happen and is
particularly hazardous in some circumstances. For
example, in sun beds, the tubes may be only a
short distance away from the user who would be
unprotecied if one of the tubes were to shatier in
use. In a faciory, moving parts may approach light-
ing units with a risk of the tubes being struck and
damaged.

It is an object of the present invention to pro-
vide a protector for light tubes which overcomes or
reduces the possibility of injury or glass contamina-
tion if a light tube shatters in use or during han-
dling. T

According to the invention there is provided a
light tube protector comprising a sheath of flexible
transparent or iransiucent sheet-like plastics ma-
terial which is adapted fo contact a light tube and
at least parily fo enclose if.

It is known {o use a rigid plastics diffuser on a
light tube and to provide a rigid fransparent acrylic
cover plate on a sunbed overlying the ultraviolet
generating tubes. This type of rigid covering, sepa-
rated from the light tubes themselves does not
form part of the present inventian. :

Preferably, the sheath of plastics material is
tubular.

Alternatively the sheath may be in the form of
a flat sheet adapted o be wrapped around the tube
and secured. As a further alternative, the sheath
may be deposiied directly from molien plastics
material or a solution of a plastics material.
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The surface of the sheath may have continuous
contact with the light tube. Aliernatively, it may
contact the light tube at regularly spaced positions
or may loosely surround the light fube and make
contact at random positions.

Contact at spaced positions can be achieved
by providing surface ridges or other formations on
the inner surface of the sheath of plastics material,
or by separate spacers. Alternafively, the sheet
may be apertured to define a network of contact
points.

The plastics material may be polyvinyl chioride
(PVC), acrylic, cellulose or polyethylene.

The plastics material may be tinted to provide
colouring effects or may include pigments adapted
to absorb particular paris of the spectrum emitted
by the light tube.

Partial transparencies may be inserted beiween
the sheet and the tube carrying indicia such as
instructions for use, advertising material or a name
or frade mark.

The plastics material itself may also be printed
prior to being applied to the light tube.

The invention may iake a number of forms
which will now be described in more detail by way
of example only with reference to the accompany-
ing drawings in which:-

FIGURE 1 is a perspective view of a light
tube having a first form of protecior.

FIGURE 2 is a similar perspective view of a
light tube having a second form of protector.

FIGURE 3 is a section on the line 3-3 of
Figure 3.

FIGURE 4 illustrates a stage in inseriing a
light tube into a further form of protector.

FIGURE 5 is a further embodiment of protec-
for.

Referring firstly to Figure |, a simple form of
light tube protector is illustrated. In this simple form
a loose tubular sheath 10 of polyethylene film is
provided. A light tube Il is inserted within the
polyethlene sheath 10 so that only the end caps 12
of the tube project. The light fube is then used in
the normal manner.

If the light fube is broken in use or during
handling, pariicles of glass are either containad by
the sleeve or, if the sleeve iiself is damaged, their
scattering range and velocity are reduced.

The loose polyethyiene sleeve may be secured
in place at the ends of the tube, for example by
adhesive on the tube, adhesive tape applied exter-
nally, or by being tied in position by an external tie.
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External circlips or internally-disposed expanding
fixing rings may also be used for securing the
sleeve to the tube, the latter aiso serving as spac-
ers.

In this example shown in Figure |, external
circlips I3 are used to secure the sleeve 10 to the
tube I

Figures 2 and 3 of the drawings illustrate an
alternative form of light tube protector. In this sec-
ond version a PVC sleeve 14, which may be an
extrusion, is placed over the light tube and heat is
applied either externally, or by the tube itself being
operated, which causes the PVC sleeve 14 {o shrink
onto the surface of the tube ll. This sleeve 14
contacts the surface of the tube so that, in effect,
the PVC is laminated onto the tube.

Spacers in the form of internal ribs or forma-
tions 15 can be provided in the sleeve 14, during
extrusion. Where such spacers are provided, con-
tact is made between the PVC exirusion and the
light tube but the rest of the extrusion is slightly
spaced from the light tube. This reduces the ten-
dency for further shrinkage of the extru sion when
the light tube is used and its surface becomes
warm.

The spacers also allow ventilation of the tube.

Figure 4 of the drawings illustrates an alter-
native form of protector being placed onio a light
tube. In this example, a tubular polyvinyl chioride
skin 16 is expanded, with compressed air intro-
duced at the end 17 of the sleeve for example, and
the light tube Il is fed into the expanded PVC
sleeve 16. The air pressure is released so that the
PVC skin is restored to its normal unexpanded size
and contacts the light tube.

In a fourth example (not illustrated) a semi-
flexible extruded acrylic sleeve is slid onto the
tube. It may be a close sliding fit or may have
integral internal spacers formed during extrusion.

Figure 5 of the drawings illustrates an alter-
native semi-flexible acrylic sleeve which is pro-
vided with perforations. The sheet 18 therefore
takes on the characteristics of a "net" which will
serve to contain a shattering light tube without
entirely enclosing it. Where a perforated plastics
material is used, there is unlikely to be significant
absorption of light from the tube. However, in some
circumstances it may actually be desirable for the
characteristics of the light to be altered by the
plastics. material, for example to give a warme: tint
to fluorescent light or {o absorb some part of the
spectrum of an ultraviolst emitter. In this case, no
perforations would be provided in the plastics ma-
terial.

in a further embodiment, not shown in the
drawings, the sheath is made of a self-shrinking
material such as cellulose. This has the property of
expanding by absorption when soaked in water,
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returning to its normal size on drying. A protector
of such a self-shrinking material has the advantage
that it can be supplied for fitment to existing tubes
by the end user, or to a distributor or warehouse
outlet for fitment to standard light tubes, rather than
being applied to the tubes by the manufacturer.
Cellulose can also be printed in one or full colour
with instructions or a trade mark picture or pattern
for example.

Where a sheath of another material such as
PVC is used, there may be some advantage in
using self-shrinking tubular end caps of celiulose
for instance, to secure the sheath to the light tube
without other fixing. In particular, this serves to
cover any gap between the sheath and the end
caps. Such a gap might exist using some plastics
materials which are excellent for the transmission
of ultra violet light but which may not withstand the
increased temperature occurring at each end of the
light tube in use. The gap may aiso be closed by a
metal or ceramic cylinder section which may be
moulded or extruded to connect the circular metal
terminal fitting of the light tube to the plastics
material. This must be done in such a way that if
the light tube is broken, the glass remains con-
tained.

The glass envelope of the light tube tends to
become warm in use and it is therefore necessary
to select the plastics material and the type of
construction carefully so that the protection afford-
ed by the plastics is retained throughout the life of
the tube. In particular, grades of plastics having
resistance to ultraviolet degradation are to be pre-
ferred. The use of spacers in the form of ribs or
wrinkies inside the plastics material can extend the
life to be expected from it because the plastics
material only contacts the tube at the position of
the spacers.

It is not necessary for the spacers to be initially
integral with the plastics sleeve. Separate spacers
may be put on the light tube before the piastics
material is added. For example, these may com-
prise rings or a spiral of plastics or metal mounted
on the tube.

The invention is not suitable for application to
high powered tubes which genérate very large
quantities of heat, such as those used in applying
ultra-violet light in industrial processes. In this case,
it is frequently necessary to provide water jackets
and similar assisted cooling for the light tube. The
type of protector envisaged by the present inven-
tion is not appropriate in these cases and is in-
tended only for use with light tubes of relatively low
power, typically less than 200 Watts, reaching no
more than [20° Celsius.
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In conventional ulira violet sun bed tubes and
fluorescent iighting tubes it has been found experi-
mentally that, although the surface of the glass
envelope of the light tube becomes warm in use,
its temperature is sufficiently low to prevent rapid
deterioration of the surrounding plastics protector.
Thus, surprisingly, a fluorescent light tube or ultra
violet lamp can be protected by the means de-
scribed above without overheating. Direct contact
between the plastics sheet and the tube in particu-
lar avoids entrapment of an air insulating layer.

It will be appreciated that the invention is not
limited to light fitments in the form of straight tubes
but also covers curved, coiled or circular fluores-
cent lamps of generally known type and coloured
- display tubes of neon and similar types.

While it is convenient for the plastics material
to be in a tubular form, a similar effect may be
achieved using a laminar sheet which is wrapped
round the light source and secured in position by
adhesive, by adhesive tape or mechanically by
tying or clipping. The film may be of an adhesive
type which will adhere directly to the tube or of a
self-adhering type which can be secured in position
by overlapping the edges of the sheet about the
light tube.

As a further alternative, the light tube can be
dipped in a molten plastics material or a solution of
a plastics material in a suitable fast evaporating
solvent.

Claims

I. A light tube protector characterised in that it
comprises a sheath of flexible transparent or frans-
lucent sheet-like plastics material which is adapted
to contact the light tube and at least parily to
enclose it.

2. A protector according to Claim 1 further
characterised in that the sheath of plastics matierial
is tubular.

3. A protector according to Claim | or Glaim 2
further characterised in that the surface of the
sheath has continuous contact with the light tube.

4. A protector according to Claim | or Claim 2
further characterised in that the sheath contacts the
light tube at spaced positions.

5. A protector according to Claim 4 further
characterised in that contact is provided at spaced
positions by integral or separate spacers.

6. A protector according to Claim 4 further
characterised in that the sheath is apertured to
define a network of contact points at which it is
adapted fo contact the fube.
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7. A protecior according fo any preceding
claim and further characterised in that it is made of
a plastics material selected from : polyvinyl chio-
ride (PVC); acrylic; polyethylene; cellulose.

8. A protector according to any one of Claims |
to 7 further characterised in that the plastics ma-
terial includes pigments adapted to absorb parficu-
lar parts of the spectrum emitted by the light tube
for which it is intended.

9. A light tube characterised in that it has a
protector according to any one of Claims | to 8.

I0. A light tube according to Claim 9 and fur-
ther characterised in that it comprises an ulira
violet sun lamp tube.

II. A light tube according to Claim 9 and further
characterised in that it comprises a fluorescent light
tube emitting visible light.
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